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is, in most things, as advanced as American. 


way and car equipment. 


The Distribution of Electricity wee —. 81 


the short wheel base, 


LESSONS OF THE TRAMWAYS 
EXHIBITION. 


Ir is usual to point out that the lateness of the tramways 
industry in this country will be counterbalanced to our 
advantage by the avoidance of the errors and omissions of 
America, Asa fact, however, the advantage which has been 
reaped from this source is inconsiderable, and British practice 
The extra- 
ordinary increase of traffic consequent on electric traction 
was not forescen in America, yet it took place so often and 
so uniformly, that it might have been assumed as a safe 
precedent for this country. Such has not been assumed, and 
some English lines have been laid out and equipped with many 
of the avoidable errors of early American practice in permanent 
We are using what are practically 
ordinary horse cars, only somewhat larger, and fitted with 
motors. Now what is an ordinary horse car? It is a long 
vehicle with a short wheel base. In taking curves and points 
and turn-outs, this car, with its short wheel base, never ran 
very fast, because it was limited in speed by the capacity of 
the motive power. Moreover, a careful driver would always 
cause his horses to pull sideways sufficiently to pull the head 
of the car into the correct line of motion, so that when the 
wheels took the diversion, they were not exposed to the 
sudden wrench that would have come upon them if the car 
front were not already being urged to follow in the same 
direction. But when this car was taken and enlarged, and 
electric motors were placed beneath it, it was enabled to run 
at a much higher speed, and when such a car with its short 
wheel base runs, into a turn-out something like 12 feet of 
car have already run past the point of deflection before this 
is entered by the leading wheels. As a car may have a length | 
of 28 feet or 30 feet, and a. wheel base of only 6 feet, the 
stress upon the wheel flanges and the racking strains upon 
the whole car and its equipment are very severe. This all 
arises because, in the first place, track and turn-ont is made 
just as it was in the old horse-traction days, and the ordinary 
electric car is but a glorificd horse car with the worst faults 
glorified or magnified in an excessive proportion. Some 
electric tramways would scem to have been constructed in 
a manner that proves there has been little expectation of 
much traffic, no recognition of the fact that facilities for 
traffic produce traffic, a disregard of the necessities of 
quicker speed, and an absence of any grasp of the 
necessity of dealing with the tramcar in the light of 
a carriage. Thus it is that we see the continuance of 
and that so many exhibits at 
Islington are of single trucks designed to overcome what 
they can at best but mitigate—the placing of a long body ona 
short wheel base. All the design in the world cannot, by the 
most ingenious system of springs, overcome the fact that a long 
body cannot be carried over an uneven track without galloping 
effects, unless the wheel base is proportionately long. The 
object of the short wheel base is, of course, to enable a four- 
T D 
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wheeled car to pass round the small curves that are necessary | 


on. a tramway, for square corners in narrow streets do not 
permit of curves of large radius. Apparently the only means 
of overcoming the difficulty is the use of long cars and 
bogies. The exhibition shows some evidence that the subject 
is not being neglected, for the so-called maximum traction 
truck is coming into use. The difficulty involved in the 
employment under a car of a couple of four-wheel trucks is, 
of course, that only half the weight of the car is available 
for tractive purposes, and already gradients are being sur- 
mounted by electric cars that demand the full adhesion of the 
car. ‘To secure the maximum traction with only two motors, 
the maximum traction truck has been evolved. In this 
truck one pair of wheels is much smaller than the other, and 
the weight of the car body is carried by a point in the truck 


frame very much nearer to the large pair of wheels that are 


alone motored. This method is a compromise, of course, and 
it is a question whether the “maximum” traction thus 
secured is sufficient. It may be five-eighths, or at most three- 
fourths, the total car weight, and we cannot, think that this 
will always be satisfactory. The expense of four motors is 
looked at somewhat askance, or otherwise the difficulty would 
be at once solved by the use of two trucks with 
all wheels alike, and four motors to a car. It is not 
necessary that such motors should be as large as existing 
motors. Four motors may, perhaps, be wasteful of current. 
We have heard them complained of on this score. At the 
same time the series parallel system of control should render 
it possible to control such a car in a manner to avoid much 
of the loss now due to resistances. Four motors could be 
worked in series, or in parallel pairs, or all in parallel. 
Obviously the use of such long cars as would be properly 
suited to four motors supposes a sufficiency of traffic. We 
see no reason to doubt this sufficiency in most cases, and in 
other cases it appears exceedingly probable that the saving 
they would effect would more than counterbalance their 
disadvantages. In the first place, on all the busy lines they 
would reduce the wages item to one-half. There are already 
several lines in this country that have been converted from 
steam to electricity. On the old steam lines, long double 
truck cars were run, and these had invariably seating accom- 
modation on the top. They have been replaced by smaller 
four-wheeled cars whose relative carrying capacity is 
about one-fourth that of the old cars, and the wages 
item is therefore doubled per passenger. Any higher 
average speed of the electric car helps to reduce some- 
what this excessive labour charge. 
reducing the carrying capacity inside there is the top seat 
question. What is the reason for tlie existing weakness for 
single-deckers? Is it simply because in this country car 
practice has slavishly followed American methods? They 
do not use top seat cars in America, for very good 
reasons. The temperature in summer goes up to about 
150 F., and in winter it drops to 20° or 30° below 
zero. Obviously the top seat car has a very short 
time limit—about a month in spring and a month in 
autumn. In England most people can ride outside 
a car all the year round. Americans do not fancy 
the outside seat. Englishmen prefer it, and the multiplicity 
of designs for dry seats to be seen at Islington is ample 
evidence of the general opinion. America has come, or is 
round to the long car and the four motors 


In addition to | 


though it is not to be expected that the outside seat will 
be adopted. 

A further advantage of long cars is that they will run 
well over a track that is impossible or undesirable for single- 
truck cars. The short car gallops so badly over faulty rail 
joints that the trolley is certain to be frequently dewired. 
Dewiring means delay ; often it means entanglement with 
guard wires and the destruction of the overhead work. 
Moreover, its ill-effects extend to the power house, where 
circuit breakers are put out and all manner of delays result. 
The damage to the cars is too well known to require more 
than passing comment. 

The conviction cannot but force itself upon the mind of 
any mechanical engineer that the initial stages of electric 
traction work have been very badly engineered. The 
experience of railway men has been practically ignored. The 
long wheel base has long enough been recognised as a 
necessity, and the only means of securing it has been by the 
independent truck in some of its various forms. Though 
not great, the experience of electric traction in this country 
is already sufficient to warrant the use of something more 
businesslike than the enlarged horse car, and the more so, as 
pointed out above, that so many lines, now electrically 
worked, have hitherto been worked by steam, with cars of 
very considerable length. We are convinced that a bolder 
grasp of the question is now most necessary and desirable. 


COMBINED LIGHTING AND TRACTION 
STATIONS. 


THE question whether it is better policy to generate elec- 
trical power for both lighting and traction in a single 
station, or to keep the two functions entirely separate, is 
not only one of absorbing interest, but in view of the large 
number of installations of both kinds being laid down at this 
time, is also of great importance. That opinion is divided 
on this point is evident, from the fact that such large towns 
as Glasgow and Cardiff are erecting separate stations, while 
on the other hand, Manchester and Southampton are com- 
bining the two systems—even though in the latter case the 
lighting supply is with alternating current. 

The point was not dealt with by Mr. Quin in his paper 
before the Municipal Electrical Association (abstracted in 
another place), which was specifically confined to the 
management of the two undertakings ; nevertheless, it is 
inseparable from the latter question, and must be settled at 
the very start of any new municipal installation, even 
before it is definitely decided to carry on both operations. 

The present tendency is on the whole in favour of com- 
bination: but this is, we think, in many cases, rather due to 
the profound and well-merited confidence reposed in their 
electric lighting engineers by the authoritics concerned, than 
to mature deliberation on the relative merits of the rival 
systems. 

For small townships, where neither lighting, nor power, 
nor traction is likely ever to become of large dimensions, we 
think there can be no doubt whatever as to the advisability 
of combining the works, as far as possible, and placing the 
whole under the supreme control of an electrical engineer. 
While there is little to be gained in economy either of capital, 
in the first instance, or of cost of generation afterwards, 
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there can be no doubt but that a smaller engineering staff 


will suffice for the joint undertakings than if they were 


separate, and their time will be employed to better pur- 
pose. | 

On the other hand, when both operations are carried on 
upon a large scale, we are driven to the conclusion that the 
engineers must specialise. How can a man who is respon- 
sible for the supply of electricity to 200, 000 lamps be 
expected, or be able, to devote due attention to the control 
of a service comprising, say, 200 tramcars? He must be 
provided with highly skilled assistant engineers, each of 
whom is capable of taking sole charge in his own depart- 
ment; consequently, we have here no economy in manage- 
ment, but the reverse. As for the division of profits 


between the two departments, that is a matter of small 


moment, to the community. The aim of the authority 
should undoubtedly be to provide lighting and transport at 
the lowest possible rates, and if this cannot be attained 
by combination, the management—and therefore the works 
—ought to be separated. 


In response to a recent request, we have received a 


number of interesting communications from engineers who 
are carrying out important undertakings of both kinds, 
from some of which we quote as follows :— 


Mr, J. F. C. Snell says, regarding the question of joint 


management, that he is decidedly of Mr. Quin’s views, 
and his Council has made the chief electrical engineer the 
head not only of the electric lighting department, but 
also of the tramways. Mr. Snell's assistant engineer takes 
charge of the car shed and tramway line, the up-keep of the 
rolling stock, and the training of the motormen, while the 
traffic manager controls the cars on the line, the motormen 
and conductors, and deals with the receipts from the 
cars, &c. “I have no doubt that this system will work 
quite well in a system such as ours, where the maximum 


number of cars we are likely to require will not exceed 


100. I doubt if, however, in a large system, the chief 
electrical engineer will have sufficient time to attend to the 
general management of a large system, such as what will be 
in use in our big towns, because he has to act not only as 
chief resident engineer, but in most cases (as in my own) as 
consulting engineer and adviser as well. It is true that this 
latter rôle will only be exercised for a limited number of years, 
after which the work will be easier, when the tramways are 
constructed and in full running order. For moderate-sized 
towns, however, I strongly believe Mr. Quin’s suggestions to 
represent the best policy.” 

Mr. A. B. Mountain takes the view that the power 
required for electric traction will ultimately represent such 
a small proportion of the capacity of the generating station, 


that combination of the lighting and traction as far as the 


generation of electricity is concerned must result in reducing 
the cost of energy to both departments, Estimating the 
lighting plant for a town of 100,000 inhabitants to have an 
output of 30,000 to 40,000 KH. P., and the traction plant for 
the same town to be of 2,000 H. P. for the supply of 100 
cara, Mr. Mountain regards it as foolish to expect separate 


generating works to give such economical results as could be 


obtained by combination, and considers that the results 
already obtained have conclusively proved that putting 
down a separate power station is a great mistake. 

On the other hand, Mr. Mountain anticipates that in the 


future the network of tramways about a town will extend 
many miles into the surrounding country, and that the 
towns will become purveyors of electrical energy to the 
smaller districts in their neighbourhood, necessitating either 
a number of low pressure stations or a single large works 
generating at high pressure. This state of things, however, 


is a matter to be dealt with in the far future, and is, we 


think, somewhat in conflict with the foregoing estimate. 

Mr. Mountain aptly points out that out of 48 munici- 
palities only three have voluntarily adopted’ “separate 
stations, all the reat having arranged to supply the aoe 
for tramways from their lighting stations, 

Mr. J. S. Highfield is strongly of opinion that for a town 
of small or moderate size, where the tramway system does 
not exceed, say, 25 miles of track, the most economical 
arrangement is to generate the whole of the electrical energy 
required, whether for lighting or for traction, at one central 
station, and to have the whole supervised by one committee 
and by one engineer. “There are towns where some engineers 
would put down two power stations, owing to the extended 


length of the tramways, or owing to the load areas for 


lighting and tramways not coinciding. Even in this case 
I consider that one committee and one engineer should 
control the whole undertaking, and if two stations be 
decided upon, I think the plant should be so laid ont, that 
it may be used for supplying both to the lighting and 
traction feeders, For controlling the distribution of the 
current and the working of the tramways, I think that, pre- 
ferably, sub-committees from the parent committee form the 
best system for large undertakings, whether one station or 
several stations is found necessary, and there are cases where 
more than one station is not a disadvantage. But in all 
cases one engineer and one committee should control the 
works and the generation of electrical energy for whatever 
purpose. Where the business is being rapidly extended, the 
chief engineer has his hands quite full enough in laying out 
new work to occupy the whole of his time, and he should 
appoint thoroughly capable engineers to take charge of the 
power station. It seems to me it is essential that the chief 
should not waste his time in going into matters of routine 
detail; work which can be better done by men who are 
constantly employed on it.“ “I shonld, in conclusion, like 
to point out that the plant required for general supply is 
sure in the future to greatly exceed that required for working 
local tramways ; hence, whatever can be said in favour of 
having one undertaking to supply electric energy to one area 


at the present time, in the future the claims for such a policy 


will be still more weighty.” 

From the above remarks it will be seen that Mr. High- 
field is in general agreement with our other correspondents, 
and with our views expressed above as regards towns of 
moderate size. But it should be borne in mind that when 
a large demand for power has been worked up, it will be 
impossible to supply it from machines and mains which are 
at the same time supplying lamps; in fact, the power load 
ought to be supplied by the tramway generators. 

In cases where the demand becomes so large as to render 
necessary the establishment of a high pressure generating 
station, removed from the centre of the area of supply, there 
is a simple way in which to enable the same main generators 
to supply lighting, traction, and other loads, even of the 
most variable character, without detriment to the lighting 
pressure; that is, by the use of synchronous motor-generators 
for the lighting circuits. With this system the secondary 
pressure, be it direct or alternating, depends only on the 


frequency of the supply, and is unaffected by large varia- 


tions of the pressure applied to the motors, This, however, 
is too large a subject for discussion here. 
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ELECTRIC LIGHTING OF DOXFORD 
HALL, NORTHUMBERLAND. 


WE give below some particulars and photographs of an 
electric lighting installation, recently put into the residence 


DoxForD HALL: 


of A. Browne, Esq., of Doxford Hall. 
of two 123-B. H. P. Hornsby-Akroyd 
driving a Crompton 
shunt - wound 
dynamo by belt, and 
two sets of accumu- 
lators. 

The installation 
is a very complete 
one. There are 
about 300 incan- 
descent lamps dis- 
tributed throughout 
the house and out- 
buildings, as well as 
a scarchlight fixed 
at the top of the 
house, while electric 
irons inthe laundry, 
an electric horse- 
clipping machine, 
and various motors 
for pumping and 
other purposes are 
in use. The ac- 
companying photo- 
‘graphs show re- 
spectively the dy- 
namos and switch- 
board, the engines, the drawing room, 
and the dining room. In accordance with 
the dictates of artistic illumination, most 
of the lights in the two rooms last named 
are hidden from view, and are therefore 
not seen in the photographs. 

The oil for the engines is stored in 
tanks some distance from the engine room, 
whence it is pumped to a tank above the 
ləvel of the engines, thus enabling the 
engine tanks to be filled as required by 
simply turning on a tap. The plant has 
now been running over three years, during 
which time there has not been the slighest 
hitch ; the whole installation was carried 
out by Messrs. F. A. Glover & Co., of 97, 
Queen Victoria Street, London. The 
switchboard is arranged on the principle 
uniformly adopted by this firm for all 


oil 


— — — — 


their country house installations, and is so 


simple that an ordinary gardener or groom 
can easily be taught to run the plant in a 
fortnight. The cost of lighting this house 


OIL ENGINES. 


The plant consists 
engines, each 


by electricity shows a considerable saving over the previous 
system, which was a mixture of oil lamps and gas manu- 
fuctured on the estate. 


THE DISTRIBUTION OF 
ELECTRICITY. 


Mr. GEORGE W. KI N SON, the borough elec- 
trical engineer of Harrogate, read a paper 
(abstracted in our other columns), on the 
distribution of electricity before the Muni- 
cipal Electrical Convention, in which he 
rightly emphasises the great importance of the 
distributing system, and urges more attention 
being paid to that portion of the plant. As 
duplication is obviously impossible, and as 
the first intimation that generally reaches the 
station engineer of trouble outside comes from 
the consumer whose supply is defective, or 
interrupted, it is surprising that in many 
undertakings the mains are left in the hands 
of juniors and new comers, while the greatest 
attention is paid to the plant in the works. 
At one time it was the fashion to extol the 
necessity for everyone being a “ first class 
mechanical engineer,” which phrase usually 
meant, in the mouth of the speaker, that he considered the 
ability to earn a livelihood as an engine fitter was the first requi- 
site of the aspirant 
for a supply station 
berth, quite ignoring 
the fact that the pro- 
portion should rather 
be one half business 
man, one quarter 
chemist and electro- 
chemist, and the rest 
general mechanic. 
Mr. Quin has 
already, in his paper 
on “ Faults,” given 
the M. E. A. well-con- 
sidered opinions on 
how mains troubles 
may be avoided, and 
it is a good sign that 
increasing attention 
is being devoted to 
_ the commercial and 
the physical problems 
arising froin what 


Mr. Wilkinson col- 


lectively terms the 
distribution of elec- 
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In the works proper, a fault or breakdown ought not to 
interfere with the supply. Supervision and skilled attention 
can render the consumer’s lamps almost safe from extinction, 
although a momentary flicker cannot be prevented. But 
outside, the distributing engineer is handicapped by so much 
of the apparatus under his charge being out of sight, by the 
curious chemical and thermal actions that go on, and by the 


Doxrorp HALL. — DIN Nd Room. 


aren over which he has to exercise supervision. As the 
paper says, it is not comfortable to feel that a bad fault 
may develop upon the mains at any moment, and stop the 
supply to a large proportion of the consumers.“ The author 
hits the nail on the head when he condemns the spirit of 
parsimony which would prevent the engineer obtaining the 
very best cables and joint boxes money can buy. 

The systems of mains for three-wire distribution are 
classified under the heads of (a) bare conductors, (b) 
Callender or B.I.W. Company, solid, (c) concentric, (d) three 
core, (e) single cables in conduits. The principal objection 
to the first system is the difficulty of finding space under 
the footways, and it might be added that many towns 
where bare conductors are laid have found it advisable 
to adopt the strained-up principle (e.g., Aberdcen). Mr. 
Wilkinson considers that the solid system is that most 
widely used for three-wire distribution, and that a care- 
fully laid network is remarkably free from faults. This 
opinion will, we believe, be endorsed by those who have 
had extensive experience with mains. Mechanically, elec- 
trically, and chemically such a system possesses strength and 
stability. It is not easy to see wherein lies the distinction 
between (b) and (c) or (d), because no one nowadays buries 
cables directly in the ground if money is available for the 
troughing or protection which forms the mechanical safe- 
guard against accidental damage. 

Mr. Wilkinson considers draw-in systems as only suitable 
for feeders, With this opinion one is quite able to concur. 
Years ago Mr. Jeckell, of South Shields, enunciated as a 
general principle “ draw-in for feeders; solid, or buried for 
distributors,” and this is exactly what has happened in most 
cases, The advantage of the three-core distributor, as 
against triple-concentric, is the ease with which service con- 
nections are made ; it is also stated in the paper that while 
a service joint box costs £2 to £3 58. for “a triple,” it 
can. be obtained for half this sum in the case of a three-core 
cable. : 
The general question of distribution has been discussed, 
argued, and fought over so often, that there is really nothing 
new to be said, and Mr. Wilkinson is successful in making 
interesting what he has to say about things said often before. 

hen he comes to joint boxes he is more practical, however, 
and opens up new ground. The cost of joint boxes is 
undoubtedly an element of anxiety to many engineers in the 
smaller provincial towns, The Wordingham pillar terminal is 


selected as a good example of low pressure connections, while 


a modification of the Brush Company’s “dry” joint box of 
1891 seems to have given satisfaction for high pressure alter- 
nating. Probably there is no better street fuse and switch 
box than that now being made by Ferranti, but it is expen- 
sive. A cheaper type was described by Mr. Kilgour in a 
paper he read some time ago before the Northern Society of 
| Electrical Engineers. The weak point in 
i many of these boxes is undoubtedly the con- 
nection between the cable and the box ter- 
minals.. Mr. Wilkinson prefers the method 
of clamping the outer strands of a concen- 
tric cable between two discs at right angles 
to tlie axis of the cables, a practice probably 
introduced by Felten & Guilleaume, and 
certainly very extensively used by French 
and German engineers. Of course if the cable 
be cut right through a ferrule slipped over 
the inner conductor and below the outer 
strands provides a solid bed upon which to 
screw down the bridge of the terminal block, 
but the Continental method is perhaps more 
generally satisfactory, although taking up 
more room, | 
The suggestion of sealing joint boxes by 
running in compound between a light internal 
box and the main outer box was actually 
used in some of the house service boxes put 
down by Callender’s in Liverpool 11 and 
12 years ago. As Mr. Wilkinson says, too 
great reliance is placed upon compound in 
joint boxes. After all a joint box mechanically 
made should be sealed by a metal-to-metal 
faced joint with a thin gasket ring or joint- 
ing material: no trouble should be met with 
if the casing is heavy enough, but such boxes are often 
made too light. A good example of a service or joint box 
is the B. I. W. Co.’s service box such as is used in the City of 
London and elsewhere. 
The paper may be said to be a protest against un- 


STREET VIEWS AT FARNWORTH. 


mechanical work. The gas companies, water companies, 
and hydraulic power companies have long since adopted 
standard patterns, heavy, mechanical, and well made, for 
street valves, receivers, inspection chambers, &c. If 
electrical engineers would only give up house transformers, 
the lavish use of compound, cheap, and light castings, and 
flimsy fittings, most of the troubles with “ boxes would go 
E 
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for ever. The M.E.A. convention is useful in a very great 
degree, if at its yearly meetings those who have to provide 
the funds and control expenditure only learn that their 
engineers can no more prevent faults on mains if joint boxes 
and cables are of the cheap and nasty type than they can 
stop leakages from steam-pipe systems if the flanges are 
little more than angle-irons, and the valves the cheapest on 
the market. 


SS .. 
FARNWORTH ELECTRIC TRAMWAYS. 


THIS tramline, which has been converted from horse 


traction, is a continuation of the Bolton Tramways, and 


extends from the Bolton boundary through Farnworth to 
Kearsley. The line which was opened to the public on 
Good Friday is double throughout. The existing tram 
rails, which have been bonded at every joint, have been 
utilised, except at the Kearsley end, where new movable 
points and crossings have heen laid down ; this at present 
being the terminus. 

The span wire system has been adopted, the spans being 
supported, as shown in our photographs, on ornamental 
poles which are fixed about 40 yards apart. The poles are 
of steel made up in three sections and weigh approximately 
800 Ibs. each. 

The trolley wires are carried directly over the centre of 
each line, and are supported by means of specially designed 
straight line hangers or pull-offs as required. Guard wires 
are fixed at a height of 18 inches above the trolley wire 
wherever telegraph or telephone wires cross the route. 

The necessary section and feeder boxes are fixed, but at 
present the current is supplied from the Bolton Corporation 
mains, pending the completion of the Farnworth Council's 
generating station. 

The whole of the overhead equipment and bonding of 
the rails has been carried out by Messrs. George Hill & Co., 
of Manchester. | 

The line was inspected by Mr. Trotter and Colonel Yorke 
on behalf of the Board of Trade, who, we understand, 
expressed their complete approval with the manner in which 
the work has been carried out. 

Messrs. Lacey, Clirehugh & Sillar acted as consulting 
engineers to the Farnworth Council. 


PARIS EXHIBITION. 


Messrs. MATHER & PLATT, LIMITED, and Messrs. Galloway 
have sent a joint exhibit to the Paris Exhibition illustrating 
a typical combined electrical plant. 

The generator is one of Mather & Platt’s multipolar 
machines, designed for use on lighting or power circuits. It 
is of a substantial design, and all details with regard to 
accessibility and compactness have been carefully considered. 

The machine is shunt wound, and has an output of 230 
to 250 volts and 1,400 amperes at 105 revolutions per 
minute. It is, however, capable of carrying a temporary 
overload up to 1,600 amperes, and is arranged to run in 
parallel with other generators in the Exhibition. It is of 
the 18-pole type, the coke ring and magnet cores are of cast- 
steel, and arrangements are made so that the lower half of 
the ring can be lowered into the foundations, enabling any 
magnet winding to be taken off or to be easily inspected if 
necessary. 

The armature is central hung, being mounted upon the 
crankshaft between the two bearings; it is not keyed to the 
shaft, but bolted direct to the heavy fly-wheel with which the 
engine is provided. This method of attachment ensures all 
fly-wheel effects being transmitted direct to the armature, no 
keys are subjected to an unnecessary strain, and a very stiff 
job is ensured. 

The armature is of the slotted type, the bars being laid in 
insulating tronghs, and entirely embedded in the iron of the 
core, which is the usual practice in generators of this type, 
and efficiently protects the windings from damage. 

Special attention has been paid to the question of efficient 
venti!’ both of the armature and commutator, and the 


machine can consequently carry the full load for long 
periods with but a small rise in temperature. 

The commutator is of large diameter and width, and of a 
design and construction up o the highest standard of modern 
practice. The current is collected by carbon brushes, mounted 
in special holders, which admit of the contact pressure being 
adjusted as may be required, and each holder is fitted with 
“ hold-off ” attachment. 

The efficiency of the generator is approximately 94 per. 
cent., which, with an engine efficiency of 91 per cent., gives 
a combined efficiency of 85°5 per cent. 

The engine, which is of the compound inverted type, is by 
Galloways, Limited, and is capable of developing up to 
630 1. H.P., with high economy when provided with steam at 
10 kg. per square centimetre, and going at 105 revolutions 
per minute. 

The high pressure cylinder is 16 inches diameter, and the 
low pressure 34 inches, both being arranged for a stroke of 
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5 feet; the cylinders are erected on standards of an enclosed 
type, the fly-wheel and dynamo being between. 

The distribution of steam to both high and low pressure 
cylinders is effected by Corliss valves, having separate chests 
for steam and exhaust, both sets of valves deriving their 
motion from eccentric fitted on crankshafts driven from the 
end of the main crank pins. The whole of the valve gear 
is arranged on the outer sides of the standards, and thus, 
owing to its accessibility, admits of ready adjustment at any 
time from the outside of the engine, and further, in con- 
junction with the enclosed design of the standards, avoids 
the risk of any oil, steam, or water being splashed upon the 
dynamo. 

The governor, which is of the high speed centre weight 
type, is positively driven from the valve shaft, and it auto- 
matically controls the expansion of steam in the high pressure 
cylinder: provision is also made for the adjustment of speed 
by hand while the engine is running. 

A néat and substantial platform is erected for access to 
the whole of the cylinder parts, valves, &c., and this is 
designed so as to give light to and convenience for lifting the 
dynamo parts. 

An efficient system of forced lubrication is adopted, and the 
steam is superheated between high and low pressure cylinders. 

As is now generally adopted for central station installa- 
tions the condenser, which is of the ejector type, is fitted 
with an independently driven water pump. | 
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The bed-plates have been arranged to meet the whole of 
the straining actions within the structure of engine and 
dynamo, and the whole is absolutely self-contained. 

The engine throughout is of massive and substantial con- 
struction, and it is needless to say that great thought and 
attention has been devoted to the design and manufacture of 
every detail. 


DESTRUCTOR AND ELECTRIC POWER 
STATION AT ST. HELENS. 


By J. S. HIGHFIELD. 


In view of the great interest at present taken in the com- 
bination of destructor and electric supply works, with the 
object of utilising any available heat that may be obtained 
from the former, a short account of these works and the 
results attained may be of assistance to other local 
authorities. | 

The electric power station has been erected and equipped 
by the Electric Supply and Tramways Committee, who 
supply energy to work the local tramways, and also give a 
general supply to private consumers for light and power. 
The plant consists of four engines with direct coupled 
generators, of a total capacity of 600 KW. A fifth engine 
is on order with a capacity of 300 Kw. The engines are 
of Willans & Robinson's three-crank compound type, and 
work condensing. The condensing plant consists of a 
Wheeler condenser, capable of dealing with 20,000 Ibs. of 
steam per hour; this condenser works in conjunction with a 
Klein cooling tower, and the plant suffices to maintain a 
vacuum of 25 to 26 inches. Adjacent to the electric works 
the Health Committee erected a destructor plant, the 
borough engineer, Mr. G. J. C. Broom, being responsible for 
the design of the works; the contractors for the work were 
Messrs. Beaman & Deas. The destructor works are under 
the supervision of the electrical engineer and his staff, who 
are responsible for the proper burning of the refuse. The 
weighing of the refuse and the removal of the clinker are in 
the hands of the borough engineer. The Health Committee 
pay for this supervision, and are paid in return for the 
number of units generated by the steam that is supplied by 
the destructors. 

In this way the Health Committee are entirely respon- 
sible for the destructor works, and own the whole of the 
boiler plant, feed pumps, and steam pipes up to the main 
range in the engine house. 

The destructor plant consists of two furnaces, cach 
having two cells on the Beaman & Deas principle; the hot 
gases from each furnace pass through a combustion chamber, 
and then through a Babcock boiler having 1,740 square feet 
of heating surface. After leaving the boilers the gases pass 
through a Green’s economiser having 96 tubes, A super- 
heater is fitted to each boiler, which serves to give about 
100° F. of superheat to the steam. The furnaces are fitted 
with closed ashpits, and forced draught is supplied under the 
hearths by a centrifugal blower, driven by an electric motor. 
This blower is designed to blow three furnaces, and hence 
works inefficiently when used to blow only two furnaces; at 
present only one furnace is used to supply steam to the elec- 
tricity works. A test was carried out on one furnace by the 
electrical engineer, to determine the weight of refuse that 
could be destroyed, and other data which are given in tabular 
form below. 


Test or No. 1 FURNACE AND BOILER OF BEAMAN AND 
DEAS DESTRUCTOR. 


Date of test, April 10th, 1900. 

Duration of test (10.30 a.m. to 5.50 p. m.), 7 hours 20 minutes, 
State of weather, fine, windy. 

Nature of fuel, unscreened ash-bin refuse of average quality. 
Total weight of refuse burned, 16 tons 18 cwts. (37,912 Ibe.) 
Weight burnt per hour, 5,169 Ibs. 

Weight burnt per square foot of grate area, 103 Ibs. 

Total weight of clinker and ash, 5 tons 6 ewts. 1 qr. (11,900 Ibs.) 
Percentage of clinker and ash to refuse, 31°36 per cent. 

Total water evaporated, 48,216 lbs. 

Water evaporated per hour, 6,575 Ibs. 

Water evaporated per hour from and at 212° F., 7,955 Ibs. 
Water evaporated per pound of refuse, 1°27 Ib. 

Water evaporated per pound of refuse from and at 212° F., 1°54 Ib. 
Temperature of water in tanks, 46° F. 


r” 


made from the clinker is excellent. 


Temperature of water from economiser, 190° F. 

Average steam pressure, 132 lbs. 

Average air pressure under grates, 3°1 inches of water. 

Temperature in combustion chamber by copper test, 2,000° F. 

Temperature in main flue before economiser, 537° F. 

Temperature in main flue after economiser, 358° F. 

Perceutage of CO, (average of 21 readings), 10°4 per cent. 

Percentage of O ‘average of 20 readings), 9°16 per cent. 

Men employed on furnace, two firemen and one labourer to feed 
the refuse into the cells. 


The very high results attained could not be kept up in 
practice, the labour being altogether too heavy, and the 
depreciation of the furnace would be very great at such a 
high rate of combustion as 103 Ibs. per hour per square foot 
of grate area. 

The working results from day to day are a better criterion 
of the utility of the destructor than the special figures 
attained during the short test quoted above. 

The first shift of men, three in number, come in at 5 a.m., 
and have steam raised by 6 a.m., when the first engine is 
started; this engine charges a storage battery until 8 a.m., 
and is then shut down. At 7 a.m. a second engine is started 
to supply energy to the tramways; the engine is of 300 1. H. p., 
and is direct coupled to a shunt wound generator of 200 Kw, 
The plant is run non-condensing, except when the load is 
abnormally heavy, in order to take all the steam generated, 
As many as 20 cars can be operated continuously when the 
plant is working condensing. The boiler also supplies steam 
to a mortar mill which works 14 hours a day, and also to a 
winch which is used occasionally. The quality of the mortar 
The destructor plant is 
worked from 2 p.m. on Monday till midnight on Saturday. 
No burning is done on Sunday, and on Monday the flues are 
thoroughly cleaned. For supplying the extra steam required 
when the lighting load comes on, one or more of the Lanca- 
shire boilers at the electric works is utilised according to the 
time of the year, and this boiler or boilers also takes the 
load on Sunday and Monday, to the time of starting work at 
the destructors. The destructor plant has now been work- 
ing since January, and the results shown in the attached 
table are maintained steadily week by week. No coal what- 
ever is used in the destructor furnaces. The total quantity 
of refuse at present available is about 200 tons per week, 
and a second furnace is worked one shift a day in order to 
burn this amount. It is probable that a third furnace will 
be erected, and the two boilers, instead of one boiler, as at 
present, will be kept under steam; proportionate results will 
certainly be obtained. 


RESULTS ATTAINED IN ORDINARY WORKING DURING 
May, 1900. 


Average weight of refuse burnt per week, 143 tons 18 cwts. 
Average weight of clinker and ash per week, 40 tons 8 ewt. 
Average weight of mortar made per week, 15 tons 2 cwts. 
Average weight of refuse per shift of nine hours, 13 tons 14 ewt. 
Average units used to work fan, per ton, 9. 

Average units gencrated from steam, per week, 7,062. 

Average units generated per ton burnt, 50. 

Average wages per ton burnt, 1s. 13d. 


PARLIAMENTARY COMMITTEES. 


SoutH WALES ELECTRIC POWER BILL. 


On Thursday, June 21st, the Electric Powers Committee com- 
menced the consideration of the South Wales Electric Power Bill, 
There were a large number of petitions against the Bill, but in the 
majority of cases they were not against the preamble of the Bill, 
but with respect to clauses. The Bill proposes to erect wenerating 
stations for the supply of electricity in bulk over a district in South 
Wales of 1,034 square miles, and including in it the towns of Cardiff, 
Newport, Swansea, and other large centres of industry. 

Mr. PemBER, Q.C., said that he appeared on behalf of the 
promoters, and, without making any comparison which might 
appear invidious, he might say that the South Wales Bill in its con- 
struction differed very widely from any of the Bills which had been 
considered by the Committee up to that time. The Bill was promoted 
by a number of gentlemen very largely interested in the industries of 
South Wales. There was no outside element of what he might call 
professional company-mongering at all, but it was a fact that the 
gentlemen promoting the measure represented through themselves, 
their partners, and their tirms a combined capital of something like 
£23,000,000 in the district for which powers were asked in the Bill, and 
this sum took no account of the value of the mineral assets of the land 
in the district. The promotion of the Bill was undoubtedly costly, 
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but every farthing necessary had been provided by the promoters 
themselves, and no financier or director had any part in the matter 
whatever. The capital proposed was £750,000, in shares and £250,000 
in debentures. The area they proposed to operate in was 1,034 
square miles, but only three local authorities, he believed, had pro- 
visional orders, and in only 107 square miles of the area proposed to 
be covered were there means of supplying electricity, and at present 
only 965 customers were taking current, while the population was 
1,000,000. Where supplied the average price now charged was 44d. 
per Board of Trade unit, but the Bill proposed to charge 4d. for the 
first 400 hours and 2d. for any further use. The list of promoters 
showed the peculiar character of the Bill, for it included Sir W. T. 
Lewis (agent to the Marquis of Bute), Mr. R. Forrest (agent to Lord 
Windsor), Sir John Gunn, Mr. T. F. Brown (mineral agent for the 
Crown in South Wales), Mr. M. Robinson, Mr. A. Keen (Patent Nut 
and Bolt Company), Mr. P. Morel (Bute Dry Dock Engineering Com- 
pany), and many others connected with engineering works, mining 
companies, &c. The first directors proposed were Sir W. Lewis, Mr. 
E. P. Martin, Mr. R. Forrest, Mr. A. Hood, Mr. A. T. Walker, Mr. A. 
Keen, and Mr. T. Foster Brown. It was proposed to erect three 
generating stations —one at Neath, towards the west, just at the 
head of Swansea Bay; one between Pontypridd and Caerphilly; and 
the third near Pontypool. They took compulsory powers for the 
purchase of station sites with the sanction of Lord Cross's Com- 
mittee, and the stations had been chosen by reason of their central 
position; first, with regard to the coal supply, and secondly, with 
regard to the estimated consumption of power in their neighbour- 
hood. The general Electrical Acts were incorporated in the Bill, so 
that they would have the usual powers of laying maius. The area 
was probably as concentrated in its industrial activity as any in the 
kingdom, and was covered with a network of railways. No land- 
owner, Chamber of Commerce, railway company, or body of traders 
or mauufacturers oppused the Bill, and though the Cardiff, Swansea 
and Newport Corporations had lodged petitions against it, he sub- 
mitted that the evidence would show that in taking this course they 
‘did not represent the views of the commercial interests in those 
communities. l 


On Friday, June 22nd, Mr. PEMBER, Q.C., concluded his 
address, and said there was no intention on the part of the 
promoters to prevent competition with local authorities. 

Mr. E. H. Reece, mining and civil engineer of Cardiff and 
Westminster, gave evidence iu place of his partner, Mr Forster 
Brown, and said his firm were agents for many large colliery owners 
in South Wales. At the present time the question of the cheap 
production of coal was exercisiug the minds of everyone in the dis- 
trict, the more cheaply worked mines having been exhausted. He 
understood that the promoters of the Bill would provide power at 
from £4 to £10 pcr H.P. per annum, and it was costing much more 
than that at the collieries at present. Some had electric installa- 
tions at present, but only for lighting purposes. 

Cross-examined by Mr. WEDDERBURN (who appeared for various 
local authorities), WiTNEss said that if the promoters spent £50,000 
on the undertaking they would have the right to supply the whole 
district, but, of course, the company would not ask for powers unless 
they did intend to supply. 

Mr. Ram said if the company did not supply, the Board of Trade 
could revoke the order. 

Mr. WEDDERBURN (to Witness): The General Act compels you to 
supply anyone on payment by the applicant of 20 per cent. of the 
cost. Ou the other hand, your private Act says that under no cir- 
cumstance, except to the wholesale consumer, will you supply 
without the consent of the local authority. Which is it to be? 
That is a legal argument. 

Mr. Ram (for the promoters) said they would be only too glad to 
supply, but in order to protect local authoritics who already had 
power to supply, they said: We will not within your area supply 
without your consent.“ If the local authorities did not like that, 
the company would be only too glad to supply everybody. 

Replying to Mr. FITZGERALD (representing the Rhondda Urban 
District Council), WITNESS said the promoters had a sliding scale 
clause in the Bill, and they could only increase the dividend when 
they reduced the charge for electricity to 24d. per unit. He was 
not aware that the second reading of the Bill was obtained by reason 
of them accepting the undertaking of Mr. Ritchie in the House of 
Commons that they would not supply within the district of any 
local authority without their consent. 

Mr. Ram pointed out that directly it was found Mr. Ritchie had 
made the statement in the House of Commons, the promoters waited 
on him and said they could not agree. 

By Mr. LLOYD (for Swansea, Cardiff, Newport, and Barry local 
authorities): It was proposed to use electricity for other than 
lighting purposes in mines. The mines defined a wholesale customer 
as one who took 20,000 units supply per annum, and he did not think 
that there were mauy, if any, customers at Swansea taking them. 
Barry could take a supply in bulk from them on arbitration terms, 
which he should have thought would be much cheaper for them to 
do than generate for themselves. 

Mr. Rica cross-examined witness on behalf of the Pontypool 
Electric Lighting Company: WITNEss said he did not think the 
company would ruin the Pontypool Company, but if they supplied 
cheaper the public would benefit. He did not see why Pontypool 
should be excluded from the area, because the Lighting Company 
there was a commercial undertaking, aud would have to take the 
risk of competition. 

Further examined by Mr. SHAW, on behalf of the Penarth Electric 
Lighting Company, Witness said if he suld in bulk to the Electric 
Lighting Company, the cost of distribution would be saved by 
either company. 

In answer to the CHAIRMAN, WITNESS said electric power would be 


used in collieries for lighting, pamping, and hauling. In a great 
colliery 1,000 H.P. would be used for hauling purposes, and the charge 
by the Bill would be £10 per horse-power at the most, and they 
hoped it would be only 44. At present it cost them £15 per horse- 
power for fuel alone, and he would anticipate a saving of £10,000 
a year in a great colliery raising 750,000 tons of coal a year. 

Questioned by Mr. Bartiey, M. P., Witness said he considered 
that the development of electric energy in the district was behind 
the times. He was a resident in the district, and he did not think 
the local authorities contemplated supplying electric energy except 
for lighting purposes. He did not approve of municipalities going 
in for trading on a large scale—they should supply what were really 
necessaries, but should not become trading companies. If muni- 
cipalities were to engage in schemes such as they proposed pro- 
gress would be retarded, because there would be no competition. 
He did not mind competition, and would not consider it unfair if 
within a comparatively short time another company was allowed to 
come in. 

Mr. WX. Brace, agent for the Monmouth Western Valleys Dis- 
trict Miners’ Federation, was called, and gave evidence as to the 
great advantage which would accrue to manufacturers from having 
this power. 

Mr. A. KEEN, one of the promoters, and having large commervial 
interests in the district, said they would be contented with a 
return of 7 or 8 per cent. on their money, considering that they ran 
grave risks. He did not blame the local authorities for not pro- 
viding power, because he objected to local authorities engaging in 
trade. 

At the request of Mr. RusskLL, Mr. Lioyp said that at Cardiff, at 
present, there were three customers taking over 20,000 units per 
annum, and in Newport one took 34,000 units, and two close on 
20,000 units. 

The Committee adjourned. 


On the Committee resuming on Monday last week, Mr. CORBETT, 
surveyor to the estate of Lord Bute, gave evidence as to the 
immense industrial works at Cardiff, most of which at present used 
steam power. Only the very large undertakings could afford to 
provide an electrical installation of their own, cither for want of 
capital or want of room. He thought these works stvod little 
chance of being supplied by the Corporation with electric current, 
and even should the Corporation meet the demand, he did not 
think they could do it as cheaply as that company. It had to be 
remembered that the Corporation was working with the ratepayers’ 
money, and could not be so speculative as a company. He was a 
member of the Caerphilly District Council, which had petitioned in 
favour of the Bill. 

In cross-examination, WITNESS said he considered it essential 
that the Bill should provide for lighting as well as power, and 
further, he thought the limited competition with local authorities 
provided for would be a wholesome stimulus. 

Counsel representing local authorities proceeded to cross-examine 
witness as to the circular issued by the company over the district in 
favour of the Bill, but the CHAIR AN pointed out that the 
Committee were bound by no such circular, and asked whether 
counsel considered it necessary to cross-examine on the matter at all. 

In re-examination, WiTNEss said that the ratepayers of Cardiff 
had recently refused to allow the Corporation to extend electric 
tramways into the outside areas. 

Mr. JENNINGS, timber merchant, of Cardiff, and chairman of the 
Export Section of the Cardiff Chamber of Commerce, considered the 
Bill was of great importance to the timber trade in regard to their 
planing and saw mills. If they had an installation of their own 
there would be great waste, because their lead varied so. If they 
could get electric power they would be able to greatly cheapen their 
insurance. 

By Mr. LLOYD Lewis: He was not aware that the Cardiff Cor- 
poration had been offering to supply 4,000 units at 2d. a unit for 
power purposes, but he knew from the local press that they could 
not get enough current for lighting purposes. 

By Mr. ASHCROFT: If he could get electricity at 1d. per unit it 
would be only about one-third of what it cost him now. 

Mr. W. Rivey, another timber merchant of Cardiff, stated that 
owing to the lack of power he had had to give up the manufacture 
of window frames, &c., and now imported thousands from America. 

By Mr. AsHcrRoFT: He suggested that the electric lighting in 
Cardiff was inefficient and insufficient. He could not depend 
upou it. 

Other evidence of a similar character was called, including the 
chairman of the Cardiff Chamber of Commerce, who said that the 
Bill had been carefully discussed by that body, and a unanimous 
resolution was carried in favour of it. They felt that if the com- 
pany had to wait for the consent of the local authorities they would 
never get to work at all. 

Mr. J. B. FERRIES, ex- chairman of the Cardiff Chamber of Com- 
merce, and connected with several large undertakings, said he was 
acquainted with what other countries had done in the way of 
supplying cheap electricity, and nothing had been done in England 
comparable to what had been done abroad. He did not think the 
local authorities could be expected to embark on such an industry as 
the supply of electricity for power purposes. 

In cross-examination, WITNESS said he saw no reason why the 
company should not come in, even although another company had 
got power of supply from Parliament. He did not think the com- 
pany should be compelled to buy up any existing electric lighting 
concern. Competition should be allowed, and the fittest would 
survive. 

Replying to the ChaRMAx, WITNEsS said it was an impossible 
suggestion that there should be any distinction between the supply 
of electricity for lighting and power to collieries. 
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Mr Rees-Jones, of the Ocean Coal Company, gave similar 

evidence, and pointed out that if the supply of electric power was in 

the hands of the local authorities, his company would have to go to 
tive local authorities to get power for their different collieries. 

Mr. E. P. MARTIN, past president of the Iron and Steel Institute, 
and manager of the Dowlais Ironworks, employing many thousands 
of workpeople, said it was of vital importance that the industries 
of South Wales should get this supply of electric power, and he 
did not think they were likely to get it by means of the local 
authorities, 

Sir Jonn Gunn, manager of the Cardiff Railway Company, and 
director of several other undertakings, gave evidence of a similar 
character. 


On Tuesday, Mr. BUTLER, of Messrs. Wright, Butler & Co., iron 
and steel manufacturers, gave evidence. He considered the supply 
given by local authorities hopelessly inadequate. l 

Mr. E. DANIELL, manager director to Earl Cawdor and other 
gentlemen, described the industrial works in South Wales, and 
emphasised the great need there was for a scheme of the kind now 
proposed. If the western part of the district was struck out, it 
would be a great disadvantage. 

Replying to the CHAIRMAN, WITNESS said Swansea had a popula- 
tion of 100,000, and around Neath and Britton Ferry there was a 
large population engaged in industrial occupation. 

Mr. J. GLASBROOk, of the firm of Glasbrook Bros., colliery owners, 
und amongst many other appointments a director of the Swansea 
Gas Company. He was also largely interested in the timber trade 
and the tin-plate trade in the Swausea district. He considered the 
scheme would be of the greatest benefit to the Swansea district. All 

Ichauliug and pumping work at collicries could be done by elec- 
tricity—in fact, all the work except winding could be so done. The 
reason why they had not used electricity themselves was that the 
expense of installation was so great. In the village he resided they 
had to pump the meter supply by a gas engine, and if there was 
au electric main passing near, that work could be much better done by 
electricity. In many other directions there was a ficld for the use of 
electricity. 

Mr. H. J. Wappy, connected with engineering works at Swansea, 
said they had generated electric current for themselves, but they 
had come to the conclusion that it would pay them better to get 
their power from a company if it was authorised. The reason was 
that they were bound to put down surplus power, and further, they 
had to find space. They would take something like 800,000 
uuita per annum, and he thought there was little chance of the 
Swansea Corporation ever supplying it. The Swansea Corpora- 
tion proposed an all-round charge for electricity of 3d. per 
Board of Trade unit, but they could make it cheaper themselves. 
He was opposed to the Swansca Corporation supplying power 
because the management of the electric supply would then be in 
the hands of the ratepayers, and they would prefer to take it from 
a private company in whose management they had confidence. 

The CHAIRMAN at this point intimated that the Committee would 
not be affected by any more of this class of evidence. 

Mr. Ram said he had a large number of similar witnesses, but 
would not call them. 

Mr. WM. GRAHAMu, of Barry Dock, was called, and stated that the 
local authority was opposing the scheme, but the ratepayers generally 
did not understand the question. The manufacturers were favourable 
to the scheme. He considered it undesirable that the local 
authority of Barry should undertake such a work. 

Cross-examiued : In respect to electricity he was in favour of 
unlimited competition with the local authorities. 

Mr. Morris Deacon, civil engineer, gave evidence of the uses to 
which electricity could be used in mines. The power principally 
used was compressed air, aud it was very wasteful. The cost to 
colliery owners to supply electricity for themselves would be con- 
siderable, but a large company like that suggested could produce 
electricity much cheaper. Large collicries could manufacture elec- 
tricity perhaps as cheaply, but there would be the capital expendi- 
ture. He bad no doubt whatever that the current supplied by the 
company would be largely used in the district, and in view of the 
severe American competition it was very necessary indeed that such 
facilities should be given to English manufacturers. 


In cross-examination, Witness said it would pay colliery owners 


to take electricity at 1d. per unit. 

Mr. CALLENDER, manager director of the Callender Cable Com- 
pany, said he had bcen engaged for 20 years in laying down cables. 
They had about 150 contracts running at the present. The solid 
svutem was the one almost entirely adopted. He had had experi- 
ence of laying cables at Tyneside for colliery and other works, and 
they could lay cables such as he proposed to carry 20,000 volts with 
perfect safety. He saw no difficulty of carrying out the scheme now 
proposed, with proper mains. 

In cross-examiuation, WITNEsS said there would be no difficulty 
in laying cables in narrow strects. 

By the CHalnxAxN : They had laid cables for many municipal 
authorities. The local authorities had no special knowledge of the 
laying of cables. It would cost from £1,300 to £1,500 per mile to lay 
cable There had never been any demand for a cable in England 
to carry 20,000 volts, but it could be done with perfect safety. 

By Mr. ASHCROFT: It would be economical to carry current at 
10,000 volta 30 or 40 miles in America, but it was not wanted in 
England. Further examined, Witness said 20 miles in England 
sm certainly within the range of economical working. He thought 
the three generating stations proposed in the district would be 
refficient. l , 

Mr. Harris, engineer, partner of Sir Frederick Bramwell, said 
they had designed and carried out many electrical works in different 

parts of the country. He was enginecr to the scheme. He had 


examined and reported on transmitting schemes in many countries, 
and had visited the station at Niagara. He desired ito put before 
the Committee, as engineer for the Bill, a practical illustration of the 
cost of electricity for a day load, and knowing the Liverpool Over- 
head Railway very well, and that Mr. Cottrell, the engineer for that 
railway, had kept the cost very accurately from the first, he asked 
him to be a witness. Mr. Cottrell could not be there that day, but 
he had his proof before him. The Liverpool Overhead Railway 
Company produced its electrical power at a generating station at 
Moor Dock. He had the cost of the coal and the units generated 
from the half-year ending June, 1894, to the half-year ending 
December 31st last, and the cost ranged from 55d. in the earlier 
years, when the generation was smaller than now, to 301d. in the 
half-year ending December 31st, 1898. Since then it had gone up a 
little, owing to the increase in the price of coal. That was a load 
of practically 18 hours a day, and the total units generated in the 
half-year ending December 31st, 1899, was 2,168,034. He knew 
of no instance anywhere which would give a better illustration of 
the cost of electric generation. This included every item of cost, 
except what he would call purely company costs. The cost of the 
coal ranged from 5s. to 10s. a ton, but he was sorry to say that coal 
had gone up considerably in price that year. With regard to the area 
over which the company now proposed to work, he had known it 
intimately for years, and knew that iudustrial undertakings were 
largely increasing in the district. He considered that Neath and 
Swansea and the western portion of the county had as much need of 
this supply as the other portion of the county. He believed there 
were 11 stations now at work in the district, and 10 square miles, 
roughly speaking, were served. Last year the total number or 
customers were 965, aud about 826,882 units were supplied. To 
illustrate the difficulties which surrounded the supply of electricity 
by local authorities, he would poiut out that in one case if they had 
an engine of 200 H.P. running continuously, it would supply the 
whole of the consumers for which the authorities had had to instal 
2,488 I. H. p. The Bill provided for an I. H.P. of 30,000, but they 
appreciated that if they were successful they would in the future 
have to come to Parliament again for more money. There were 
about 1, 800 collieries and works of various kinds in the district, and 
the promoters of the Bill were interested in about 40. Personally 
he did not think that municipalities ought to go in for that kind 
of trading, aud he did not see how municipalities who were sup- 
plying electric light could supply the power, because he could not 
imagine any eugineer putting down mains for light sufficiently 
large for power purposes. The company did not desire any 
monopoly, and they could not object if another company came in. 
They had tried to avoid interference with the municipalities, or 
otherwise there would have been no reason why they should trouble 
about distinguishing between wholesale and retail consumers. He 
took it that the Electric Lighting Acts would be sufficient to pro- 
tect municipalities as regarded the breaking up of the strects. 

By Mr. Bartvey: Even if the local authorities combined together 
with their present business waste must follow. 

By Mr. BONHA Carter (Referee): The extreme distance to 
which they would carry electricity was about 12 miles. Most of it 
would be served in an area of six or seven miles from cach 
station. He hoped that they would have 30,000 H.. installed in 
five years. : 


On Wednesday last week Mr. BaLFourk Browne, Q.C., addressed 
the Committee on behalf of the Cardiff, Swansea, Newport, and Barry 


_ local authorities, and said that Mr. Pember had stated that this Bill 


was different to those which had already been considered. It was 
different—he thought it was the worst of them, and was certainly a 
most unfair Bill. He thought the promoters had been guilty of a 
breach of faith in respect to the undertaking which had been given 
by Mr. Ritchie in the House of Commons. When the question 
came up before the House, Mr. Maclean, the member for Cardiff, 
asked whether the written undertaking of the Lancashire pro- 
moters to do nothing without the consent of the local authorities 
would also apply to the South Wales Bill, which in its present form 
empowered the promoters to supply wholesale customers that is to 
say, to pick the plums out of the pudding without the consent of 
the local authorities,” and Mr. Ritchie said, “ Unless the promoters 
of this Bill are willing to accept a provision of the kind, I at least 
should not be prepared to vote for the second reading.“ 

The CHAIRMAN: You accuse them of a breach of faith. That is 
not a declaration of the promoters of the Bill. The undertaking 
was the undertaking of the Lancashire promoters. 

Mr. BaLrour Browne: Mr. Ritchie was pledging them. 

Mr. Benn: He knew nothing of it. 

Mr. BaLrourR Browne, continuing, said that if it was not right to 
allow a municipality to compete with a company, it was worse to 
allow a company to compete with a municipality if the munici- 
pality was doing its duty, and he contended that both Cardiff and 
Newport were at present doing their duty satisfactorily to their 
consumers, Swansea also had now got power and was spending 
money to meet the wishes of its own consumers, and he asked the 
Committee to say that neither of these local authorities should be 
competed with by the company. It had been the universal practice 
of Parliament to allow no competition with the local authorities 
where they were doing their duty, and in these cases there had 
been no dackes. As to Barry; they had not an electric supply at 
present, but it was a young and growing town. If the Bill was 
passed they would lose their rights under Section 36 of the Electric 
Lighting Act altogether. 

Au argument took place betwecn counsel as to the meaning of the 
clauses of the Bill dealing with the company's right to supply 
electricity for lighting in local areas, and the Committee conferred 
in private on the matter. 

Ou resuming, the CHAIRMAN” said the Committee considered that 
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the time had arrived when it would be convenient for them to make 
the following declaration:—“ A local authority which undertakes 
and is prepared to givea full and adequate supply of electrical 
energy for all purposes to consumers within its district ought not, 
. without its consent, to be required to give facilities for the supply 
within its district of electric energy by other undertakers, but if the 
local authority is unable or unwilling to provide on reasunable terms 
and within a reasonable time full and adequate supply of electrical 
energy for any purpose to any company or person applying for the 
same within its district, such company or person should be at liberty, 
after notice to the local authority, to obtain their supply from other 
authorised undertakers, and the local authority should be required 
to give all reasonable facilities for the purpose. Any difference 
arising out of any of the above questions shall be the subject of 
arbitration as provided by the general Act.” Of course, they would 
sce that that over-rides Clause 36 of the promoters Bill which would 
vive the promoters the right to supply persons who undertook to 
take not less than 20,000 units a vear. 

Mr. WEBBERBURN suggested that they might adjourn till the 
following morning so that it might be considered how far the 
decision met the opposition. 

Mr. PEMBER said he would have to ask one or two questions as to 
the meaning of the decision. 

The Committee decided to adjourn till 3 o ock in the afternoon. 

Mr. PEMBER, ou resuming, said he had looked at the decision, 
and he need not tell the Committee that it was a matter of very 
great importance as to what the ultimate effect would be, for it was 
a question of whether £1,000,000 was worth finding or not, or 
whether the Bill with such a clause was worth the acceptance of the 
promoters as representing the trade of South Wales. He would 
like to know what was the real meaning of “ undertaking.” It was 
somewhat vague, and unless some definition was arrived at, it would 
be almost impossible for any arbitrator to make up his mind as to 
what a proper “undertaking to give” was. Then the words 
“full and adequate supply” was extremely vague, and also the 
words “reasonable terms.” Did the terms include price and the 
conditions under which electricity was supplied ? No doubt it was 
known to them that there were different systems of electric supply. 
He asked himself what were reasonable terms, and what was a 
reasonable time. As he understood the decision, every person, 
before being able to take a supply from his company, would have 
to go before an arbitrator. The customers would have to take the 
initiative, and it was obvious that they could not ask customers to 
do that. And again, it would be a recurring arbitration, because 
conditions changed from day to day. He was never placed in such 
a difficulty before. 

The CHamman asked if the usual course would not be for the 
promoters to frame clauses and submit them to the Committee. 

Mr. BaLtrour Browne said it could be easily put in the form of 
a clause which would be understandable. 

The CHAIRMAN: I invite consultation. l 

Mr. PEMBER said it was no good him preparing clauses unless he 
knew that the preamble of the Bill was proved. 

Mr. BaLrour Browne said he was perfectly prepared to close 
his case on that declaration of the Committee. 

Mr. SHaw said he represented the’ Penarth Electrice Lighting 
Company, which existed with the consent of the local authority, 
and the decision said nothing about existing companies. 
~ Mr. Rica, representing the Pontypool Electric Lighting Com- 
pany, said he was in the same position as Mr. Shaw. If that com- 
pany came in and supplied electricity at a cheap rate it would ruin 
his company. He asked that his company should be placed in the 
same position as a local authority. 

The CHAIRMAN pointed out that the local authority would have to 
consent to another company coming in. 

Mr. Rio: But the local authority for its own purpose might con- 
sent to another company coming in. 

Mr. PEMBER said neither the Board of Trade nor Parliament 
would cousent to any clause in a Bill disallowing another com- 
pany to come in. He did not think he ought to be called upon to 
discuss a clause before he knew whether he had got the preamble. 
He thought the best way would be to proceed with the opposition 
of the existing lighting company, who clearly had the right to be 
heard. 

Mr. BaLFour Browne: I am quite willing on this decision being 
fairly carried out not to oppose the preamble. 

Counsel representing other local authorities intimated that they 
would follow the line taken by Mr. Balfour Browne. 

Mr. SHaw said that if the same protection was given to the 
existing companies as to the local authorities it would content him. 
Mr. Pember: I would not take a Bill with such a clause in it. 

Mr. BIISTON, NM. P., pointed out that there were only two such 
existing companies— Penarth and Pontypool—and he asked Mr. 
Pember if be could not arrange with them. 

Mr. PEMBER: Certainly uot. 

Mr. Rice then called Mr. Warkuys, the secretary of the Ponty- 
pool Electric Lighting Company, Limited, who detailed the opera- 
tions of his company, and stated that it had fully carried out its 
responsibilities. 

Mr. Saw also called evidence of a similar character for the 
Penarth Electric Lighting Company, which had a capital of £50,000, 
and was spending it as fast as they could. 

Mr. Suaw argued that a great principle was involved in the 
opposition of the companies, because the Committee were being 
asked to allow a company to come in aud supply broadcast. 


On Thursday last week Mr. WEDDERBURN addressed the Com- 
mittee on behalf of the district of Tredegar and Ebbeuvele, part of 
whole districts were scheduled and part not. With respect to the 
circular sent round by the company tol local authorities, he pointed 


out that local authorities had not petitioned against the Bill, because 
that circular stated that there would be no competition in municipal 
lighting. He asked the Committee to carry out the terms of the 
circular if they passed the preamble and allow no such competition 
in municipal lighting. 


The Committees Decision on all the Bills. 


The CHAIRMAN, after the Committee had conferred in private, 
said: “I have to announce that the Committee is of opinion that 
subject to the principles contained in their declarations being 
embodied in clauses to be approved and subject to additions aud 
amendments in clauses, as on going through the clauses of the Bill 
appears necessary, the preamble of the South Wales Electric Supply 
Bill is approved. It may be convenient, although the business is 
not down to-day, to announce also that the preamble of the Durham 
Electric Power Supply Company's Bill is proved: that the preamble 
of the Tyneside Bill is not proved to the satisfaction of the Com- 
mittee ; that the preamble of the Lancashire Electric Power Bill 
is proved to the satisfaction of the Committee. The intention of 
the Committee is to insert as far as may be applicable. the same 
conditions in each of the Bills.” 

It was then agreed to take the clauses in the South Wales Bills on 
Tuesday. 


— 


ELECTRIC POWERS BILL, 


On assembling on Tuesday, the Committee deliberated in private 
for about two hours, and when the public were admitted the 
CHAIRMAN said: The statement that I have to make now is an 
expansion of the declaration of the Committee which has already 
been given to yon on the South Wales Bill. It is as follows:-—(1} 
The company to be authorised tu supply electrical euerg for power 
purposes anywhere within the area of supply, subject to the conseut 
of the local authority in certain cases, as set out below. (2° The 
company to have no general lighting powers, ie., distribution to 
ordinary consumers within the area, except iu pursuance of a 
provisional order obtained in the ordinary way. (3) Where 
a local authority is now authorised to supply electricity within 
the area, their consent is to be required for the supply of 
electricity by the company, the Board of Trade to be 
empowered to override the refusal of the local authority to give 
consent if the authority are not prepared to provide the requisite 
supply on reasonable terms and within a reasonable time. (4) 
Any local authority who hereafter gets statutory powers for 
supplying electricity within the area, to have, in ordinary 
cases, the option of taking over the company’s supply in 
its local area on terms to be laid down by the provisional 
order or Act by which the statutory powers are given. (5 A com- 
pany having statutory powers to be in the same position as a local 
authority now having statutory powers; a company to whom powers 
are hereafter granted to be placed in the same position as a local 
authority to whom statutory powers are hereafter granted. That is 
the decision of the Committee, and it is suggested that the Govern- 
ment draughtsman, Mr. Thring, should meet the agents and go 
through the clauses. The Committee will meet to-morrow at 
12 o'clock, in the hope of finally settling those clauses. 

The agent for the Lancashire Bill said he did not think there was 
anything in the Committee's declaration which would apply to the 
Lancashire Bill. 

The CHatnmMan: We have made no declaration on the Lancashire 
Bill, because it is not affected by these provisions. 

The Committee then adjourned. 


ELECTRIC LIGHTING IN THE ISLE oF WIGHT. 


Ox Tuesday last week the Select Committee of the House of 
Commons, presided over by Sir A. Gobson, met to consider Bills to 
confirm provisional orders granted by the Board of Trade under the 
Electric Lighting Acts, 1882 and 1888. The first Bill to be con- 
sidered was an order of the Board of Trade for the formation of a 
company to supply electric light in Freshwater, Totland Bay, and 
Yarmouth, Isle of Wight. It was opposed by the rural district of 
the island for whom Mr. Wedderburn, Q.C., appeared. Mr. Rigg 
appeared for the promoters, and called 

Mr. ChakLES EDpMON DS, a solicitor of Yarmouth, one of the 
directors of the company, who said he was acting as secretary, pro. 
fem, There was no system of lighting in the district except that 
supplied by a small gas works that lit Yarmouth. The population 
of the place was 4, 000, and the rateable value from £18,000 to 
£20,000. There were eight hotels in the district. The capital of 
the proposed company was £15,000 with borrowing powers up to 
one-third of the amount, and there were five directors, all of whom 
were gentlemen resident in and interested in the district. They 
had promises of shares being taken up to £2,000. 

Mr. Harry LEE, house avent, of Freshwater, and Mr. F. CHRIST, 
electrical engineer of the firm of Christy Bros., Chelmsford, gave 
evidence bearing on the electrical equipment of the company. 
They had a site close to the station from which they would have a 
siding on the railway, and they had an excellent supply of water. 
They proposed to put down a plant whicn would work 
3,000 SC. p. lamps at a cost of £10,000. They esti— 
mated that they would be able to get customers for 1,200 or 
1,500 lamps the first year, which would bear the whole expeuse 
and leave a small margin of profit. When the consumption increased 
to 3,000 lamps the company would be able to pay a dividend of 
5 percent. At the expenditure of an additional £5,000 they would 
be able to double the producing power of the plant and be able to 
pay dividends of 10 percent. It was proposed to charge 7d. per 
Board of Trade unit for the light, which was not more than the 
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usual price for towns of that kind. The period of purchase was 42 
years, which had been granted by the Board of Trade, afd which 
was the maximum period. 


Mr. WeDDERBURN addressed the Committee in opposition to the 


Bill, and said that the local authority was in a different position 
from what it was when the Bill was promoted. At that time Fresh- 
water was a rural district, but now they were about to obtain the 
powers of an urban district council, and they would be able to 
obtain a loan from the Local Government Board to promote an under- 
taking of their own. They asked that the period of purchase should 
be reduced to 21 years; that the price charged should be 6d. instead 
of 7d. per unit, and that they should have some better security that 
the company were going to proceed with the works than the £500 
which the Board of Trade required. 

The Committee passed the preamble of the Bill, but reduced the 
period for the purchase by the local authority to 21 years, with a 
premium of 15 per cent. upon the value; 28 years with a premium 
of 10 per cent., and 35 years with a premium of 5 per cent. 


MORLEY CORPORATION BILL. 


On Thursday last week, before Lord Morley’s Committee of the 
House of Lords, the Omnibus Bill of the Morley Corporation came 
on as an unopposed measure. The only matter before the Com- 
mittee was the redrafting of Clause 9, dealing with contracts for 
the supply of electricity. Mr. Pritchard (Parliamentary agent) 
brought up a new clause, the effect being to empower the Corpora- 
tion to make agreements with authorities, companies, or persons 
authorised to supply electricity in bulk to outside districts for the 
purpose of light railways, tramways, &c. There was a proviso that 
the Corporation should not supply electricity in bulk in any outside 
district where there was an authority, company, or person 
authorised to supply electric energy, without the consent of such 
authority, company, or person. 

This clause was inserted iu the Bill. 

Lord MorLEY also intimated that Clause 7 (notice of discontinu- 
auce of supply), and Clause 10 (power of the Corporation to 
supply electricity in adjoining districts) would have to come out, 
aud model clauses would be substituted. 

The alterations were made, and the CHARMAN stated that the 
new Clause 9 would have to be approved by the Board of Trade, 
and accordingly the report stage had to be postponed. 


WELLINGBOROUGH TRAMWAYS. 


Lorp FERMANAGH’s Committee was engaged for several days last 
week in considering the Bill promoted by the British Electric 
Traction Company for constructing tramways in Wellingborough 
aud district. The proposal was to make a line beginning at 
Wellingborough, through Irchester, Rushton, Higham Ferrers, 
- Rounds, Irthlingborough, and Finedon, back to Wellingborough. 
The length of the tramways would be about 20 miles, and' the cost 
would be about £136,000. There were proposals in the Bill to run 
into the stations of the railway companies in the district, and 
also to pass over a level crossing on the London and North-Western 
Railway. To these proposals, Mr. Littler, Q.C., on behalf of the 
London and North-Western Railway, strongly objected, although 
the company were not opposed to the scheme otherwise. 

The Committee decided to pass the preamble of the Bill, but 
disallowed that portion of it which would enable the tramway 
company to have access to the stations of the London and North- 
Western Railway. l 


CAMBOURNE AND REDRUTH TRAMWAYS. 


THE Select Committee of the House of Lords, presided over by the 
Duke of Northumberland, considered on Wednesday and Thursday 
last week the Cambourne and Redruth Tramways Bill. Mr. ERSKIN 
PoLTLock explained for the promoters that the order was one 
authorising tbe Urban District Supply Company to construct a tram- 
way in Cambourne, Redruth and Illogan. The total length of the 
tramway would be 3 miles 3 furlongs, and the gauge was to be 
3 feet 6 inches. The only opponents were the Great Western Rail- 
way Company, who considered that the tramway, if constructed, 
would interfere with the safe and efficient working of several of 
‘their branches. 

Considerable local evidence was called in support of the scheme, 
and Mr. Gripper, of Edmundson’s Electricity Corporation, said his 
company had satisfied the Board of Trade in respect of their 
financial ability to carry out the scheme, and they proposed to work 
the tramway in connection with their electrical station at Redruth. 
This arrangement, by which one station would supply both the 
current for electric lighting, and also for the motive power of the 
tramway, would be an economical onc. He estimated the outlay 
would be £20,000 to £30,000. 

Mr. WALTER HoOor RNS, C. E., of George Hopkins & Sons, the 
engineers, said the line had been stopped at Redruth at the point 

‘selected in order that the streets might be avoided which the Light 

Railway Commission had formerly objected to. The road was a 
suitable one for a tramway. They proposed to give a quarter of an 
hour to 10 minutes’ service, according to the amount of traffic. 
There had been no difficulty with the frontagers; on the contrary, 
nearly all of them had petitioned in favour of the Bill. 

The Committee found the preamble of the Bill proved, and it was 


ordered to proceed. 


LIVERPOOL CORPORATION BILL. 


THE Liverpool Corporation Bill, which gives borrowing powers for 
street improvements in connection with the electric tram- 
ways, &c., came before a Committee of the House of Lords on 
Thursday last week, as an unopposed measure, and was ordercd to 
be reported. 


Tramways AT BOOTLE AND St. HELENS. 


Ox Wednesday last week the Provisional Order Bill confirming 
powers grauted by the Board of Trade to the Bootle Corporation, 
the Radcliffe Urban District Council and the St. Helens Corpora- 
tion for the construction of tramways in those districts, was before 
the House of Lords Committee. It was intimated that all opposi- 
tion was withdrawn, and the Bill will accordingly go forward as an 
unopposed measure. 


West Ham CORPORATION BILL. 


Mr. R. McKenna’s Select Committee of the House of Commons 
had before it on Thursday last week the above Bill which, amougst 
other things, asked for power to reconstruct and work clectrically 
certain tramways within the borough, and also to enlarge the gene- 
rating station. The total cost of the scheme was stated to be about 
£900,000. Part of the tramways are at present owned by the North 
Metropolitan Tramway Company, to which the Corporation has 
given notice of intention to purchase, the price to be decided by 
arbitration. It is proposed to use the overhead system of electric 
traction. l 

The Committee passed the portion of the Bill dealing with tram- 
Ways. 


GOSFORTH ELECTRICO LIGHTING. 


THE Gosforth Provisional Order was granted to the Newcastle-ou- 
Tyne Electric Supply Company, authorising them to supply elec- 
tricity in the district of Gosforth. Mr. Moon and Mr. Shortt 
appeared for the promoters, aud Mr. Pember, Q.C., aud Mr. Haus 
Hamilton for the Corporation of Newcastle, who were the only 
opponents. The allegation of the Corporation was that the present 
generating station was in a very inconvenient position, and that any 
addition to it would be against the interests of the inhabitants. 
They also objected to the interference with the streets which the 
carrying of the mains to Gosforth would involve. 

After hearing ended the Corporation withdrew their opposition 
on condition that a clause was inserted protecting their interests in 
the City. 


~ 


BaTLEY COBPORATION TRAMWAYS. 


A SELEcT Committee of the House of Lords, presided over by the 
Duke of Northumberland, considered on Wednesday and Thursday 
last week the consideration of the Tramways Provisional Order 
Confirmation Bill, which included the scheme of the Batley Cor- 
poration for the construction of an electric tramway through their 
district. The promoters were represented by Mr. Fitzgerald, Q.C., 
and Mr. Williams, and the opponents, who were the British Electric 
Traction Company, were represented by Mr. Freeman, Q.C. 

Mr. FirzGERaLD, Q.C., in opening the case, said that la steam 
tramway owned by a private company already ran through the dis- 
trict, but under the Tramways Act so much of the line as was within 
the borough would be acquired by the Corporation. There was uo 
local opposition to the proposed tramway. The British Electric 
Traction Company, which was opposing, had obtained a provisional 
order from the Light Railway Commissioners for the construction 
of the Spen Valley Light Railway, which was intended mainly for 
passenger traffic, but he believed the Board of Trade had not yet 
confirmed the order. The Corporation had gone before the Board. 
of Trade for their provisional order, and the British Electric 
Traction Company objected to the order being granted, but the 
Board of Trade granted the order, and he now asked the Committee 
to confirm it. There would be a clause in the present Act which 
would entirely safeguard the Spen Valley Light Railway in case 
their order was eventually confirmed, for they would have running 
powers over the Batley Corporation Tramways. He argued that the 
schemes of the British Electric Traction Company were in an 
inchoate state. 

Evidence baving been given for the promoters, Mr. Freeman 
called Mr. S. SELLON, the engineer to the Spen Valley scheme,,who 
said that the light railway would start at Dewsbury, and run 
through Heckmondwike to Cleckheaton, taking in the small portion 
of Batley, known as Halifax Road. It was an important scheme 
connecting up the district, which was now without any railway 
accommodation. The company were first in the field, and their 
scheme was sanctioned by the Light Railway Commissioners against 
the opposition of the Corporation of Batley. He regarded the 
Batley scheme as a counter move to their scheme, because the com- 
pany’s scheme had been sanctioned by the Light Railway Com- 
missioners. 

Mr. Sripney Morse, solicitor to the British Electric Traction 
Company, stated that owing to the Bill coming on carlier than 
expected, the witnesses for the opposition were not in attendance. 

The CHAIRMAN announced that the Committee found the preamble 
of the Bill proved, but the clauses would have to be moditied so as 
to make it quite clear that the Corporation should not be able to 
impede unduly the exercise of the company’s rights over the line. 
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WESTON-SUPER-MARE TRAMWAYS. 


A SELECT Committee of the House of Commons, presided over by 
Mr. D. Tatton Egerton, considered on Wednesday and Thursday 
last week the Bill confirming the provisional order granted by the 
Board of Trade to the Weston-super-Mare and District Electric 
Supply Company, authorising the construction of some three miles 
of tramways to be worked by electricity in the Urban District of 
Weston-super-Mare, at a cost of £30,000. The only opposition was 
that of the American Commercial Cable Company, whose objection 
was that the electric current that would escape from the tramway 
would prevent them from reading their delicate instruments at their 
cable station. 

Mr. J. C. E. GRAHAM, dealing with the opposition, said the whole 
question had been considered by the Committee of both Houses in 
1893 in the case of the telephone companies, who had it proved to 
their satisfaction that the use of insulated returns by telephone com- 
panies would prevent all interference from electric tramways. 
In the case of cables at Coney Island and Cape Town, means had 
been adopted by the cable companies which obviated all interfer- 
ence from tramway currents, and these might be adopted in the 
present case. 

Mr. SELLON was called for the promoters, and said the cable 
company could protect itself against those leakages by having a twin- 
core cable run for several miles out to sea. 

Other evidence having been called for the promoters, Mr. Gro. 
Wap, vice-president of the Commercial Cable Company, gave 
evidence against the Bill, aud contended that as his company was at 
Weston-super-Mare first, the tramway company ought to pay for 
any protection necessary for the cable. 5 

Mr. Gott (electrician to the Cable Company) and Mr. H. A. C. 
SAUNDERS (electrician to the Eastern Telegraph Company) also gave 
evidence as to the disturbance which would be caused to the cable, 
the former gentleman stating that it would cost £600 a mile to lay 
a twin-core cable to obviate this disturbance. 

On Thursday, Mr. SWINBURNE, consulting engineer, stated that 
experience had shown that disturbance did arise from those tram- 
way currents, and it would be a serious thing for the company to 
take their return circuit four or five miles out. 

Prof. AYRTON was also called for the opposition, and said he 
thought the tramway could be so constructed with insulated returns 
that there would be no risk of disturbance. 


On Friday the decision of the Committee was announced as fol- 
lows :—“ The Committee have taken a little time to consider the 
question, because it is one of grave import. The question arose as 
to whether a precedent ought to be established either for or against 
the report of the Joint Committee of 1893 in connection with the 
working of tramways. The Committee have decided to pass the 
Bill subject to the insertion of a clause such as this—' This Act shall 
not be construed so as to prejudice or interfere with any rights 
Which the Commercial Cable Company may, by any court of law, be 
held to possess under the common law, either statute or otherwise, 
in regard to the uninterrupted user, or enjoyment of their submarine 
telegraph cable running to Weston, provided always that the recom- 
mendations of the Joiut Committee of 1893 in regard to the laying 
of electric tramways be carried out so far as they are applicable to 
submarine cables.’” 

In reply to Mr. BaLFour Browne, Q.C., the CHAIRMAN said the 
Committee wished to leave the Cable Company in possession of 
every right they now possessed. 

Mr. BALFouR BROWNE promised to bring up a clause carrying out 
the decision of the Committee. 


On Monday this Bill again came before the Committce, when Mr. 
Balfour Browne, for the promoters, said they would accept the 
clause as drafted by the Committee. 

The Cusimas said the Committee desired to strike out the refer- 
ence to the report of the Joint Committec, as they could not say 
whether a cable company were or were not under the provisions of 
the recommendations of that Committee, and in the event of litiga- 
tion, they did not wish the tramway company to be able to plead 
Mtatutcry powers. They would report to the House that the question 
of the decision of cable companies in regard to electrical enterprise 
had been brought before them, and that they had refused to decide 
the point. They would also recommend that the question should be 
considered by the Committee of the House. 

The clause amended was then added to the Bill, and it was 
ordered to be reported. 


BRIOHrON TRAMWAYS. 


Tun Bill promoted by the Brighton Corporation, containing, 
amongst other things, power to construct and work tramways, came 
before Lord Morley’s Committee of the House of Lords ou Friday 
last, and passed as an unopposed measure. 


MUNICIPAL TRADING, 


Ar the sitting of the Joint Committee on Municipal Trading on 
Friday last, Mr. W. Q. Fioyp, ratepayers’ auditor for the City of 
Birmingham, gave evidence as to calling for particulars of accounts 
in connection with certain purchases of land and the water scheme 
some Years ago. He was refused all documents other than the 
formal receipts by the city treasurer, under the advice of the town 
clerk. His contention was that he ought to have been furnished 
with all documents. He made no charge against the honesty of 


councillors, but only charged them with reckless expenditure. After 


fighting the Corporation, they eventually produced the accounts 
asked for. He thought in the interests of the ratepayers the 
Governmeut should appoint auditors in all cities whether great or 
small. 

By Mr. Hosnorse: He thought there was a large body of public 
opinion in Birmingham against municipal trading. 

Mr. E. A. SMITH, town clerk of Birmingham, referring to the last 
Wituess’s evidence, said that Mr. Floyd was appointed hon. sec. of a 
ratepayers’ association, since deceased, and he applied for the 
documents before he was elected auditor. Mr. Floyd wished to get 
information for the Ratepayers’ Association which would certainly 
have been prejudicial to the interests of the ratepayers. With 
regard to the general question of municipal trading, his Corporation 
undertook a great many municipal functions, including water, gas, 
and the electric supply. They had not got the tramways ret, but 
when the leases of the company ran out he expected the Corporation 
would take them over. He considered that such things as he had 
mentioned came under the head of municipal trading, and should 
be in the hands of his municipality, but there were some proposals 
for municipal trading which he did not approve of. He considered 
that it would be extremely difficult to put a limit to municipal 
enterprise, and each town must be treated on its own merits, because 
needs and circumstances greatly differed, and one Corporation 
might be trusted with powers which it would be hardly wise to give 
to another. He was against auditing by a Local Government Board 
auditor on the ground of friction. 

The Committee adjourned. 


At Tuesday's sitting of the Committee evidence was given by Sir 
Thomas Hughes, J. P., of Liverpool Corporation, and Alderman 
Southern, of Manchester. 


ROTHERHAM TRAMWAYS. 


THE Rotherham Provisional Order Contirmation Bill was before Sir 
F. Godson’s House of Commons Committee on Monday. The Bill 
is an omnibus Bill, and deals with the working of tramways, amongst 
other matters. The only opposition was with respect to the water 
proposals contained in the Bill, and evidence having been called, the 
Committee found the Bill proved, and ordered it to be reported to 
the House. 


Hein TRAMWAYS. 


On Thursday last week the Select Committee of the House of 
Lords, presided over by the Duke of Northumberland, considered 
a Bill for contirming the city of Hull provisional order. The Bill 
authorises the Corporation to reconstruct and apply electric traction 
to the Hedon Road steam tramways, and to extend them to Martleet 
Lane. It also proposes the extension of the existing section of the 
electric systems to the Holderness Road from the present terminus 
at the East Park to a point just within the city boundary, and a 
construction of the Prospect Street section. The petitioners against 
the Bill was the North-Eastern Railway Company, who objected to 
the tramways going along certain roads over which they had au 
easement. 

Mr. BaLrour Browne, Q.C., for the promoters, contended that 
the railway company was even more amply protected than they had 
the right to expect. 

The Town CLERK, of Hull, was called and stated that the electric 
tramways now in the hands of the Corporation had proved a great 
success financially, and the Hedon Road section, which was what 
the railway objected to, had been bought by the Corporation so as 
to have all the tramways on one complete system. 

Mr. W. H. WELLSTED, C. E., who was the engineer for the existing 
steam tramway in Hedon Road, stated that no accidents had arisen 
in connection with the level crossings with the steam trams, aud he 
considered there would be much mere command over the electric 
tramcars. 

Mr. S. SELLON was called as an expert witness, and stated that in 
the various schemes in which he was interested, there had never 
been an accident where the tramway crossed the railway. There 
was no difficulty in putting a double line across the existing railway 
at Hedon Road, and danger could be avoided by the Board of Trade 
block system and catch points. There was no danger to the public 
by the use of electric traction for the crossing in question, because 
it was under proper control. 

In cross-examination, WITNEss said that, of course, if there were 
not other interests to consider, a bridge would be better than a level 
crossing, but a bridge over the railway would entail hardship on the 
road trathe. 

Replying to the CHAIRMAN, CounsEt for the Corporation said that 
their case was that it was the railway company who ought to put 
the bridge up to carry their traffic over the roadway. 


On Friday, Mr. A. E. WHITE, city engineer, was called, and stated 
that a road bridge over the railway would be disastrous to the heavy 
traffic on the road, and there was also a grave objection to subways. 

Mr. Moon, addressing the Committee for the North-Easteru Rail- 
way Company, said that company had not opposed the Corporat ion 
power to run electric cars over the other crossings, and now they 
were sorry they had uot done so, because their experience was tnat 
there had been a greater number of mishaps. He did not think 
that any lives had been lost, but that was only a matter of time. 
That they were anxious to avoid, but had to remember in that case 
the road where the electric tramways were to go had been hitherto 
crossed by steam tramways, aud there had been uo accident at Hull, 
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neither had there been one at Stockton where steam tramsgran, ibut 
both at Stockton and at Hull, where steam had ceased and elec- 
tricity had been substituted, accidents had happened. What 
petitioners asked the Committee to do was to say that these cross- 
ings ought to be got rid of and that the North-Eastern ought not to 
get rid of it at the expense of the Corporation, but that it being a 
town's improvement the Corporation ought to contribute to it. 

The CHAIRMAN,in giving the decision of the Committee, said that 
the Committee did not see their way to granting electricity or a 
double line at the crossing in question, and they did not see their 
way to pass so much of the Bill as referred to that. In their 
opinion, before such a proposal could be entertained some definite 
proposal should be made of a give-and-take system as to lowering 
of roada or raising of railways berore Parliament should be asked to 
give the powers asked for. 

The Bill steod over for a meeting between the parties interested. 


On Monday, Mr. PemBer said that there was every reason to 
believe that a compromise would be arrived at between the 
Corporation and the Railway Company with reference to the level 
crossing at Hedon Road, and that in all likelihood it would be 
arranged to carry the tramway under the railway—the railway being 
raised and the road lowered. Such an agreement could not, how- 
ever, be carried out till Thursday, when the Town Council met, 
and he suggested that the Committee. might empower the Chair- 
man to pass the requisite clause if the Committee had concluded its 
labour. 

The CHAIRMAN said that the draft clause might be submitted to 
the Committee before it rose, and this was agreed upon. 


On Tuesday Mr. H. Lloyd, for the promoters, submitted the 
clause which was the subject of discussion on the previous day. It 
was to the effect that the tramway should not be laid or electrical 
power employed on that part of the Hedon Road where it crossed 
the railway, unless the railway was carried over a bridge, as 
arranged between the parties. The railway company was to seek 
powers in the next Session to carry out the works, and the Corpora- 
tion was to assist them in obtaining such powers. 

The CHAIRMAN said it must be understood that the Corporation 
must either take the clause or leave it, as he would not be respon- 
sible for alterations. 


GARSTON TRAMWAYS. 


THe House of Lords Committee, presided over by the Duke of 
Northumberland, on Tuesday considered the Bill confirming the 
provisional order for the construction of two miles of tramway 
through part of Garston by a private company. It was intended after 
the company had constructed the tramways that they should be sold 
to the Garston Urban District Council, although to save the Council 
the necessity of raising money at this time the actual payment 
would be deferred for 21 years. In the meantime the tramways 
were to be leased to the company for the period at an annual rental 
of £300. The Committee decided to pass the portion of the Bill 
relating to the Garston tramways, subject to the insertion of a clause 
to the effect that the amount which the Corporation should 
eventually pay to the company would be reduced by £300 a year for 
21 years. . , i 5 


WARRINGTON TRAMWAYS. 


A SeLect Committee of the House of Lords, with the Duke of 
Northumberland as Chairman, considered on Tuesday the Bill to 
confirm a provisional order authorising the Warrington Corporation 
to construct a system of electric tramways. Mr. Ram, Q.C., and 
Mr. Hutchinson, appeared for the promoters, Mr. Moon representing 
the London and North-Western Railway in opposition to the Bill. 

Mr. Ram explained that the object which the Corporation had in 
view in obtaining their provisional order was to construct a system 
of electric tramways within the borough. A very great need 
existed for a service of tramcars in the town, and several attempts 
had been made to provide a system, but so far without success. The 
Corporation bad now come to the conclusion that the time had 
arrived when, as the principal local authority, they should move in 
the matter. Generally speaking, there was a remarkable absence of 
hostility to the Bill, the only opposition being that of the London 
and North-Western Railway, who objected to the tramway crossiug 
the level on one of their lines. The Corporation admitted the 
necessity of adequately meeting the objection, and if it was con- 
sidered necessary to erect a bridge, they would be prepared to pay 
their fair share of the cost. 

Mr. Moon having addressed the Committee on this point, the 
CHaRMAN said the Committee had decided to pass the Bill subject 
to the proviso that if the Board of Trade should order a bridge to 
be erected the Corporation should contribute half the cost. 


2 


Telpher Systems. — The Consolidated Telpherage 
Company, of New York, have sent us a number of leaflets in which 
they describe their telpher system for coal conveying, and for mail 
carrying overbead or underground; another circular shows their 
electric tubular dispatch. Some interesting little sketches shows 
the method of preparing the trenches and laying the pipes therein, 
The is a modification of the original one, worked out by 
Profs, Jenkin, Ayrton and Perry years ago. | 
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CORPORATION OF THE CITY oF DUBLIN v. THE DUBLIN UNITED 
TRAMWAY COMPANY. 


THE facts of this case, which involved the discussion of an impor- 
tant question relating to the liability of an electric tramway company 
to cast sand upon their track, were shortly reported in our issue for 
June 15th, 1900, at p. 1011. 

The company were charged under the 21 Vic. c. 43 with making 
default in maintaining and keepiug in good condition and repair 
their portion of the said streets, so as not to be a danger or 
annoyance to the ordinary traftic, thereby rendering themselves 
liable to a penalty not exceeding £5 per day during such con- 
tinuance. They were also charged with the. same offence on 
August 4th, 1899. Mr. Swifte had convicted and ordered 
defendants to pay a fine of £5 and £10 costs under Section 37 of 
the Dublin United Tramways (Flectrical Power) Act, 1897. He 
had also found that the proper remedy for the slipperiness 
complained of was the sanding of the tram tracks. The cost of 
such sanding was not less than £2,000 per annum. 

The respondents appealed from this decision to the Queen’s 
Bench Division in Dublin. The fullowing questions were submitted 
to the judges on appeal: 

(1) Had the magistrate jurisdiction to adjudicate on the 
summons? (2) If so, was he right in deciding that, on the facts as 
found by him, the defendants were guilty of the offence charged, by 
having failed to comply with the provisions of Section 37 of the 
Dublin United Tramways (Electrical Power) Act, 1897, including 
therein the incorporated Section 28 of the Tramways Act, 1870? 
(3) Assuming the two previous questions to be answered in the 
affirmative, was the magistrate wrong in disregarding the evidence 
of the Chairman of the defendant company? (4) If so, was the 
error on the facts stated a material one ? 

Mr. Ronan, Q.C., Mr. Gordon, Q.C., and Mr. Murphy appeared for 
the appellants. Mr. MacDermot, Q.C., Mr. O'Shaughnessy, Q. C., 
and Mr. Philip O'C. White for the respondents. 

Mr. Justice MADDEN, in delivering the judgment of the majority 
of the Court, said the obligation cast on the tramway company by 
the Act of 1897 was obviously a duty with regard to the general 
public. Was a pavement that, in certain weather, became so slippery 
as to be a danger and annoyance to the ordinary traffic maintained 
in conformity with the statute, which provided that the tram tracks 
should at all times be maintained aud kept in good condition so as 
not to be an annoyance and a danger to the ordinary traffic? So 
long as the roadway was a danger to themselves the tramway 
company sanded it, but when it only became a danger to the public 
they ceased to sand it. The section seemed to be for the protection 
of the public. He was of opinion that both convictions of the 
magistrate should be affirmed. 

Mr. Justice ANDREWS thought the evidence of the Chairman of 
the company was admissible, but as the magistrate said it would not 
have affected his findings, his disregard of it was immaterial. 

The Lorp CHIET BARON concurred. 

Mr. Justice Boyp dissented. He reviewed the Acts regulating 
the construction and maintenance of tramways in the city of Dublin, 


and held that the obligations cast on the company by these Acts 


had reference only to the fabric of the roads. It was not contended 
in this case that the company had not constructed their lines in 
strict conformity with the statutes, or that they had not kept them 
in good repair. The words in Section 37 of the Act of 1897, “shall 
maintain in good order and repair, &c., so as not to be a danger or 
annoyance to the ordinary traffic,” referred, according to his con- 
struction, to structural works, wires, tubes, and electrical apparatus, 
The work which the Corporation could compel the compauy to do 
should be constructive work, and nothing else. He thought it was 
to be regretted that the Corporation did not adopt the alternative 
provided by the section of the Act, and do whatever work was 
necessary, and then sue the company for the cost. Had they doue 
so the matter could be taken to a higher court, but under the course 
that had been taken, there could be no appeal from the decision of 
the Queen’s Bench. He was of opinion that the conviction should 
be set aside. 

The conviction was accordingly confirmed, and the tramway com- 
pany were ordered to pay costs. 


: BERRY, Harrison & Co. v. LocK woop. 


In the Queen’s Bench Division of Justice on Friday, before Mr. 
Justice Bruce and a common jury, the case of Berry, Harrison 
and Co. v. Lockwood came on for hearing. Mr. Frank Dodd and 
Mr. Oddy were counsel for plaintiffs, and Mr. Witt, Q.C., and 
Mr. Parsons for the defendants. 

Mr. Dopp. said the action was brought by Messrs. Berry, 
Harrison & Co., electrical engineers, of Lyric Chambers, Whitcombe 
Street, to recover £172, balance of an account for work done for 
the defendant at the Garrick Theatre in December last. It 
appeared that the defendant was sub-lessee of the Garrick Theatre, 
and in December of last year he was preparing to produce the 
pantomiine of “Puss in Boots.“ In one of the scenes a good deal 
of electric lighting—some 2,000 lamps—was required, and the 
plaintiffs carried it out and put in the necessary fittings. There 
was a good deal of work to be done, and the requirements of the 
County Council, the Charing Cross Electricity Supply Company, aud 
the insurance companies had all to be complied with. The work, 
which was carried out by Mr. Berry, was essential to the proper 
production of the scene, and it was done on the orders of the 


defendant and of Mr. Nash, his stage manager. If the work had 
not been done and the various requirements he had mentioned not 
complied with there would have been no pantomime. 

For the defence the point was raised that the charges were 
excessive, but he would prove that the expense for labour 
had been increased owing to the defendant frequently 
requiring the stage for rehearsals and interfering with the work. 
As to the material and fittings, the plaintiffs had not charged the 
full list prices. There was aucther defence set up by Mr. Lockwood, 
and that was that he was only managing director of the Theatrical 
Production Syndicate, Limited, of which the plaintiffs never heard 
until after the work was done, all their arrangements being made 
with Mr. Lockwood and Mr. Nash. While the work was being done 
the plaintiffs asked fora payment on account, and received a cheque 
from Mr. Lockwood for £40. The full account of £212 was after- 
wards rendered, and the balance due, after deducting £40, was now 
sued for. The plaintiffs said they knew nothing of the Theatrical 
Syndicate in the matter, and only received their instructions from 
Messrs. Lockwood and Nash. It appeared that the pautomime was 
not a success, and his clients had not been able to get the balance 
due—hence the present action. 

Mr. Ernest L. Berry, Associate of the Institution of Electrical 
Engineers, gave evidence in support of the claim and in support of 
counsel's opening statement. Evidence was also called for the 
defence on the lines indicated. It was argued that the pantomime 
was produced jointly by Mr. Brickwell, the lessee and the Theatrical 
Productions Syndicate, Limited, of which Mr. Lockwood was 
managing director, and that Mr. Brickwell as well as the Svndicate 
was liable for part of the claim. As to the £40 which had been 
paid on account, counsel for the defendant submitted that it was 
paid by him on behalf of the Theatrical Productions Syndicate. 

In the result the jury found for plaintiffs for the full amount 
claimed, and judgment was entered accordingly with costa. 


CORRESPONDENCE. 


Towns’ Refuse Problem. 


In reply to the letter in your issue of June 29th by “ The 
Writer of the Article,” we beg to say that the fact that we 
have not taken exception to any statements which may have 
been made does not imply that we agree with them. While 
there is a tendency in some quarters to exaggerate the 
calorific power of town refuse, there is in other quarters an 
equally strong tendency to deny to it the value which it 
really possesses, At the present time so much sound 
experience has been collected in regard to the use of refuse 
burnt in destructors for steam-raising purposes, that reliable 
figures can be readily obtained by persons seriously interested 
in the subject. 


The Horsfall Destruetor Company, Limited. 
F. C. Watson, General Manager.’ 


I am much surprised to find that the writer of the article 
still stubbornly adheres to his original statement, and this in 
the face of the letter from a responsible public official, Mr. 
Stanley Clegg, the borough electrical engineer of Darwen. 

Your contributor still desperately clings to his original 
erroneous idea, and would justify his tenacity by the splitting 
of hairs. Surely, if the power available from a destructor 
is only used for a portion of each 24 hours, instead of the 
whole time, it is no argument against the employment of 
refuse as fuel ? The fact that steam is blowing off for so 
long a time merely shows that useful work might be done 
with the destructor during such time as the elcctric light is 
not wanted, and also, concurrently with the lighting to 
some extent, as it has been conclusively proved that the 
Darwen plant can deal with nearly 50 per cent. more refuse 
than is at present available. 

In every manufacturing centre of the kingdom may be 
found works where a proportion of steam is blown aw ay, 
which is, to some extent, rendered necessary by existing cir- 
cumstances, and it would be quite as logical for the writer of 
the article to submit that such people should not use coal, 
and that they cannot employ it economically, simply because 
the nature of their work demands the steam pressure being 
kept at, or very near, blowing off point. 

I understand that in the course of another two months 
the power for the electric traction load at Darwen will be 
taken from the destructor also, but even then there will be 
some few hours when the power cannot be used, and there- 
fore, according to your contributor, even when the town of 


- Darwen gets the power for both electric light and traction 
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from its refuse, still the destructor will necessarily fail 
to justify its existence. 

That I had under-estimated the calorific value of Darwen 
refuse only serves to show that I was moderate in my claim, 
but I do not claim that pessimistic moderation enjoyed by 
the writer of the article. Experience has shown me that 
there is such a thing as “average refuse,” and also that 
refuse is of great value for useful steam raising. 

Any amount of juggling with figures and splitting of 


hairs will not disprove the fact that good, useful, and 


economical work is being done at Darwen and also at the 
other places I mentioned. 

There are one or two queries addressed to Mr. Clegg, 
which, no doubt, that gentleman will reply to. I will only 
say that I quite agree with Mr. Clegg's statement that it is 
possible to secure the best results in steam raising con- 
currently with thorough cremation of the refuse. In fact, 
if the plant is properly designed, and the boiler is not used 


like a kettle, not only is good evaporation compatible with. 


thorough cremation, but, what is more, it is inevitable. 

Your contributor, in closing his letter, says it is worthy of 
note that no first-class destructor maker has taken exception 
to his views. Does it not occur to him that some at least 
prefer to treat his statements with contempt, while, on the 
other hand, there are others unfortunately whose destructor 
can fairly be placed in the category covered by the words 
complained of ? | 

I am inclined to think that at his end of the scale the 
pessimist is fully as mischievous in the prevention of the 
economic disposal of refuse as is the man who, going to the 
other extreme, makes ridiculously extravagant claims. 

What I have said has been amply proved by the. letter 
from Mr. Stanley Clegg, who surely knows something about 
the matter when he is responsible for the lighting of his 
town every day from the destructor alone. Yet your con- 
tributor says his statement has not been controverted. Very 
well, let it be so; if Mr. Clegg’s letter has failed to make 
any impression, I may well be forgiven if I give it up as a 
hopeless task. 

Ineineratus. 

Westminster, S. W., July 2nd, 1900. 


[A letter from Mr. Stanley Clegg appears in our “ Notes 
columns this week, being received too late for insertion in 
this column. —Eps. ELEC. REv.! 


An Eleetrie Bell Problem. 
I desire to put up two electric bells at a distance from end 


to end of 1,500 yards, and to use railway metals as a return. 


What sort of bells would be required? also size of wire, 
batteries, switches, resistances of bells ? How many batteries 
at each end, and what sort of relays if any required ? 


: Subscriber, 
Rawtenstall, July 2nd. 


[ Perhaps one of our readers will oblige our correspondent. 
—Eps. Exec. Rev.] 


Maintenance of Electric Motors. ~ 

In your issue of yesterday, in an article headed “ The 
Maintenance of Electric Motors,” you request engineers who 
have some experience on the matter to make their knowledge 
public. I think I may claim to have some acquaintance 
with the matter, as I was for over two years city and branch 
manager to the Electric Light Insurance and Maintenance 
Company, and have maintained more motors than I should 
care to count. I hold no brief for any kind of motor, but 
my experience has been that cheap motors, properly treated, 
run as well and are as easily maintained as more expensive 
ones. But they must be properly treated from the very start, 
otherwise the superiority of the good make is soon apparent. 
I know a very cheap motor, driving a varying load from 
nothing to full load, changing suddenly. It is looked after 
by a skilled man, has run four years, and never cost a penny 
except for new brushes, and never had a file on the commu- 
tator. Another I know, by a good maker, has run about five 
years under about as bad treatment as it could possibly get. 
A cheap motor would not stand the patching that has had. 

If a motor be anything like passable when new, that is to 
say, if the spindle be straight and the commutator round, and if 
a possible sparkless position exist for the brushes, that 


motor!will run as well as the“ best you get for money if it 
is properly ‘treated, by which I mean kept clean and 
lubricated, brushes trimmed and carefully adjusted, never 
started or stopped, or the load altered except by a skilled 


man, and never overloaded. On the other hand, a really 


good motor will stand ill-treatment (which is the usual 


treatment) dirt, neglected brushes and commutator, sudden 


switching on, &c., and still run. : 
To sum up then, if you have a really skilful and pains- 


taking engineer, use cheap motors, they will serve you as. 


well as more expensive ones; but if not, use the best you 
can get, and even they will be costly. It is the man, not 
the motor that makes repairs necessary. 

I hope there may be something in this letter that is new 
and may be useful to your readers. 


G. Carew Knight, A. I. E. E. 
“July 3rd, 1900. 


Electrical Cabs. 


I read with interest Mr, Oppermann’s letter in your 
current issue. 

Certainly the first attempt in this country, and I believe 
in the world, to operate a public service of electrically pro- 
pelled vehicles has ended very ingloriously, and I trust 
London will not long remain with such a record. 

Since the Electric Cab Company was started, although 
only a short time ago, a large amount of work has been 
done in connection with electric vehicles, and much experi- 
ence gained. Another attempt would have things nearly as 
much in its favour as they were against the late pioneer 
company. 

The fact that the cab company has only one charging 
station must have accounted for much useless running and 
waste of current and time. An electric cab service for 
London should have at least three charging stations, taking 
current from supply companies if possible ; a cab could then 
go to the nearest depôt. Arrangement might even be made 


for the cabs to get a short charge whilst waiting on the cab 


stands, just as the Pescetto trams in Italy charge at the end 
of each run for a few minutes ; it would save running to and 
from the depôt, for which no money is taken. 

I think the exposed gearing on the cabs accounted for 
considerable waste of power. Special attention ought to be 
paid to gearing, for every fraction of an ampere saved in 
running is important. 

The“ Napier ” car (petrol) is a striking instance of this 
point. The better running of this car in the 1,000 miles tour 
than many equally and even greater-powered cars is attri- 
buted solely to its more efficient gearing and general details. 
When the cab company started they had no actual results to 
guide them inthe choice of accumulators; since, information 
has been obtained for various types of cells. Parallel 
grouping of cells ought to be avoided entirely, and the 
batteries should be put on discharge at the depot and the 
cells tested individually at least once a week, for one bad 
cell may mean 4°5 volts less than the proper running 
pressure, and it is surprising what a difference 4°5 volts 
makes to the speed. 

As an illustration of the advances made since the Cab 
Company commenced, the record distance run on one 
charge now stands at 163 miles, at an average speed of over 
10 miles an hour, and the vehicle which accomplished this 
only weighed some 5 to 7 cwts. more than the London cabs, 
and ran at least four times the distance. 

I trust it will not be long before another attempt is made 
with electric cabs in London, and if made on proper lines it 
is, I believe, sure to be successful. 

W. S. Naylor. 

Newport, Mon., June 30th, 1900. 


Central London Railway. 


Vour interesting account of the Central London Railway 
is rendered still more valuable by the numerous curves 
which accompany it, but there is one point that is not quite 
clear. 

Referring to the generator magnetisation curve, lettered 
„Full load ” in the right hand bottom corner of p. 970, the 
conditions under which this curve was obtained are not 
evident, ; 


16 THE ELECTRICAL REVIEW. 


[VoL 47. No. 1,180, Jury 6, 1900. 


It appears probable that the armature current was kept 
constant throughout this curve, and if this is the correct 
meaning, the value of this current and of the power factor of 
the load should be stated in order to make the curve complete. 

If you will kindly clear up this doubtful point I shall 
be much obliged. | 

H. C. L. 


[Our correspondent is quite right ; the armature current 
was kept constant at 98 amperes.—Eps. EEC. REv. | 


JOINT TRANSMISSION OF DIRECT AND 
ALTERNATING CURRENTS. 


THE remarkable paper by Mr. Bedell, which will be found 
elsewhere in this issue, reveals a novel and striking dis- 
covery, which no doubt will have many useful applications. 
We do not wish to be unduly optimistic, nor would it be 
wise at this stage of its development to heap rash encomiums 
upon the invention ; but it would seem that we have in this 
the basis of an all-round system of supply to meet the wants 
of all classes of consumers, capable, with suitable arrange- 
ments, of being transformed up or down, of driving direct 
current motors, of magnetising the fields and energising the 
armatures of synchronous motors (as suggested by the author), 
and even of charging accumulators. 

We cannot as yet follow the author in his statement that 
no engineering difficulties arise, although the ingenuity of 
his theory justifies us in hoping that lie may be able to prove 
our doubts to be groundless. 

It is evident that the resultant current will be 
asymmetrical about the axis, and may even, under certain 
conditions, be unidirectional; the maximum induction 
density in the cores of transformers, &c., will, therefore, be 
increased during one half period and diminished during the 
other. What effect will this have upon the hysteresis and 
eddy losses ? | 

Again, in driving direct current motors, although the 
self-induction of the armatures and fields will choke down 
the alternating current, will there not be serious eddy cur- 
rent and hysteresis losses in the iron poles and cores due to 
the undulations which must occur in the current value? 

Will it be possible, by merely inserting a choking coil in 
the circuit, to charge accumulators from the mains ? 

We might multiply such queries indefinitely were it 
profitable to do so ; but in the meantime we prefer to await 
the further development of Mr. Bedell’s new system. 

One thing we would point out—that the resultant pressure 
is raised by 40 per cent.; if this were done on either a direct 
or alternating system of the ordinary type, precisely the same 
saving would be effected as in Mr. Bedell’s system. In fact, 
this saving appears to be essentially due to the increased 
pressure, and cannot, in our opinion, be claimed as an 
inherent property of the system. 

We shall await Mr. Bedell's further disclosures with the 
greatest interest. 


BUSINESS NOTES. 


Annual Outings.—The Westminster Engineering Com- 
pany went for their annual outing to Taplow last Saturday week. 
The party sat down to dinner at the Dumb Bell Hotel. In the 
absence of the principals (Mr. Girdlestone and Mr. Way), through 
pressure of business, the chair was occupied by Mr. A. E. Penn. 
The day's proceedings terminated with a concert and dancing. 

The employés of the London Electrical Fittings Company, 
Limited, held their annual outing on Saturday last, and a very 
pleasant day was spent at Brighton. 

The employés of Mr. Wm. Rickard, of Derby, went for au excur- 
sion to Matlock Bath on Saturday last. 


Institution of Junior Engineers.—Last Friday a 
deputation of members visited the works of Messrs. Caird & Rayner 
at Limehouse, where they manufacture evaporators, condensers, feed 
heaters aud pumps. The works, though considerably enlarged, are 
turning out to their utmost capacity, day and night. Electric 
lighting and driving are employed throughout. A gas engiue- 
driven dynamo furnishes energy to a number of electric motors 
made by Mr. J. S. Sneath. Ou Saturday, 14th, a visit will be paid 
to Lord Rothschild’s estate at Tring, when the electrical machinery 
and various attractions will be inspected. 


Electrical Wares Exported. 


WEEK ENDING JULY 4TH, 1899. WEEK ENDING JULY 3RD, 1900. 


Amsterdam a .. Value £240 Adelaide Value £80 
Bangkok. Teleg. mat... a 58 Alexandria .. Kea fa oo 62 
Bombay : si ibe Ss 18 Amsterdan ie ne . 185 
Boulogne 85 er je 29 Botnbay S w gi . 111 
Buenos Ayres a . . 2,161 Brussels ie us ne ee 88 
a oe Teleg. mat. 250 Calcutta . es ae ee 76 
Calcutta 25 s . 238 Cape Town si 928 .. 484 
Cape Town ee = .. 172 Christiania. Teleg. mat. ea 46 
Christiania .. N 25 es 87 Colombo ae we 871 
Colombo i Ja ss 70 Copenhagen. Teleg. cable $71 
Copenhagen sš 5 Ti 9 Durban és 2 be 450 
Delagoa Bay z ga i 8 Kast London 23 
Demerara. Teleg. mat. . 141 G braltar T 85 183 
Durban ʻi ee ts . 8342 Hong Kong * Js s77 
j Teleg. mat. a a 52 Launceston.. ; 860 
Fremantle ae <x 98 Madras sce 685 
Gothenburg. i ar . . 270 Malaga a 175 ee 85 
Grenade 53 fa ty 25 Melbourn e. Teleg. cable $42 
Hamburg es ics .. 260-[ New York. Teleg. cable 12,700 
Hong Kong. a 188 .. 836 Ostend aa ice ie f 5 
Monte Video. Teleg. mat. 55 Rosterdam .. s N 50 
Montreal .. os oh ae 2f St. Petersburg 55 ae . 880 
Ostend 928 . Ne ‘a 39 15 Teleg. wire . 1,205 
Port Elizabeth .. ae 828 55 Shanghai : ae è 68 
Port Said 720 oe 5 Sar Singapore = ae ia 96 
Rio Janeiro.. mn 95 . 158 Stockholm in is T 33 
Santos ss iy A es M4 ii Teleg. cable . 279 
Shanghai. 21 tons old teleg. Sydney 8 ae So oo H46 
wire (value not declared) — Tientsin i re a do 
Sydney we oe oe ee Townsville .. a ss 105 

Yokohama .. ae 9285 . 118 
Total es £6,198 Total 8 £20,088 


Foreign Goods Transhipped. 


Alexandria. Elec. goods Value £85 | 
Calcutta, Elec. mat. wa 79 


Total . £164 


Bankruptcy Proceedings.— Under the failure of John 
Evelyn Liardet, 16, Hyde Park Gate, W., and the Old Mill Works, 
Cowley, Mr. Registrar Brougham, sitting at the London Baukruptcy 
Court on June 29th, gave judgment upon the debtor's application 
for the Court’s approval of a scheme of arrangement. It will be 
remembered that the debtor has for some years been interested in 
water motors, electrical accumulators, hydraulic apparatus for irriga- 
tion and a rudder movement recorder. He valued his interest 
therein at £19,000, subject to realisation, aud proofs to the amount 
of £11,808 had been admitted against the estate. His Honour said 
he was asked to contirm a scheme to pay to all the unsecured 
creditors a composition of 20s. in the & by means of cumulative 
preference shares inthe Motors and Mechanical Appliances, Limited, 
or at the option of each creditor a cash composition of 7s. 6d. in the 
£ within one month of approval. Just over a year ago there was 
another scheme before the Court providing for,a cash composition of 
78. 6d. in the £ to be paid to all the creditors. That fell through 
owing to the debtors not finding the money, and the Court was 
then told that a company was to be formed to buy the debtor's 
inventions for a sum sufficient to pay the composition. That was 
not done, and now the Court was asked to approve an arrangement 
whereunder the creditors would receive shares in a company to be 
formed to acquire and work the debtor's inventions. This was a 
case in which the Court could not approve the scheme unless it was 
shown to provide reasonable security for the payment of 7s. 6d. in 
the £ to the creditors. He was told that the whole of the creditors, 
with one exception, had declared in favour of receiving payment by 
means of shares, but he could not hold that shares in a compauy not 
yet formed did provide the security required by the Act. He 
regretted to have to give a decision coutrary to the evident desire 
of the creditors, but he had no option in the matter, and must refuse 
to contirm the scheme. Application refused accordingly. 

Application for discharge will be made on July 18th at Bankruptcy 
Buildings by F. G. W. J. Adams (Downie & Adams, electrical 
engineers). 

Liquidations.—The Premier Electric Lamp Syndicate is 
Winding up voluntarily with a view to reconstruction as the Premier 


Electric Lamp Company, Limited. Mr. D. L. Chalmers is liqui- 
dator. 


Catalogues and Lists. — The Edison and Swan United 
Electric Light Company have issued a leaflet (No. 137) describing 
their“ Paragon“ fan motors. Prices and cuts are given. 


Messrs. J. Smart & Co., of North End, Erith, send us lists of their 


improved simplicity milling and wheel cutting attachment for lathes. 


The Copper Market.—According to the last issne of 
Messrs. H. R. Merton & Co’s. circular, stocks of copper have increased by 
59 tons during June, and prices have fallen 30s. per ton. The total sup- 
plies reached 26,870 tons, to which total North America contributed 
17,886 tons, or over two-thirds.” The shipments from Australia and 
from “other countries” were slightly below the average, while 
those from Spain and Portugal and from Chili were much below 
the average for the 12 months. The increased shipments from 
North America, however, compensated for the deficiency in the 
supplies from other countries, and the total of 26,870 tous is only 
285 tons below the record figures of April, 1900. The total 
deliveries were 25,836 tons, and in addition 975 tons “standard ” 
were shipped to New York. In consequence stocks have only 
risen from 29,204 tons to 29,263 tons during the month, and are 
now slightly above the total at which they stood on June 30th, 
1899. The price of G.M.B’s., which on May 31st was £73 5s. 
had fallen to £72 7s. 6d. by June 15th, and on June 30th had further 
declined to £71 15s. Three new copper mining companies have 
been floated since our last monthly report. The first of these is the 
Le Roi No. 2, Limited, formed to purchase and work mining 
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contains copper, silver and gold to the value of $16 per ton, while 
mining aud smelting costs are estimated at $8 per ton. A 
25 per cent. return on the capital of £600,000 is expected. 
The purchase price is fixed at £550,000. The second 
company is the Velvet (Rossland) Mine, Limited, capital, 
£200,000, and has been formed to purchase and work mining 
properties covering 45 acres in the same district of British Columbia. 
The ore contains copper and gold to the value of $40 per ton; while 
mining aud melting costs are estimated at 810 per ton. An output 
of 30,000 tons ore per annum is expected. The purchase price is 
£160,000. The third | 


£500,000. The properties are situated in the Le Roi mini 
district of British Columbia, and cover 78 acres. Ore 8 
from 3 to 12 per cent. copper has been found in quantity, with gold 
and silver contents varying between $4 and $65 per ton. The cost 
of smelting is not expected to exceed $8 per ton. The purchase 
price has been fixed at £450,000. 


pry Cells.—We have received from the Atlas Carbon 
an ttery Company a pamphlet describing a new type of dry cell, 
the “ Dania,” which they are placing on the market. It is claimed 
that these cells are an entirely new departure, having very low 
internal resistance and large output. 


Holly Gravity Return System. —This interesting 
device was seen in operation at the Hudderstield Electricity Works 
on the occasion of the Municipal Electrical Association’s meeting 
there; it is intended for withdrawing water condensed in 
steam pipes and returning it automatically aud continuously to the 
boilers. As shown in the figure, the drip receiver, F, is a vessel for 
collecting water of condensation from all parts of the steam pipes, 
and should be placed before the lowest point to be drained. From 
this receiver it flows into the main receiver, A, through a specially 
designed suction tee, K. The forcing end of the suction tee is con- 
nected to one or more adjacent steam separators, I, and the condensa- 
tion from this is also delivered into the main receiver, under boiler 
pressure, The whole is then swept up the riser pipe, o, in sections 
or tinely-divided particles (due to the special discharge head on one 
end of main receiver), into the separator, B, where it falls into the 
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properties covering 72 acres in Rossland, British Columbia. The ore 


. company, the prospectus of which has just 
appeared, is the Rossland and Great Western Mines, capital 
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meeting passed the following resolutions:—“ That thel'debtor be 
requested to execute a deed of assignment of his estate and effects 
to Mr. Isaac Senior, 30, Kast Parade, Leeds, as trustee forithe benefit 
of the creditors generally, such assignment to contain’ the usual 
release by creditors to the debtor.” “That the following gentlemen 
be appointed a committee of inspection: Mr. W. M. Still (W. M. 
Still & Co., London), Mr. Wm. Russell (Fletcher, Russell & Co., 
Limited), and Mr. C. H. James, Leeds, two of whom shall form a 
quorum.” Ina circular letter to the creditors, Messrs. E. & W. H. 
Foster, the solicitors, say that in the interests of all concerned it is 
desirable that a forced realisation of the .assets should be avoided, 
and having regard to the possible value of the debtor's patents, it is 
hoped that arrangements may be made for disposing of the business 
as a going concern. No definite value can at present be attached to 
the patents, the figure of £40 in the statement of affairs merely 
representing the outlay in fees, &. In compliance with the foregoing 
Aai a deed of assignment is beiug prepared aud will be duly 
ecuted. 


Prices Advance. — The Electrical Power Storage 


Company announces an increase in all catalogue prices of 5 per cent. 


|] ö 
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HOLLY Gravity RETURN SYSTEM. 


return pipe, D, which is capable of feeding any number of boilers. 
The water, in its upward flight, is carried with the steam that is 
required to maintain the circulation, and occupies some vertical 
position above the water line of the boilers, in the return pipe, D, 
where the included column, plus the pressure in the separator, will 
overcome the boiler pressure, thus producing a continuous feed to 
the boilers at practically boiler temperature. The object of the 
mall pipe, q, aud reducing valve, R v, is to place the engineer-in- 
charge in absolute control of the circulation between the receiver 
and separator. It permits an atmospheric escape of steam just 
suficient to ensure this result, and it may be adjusted for varying 
quantities ; this escape is so very small as to be infinitesimal, and in 
nearly all cases it is utilised in the heater, condenser, or otherwise. 
Should there be no convenient method of utilising the steam passing 
through valve R v, the pipe is connected to the feed pump discharge, 
M, a a small quantity of water forced through this small pipe into 
the upper end of the separator, condensing just sufficient to accom- 
plish N result. In this way there is no loss of steam what- 
ever, and the circulation is under perfect control by either method. 
It will be seen that the action is quite automatic, and there are 
uo moving parts whatever; while the system works equally well 

condensation occurs above or below the level of the boilers. 
The apparatus, which is widely used in America, has been installed 
at the Huddersfield Works, and is very favourably reported on by 
Mr. Mountain. Messrs. W. Whiteley & Sons, Limited, Huddersfield, 
are the sole makers for this country. 


Meeting of Creditors.— Henry Vincent James (trading 
a James and Mills), electrical engineer, Pendleton, Manchester. 
A meeting of the creditors was held at Manchester on 2ist ult. 


o The statement of affairs prepared by Mr. Isaac Senior, chartered 


countant, Leeds, showed unsecured trade liabilities amounting to 
~ 41919 4s. 6d., and unsecured cash creditors for £1,431 10s. 5d., a 
» total of £2,450 14s. 11d. The assets consist of stock-in-trade (at 
dest and fixtures, fittings, &., estimated to realise £872 5s. 3d.; 


book debts—good, £390 2s. 7d., doubtful, £130 8s. 9d., which 


are expected to produce £440 28. 7d.; patents, at cost, 
0, making a total of £1,352 7s. 10d. There is a difference of 
~ #1098 78. id. After an explanation of the causes of failure, the 


= 


cartridges. 


This is due to the continued advance in the prices of raw materials, 
especially lead, during the last few months. 


Private Bills.— In the House of Lords on 2nd inst. the 
following Bill was read a third time :—City of London Electric 
Lighting. In the Commons the Great Grimsby Street Tramways 
Bill and the Liverpool Overhead Railway Bill were read a second 
time. 


Rankine Feed Water Filters.— We have before us a 
catalogue of the Rankine Patent Feed Water Filter Company, 
Limited, of Liverpool, illustrating and describing several designs of 
feed water filters for warships, mercantile marine, aud general land 
purposes, for treating with oil, muc, and other impurities, but what 
directly interests our readers is one designed specially for electrical 


plants. This is a system of double filtration through specially woven 


linen terry cloth. The structural design of this filter is compact 
aud it occupies very little floor or wall space, and can be readily 
adapted to any feed pipe arrangement, the body being cylindrical 
aud the inlet, outlet, and bye-pass valves lying lateral and in line 
with the piping. The filtering arrangement consists of an outer 
filtering cartridge and a series of telescoped inner cartridges, 
covered with filtering material, which can be increased or reduced 
in stratum to meet the density of the impurities. The heavier 
impurities are taken up by the outer cartridge, and the 
lighter and thinner impurities are arrested by the inner telescoped 
This firm claims for the filter, not only great filtering 
area, but even surface and an equal distribution of pressure over the 
filtering arrangement, and no increase of resistance on the feed 
pumps, owing to the fact that the second filtering surface is as large 
or larger than the first. Users of steam generators, subject to high, 
and still increasing pressure, must not overlook the necessity of 
purifying the feed water before allowing it to pass into the boilers, 
or disaster may ensue. Engineers understand what the results may 
be by allowing oil or other impurities to reach the heating surfaces, 
or vital parts of the boiler, and every increase in pressure increases 
the danger. Purity of water is essential to the life of a boiler, 
hence the necessity for feed water filters. 
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Wheeler Condensers.— The Wheeler Condenser und 
Engineering Company have secured the contract for the complete 
condensing plant required for the Portuguese Tramway Company, 
at their Lisbon power station. This plant has to be supplied in 
duplicate. They have also the cooling tower and condensing plant 
required for the Bromley electric light station. Among many orders 
received by this company recently have been the duplicate orders 
for condensing sets for the Belfast and St. Helens Corporation 
electric light station and the Reading Electric Supply Company, 
also the ‘condensing plant required for the Bedford, Blackpool, 
ee aud West Bromwich Corporation electric supply 
stations. 


ELECTRIC LIGHT AND POWER NOTES. 


Abertillery.— K comprehensive scheme for the utilisa- 
tion of refuse for the production of electricity has been submitted 
for the consideration of the Council. 


Ambleside.—The District Council has resolved that its 
electric lighting order be leased to the Windermere Electricity Com- 
pany for a term of 15 years, terminable any subsequent five vears, 
the-company to bear the whole cost of obtaining the provisional 


order, and tle light to be supplied on the same terms as to their 
other customers, 


Beaumaris.— Thie Town Council has received notice from 
the North British Electrical Supply Company of their iutention to 
apply to the Board of Trade for a provisional order for the supply 
of electricity within the area of the Council. 


Birmingham.—a_ slight interruption of the supply of 
electricity to part of the city occurred on Sunday evening last, 
due a short circuit on the mains. The trouble was quickly 
rectified. o 


Birstall.—The North British Electric Supply Company 
has intimated its inteution of applying to the Board of Trade for 
powers to supply electrical energy within the district. 


Blackpool.—The Corporation has been fined 108. and 


11 “or 14 days” for black smoke nuisance at the electricity 
works. 


Brecon.— The Corporation has been granted by the 


Board of Trade a provisional order for the electric lighting of the 
borough. 


Bridgend.—The Board of Trade has approved of the 
transfer of the Council's provisional order for electric lighting to 
the English Industrials, Limited. 


Buxton.— Mr. Leeming, of Blackburn, has been 


appointed assistant electrical engineer to the District Council, at a 
salary of £120 per annum. 


(lewer.— The Windsor Rural District Council have 
given their consent to the Windsor Electrical Installation Com— 


pany, Limited, extending their area of lighting into the parish of 
‘lewer. 


Croydon.—The Town Council has decided to obtain the 
sanction of the Local Government Board to a loan of £3,360 for 
extensions of the are lighting. The accounts of the electricity works 
show a profit of £900 for the past year, duriug which extensions 
costing £25,000 were carried out. The average price obtained from 
401 consumers on the maximum demand system was 4°36d. per 
unit, while the average for all consumers (595) was 467d. In the 
preceding year the return was 562d. 


Devonport.— An inquiry was held last week by Col. C. H. 
Duard, R. E., into the subject of an application by the Devonport 
Corporation for sanction to borrow £69,727 for electric lighting 
purposes. A provisional contract had been entered into for the 


purchase of the freehold of the site for the generating station. 


Mr. C. Furness, electrical engineer, explained the plans, pointing 
out that the premises at the waterside frontage would be made 
capable of storing about 1,200 tons of coal. It was proposed to 
have three engines. One of 300 H.P. would be used for the lighting, 
aud one of 600 H.P. for traction work. Another engine of 600 H.P. 
would be held in reserve. They would start the working of the 
plant with an assured demand for 700, O00 units per annum. The 
system would be low pressure continuous current. 


Driffield. —The Northern Counties Electric Supply Com- 
pany having given the Council notice that it is the company’s 
lutention to apply to the Board of Trade for a provisional order for 
the lighting of Driffield by electricity, the Council has passed a 
resolution to the effect that it will not consent to the graut of 
the order. 


bunmanway.— Thie District Council has decided to apply 
for a provisional order for electric lighting. 


Gloucester.—Tenders have lately been invited for the 
supply of 500 tons of rough forest slack, delivered in carts at the 
ee electricity works during July, August, aud September, 
as” L | 


Grautown.—The Police Commissioners have received 
reports on the introduction of electric lighting from Mesars. Lyon 
and Crosby, Glasgow, and Mr. D. Halpin, London, and an offer from 
Messrs. Crompton & Co., Limited. Further inquiries are being 
made into the matter. 


Gwyrfai (Carnarvonshire),—At a meeting of the Dis- 
trict Council on June 30th, a letter was read from Mr. Peterson, 
a London solicitor, notify ing his-intention of applying for a pro- 
visional order to set up electricity works in the district, and to con- 
struct an electric tramway to the watering place of Dinas Dinlle. 
Mr. Peterson was asked to go into the matter more fully before a 
committee. 


Hornsev.— The District Council on Monday resolved 
that the offers of companies be declined, that subject to modification 
of details, the scheme of Mr. Hammond, involving an expenditure 
of £73,350, be adopted for the whole district, aud that application 
be made to the Local Government Board for permission to borrow 
the money. The cost of mains is put at £31,003 ; gencratiug station, 
£28,110; public lighting, £4,700; meters, house connections, &e., 
44,575; and general charges, 45, 112. Land is not included. The 
total capacity provided for is 31, 600 -C. p. lamps and 600 Kw. Mr. 
Hammond suggests a charge of 7d. per unit for 100 hours per 
quarter, with 2d. for the remainder, which he estimates would 
average 5d. per unit. 


King’s Lynn.—The price of gas having been raised, the 
Guardians have decided that the committee, which some months ago 
took into consideration the question of lighting the Workhouse by 
electricity, should be re-appointed, and asked to again give the 
subject their attention. 


Lancaster.— Although the consumption of electricity has 
increased during the year by 224 per cent., the Electricity Com- 
mittee of the Corporation shows a net profit of only £421 as com- 
pared with £1,191 last year. 4250 has been carried to the reserve 
fund while £459 goes towards the redemption of the new loan of 
£10,000. The price of energy was reduced during the year from 
5d. to 44d. for lighting purposes, .and from 4d. to 3d. for motive 
power, this accounting for the smaller profit. The capital expended 
is now £32,795, and powers have been obtained to spend £35,000, 
leaving £2,205 to expend. The year's total expenditure was £2,318, 
against £1,683, or 197d. per unit against 1°92d. per unit; aud the 
gross income was 44, 504, against 44,007. The Gas Committee of 
the Corporation has decided to increase the price of gas per 1,000 
fect from 26. 6d. to 2s. 9d. The clectrical engineer at Lancaster 
(Mr. W. A. Fraser) is at present serving as a sergeant in the 
Middlesex Yeomanry in South Africa, the Corporation having 
allowed him leave of absence during the war, at a reduced salary. 


Leamington.—The Town Council proposes to offer to 
purchase the undertaking of the Midland Electric Light Company 
for the sum of £17,000. 


London.— BaTTrErsEa.—As a result of an interview with 
the solicitor to the Post Office, the Vestry has decided to sanction 
the laying of telegraph tubes in various parts of the parish on the 
following conditions :—(1) The Postmaster-General shall make good 
any damage which may be done in the execution or maintenance of 
the work ; (2) the Postmaster-General shall give notice in writing to 
the Vestry, in case at any time any of the said telegraphs shall be 
used or required to be used to connect exchanges of the National 
Telephone Company, or exchanges of the National Telephone Com- 
pany and post offices; (3) on receipt of such notice as last aforesaid, 
the Vestry shall be at liberty, by notice in writing, to withdraw the 
consent hereby given so far as relates to any telegraphs to be used 
as aforesaid, and the Postmaster-General, if he objects to such wìth- 
drawal, shall take immediate steps to obtain a determination of the 
difference thus arising in manner prescribed by the Telegraph 
Act, 1878. 

Lonpon County Councin.—The Council, at the meeting last 
weck, decided to approve plans for the extension of one of the 
boiler houses at the Deptford station, and the erection of a traus- 
former room. It was resolved to postpone until next week a recom- 
mendation of the Asylums Committee in favour of an expenditure 
of £39,000 being sanctioned for the provision of a central station 
for the supply of water and electricity to the asylums to be built on 
the Horton estate. The scheme, prepared by Sir Alexander Binnie, 
the engineer to the Council, provides for the erection of engine and 
boiler house, &c., well house (with a 40, 000-gallon water storage 
tank), water-softening plant, &c. The proposal is at present limited 
to centralising the water and electric current supplies for the Horton 
Asylum and the suggested epileptic colony, but the buildings have 
been so designed that they can be extended from time to time. The 
electric lighting plant for the two institutions named is for an instal- 
lation of 3,800 lamps, equalling 8,187 lamps of 8-C. . It will also 
provide the power for 16 motors, varying in size from 22 B. H. p. to 
1 R. . P., for pumping, driving laundry machinery, bread-making - 
machinery, ventilating fans and workshop tools, &. The system 
proposed is the three-wire system, with a voltage of 400 between 
the outer conductors of the mains, the voltage in all rooms occupied 
by patients and staff being limited to 200; this system will prevent 
a failure of light should one of the couductors break down. It is 
intended that the electric lighting plant shall be in readiness for 
working within seven months from the date of the order. 


Malton.— The District Council has concluded an agree- 
ment with the Northern Electric Supply Association for the electric 
lighting of the town. 
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Melrose.—At a special meeting of Melrose Burgh Com- 
missioners last week, it was resolved to approve of and support 
Messrs. Crompton & Co.’s application for a provisional order to 
supply electricity to the burgh. | | 


Mauchester.— The accounts of the Electricity Committee 
of the Corporation for the year ended March 31st last show that 
the total quantity of electricity accounted fer amounted to 6,468,405 
units, an increase of 24 per cent. over thé previous year. The con- 
sumers numbered 3,240, an increase of 670. Additional mains 
were laid to the extent of 47 miles 530 yards, making the total 
length laid 110 miles 45 yards. Revenue derived from sales of 
energy, &c., amounted to £86,298 (which works out at 3°20d. per 
unit), and the working expenditure to £49,906, showing a gross 
protit of £36,392. From this sum is deducted an amount of £27,200 
on account of interest and sinking fund, and a net profit is shown 
of £9,193. This surplus, together with the balance of £2,000 brought 
from last year's account aud £573 interest on reserve fund invest- 
ment, making a total of £11,765, has been appropriated in the 
following manner, viz. :—Paid to city fund in aid of rates, £10,000 ; 
placed to reserve fund, £1,765. At March 31st the total capital 
expenditure was £641,822; mortgage debt, £556,278; amount of 
mortgages redeemed to date by action of sinking fund, £49,233; 
balance at credit of renewals suspense account, £335; ditto reserve 
fund, £13,361. The accident which happened to the machinery at 
Dickinson Street station in September last did considerable damage. 
The amount withdrawn from the reserve fund on account of the 
breakdown was £7,070. The work in connection with the buildings 
at Bloom Street station is proceeding with all despatch, and the 
several contractors have the plant in a forward state. Considerable 
pro has been made with the laying of electric mains in the 
districts of Withington, Moss Side, and Levenshulme; the supply 
has been available in portions of Moss Side since December last and 
in Withington since February last. On September 30th last the 
price of electric energy to long-hour consumers was reduced from 
14d. to 14d. per unit, and a similar reduction was made in the price 
of energy supplicd for motor purposes. ; 

Alderman Higginbottom (chairman) and six other councillors have 
been appointed by the Electricity Committee of the City Council 
to visit and inspect the exhibits of electrical plant and machinery 
at the Paris Exhibition. Bon voyage, Messicurs ! 


Nonmouth.—Owing to the success of electric lighting 
in the town the generating station is being considerably extended, 
and tenders for the work have been accepted by the Town Council. 
At the last meeting a gratifying report was received from Mr. A. N. 
Blake, the: electrical engineer, showing that a satisfactory initial 
year had been experienced. 


Newport.—The Borough Council has applied to the 
Board of Trade for power to supply electricity at 200 volts. 


Padstow.—The District Council is inquiring into the 
matter of electric lighting for the district. 


Rochester.— The Rochester, Chatham and District. 
Electric Lighting Company are taking ad vantage of an increased charge 
in the price of gas, and are specially advertising a reduction in their 
charges. The company have just added to their works at Chatham 
a 1, 000-H. P. Parsons turbo-alternator, and there are in course of 
erection two Lancashire boilers to meet the increase of demand for 
electric light. 


Southport.— The Southport Corporation has spent more 
than £100,000 so far on its electricity works, and stands committed 
to nearly £40,000 more. Most of this is in regard to the alternat- 
ing current system, but the latest additions to the plant are for the 
production of continuous current. 
held an inquiry last week into an application to borrow £9,000 for 
the provision and laying down of suitable cables. The new tram- 
way system, now nearly completed, is to be worked on the con- 
tinuous current system, and the Corporation expects to supply 
current to the Southport Tramways Company, the Pier Company’s 
tramway; the Ormskirk light railway, the Southport and Lytham 
tramways, the Lancashire and Yorkshire Railway Company fora 
new station at St. Luke's, and for arc lighting and power generally. 
No opposition was offered to the application. 


Sunderland.—The report of the electrical engineer, Mr. 
J. F. C. Snell, for the past year shows a total lamp connection of 
35,024, an increase of 36 per cent. during the year. The energy 
sold was 640,079, an increase of 35 per cent. The capital outlay 
stands at £89,912, or £74 per kilowatt installed ; the extensions now 
in progress will increase the expenditure to £111,100, equivalent 
to £56 per kilowatt installed. The gross profit for the year was 
£4,047, the net protit £467. There is a considerable demand for 
power for the docks and workshops, as well as for domestic and 
trade appliances. 

Wirral.— The District Council has received notice from 
the Heswall Gas and Electrical Company of their intention to apply 
to the Board of Trade for a provisional order for the electric lighting 
of Heswall, Barnston, Pensby and Gayton. 


ELECTRIC TRACTION NOTES. 


Birkenhead.—Residents in some of the Birkenhead 
districts are. protesting against the proposal of the Tramways Com- 


Colonel A. J. Hepper, R. E., 


mittee to pave the electric tramways in Shrewsbury Road with 
granite setts. Granite would be too noisy for them, and they want 
wood paving instead. 


Black Country,—Notwithstanding the hostility of the 
Wolverhampton Corporation to the British Electric Traction Com- 
pany, that company has been successful in coming to an amicable 
agreement with all the other ruling authorities in the Black Country, 
with the result that this densely populated district will very shortly 
have a complete network of tramways under one system, extending 
throughout the entire Black Country from Wolverhampton (that is, 
from outside the borough limits) to Birmingham. Bilston, Willen- 
hall, Darlaston, Wednesbury, and West Bromwich have each made 
terms with this company. These terms have already received the 
private sanction of the respective Councils, and in a limited period 
the overhead electric traction, with up-to-date cars and a quick ser- 
vice, will replace the old worn out steam engines and cumbersome 
cars_ at present in vogue. On the main road from Dudley to 
Oldbury the British Electric Traction Company, it is now stated, 
have secured leases from the local authorities to continue this over- 
head service, and they are only awaiting the consent of Smethwick 
and Birmingham to equip the lines right into Birmingham. The 
present Smethwick lease expires in 1902, but the Birmingham lease 
has seven more years to run. 


Bradford.—The Electricity Committee of the Corpora- 
tion has resolved to apply to the Local Government Board for 
sanction to borrow a further sum of £140,000 for the erection of a 
new generating station, and for additions to existing stations, and 
for further machinery and plant. 


Eecles.— The Town Council has decided to advertise for 
a consulting electrical engineer to advise generally on the electrical 
equipment of the tramways. 


Manchester.—A beginning has just been made, says 


a Manchester paper, at Cheetham Hill in the work of laying the 


new metals in connection with the Manchester Corporation electric 
tramway system. The first section to be finished is the Cheetham 
Hill one, starting from a point opposite the new Presbyterian 
Church to Albert Square. The existing line is being taken up in 
lengths of about 100 yards, the up and down traffic being diverted 
by meaus of portable cross-over tracks on a single rail. At present 
only 100 men are engaged on the new section. It is hoped to com- 
plete the Cheetham Hill section about October, or, at any rate, before 
the end of the year. The route along Rochdale Road will then be 
started, followed by that along Bury New Road. If possible, the 
Committee expect to have the whole of the existing lines recon- 
structed at the end of two years. a 


Middlesex.—With reference to the London United 
Tramways Company's Extension Bill, which has already pasted 
through the House of Commons, a Committee of the Middlesex 
County Council has reported that it is desirable, with a view to a 
uniform and comprehensive scheme of locomotion throughout the 
county, that all the light railways and tramways should practically 
be under the control and management of the County Council, and the 
Committee expressed the opinion that it would hardly tend to the 
convenience of the public and the interests of the county generally 
that, whilst most of the trunk lines were under the control of the 
County Council, some of the tramways and light railways should be 
in the hands of private companies, and some sections in the hands 
of the district councils. The Committee therefore recommended 
that the London United Tramways Company should be informed 
that the Council would be prepared to limit its opposition to clauses 
if the company and the district councils affected would consent to 
the Bill being amended so as to provide that the County Council 
should be the purchasing authority at the end of the period limited 
by the Bill. The recommendation was passed, but the opinion was 
by no meaus unanimous. é 


Musselbargh.—All opposition has been withdrawn to the 
promotion of this scheme before Parliament. 


New Forest.—At a meeting of the Lyndhurst Parish 
Council, held a few days ago, a favourable reception was accorded 
to a letter from Mr. Ernest A. Kite, solicitor, inquiring if the Council 
would consent to the construction of an electric tramway from 
Lyndhurst Road railway station to Lyndhurst, and also to. the 
installation of the electric light in the town. It was stated that 
the full length of the line would be about 2 miles 6 furlongs, and 
that plans, with the full details, and the necessary provisional 
order or Parliamentary Bill, would be deposited in due course. It 
was urged by a member that the project would be beneficial, and 
should, therefore, be cordially supported. It was decided that the 
application should stand over until the return of the Hon. G. 
Lascelles, the local representative of H.M. Commissioners of Woods 
and Forests. ` 


Pwllheli.—At a special meeting of the Highways Com- 
mittee of the Carnarvonshire County Council held on Tuesday, it 
was agreed to favourably recommend to the consideration of the 
Council the proposal to construct an electric tramway from Pwllheli 
to Nevin, subject to certain conditions urged by the Pwilheli Town 
Council and several Parish Councils as to the width of roads and the 
placing of sleepers. The movement, if carried out, will tend to 
develop seaside places as yet difficult of access. 


Swansea,—This town, which shares with Cardiff the 
distinction of being in the forefront of Welsh municipalities, was 
en féte on Saturday last on the inauguration of the new electric 
tramways provided by the British Electric Traction Company, at an 
outlay of £100,000. Indeed, in this particular phase of enterprise 
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Swansea even distances every other town in the whole of the 


Principality, for it is the first town in Wales to have an electric 
street tram service, as it was many years ago the first to have rail- 
way provision. The assembly proved exceptionally representative. 
It included the principal members of leading Corporations and Dis- 
trict Councils in South Wales, as well as other public officials. The 
Mayor of Swansea (Mr. Watkins) made his appearance at noon, 
accompanied by Mr. Emile Garcke, the managing director of the 
British Electric Traction Company; Mr. H. M. Sayers, the chief 
engineer in the power department of the company; Mr. Martin, 
chairman of the Electric Committee of the Swansea Corporation ; 
Sir Robert Morris, Bart., M. de Guerrier, and others, and discharged 
the pleasing duty of switching on the current with a commendable 
absence of rhetoric, merely remarking that the performing of the 
duty gave him great satisfaction, as Swansea and district could 
now boast of being in possession of au electric tram service second 
to none in the kingdom. The company's representatives and 
guests (who altogether numbered over 150) afterwards travelled 
over the system in five of the cars, well decorated with bunting, to 
the opposite terminus at Morriston, about four miles away. 
The time taken to cover the ground was 25 minutes. The service 
links the one extremity of the line on the seaboard with the vast 
network of industries which have given to Swansea its industrial 
fame as a centre of tin, copper, chemical and other manufactures. 
Subsequently the proprietory company entertained their guests at 
au excellent luncheon at the Hotel Metropole. Mr. Emile Garcke, 
the chairman of the company, took the chair, and the proceedings 
throughout were in every sense a great success. 

After the toast of “The Queen,” the Chairman followed with 
“The Town and Trade of Swansea,” and after passing high 
encomium upon what he described as the metallurgical 
metropolis of the world, for it smelted seven-eighths of 
the metals produced in the United Kingdom, he referred to 
municipalisation of industrial undertakings, such as tramways, and 
argued at some length in favour of the principle, remarking that there 
were a large number of enterprises carried on by private capital 
which could be carried on better and more cheaply by the collective 
powers of a Town Council, but without ulterior motive of making a 
profit. The Corporation had called in the company to construct 
tramways, imposing upon it conditions that it should do its duty to 
the public in the best and most capable way. Having done this, it 
was entitled to its reward, and he put it that if they wanted to 
develop the town they must offer every encouragement they could 
to capitaliste. He reminded those present how the company had only 
a certain number of years in which to get back its capital, and he asked 
them to help it to do its work without unnecessary embarrassment 
or harrassing. In order to make the venture pay, it was necessary 
that they should offer such inducements to the public in the way of 
better accommodation, &c., as to secure four times the patronage 
accogzded to the old system. 

The Mayor and Mr. Griffith Thomas responded, and after the toast 
of the day— The Swansea Improvement and Tramways Company,” 
had been duly honoured, the proceedings ended with the toast of 
the Chairman’s health, which was drunk with musical honours. 

Special saloon facilities were afforded by the company during the 
afternoon to the guests for a trip to the Mumbles, oue of the most 
popular of Welsh watering places. It transpired that the electric 
cars did splendid business on the Saturday. All the different 
sections were crowded by passengers. It is understood that the 
company are retaining the services of the old employés of the Swansea 
Tramway Company, and it is further stated that the hours of labour 
have been reduced, and the wages increased, and that the men are 
supplied with outfits to suit all weathers. i 


- o — 


TELEGRAPH AND TELEPHONE NOTES. 


Imperial Telegraphic Communication. — At the 
congress of the Chamber of Commerce last Friday Sir E. A. Sassoon, 


M.P., stated that in order to consult the couvenience of the congress 


it had been decided to amalgamate all the resolutions on the busi- 
ness paper, dealing with the question of cable communication with 
the Empire into a single resolution. The proposal which he had 
to submit, on behalf of the Liverpool Chamber, would read as 
follows :— 


That this congress recommends that support should be given to the action 
which the Imperial Telegraph Committee of the House of Commons is taking 
with the view of placing the important matter of electrical communication 
between the United Kingdom, India, and the British colonies and dependencies 
on a footing comm nsurate with present conditions of inter-Imperial and 
colonial relations. 

That copies of the foregoing resolution be addressed to the Prime Minister, 
the First Lord of the Treasury, the Chancellor of the Exchequer, the Secretary 
of State for India, the Secretary of State for the Colonies, and the Postmaster- 
General, urging that every ressonable opportunity may be given in Parliament 
for the discussicn of the position of the telegraph companies in relation to the 
Government, with a view to an immediate and satisfactory solution being found 
for the very serious grievance under which the commercial and industrial com- 
munities of the Empire have been labouring for a long time past. 

That in view of the great object to be attained this congress is strongly of 
opinion that it would wise policy to make full provision for ultimate State 
ownership in any arrangements hereafter made to ay cables by private com- 
panies between British possessions in any part of the globe. 

That this congress recommends that the principle of State ownership be 
especially provided for in the cable proposed to be laid by a private company 
between South Africa and Australia. 

And that this congress se on the Government the importance of institut- 
ing a searching investigation by the department committee proposed by Mr. 
Hanbury into both the or ines and the merits of the private system of 
cables, and, consequently, into the desirability or otherwise of adopting such a 
course of policy in future as would lead to the ultimate exp: opriation of private 
cables and to the establishment of State-owned cables throughout the empire, 
eno to rr 105 thereon atthe earliest opportunity, such report to be accessible 

o the public. 


After a long and interesting speech from Sir Edward, Sir Thomas 
Jackson seconded the resolution, which was supported by Sir 
Frederick Young, Dr. Parkin, and others, and carried unauimuusly. 

The following resolution by the Vancouver Board of Trade was 
afterwards passed :— 


That the congress desires to call special attention to the necessity of com- 
pleting the all-Britiah Pacific cable, not only on commercial grounds, but in the 
nterests of Imperial security. 


Lord Londonderry and the Telexraphists. — On 
Thursday, June 28th, the Marquis of Londonderry, accompanied by 
Sir Geo. Murray, the Secretary of the Post Office, met a repre- 
sentative deputation of members of Parliament in committee-room 
B. of the House of Lords. The deputation comprised Sir Albert 
K. Rollit, Mr. W. C. Steadmau, Mr. dacoby, Mr. Bailey (Chester- 
field), Mr. Patrick O'Brien, and Col. Dalbiac. The subject of the 
interview was the wages of telegraphists, and the necessity for a 
Parliamentary inquiry. Sir Albert Rollit introduced the deputation, 
and urged the claims of the London telegraphists to consideration, 
in view of the very moderate counsels which had prevailed with 
them in their movement, even at the time of great excitement in 
1897. The recommendations of the Tweedmouth Committee, and 
the conditions of service of the men demanded that the barrier, 
which was placed at £160 in London, should be removed, and be 
urged Lord Londonderry to remedy the grievance or agree to the 
appointment of a Select Committee of the House of Commons to go 
into the question and finally settle it. Mr. W. C. Steadman sup- 
ported Sir Albert Rollit's remarks on the question of the London 
maximum, laying particular stress on the breach of contract, which 
he said was flagrant. It was useless to endeavour to avoid a 
remedy by sheltering behind the finding of the Tweedmouth 
Committee. A promise had been made, and all the principles of 
justice and commercial honour demanded its fultilment. In 
reference to the provincial case, he said Mr. Fawcett laid it down as 
a principle in 1881 that the telegraphists and the sorting clerks 
should be on an equality as regards pay. A Return issued on the 
motion of Mr. Jacoby showed that promotion on the postal side was 
twice as rapid as on the telegraph side, and this condition violated 
the principle of equality, which should be restored either by au 
increase in the avenues of promotion or compensation should be 

iven by an increase of pay. Mr. Patrick O'Brien said that in 
land the same conditions of inequality prevailed, and the dis- 
content engendered was detrimental to the best interests of the 
service. The demand of the men for an independent inquiry was a 
reasonable one, and would settle the difficulty more-aatisfactorily 
than any other means. Mr. Jacoby also drew attention to- the 
inequality which was manifested by the Return granted on his 
motion, and urged reasons for an impartial inquiry. Mr. Batley 
said it was the duty of the State to keep its employés abreast of the 
times, and the condition of the Service showed this had not been 
done. He quoted figures to prove his contention. He thought the 
easiest and most satisfactory method of settlement was that 
demanded by the men, viz., an independent Parliamentary inquiry. 
Colonel Dalbiac dwelt at some length on the question of the London 
maximum, and urged Lord Londonderry as a mau of commercial 
experience to look into this matter for himself, and he was sure he 
would see that an injustice had been committed which demanded 
remedy. The Marquis of Londonderry expressed his great pleasure 
at receiving the deputation and his desire to deal justly with the 
men. He would carefully consider all the representations made to 
him by the hon. members. He did not feel prepared at present to 
revise those matters which had been dealt with by the Tweedmouth 
Committee and the Norfolk-Hanbury conference, although an 
falling short from those recommendations should be remedie 
With regard to the great stagnation of promotion, he thought a case 
had been made out, and he would certainly make it his business to 
look into it with a view to remedy. The deputation then withdrew. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 


.. June 28, 1900 ee 


CHINESE :— 
Hong Kong-Macao .. ip me 
BOUTH AMERICAN :— 
Cayenne-Pinheiro .. 


. a .. Oct. 11, 1809 
Cayenne - Paramaribo an is 


.. Feb. 16, 1900 


Parü-Maranham .. March 1, 1900 
Cearé-Maranham .. Feb. 20, 1900 
West IxDIEB:— 
Jamaica-Colon 92 ive oe oe .. June 80, 1889 
Mole St. Nicholas-Cape Haitien.. .. March 6, 1900 .. 
Latakia-Cyprus ee oe ji .. June 20, 1900 .. 
Tarifa-Tangier és .. Jan. , 1900 785 ʻi 
Gibraltar-Tangier .. June 28, 1900 .. ee 
LANDLINES :— 
CHINESE :— 
Tientsin-Pekin és .. June 12, 1900 
Pekio-Kalgan.. a oe 


la za .. June 14, 1900 .. 925 
Kalgan-Maimatcbin asi 228 ss .. June 80, 1900 .. ; 
Tientsin, ria Shanghai r ` .. June 16, 1900 .. 
Tientsin-Newchuang .. June 18, 1900 


SourH AFRICA :— 


Communication beyond Ladysmith (Natal) i Nov. 7, 1809 i acai 


BOUTH AMERICAN :— 
Barcelons, Venezuela-Cindad-Bolivar. . .. July 2, 1900 
Communications with all offices of Columbia 
beyond Buenaventura .. sa 8 .. January 22, 1900. 
Ecuador landlines .. * ae ne .. Mar. 18, 1897 
Landlines south of Macahé (Brazil) .. 
SIBERIAN :— f 
Jrkutsh-Tschita s% ia ay ia .. June 28,1900 .. June 29, 1900 
Communication “via Hanekine” interrupted 
on Persian territory 23 ee 5 Feb. 94, 1900 . ee 
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Manchester Telephones.— The City Council has 
received a memorial from the Mutual Telephone Company in 
reference to their application for a municipal license. This has 
been referred to the special committee. 


The New Atlantic Cable.— The ss. Faraday, belonging 
to Messrs. Siemens Bros., Limited, sailed from Woolwich on 2nd 
inst. carrying 1,200 knots of the new Atlantic cable. 


Telegraph Cables in the Far East.—A Times corre- 
spondent telegraphs :— N 
The Chinese telegraph service is increasingly defective. Ordinary messages 
from Ch fa to Shanghai lately were five daye. late, and the post two. It is 
urgently necessary that the Government should conclude an arrangement on 
the terms proposed by the Joint Cables Company for an immediate extension 
of the British cable from Shanghai to Ta-ka. The need both now and here- 
after is imperative. The subsidy would be only a trifling consideration. 


The Telephone Service.—In the House of Commons 
last Friday, Mr. Hanbury informed Mr. Provand that the con- 
struction of the underground system of wires for the Post Office 
telephone service in London was proceeding as rapidly as possible, 
and that the rates and conditions of service would be published as 
soon as the Postmaster-General was able to give a definite date for 
the opening of the central exchange. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham.—July 16th. The District Council wants 
tenders for a free wiring contract. See “Official Notices” June 
29th. 


Belgium.—July 14th. The municipal authorities of 
Jumet are inviting tenders until July 14th for the concession for the 
public and private electric lighting of the town. Tenders to be 
sent to Le Secretariat Communal, L'Hotel Communal, Jumet, 
Belgium, whence particulars may be obtained. | 


Blackpool.—July 28rd. The Corporation wante tenders 
for trolley poles, cables and trolley wire, boosters and switchboards, 
and storage battery. See Official Notices” June 22nd. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
and plan for three francs at the office, No. 14, Parvis St. Jillies, 
St. Jilles. | 


Durban.—July 20th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including poles, overhead trolley wire, distribution boxes; (b) 22 
double-deck motor cars; (c) steam and electric generating plant, 
including three 250-Kw. generators, ‘boilers, condensers, cooling 
towers, switchboard, &c. See Official Notices” May 18 and June 
16th. 


Edinburgh.—July 9th. The Corporation wants tenders 
for the supply of copper strip for electrical conductors. See 
“ Official Notices” June 22nd. 


Germany.— July 25th. Tenders are being invited 
until July 15th by the Baden State Railway authorities at Carlsruhe 
for the supply of two large multiphase alternators required for a 
central station they are establishing at Mannheim. Tenders are to 
be sent to Die General Direction der Gross] Badische Staateeisen- 
badnen Carlsruhe, where particulars may be obtained for 3s. 


Grays Thurrock.—August 9th. The Council is inviting 
tenders for Lancashire boilers, 100-Kw. steam dynamos, economisers, 
switchboards, battery, crane, mains, and other plant, &c. See Official 
Notices June 29th. 


Hammersmith.—July 12th. The Vestry wants tenders 
for insulated high and low tension cables, junction boxes, cast-iron 
pipes, draw-box covers, &c. See “ Official Notices” June 29th. 


Hudderstield.— July 12th. Tenders are wanted for a 
single-phase steam generating plant (1,000 kw.). See Official 
Notices July 29th. 


Islington.—July 25th. The Vestry wants tenders for 
relaying York and other stone over electric conduits and mains. 
See Official Notices to-day. — 

Italy.—July 14th. The municipal authorities of Madda- 
lena (Sardegna) are inviting projects and tenders until July 14th for 
the electric lighting of the public strects of the town. Particulars 
may be obtained from, and schemes and tenders are to be sent to, II 
Municipio di Maddalena (Sardegna). p 


King's Lynn.—July 9th. The Corporation is inviting 
tenders for extensions to the electricity station buildings. 


London.—July 10th. The London County Council is 
prepared to receive tenders for the supply, within three months of 
the order being given, of about 70 arc lamp standards, required in 
connection with the electric light installation for the Victoria 
Embankment. Specification, form of tender, and other particulars 
at the engineer’s department, County Hall, Spring Gardens, S. W., 
upon payment of the sum of £1. 


- — 


Lowestoft.—July 10th. The Corporation wants tenders 
eras current meters and cut-outs. See Official Notices 
y. i 


Madrid —August 18th. Tenders are invited by the 
Spanish Government, not later than August 18th, for the concession 
ofa system of electric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. 


Mauchester.—July 10th. The Corporation wants tenders 
for alterations required to the existing wiring at the Victoria Hall. 
Tenders from the City Surveyor, Town Hall, on payment of one 
guinea. 


Newport.—The Newport (Mon.) Borough Council are 
prepared to receive tenders for Bessemer steel girder rails, Bessemer 
steel fishplates, wrought-iron tie bars, fish-bolts, nuts, and washers, 
for the new electric railway on Corporation Road. 


Newport (Mon.).—The Corporation is inviting tenders 
for the construction of 14 miles double line of tramways along Cor- 
poration Road. The trams are to be run by electric traction. 


Partick.—July 10th. The Commissioners want tenders 
for the supply and laying of insulated mains, conduits, junction 
boxes, &c.; the supply and erection of cast-iron arc and incandes- 
cent lamp standards, arc lamps, automatic switches, &c. Sec 
Official Notices June 29th. 


Rochdale.— July 14th. Tenders are invited for wiring 
the municipal technical school for electric lighting. See “Official 
Notices ” to-day. 


Roumania.—July 17th. Tenders are being invited 
until the 17th inst. by the Roumanian Post and Telegraph authorities 
in Bucharest for the supply of 40 tons of galvanised steel wire, 
2 mm. diameter. | 


Salford.—July 16th. The Corporation wants tenders 
for overhead equipment for the electric tramways, exclusive of the 
supply of poles, but inclusive of their erection. Sec Official 
Notices” June 22nd. 


South Shields.—July 14th. The Guardians want 
tenders for an electric light installation at the Union Workhouse, 
Harton, South Shields. See “Official Notices” June 22nd. 


Southend-on-Sea,—July 25th. The Corporation is 
inviting tenders for (a) boilers and auxiliaries; (6) steam 
generators, and switchboards and crane ; (c) feeders and distributors ; 
(d) line equipment; (e) trucks and car equipments. Specifications, 
&., from Mr. Alfred Fidler, A. M. I. C. E., borough engineer. 
Deposit three guineas. 


Spain.—July 7th. The Secretary of State for Foreign 
Affairs has received a despatch from Her Majesty’s Ambassador at 
Madrid, stating that tenders are invited by the Spanish Government, 
to be received not later than July 7th next, for the concession for 
an electric tramway from the Puerta de Hierro (Madrid) to Aravaco 
and Pozuelo. Some particulars may be examined on personal appli- 
cation at the Commercial Department of the Foreign Office between 
11 a.m. and 5 p.m. 


Spain.—July 10th. The municipal authorities of Calzada 
de Calatrava (province of Ciudad Real) are inviting tenders until 
July 10th for the concession for the electric lighting of the town 
during a period of 20 years. Particulars may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Calzada 
de Calatrava (Ciudad Real). 


Spain.—July 21st. The municipal authorities of 
Algemesi (Province of Valencia) are inviting tenders until July 21st 
for the concession for the electric lighting of the town during a 
period of 10 years. Particulars are to be obtained from, and tenders 
to be sent to, El Secretario del Ayuntanicente de Algemesi 
(Valencia). 


Warrington.— The Corporation wants tenders for the 
installation of electric light into the Town Hall, bank house, 
museum, and other public buildings. See “Official Notices” June 
22nd. < 


Wimbledon.—July 18th. The District Council wants 


tenders for supplying and fixing telephones at the Isolation 
Hospital. Sec our “ Official Notices ” to-day. 


CLOSED. 


Keighley.— The Town Council proposes to accept the 
tender of Mr. T. E. Sugden for the erection of municipal elec- 
tricity works, at a cost of £3,260. 


London.—The Bermondsey Vestry have been recom- 
mended to accept the tender of Messrs. W. T. Glover & Co. for the 
supply and laying of cables and ducts for the sum of £8,018. The 
list of tenders was published in our issue of the 22nd ult. 


London.—The directors of Madame Tussand & Sons, 
Limited, have received the following tenders for the extension of 
their electric lighting plant. The specification for this included two 
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30-Kw. steam dynamos, two Babcock & Wilcox steam boilers, each 
| 526 square feet of heating surface, switchboard, and connecting 
cables: g 
Dynamo. 


Tenderer. Engine. Price 

Messrs. Johnson & Phillips es Own make Alley-Maclelan 41.775 
75 Crompton & Co. i ü Willans 85 1,963 
” ” „* és 11 Reavell.. os 1.72 
15 Bruce Peebles & Co. ee Willans as 9,158 
50 ” ” oe 55 Browe't-Lindley 1,918 
55 n ” ee ” Reavell!l.. 1,928 
* 1 ” „ Alley-Maclellan 1,918 
„ Drake & Gorham .. .. Parker's Willans ae 2,058 
„ Christy Bros. & Middleton Crompton. Browett-Liudle 2.126 
” 55 70 597 Willans zs 2,154 
n” 9 n * Reavell .. ee 1,924 
o 55 5 1 Allen & Co. .. 2,116 
„ J. H. Holmes & o. Own make Willans = 2,150 


The tender of Messrs. Johnson & Phillips was accepted under 
guarantee to deliver and erect one steam dynamo in eight weeks. 

The tender of Messrs. James Simpson & Co., Pimlico, was accepted 
at the same board meeting for the supply of the steam aud exhaust 
pipes, feed pumps, feed heater, calorifier, and all the necessary 
apparatus to enable the exhaust steam to heat the building on the 
system of the Atmospheric Steam Heating Company. The amount 
of this tender was £560. Mr. R. W. Weekes, M. I. E. E., A. M. I. C. E., 
is the consulting engineer for the work. 


London. — The St. Pancras Vestry ou Wednesday cou- 
sidered tenders for the supply of cable as follows :— 


£ s. d. 
British Insulated Wire Company a 2,675 10 2 
Western Electric Company (accepted) si as 255 2.618 9 8 
Siemens Bros. & Co. es 5 v a a es 2,575 15 4 
Callender's Cable Company ay i 2,506 12 2 


The report of the committee recommended the acceptance of the 
tender of Messrs. Callender & Co., but the chairman substituted the 
name of the Western Electric Company, because the tender of the 
former was not in accordance with the specification, which required 
an insulation resistance of 1,500 megohms, whereas Messrs. Callender 
only proposed 500 megohms. 


Woolwich.—The following tenders were sent in for the 
electric lighting of the new Grand Theatre, Woolwich, for Clarence 
Saunes, Esq. The work will be carried out to the specifications 
aud under the superintendence of Mr. John Hewett, of Harrup, 
Hewett & Duffield, consulting engineers. 


Seo. 1. Sec. 2. Sec. 8. Sec. 4. Total. 
Stage Switch- Audi - 
lighting. board. torium. Fittings. 


£ s. d. £ 8. d. 


Edison & Swan aig zi ow sa * See 185 0 l 
Hodges & Todd ee ee oe 468 10 6 oe oe mn 
Blackburn-Starling .. ee 972 15 0 ev 937 0 0 ; 
Chard & co. 22 942 0 0 235 me ba 
Berry, Harrison & Co. .. 1,506 12 9 T 1,090 8 0 204 5 di 
Strode & co. és t. 1,080 00 525 00 880 0 0 2045 2,689 50 
Sotheby & Co. .. .. 1272 00 487 00 644 0 0 2046 2,607 5 0 
— — 
H. South & Co., Ltd. 95 1.210 760 0 0 2045 2,174 5 0 
P. C. Middleton & Co., Ltd. 1,098 0 0 297 40 486 9 6 5 2,096 18 6 
Vaughan & Brown, Ltd. .. 864 00 236 00 50500 185 0 1,790 00 
The tender of Messrs. Vaughan & Brown, Ltd., has been accepted. 


NOTES. 


Protection from Fire.—Last week we alluded very 
briefly to the fire which took place last Sunday week on the 
premises of Messrs. Siemens Brothers & Co., Limited. The 
majority of the telegraph and electrical works in the East of 
London have, during the past few months, been visited by 
fires of a more or less extensive nature, and the frequent 
recurrence of such outbreaks forces us to the conclusion that 
same of them must be the work of incendiaries. At a time 
when the electrical works are so fully engaged with important 
contracts a fire is a particularly serious matter, causing as it 
does a dislocation of business as well as a loss of both time 
and trade. Some few weeks ago we drew attention to a test 
we had witnessed of Grinnell’s fire extinguishing system. 
This apparatus is automatic in its action, no human agency 
being required to work it, and connected to it is an alarm 
Long, Which also acts automatically. In view of our 
suspicion as to the cause of these fires, this invention should 
specially appeal to the owners of the class of works men- 
tioned, and in our own minds we feel confident that the system, 
once generally adopted by them, would promptly do away 
with these fires of an incendiary nature, inasmuch as the 
Grinnell apparatus cannot be tampered with without the 
fact being immediately made known through the alarm. It 
should be borne in mind that where a Grinnell installation is 
adopted, a substantial reduction can always be obtained from 
fire offices insuring the risk; indeed, they are only too 
pleased to encourage the application of this means of fire 
protection, which has proved itself so successful, both in this 
country and America, over a period of 18 years. 


The maintenance of an Electric Tramway Track.— 
We publish elsewhere the report of an interesting case from 
the Irish Queen's Bench Division, in which it was decided 
that the Dublin United Tramways Company are bound to 
“sand” their tracks so as to prevent the same being a 
source of injury or danger to the public, Seeing that 
to lay a sufficient quantity of sand for this purpose 
will cost the company no lesa than £2,000 a year, it 
is easy to understand why they appealed to the 
Queen’s Bench Division from the conviction of the 
magistrate. The main question under discussion in this 
case formed the subject matter of a legal query in our issue 
of June, 15th, 1900. In our answer to that query we 
stated that there was no obligation cast by the Tramways 
Acts upon a company to lay sand in the strects, but it would 
seem that the majority of the Court in the case under notice 
have arrived at a different conclusion, being of opinion 
apparently that this duty comes under the heading of 
“repair.” Without having an opportunity of referring to 
the terms of the Dublin United Tramways (Electric Power) 
Act, 1897, it is difficult to say whether the principle now 
enunciated as applicable to Dublin is capable of any 
wider extension. According to the dissenting judgment of 
Mr. Justice Boyd, the words “ shall maintain in good order 
and repair, &c., so as not to be a danger or annoyance to the 
ordinary traffic,” which occur in Section 37 of the Dublin 
Act, refer only to “ structural works, wires, tubes, and elec- 
trical apparatus.“ We cannot help thinking that in placing 
the burden of sanding the streets upon the tramway com- 
pany, the Corporation travel outside the powers conferred 
upon them by the Act. In any event it is unfortunate that 
the case cannot be taken to a higher Court. Had the Cor- 
poration themselves done the work, and then sued for the 

rice the case might have gone to the House of Lords. As 

it is, however, the point is decided irrevocably in Dublin, 
and the unfortunate company must sand the streets for all 
time. 


The New Laboratories at Owens College.—On Friday 
last the new physical and electrical engineering -laboratories 
at the Owens College, Manchester, were opened by Lord 
Rayleigh. Owens College now possesses the most spacious 
physical laboratories in the United Kingdom, ample room 
being provided for developments for some years to come. 
Most of England’s, and some of America’s distinguished 
scientists were present at the opening ceremony, being after- 
wards entertained by Prof. Schuster in the afternoon, and by 
the Council of the College at a conversazione in the 
evening. The arrangements for the instruction of electro- 
technics are extensive, and are contained in the Dr. John 
Hopkinson memorial laboratory, which owes its being largely 
to the family of the late Dr. John Hopkinson, who was once 
a student of the College. Special attention is drawn to the 
electro-chemical laboratory, where arrangements have been 
made whereby 1,000 amperes are available. The floor of the 
dynamo house is partially open, and it is intended to place 
the dynamos on rails bridging over this opening. The gas 
engine underneath will drive a long shaft, and the straps 
driving the machinery will pass through the opening. When 
the dynamos are in position, the openings will just allow the 
various straps to pass through. This arrangement, suggested 
by that adopted at the Technical School, Hanover, allows 
free access to all parts of the machinery, and avoids loss of 
the space occupied by the moving straps. The possibilities 
of the new laboratories are enormous. With such space and 
equipment under the able direction of Prof. Schuster, the 
Owens College should possess one of the finest schools of 
physics in the world, since every inducement is offered to 
attract the best students in the country. 


The American Electro-Therapeutic Association.— 
The tenth annual meeting of this Association will be held 
on September 25th, 26th, and 27th, at the Academy of 
Medicine, in New York City. Among other features of the 
convention will be two interesting discussions :—1. “ Elec- 
tricity in Gynecology and the present Reluctance of 
Gynecologists to use Electricity.” 2. Electricity in Tuber- 
culosis and the present Modes of Treatment.” Dr. 
Walter H. White, of Boston, is the president. 
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Parliament and Electric Lighting Competition.— 
We had ventured to hope that Parliament had arrived at a 
more reasonable stage in its attitude towards certain elec- 
trical schemes involving the principle of competition. 
Eveuts of the past week have, however, turned the reason- 
able majorities of a few weeks ago into minorities which 
have led to the rejection of the Dublin Electric Lighting 
Bill, under which company competition with the Corporation 
was to be allowed, and the Marylebone Electric Lighting 
Order, under which competition with the existing supply 
company would be permitted. The Commons’ majority 
against the Dublin 1 9 55 was only 6 votes (168 for, 174 
against); that against the second reading of the Mary- 
lebone Bill being 28 (119 for, 147 against). In 
regard to the Dublin matter, it would appear that, how- 
ever long a Corporation may delay taking steps necessary 
for the proper development of an electricity undertaking, 
competition is not to be allowed. The speakers in the 
Commons debate for the most part failed to appreciate any 
default upon the part of the Corporation, and the fact that 
the municipal extension scheme had at last been taken in hand 
seemed to act as a deterrent from allowing competition. 
Therefore a Corporation may dilly-dally and wait as long as it 
likes, and may depend that something will happen to save it, if 
only by the skin of its teeth, as at Dublin. The Electric 
Powers Committee have made a rod for the back of 
neglectful municipal authorities, but the enlightened 
Commons, in its wisdom, smiles beneficently in the strength 
of its noble majority of six upon a Corporation which has 
failed to do its duty. How this decision is to be reconciled 
with that allowing competition in the City of London, we fail 
to see. There seems to be all the difference in the world 
between meting out fair dealing to a company and to a 
municipality. Whipped up oppositions seem to be respon- 
sible for a good deal of Parliamentary wobbling. We hope 
Parliament will know how to deal with the Power Bills 
Committee's recommendations if these come before the 
House again. It is possible to sacrifice too much to the 
pettifogging and purblind policy of municipal protection. 


Kalgoorlie Power Scheme.—lIn a circular issued to 
the shareholders it is stated that the directors of the 
Kalgoorlie Electric Power Syndicate have appointed Mr. 
G. R. Mair (who since 1888 had been in the employ of the 
General Electric Company of America, and had been 
engaged exclusively in work on the application of electrical 
apparatus for mining purposes) constructing engineer. 
After inviting tenders for engines from the principal 
European and American manufacturers, the order was given 
to Messrs. D. Stewart & Co., Limited, of Glasgow. They 
are to be vertical cross-compound with Corliss valve gear. 
The contract for generators has been placed with the 
General Electric Company of New York, who were the 
lowest tenderers, and offered apparatus conforming with the 
specification in all essential points. 


Wireless Telegraphy.—Sir Edward Birkbeck writes to 
the Times, under date June 28th, on board K.Y.C. Meleor, 
us follows :— 


It must be almost incredible that, as far as England is concerned, 


no progress has been made in giving effect to this system of com- 
municatiop between light-vessels and the shore for life-saving, or 
even commercial, purposes, notwithstanding the successful trials 
between the East Goodwin light-vessel and the shore, and I am 
under the impression that even the instruments have been lately 
removed from that vessel. The Royal Commission of 1892 went 
most fully into the whole question of cable and wireless communi- 
cation, and experience has shown that the former is unsatisfactory 
on account of frequent breakages in winter and great expense. 
Without advocating especially in favour of our Post Office 
authorities, or Marconi's system, I contend that it is degrading to 
have to confess here to the German lifeboat authorities, as well as 
to the commercial interests, that our country has, as far as com- 
munication with light-vessels is concerned, made no progress with 
wireless telegraphy, though our coast system between lighthouses, 
coastguard stations, and lifeboat stations has proved a success and 
of the greatest use. Last week I had personal proof of the working 
of the wireless system between the Borkum light-vessel 20 miles off 
from the receiving station on land, and I have an official telegram 
informing me that at this light-vessel the system is in use for life- 
saving as well as for commercial purposes. 1 earnestly trust that 
the attention of Government will be called to the matter in the 
House at the first available opportunity. 


It is hoped that this letter will have some effect upon the 
powers that be. | 


Obituary. We have to record with regret the death of 
Mr. Montagu Charles Dent, A. M. I. E. E. (of Messrs. Wallis- 
Jones & Dent, 36, Great George Street, Westminster), on 
June 28th, 1900, after a very short illness subsequent to an 
internal operation. Mr. Dent received his education at Eton, 
and at King's College, London, and served his time with 
Messrs. Robey & Co., Lincoln, from 1892 to 1894, and also 


at the works of the Brush Company, at Loughborough, from 


1894 to 1896. During 1896 and part of 1897 he was 
employed on installation work at Arundel Castle, on central 
station work at the Wandsworth electric light station, and 


in the erection of the exhibition plant at the Earl's Court 


Exhibition. On October 1st, 1898, he joined Mr. Reginald 
J. Wallis-Jones in partnershjp as consulting engineers at 36, 
Great George Street, Westminster, and carried out several 
important installations of electric light and power plants. 

We regret to learn of the death of Mr. Henry Reason, 
managing director of the Reason Manufacturing Company, 
of Brighton. A couple of months ago he left, in company 
with Mr. Arthur Wright, for Brisbane, on some consulting 
work. At Rockhampton last week a serious accident of 
some kind, at present undetuiled, befel him, and the cable- 
gram intimating this fact was followed a few days later by 
an announcement of his death. The deceased gentleman 
was only 37 years of age. 

We deeply regret to record the death on 25th ult., at 
Kroonstadt, of enteric fever, of Ernest Claude Short, Elec- 
trical Engineers (Volunteers), in his 25th year. 


Presentations.—Mr. J. G. A. Ewing, the Gloucester 
manager of the National Telephone Company, who has been 
promoted to the district office at Bristol, has received several 
handsome presents from Gloucester friends, including a 
tantalus, silver cigarette case, and silver match box and 
sovereign case combined. These were presented to him at a 
send-off smoking concert at the Conservative Club. Mr. 
Ewing also received a silver-mounted ebony walking stick 
from the linesmen of the Gloucester post office, and a port- 
manteau and travelling rug from the members of the 
Gloucester Comedy Club. | 

At the Leith Corporation electricity works on Monday 
Mr. Bryson, the burgh electrical engineer, was presented by 
his staff with a handsome oak study chair, with silver name- 
plate attached, on the occasion of his leaving to take up con- 
sulting work. Mr. Bryson’s new office is at 16, Charlotte 
Street. A photograph of. the staff was also sent to Mrs. 
Bryson. 


Personal.—Mr. Harold J. Robinson, formerly with the 
Dublin United Tramways Company, has been appointed 
chief electrical assistant by the Pembroke District Council. 

Mr. Frith, B.Sc., has been appointed to the lectureship 
in chemical engineering at the North Wales College. 

Mr. A. H. Howard, who has been for some time manager 
to W. T. Glover & Co., Limited, the well-known manu- 
facturers of electric cables, has been elected to a seat on the 
board of directors. | 

At a meeting of the Electricity Committee of the Cor- 
poration last week Mr. A. Ellis, the present general manager 
of the tramways department and electrical engineer, was 
offered a salary of £300 per annum as engineer of the tram- 
ways, 48 well as £300 per annum as head of the electricity 
works, This is an increase of £150 a year. The com- 
mittee’s action is due to Mr. Ellis having recently been 
appointed by the Cardiff Corporation to the position of 
general manager of their tramways at a salary of £500 a 
year. 


Electrical Engineering in North Wales.— Principal 
Reichel, of University College, North Wales, in his review of 
the work of the past session, points out that at the end of 
last year the provision for temporary assistants in the elec- 
trical and engineering department—hitherto provided by the 
friends of the college—coming to an end, an effort should be 
made to secure more permanent provision, and the Drapers’ 
Company, whose liberality had previously been of assistance 
to the institution, has again stood in the breach, and made a 
grant of £600 to enable the college to carry on the depart- 
ment for another period of three years. 
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The Towns’ Refuse Problem. —As we go to press there 
comes to hand, too late for insertion in our “ Correspondence” 
columns, the following letter from Mr. Stanley Clegg, the 
borough electrical engineer at Darwen :—“ I am pleased to 
see from ‘The Writer of the Article’s’ letter in your last 
issue, that he is willing to allow that Darwen’s destructor 
does not yet fall under his sweeping criticisms of destructors 
generally. He will no doubt be interested to learn that we 
are expecting to inaugurate a system of electric traction in 
Darwen this autumn: this will give us a much more ‘econo- 
mical’ load for our destructor, and I shall hope later on to 
be able to give him some farts as to our working. Personally, 
I have no hesitation in stating that perfect combustion of 
the refuse, and a steadily maintained steam pressure could 
be obtained, so long as the boiler flues were fairly free, when 
evaporating water at the rate of 1°62 lbs. from and at 
212° F. per pound of refuse.“ 


Visit of American Engineers. —0On Monday last tlie 
Institution of Civil Engineers extended a cordial welcome to 
the kindred American and Colonial societies, and made them 
free of the privileges of the Great George Street Institution. 
Sir Douglas Fox, the president, addressed the members and 
visitors, and Colonel Haines and other American gentlemen 
responded. The proceedings were marked by the warmth 
and cordiality of the speeches. Afterwards the annual con- 


vention of the American Society was held in the lecture hall, 


and was continued on the following day. On Tues- 
day afternoon the members visited Windsor Castle by 
special permission of the Queen, who is in residence there : 
before their return the leading members of the various 
societies were introduced to the Queen. Yesterday morning 
the visitors held a business meeting, and in the evening they 
were to be received. by the President and Council of the 
English Institution at the Guildhall, by permission of the 
Corporation. We regret that the “samples” of weather 
with which our American friends have been favoured have 
been so unpropitious. 


Appointment Vacant.—The Salford Electric Light 
Committee are wanting an electrical engineer for the 
lighting and tramways undertakings. The latest date for 
sending applications to the town clerk is July 14th. See 
„Official Notices to-day. 


Electric Lighting at Redditch.— The District Council 
last Tuesday discussed tlie advisability of using steam or gas 
engines for the extension of the electric lighting scheme. 
It was decided that un offer from Messrs. Willans & Robinson 
to supply gas engines for trial purposes be accepted. 


Marriage.—On Wednesday, 27th ult., at Knaresborough 
Parish Church, Mr. Charles Midgley, city electrical engineer 
at York, was married to Miss M. E. Simpson. The wedding 
presents were very numerous, 


For Sale.— In a sale notice in our advertisement pages, 
particulars are given of electrical plant and machinery for 
which offers are invited at Port Tennant Copper Works, 
Swansea. | 


— ESE 
NEW COMPANIES REGISTERED. 


Rosling, Appleby & Fynn. Limited (66,319).—This 
company was registered on June 25th, with a capital of £100,000 in 
£1 shares (50,000 6 per cent. cumulative preference), to acquire the 
business now carried on at Trafalgar Works, Bradford, under the 
style of “ Rosling & Appleby,” to adopt an agreement with Percy 
Rosling, Harry W. Appleby and Valere A. Fynn, and to carry on 
the business of electrical and geueral engineers, electricians, 
suppliers of clectricity, gas, steam, water and other force, cycle, 
carriage, and motor car manufacturers, smiths, machine makers, 
wire drawers, india-rubber and gutta-percha manufacturers, & . The 
first subscribers (each with one share) are:—P. Rosling, Trafalgar 
Works, Bradford, electrical engineer; H. W. Appleby, Ilkley, elec- 
trical engineer; V. A. Fynn, 18, Apsley Crescent, Bradford, elec- 
trical engineer; R. Lord, 50, Waverley Road, Hoxton Grange, 
Bradford, clerk ; H. O. Enrich, 7, Selborne Villas, Bradford, elec- 
trical engineer: ' NMilne-Milne, Calverley House, near Leeds, 


mechanical engineer ; and J. Orerend, 114, Midland Road, Bradford, 
works manager. The number of directors is not to be less than 
three nor more than 12; the first are Percy Rotling, Harry W. 


_ Appleby and Valere A. Fynn; qualification, £1,000; remuneration, 


£500 per annum, divisible. 


Dargue Acetylene Gas Company. Limited (66,325). 
This company was registered on June 26th, with a capital of 
£6,000 in £1 shares, to acquire the business carried on by the Dargue 
Acetylene Gas and Electrical Company, Limited (incorporated in 
1898), at Newcastle-on-Tyne and elsewhere, and to carry on the 
business of manufacturers and suppliers of, aud dealers in acetylene 
and other gases for the purposes of light, heat, motive power, or 
otherwise, manufacturers of, and dealers in calcium carbide, gas, 
electrical, and general engineers, suppliers of electric light, &. 
The first subscribers (each with one share) are: W. H. Dargue, 57, 
Gray Street, Newcastle-on-Tyne, electrical engineer; H. A. Mac- 
fadyen, The Gables, Monkseaton, bank clerk ; J. A. Macfadyen, The 
Gables, Monkseaton, clerk; Mrs. C. A. Macfadyen, The Gables, 
Monkseaton; R. P. Winter, 16, Market Street, Newcastle-on-Tyne, 
chartered accountant; T. R. Dargue, 3, St. Nicholas Buildings, 
Newcastle-on-Tyne, provision importer; and W. M. Pybus, jun., 
P. O. Chambers, Newcastle-ou-Tyne, solicitor. The number of 
directors is not to be less than two nor more than seven; the first 
are William H. Dargue and Henry A. Macfadyen; qualification, 
4100; remuneration, £50 per annum, divisible. 


Premier Electric Lamp Company, Limited (66,327). 
--This company was registered on June 26th, with a capital of 
£100,000 in £1 shares, to adopt an agreement with the Premier 
Electric Lamp Syndicate, Limited, to manufacture and deal in 
lamps, wires, lines, cables, accumulators and appliances, to generate, 
accumulate and distribute electricity, aud to carry on the business 
of an electric light company in all its branches. The first subscribers 
(each with one share) are: — Lloyd Higgiubotham, Hill Top, Cheadle- 
Hulme, near Stockport, engineer; James B. Atherton, Manhattan, 
Gateacre, Liverpool, manufacturer; Henry A. Watson, 4, Rumford 
Place, Liverpool, merchant ; Duncan McKechnie, Eccleston Grange, 
near Prescot, geutleman; Charles Petrie, 9, Devonshire Roud, 
Princes Park, Liverpool, merchant; Thomas Brigys, The Cedars, 
Laughan Road, Bowdon, gentleman; and Jacob Atherton, Hurst 
Park, Prescot, manufacturer. The number of directors is not to be 
less than two nor more than seven. The subscribers are to appoint 
the first; qualification, £250; remuneration, £200 each per annum 
(£250 for the chairman) and a share in the profits. 


Electrical Testing Laboratories. Limited (66,329). 
—This company was registered on June 26th, with a capital of 
£3,000 in £1 shares, to acquire the Westminster Electrical Testing 
Laboratories, 14, Great Smith Street, S.W., to adopt an agreement 
with F. J. Warden-Stevens, and to own and maintain any 
laboratories or other places where electrical, chemical, or other 
machinery or,apparatus can be tested, calibrated, or standardised. 
The first subscribers (each with one share) are:—W. W. Norman, 
Essendine, Woking, secretary; B. G. Battson, Brackenhurst, Woking, 
architect; E. R. Blundstone, 14, Great Smith Street, S. W., consult- 
ing chemist; A. Sharp, 47, Victoria Street, S. W., consulting engi- 
neer; S. Hutchinson, 47, Chancery Lane, W. C., solicitor; H. G. 
Ralton, 54, Thornton Street, Brixton, S. W., clerk; and T. J. Woods, 
15, Wylden Street, Forest Hill, S. E., clerk. Registered without 
articles of association. Registered office, 34, Victoria Street, S. W. 


Typewriting Telegraph Corporation, Limited 
(66,33 2).— This company was registered on June 26th, with a 
capital of £100,000 in £1 shares, to adopt an agreement with 
Recording Telegraphs, Limited, to acquire any patents relating to 
the generation, storage, and transmission of electricity, or to tele- 
graphy, and telephony, and to manufacture, sell, let on hire, erect, 
maintain, and deal with recording telegraph instruments and other 
electrical apparatus, machinery, appliances, and things. The first 
subscribers (each with one share) are:—R. J. Barrow, 109, Fort 
Road, Bermondsey, S. E., clerk; A. R. Denton, 35, Queen Victoria 
Street, E. C., secretary; F. Viller, 14, Kitto Road, S. E., clerk; J. T. 
Caffrey, 9, Millman Street, W. C., clerk; H. J. Taylor, 40, Greville 
Road, Walthamstow, clerk; H. Hill, 182, Leander Road, S. W.,; 
shorthand writer; and F. Howard, 65, Digby Road, Brownswood 
Park, N. The number of directors is not to be less thau three nor 
more than seven. The subscribers are to appoint the first, subject 
to the right of the Exchange Telegraph Company, Limited, to 
nominate one; qualification, £100; remuneration, £100 each per 
annum (£150 for the chairman) and a share in the profits. 


St. Austell and District Electric Lighting and 
Power Company, Limited (66,382).—This company was regis- 
tered on June 27th, with a capital of £10,000 in £1-shares (300 
founders’), to adopt an agreement with the United Kingdom Tram- 
way, Light Railway aud Electrical Syndicate, Limited, and to 
carry on the business of an electric lighting company in all its 
brauches. The first subscribers (each with one share) are :—J. M. 
Coon, Bank Office, St. Austell, engineer; H. Hodge, 20, Fore Street, 
St. Austell, seed merchaut; A. P. Coode, Polcarde, St. Austell, 
solicitor; E. J. H. Bluett, St. Mary’s, Scilly Isles, engineering pupil ; 
H. Tullock, 28, Victoria Street, S.W., retired Major; J. Parnell, 
Waltham Abbey, Essex, J. P., civil engineer; and W. H. Lawley, 78, 
Grange Park Road, Leyton, clerk. The subscribers are to appoint 
the first directors; qualification, £100 ; remuneration as fixed by the 
company. 

Schattner Electricity Meter Company, Limited 
(66,427).—This company was registered on June 29th, with a capital 
of £50,000 in £1 shares (12,500 deferred), to acquire the patents of 


E. Schattner, F. M. Long, and F. W. Harmer, for inventions 


relating to electricity meters, to acquire the business now carried on 


Py 


. — — 
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by the said vendors at Timberhill, Norwich, and to carry on the 
business of electrical and mechanical engineers, electricians, manu- 
facturers of electricity meters, &c. The first subscribers (each with 
one share) are:—E. Schattner, Timberhill, Norwich, engineer ; 
F. M. Long, 12, Mile End Road, Norwich, engineer; J. C. Wrist, 
27, Noyna Road, Upper Tooting, secretary; R. S. Baill, 78, Elm- 
bourne Road, Upper Tooting, chartered accountant; F. W. Harmer, 
Oakland House, Cringleford, near Norwich, gentleman; R. J. 
Wallis-Jones, 6, Hampstead Mansions, Heath Street, N.W., engi- 
neer; and A. M. Billington, 27, Eaton Rise, Ealing, engineer. The 
number of directors is not to be less than three nor more than five; 
the subscribers are to appoint the first; qualification, £250 ; 
remuneration, £600 per annum and a share in the profits, divisible. 


R. Waygood & Co., Limited (66,110).— This com- 
pany was registered on June 28th, with a capital of £210,000 in £1 
shares (105,000 preference), to acquire the business of a company of 
the same name, to adopt an agreement with the said old company 
and its liquidator, and to carry on the business of manufacturers of 
and dealers in lifting machinery, hydraulic, electrical, mechanical 
and general eugincers, contractors, K. The first subscribers (each 
with one share) are:—H. C. Walker, Falmouth Road, S.E., engi- 
neer; W. R. Green, Falmouth Road, S.E. , engineer ; E. P. Okeden, 
Falmouth Road, S.E., engineer; R. J. White, Cunard Street, 
Camberwell, mineral water manufacturer ; D. W. R. Green, Hillside, 
West Chislehurst, engineer; M. Lancaster, 10, Ironmonger Lane, 


E.C., chartered accountant; and C. W. Hildred, 2, Hampton 


Gardens, Catford, engineer. The number of directors is not to be 
less than three nor more than seven; tbe first are H. C. Walker, 
W. R. Green, C. Day, E. P. Okeden, D. W. R. Green and R. J. 
White ; qualification, £1,000. 


Lewisham and District Electric Supply Company. 
Limited (66,420).—This company was registered on June 29th, 
with a capital of £10,000 in £1 shares, to carry on at Lewisham, 
S.E., ahd elsewhere the business of an electric light company in all 
its branches, and in particular to coustruct, lay down, and main- 
tain all necessary mains, cables, wires, lines, accumulators, 
lamps, plant, machinery, &c. The first subscribers (each with. one 


share) are: — J. Atherton, Hurst Park, Prescot, Lancashire, manu- 


facturer; W. M. M. Forwood, 15, Union Court, Castle Street, 
Liverpool, solicitor; F. Horne, 44, Loughborough Park, S. W., 
secre G. T. R. "Collis, 3, Lewisham Park, traveller; H. Perry, 
26, St. Mary’ s Square, S. E., book-keeper; D. Galer, 11, Ferndale 
Road, Clapham, S.W., traveller; and A. ‘Purnell, 25, Carlingford 
Road, N. W., picture dealer. The number of directors is not to be 
less than two nor more than five; the subscribers are to appoint the 
first. 


W. II. Allen & Sons, Limited (66,440).—This com- 
pany was registered on June 29th, with a capital of £200,000 in 41 
shares, to acquire the Queen's Engineering Works, Bedford, with 
the business carried on there by W. H. Allen, Son & Co., and to 
carry on the business of mechanical and electrical engineers, elec- 
tricians, suppliers of electricity for light, heat, motive power, and 
otherwise, coal and ironmasters, miners, timber and lumber mer- 
chants, shipbuilders and owners, and general merchants. The first 
subscribers (each with one share) are :—E. E. Ford, 61, Dennington 
Park, N. W., gentleman; F. S. Davis, 106, St. Alban’s Road, Seven 
Kings, writer; J. W. Paget, 48, Arbour Square, Stepney, writer; 
J. F. Cooke, 45, Rymer Road, Addiscombe, clerk; T. F. Stevens, 
37, Sandown Road, South Norwood, gentleman; A. G. Lewis, 47, 
Park Row, Forest Hill, gentleman; and J. W. Ward, 14, Marney 
Road, S. W., gentleman. The number of directors is not to be less 
than two nor more than five. The subscribers are to appoint 
the first; qualification, £500; remuneration, £2,000 per annum, 
divisible. 


SUPPLY STATION ACCOUNTS. 


- THE Chester Corporation have had no cause 
Chester 


to regret having, perhaps hesitatingly, taken over 
ra into their own hands the electricity supply 
3 nta. undertaking, which immediately upon the 


change improved in all respects, as we fully 
considered when placing the accounts for 1897 and 1898 before our 
readers on October 20th last. It was hardly to be expected that 
similar progress would be shown in 1899, but it will be found that, 
making due allowance for the enhanced prices ruling last year, the 
accounts indicate a satisfactory state of affairs. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure £54,772 465, 766 £10,994 
Number of units sold 473,656 617,792 144,136 
Total maximum demand KM 350 529 179 
Gross revenue aR £7,665 £9,607 £1,942 
Gros profit 5 £4658 24,999 £341 
Average price per unit sold 377d. 8 60d. — 17d. 


may be stated thus: 


The revenue statement shows that the price received is gradually 
being reduced, and the consumers have every renson to be satisfied 
with an average of 3°6d., as compared with 45d. in 1897. The gross 
revenue is rising rapidly ; ; the increase last year over 1898 being 
twice that of 1898 over 1897. 


REVENUE STATEMENT. 


1996. 1899. 
Gross. Per unit. Gross. Per unit, Increase 
Sale of energy 47,438 3°77d. £9,268 360d. — 17d. 
Meter rents, &o. ae BA 183 ‘09d. 251 10d. + Old. 
Supply of lamps 03d. + 01d. 


44 02d. 88 
Sundry fees, &0. r ; uk 


Gross revenue £7,665 3° 388d. 49,607 "373d. — 15d. 


The public lighting at the beginning of the period under review 
comprised 116 arc- lamps and 120 incandescents. The present 
number is 165 ares and 206 incandesceuts. The units generated, &., 


Public Private Total Used on Total 
lamps. supply. sold. works. generated 
1897 .. 103,311 252, 646 355,957 65,522 470,524 
1898 ... 147,077 326,579 473,656 71,999 575, 131 
1899 .. 217,823 399,969 617,792 86,262 763,154 


Chester was fortunate in obtaining an extremely low coal bill in 
1898, aud has therefore, not unnaturally suffered by the great in- 
crease in the cost of fuel; the coal bill per unit has gone up as 
much as 50 per cent., but even. at 45d. is very satisfactory for an 
output of less than 3 of a million units. Repairs” are also 
on the up-grade as might be looked for. Notwithstanding increases 
in each item of the works cost, Mr. Thursfield ought to be satisfied 
with a totdl cost of less than 14d. per unit. 


Cost OF PRODUCTION. 


1896. * 1899. 
Groes. Per unit. Gross. Per unit. Increase. 


Ont 5 zino £598 30d. £1,155 ‘*45d. ＋ 15d. 
W 1 6 . e e 
W 163 00d. 306 12d. ＋ 03d. 
hn gencretion and distriba- 
nan u- ž Ae 

tion and attending public | 875 44d. 1,157 45d. + 01d. 

amps 
Re d maint f 

dallainge engines, ine 370 19d. 84% Bad. T 14d 

dynamos and street lamps 

Works costs .. £2,006 102d. £3,465 135d. ＋ 33d. 

Rent, rates and taxes — 83 Odd. 149 06d. ＋ 02d 


salaries of man e 
neer, secretary, clerks, 

ve neral establishment 
264 


oo 


Other expenses as 


Management maging engi | 6 


— —ẽẽẽ !— — A 


Total costs 


The reduction in receipts per unit coupled with an increased cost - 
sheet has prevented a large increase in gross profit, but it is ample 
to provide a substantial contribution to the resefve fund, and a 
small amount carried forward. > 


Prorit STATEMENT. 


1898, 1899. 
Interest be ; oe £1,442 £1,890 
Sinking fund for repayments . do. Bs 1,317 1,903 
Net profit carried to preliminary expenses” 1.053 n 
4 i reserve fund .. ve 846 1.140 
i 10 forward .. | j 66 
Gross profit eee + £4,658 £4,999 


CITY NOTES. 


Blackheath and Greenwich District Electric Light 
Company, Limited. 


WHEN our representative presented himself at the meeting of the 
above company at Cannon Street Hotel ou Tuesday he was informed 
that the proceedings were not open to the Press, and in response to 
inquiries was informed that there was nothing of special interest. 
transpiring. How correct this was may begathered from the fact that 
a report of the proceedings appeared in the Times and other papers 
of Wednesday, and as most people who are interested in electricity 
supply business have been watching the Blackheath Company with 
considerable interest for some time past, we reprint the Times 
report of the meeting, contenting ourselves with but one remark, 
and that is, that proposals to issue fresh capital (44 per cent. deben- 
tures) are not always considered matters little importance. 
An extraordinary general meeting was held, Sir J. A. Willox, M. P., 


in the chair, to consider resolutions for increasing the capital of the 
company to £300,000 by the creation of 150,000 new shares of 41 
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each entitled to receive out of the profits a fixed cumulative pre- 
ferential dividend at the rate of 7 per cent. per annum, and autho- 
rising the directors, without prejudice to the powers vested in them, 
to create and issue £120,000 of debenture stock carrying 44 per cent. 
per annum interest. The chairman, in proposing the resolutions, 
reminded the sharcholders that when he last addressed them, the 
company had not commenced the supply of electricity from their 
own works. They had, however, overcome their initial difficulties 
since, and a good many orders, both for light and power, had been 
secured. When the company began their own supply in February, 
the number of lamps connected was equivalent to 5,900 8-c.P., 
whereas at the present time 10,000 lamps were connected, and as the 
longer nights approached, the directors anticipated that tais rate of 
progress would be accclerated. A considerable amount of energy 
to industrial works was already being supplied by the company, and 
contracts had been completed for still larger supplies of power for 
manufacturing purposes. The total expenditure to date had been 
£128,000, but there were other charges to be brought in. To meet 
these liabilities, and to extend their area of supply, for which powers 
had been obtained, additional capital was required. After much 
deliberation, the board recommended the issue of £100,000 of mort- 
gage debenture stock bearing 44 per cent. per annum interest. It 
would be repayable in 1931, and would be redeemable at the com- 
pany's option at 105 after it had run for 10 years. Under certain 
restrictions the stock might be converted into an equivalent amount 
of 7 per cent. cumulative preference shares, but the option of making 
this conversion practically attached to a period of five years only. 
Allotments of the stock would be made to the shareholders in 
priority to other applicants, Some shareholders bad assumed that 
the directors proposed to issue both mortgage debentures and pre- 
ference shares, but they had no such intention. What the board 
proposed was to issue £100,000 of debenture stock, and if the 
debentures were converted into preference shares, such debentures 
would ipso facto be cancelled. 

Mr. H. W. BowDeEn seconded the motion. . 

A discussion followed, and in the result the CHAIRMAN promised 
that the board would issue no preference shares, except for the pur- 
pose of exchange, without first consulting the shareholders. The 
resolutions were approved. 


The United River Plate Telephone Company. 


AT the annual meeting of this company, held at Winchester House 
on Tuesday, Mr. J. IVG Courtenay, the chairman, in moving 
the adoption of the report, said that the continued improvement 
anticipated at the last meeting has been fully realised. The fluctua- 
tions in the gold premium had been slight, the Government scheme 
for maintaining the minimum gold premium at 127°30 having, so 
far, met with a measure of success. The number of subscribers was 
now approaching 9,000, the increase being 50 per cent. greater than 
during the previous year. The new central office building was com- 
pleted last December. Substantial progress has been made with the 
important work of laying underground plant. It is essential to the 
company’s best interests to extend the system of subways as much 
as possible. In regard to the credit side of the balance-sheet, the 
addition of £23,154 capital outlay was due to the expenditure on 
underground plant, switchboards, &c. The item of conversion of 
the old 7 per cent. debentures had now disappeared from the 
balauce-sheet, the balance outstanding (£5,504 6s. 8d.) having been 
written off the depreciation fund. Sundry debtors, £8,222, were 
some £1,600 more, owing chiefly to advance payments on materials 
ordered which are carrying interest. Investments were at a higher 
figure. The stock of instruments and materials in the River Plate, 
which stand at £1,000 more than last year, consists almost entirely 
of new material. The remaining items of hills receivable and cash 
at bankers, in hand, and at call, make a total cash balance of 
434,406. On the debit side, the subscribed share capital was 
increased by the issue of 483,195 preference shares; the debenture 
stock remained at £179,947. Sundry creditors, £5,387, were about 
£500 less. The reserve fund, £20,000, is to be increased to £40,000. 
This was a very satisfactory item. The depreciation fund, £3,495, is 
the remainder, after writing off the balance standing against the 
conversion of the old 7 per cent. debentures, which were 
refunded as 5 per cent. debentures. The cost of their con- 
version, originally amounting to £29,209, had now been 
wholly met by appropriations from year to year from reserves. 
The gross revenue in the River Plate was this year £101,169, 
an increase of nearly £16,000 over last year. The expenses on the 


other side of the account were maintenance charges in 
the River Plate, £45,042, an increase of £3,000; London 
expenses, an increase of £2,353; and other items. The balance of 


profit for the vear was £35,179; this was after deducting debenture 
interest and dividends paid on the preference and ordinary shares 
at the end of December, the latter amounting to £7,250, so that the 
total net profit for the year was £42,429, as compared with £33,333 
last year. In dealing with the apprupriation of this sum, the board 
had considered it desirable to continue the policy of building up a 
substantial reserve, and therefore propose that the sum of £5,000 
should be put to depreciation fund, and £20,000 to reserve fund. 
After paying a further dividend on the ordinary shares of 44 per 
cent., making a total return for the year of 7 per cent., there 
remained the sum of £5,019 to carry forward. As to capital 
expenditure, they must recognise the necessity of adding largely to 
their capital outlay in order to properly equip their telephone plant 
with the latest improvements, and thus render it effective to meet 
not only the business already existing, but the anticipated continual 
Increase in the future. The managing director, Mr. F. W. Jones, 

„of last winter in Buenos Ayres. He was greatly 


spent 


impressed with the prospects for rapid growth of the business, and 
of the great need of putting as much of the trunk system under- 
ground as possible, in order to efficiently prepare for that growth. The 
company’s overhead wires were already so numerous and so close 
together that it became more and more difficult to avoid induction, 
and the obvious remedy was to have as extended an underground 
system as possible. A substantial beginning of this necessary work 
had been already made, but much remained to be done, and in order 
to provide for a scheme which should at once be efficient and 
economical, it was essential to have the requisite capital at com- 
mand. The subject had engaged the close consideration of the 
directors at home and of the management in Buenos Ayres. They 
agreed that delay in pushing on with this most essential work was 
to be avoided at all costs. It had, therefore, been decided to 
at once issue the balance of the preference share capital, 
authorised last year. Of the authorised amount of £200,000, 
half was then offered to the public, with the result that 
£83,195 was subscribed. It was now intended to offer the 
remaining £116,805. With this new capital, the directors will 
undertake improvements in the plant which will enable them to 
give a telephone service equal to any, resulting in a great increase in 
revenue. 

Mr. FREDERICK GREEN seconded the adoption of the report, and 
after a few comments had been offered by a shareholder, the motion 
was carried. The retiring directors and auditors having been 
re-elected, the usual vote of thanks closed the meeting. 


The Electric Construction Company, Limited. 


THE directors’ report to be submitted to the seventh annual general 
meeting on Thursday, July 12th, at Winchester House, at 12 noon, 
reads as follows :— 


“The profit of the year ending May 31st last, 
including the balance of £1,441 68. 2d. brought for- 
ward, is ae Gee aie sas Jis ivi 
which your directors recommend be appropriated as 
follows, viz. :— 

In providing a dividend of 7 per 

cent. on the preference shares 
(to be paid on July 31st next) 
and a dividend of 6 per cent. on 
the ordinary shares (one-half 
to be paid on July 31st next, 
and one-half on January 31st, 
1901)... as 55 


£21,729 1 9 


£3,500 0 0 


13,452 0 0 


The surplus of 


to be carried to next year's accounts. 

“The buildings and plant have been thoroughly maintained, and 
£5,000, as usual, has been credited to depreciation account, which 
now amounts to £33,060. The buildings of the extensions referred 
to in last year's report, have been finished, and the shops are now 
being equipped with the latest labour-saving tools and appliances, 
capable of turning out economically and with dispatch the largest 
electrical machinery that may be required. Among the more 
important works of last year may be mentioned the power house 
and line equipment, with British machinery and appliances through- 
out, of the extensions of the City and South London Electric Rail- 
way. The works are well supplied with orders at remunerative 
prices; the relations with all classes of employés are thoroughly 
harmonious, and the directors have had much pleasure in awarding 
the usual bonus in recognition of good service. It has been con- 
sidered expedient to foreclose the mortgage on the Madras Electric 
Tramways and to acquire the undertaking, but it is not intended 
that this should be a permanent investment. Meanwhile the work- 
ing of the tramway yields a moderate return on the cost, and the 
trattic is developing satisfactorily. The compensation paid under 
the Workmen’s Compensation (1897) Act is, for the year, less than 
£20, but £150 of last year's profit has been credited to the fund to 
meet such claims. The directors who retire by rotation at the 
general meeting (and who are eligible for re-election) are Sir Daniel, 
Cooper and Sir James Pender. The auditors, Messrs. James Meston 
and Co., offer themselves for re-election.” 


Thomas Parker, Limited. 


THE annual mecting of this company was held at Wolverhampton 
last Friday, Mr. C. T. Mander presiding. 

The CHAIRMAN moved the adoption of the report. He remarked 
that it was only when dividends of 14 per cent. were to be declared, 
or none at all, that shareholders were likely to attend and ask 
questions. This year, as they saw from the report, it was proposed 
to declare a dividend of 10 per cent., which he considered was quite 
gat isfactory, in fact, he would not think of declaring a larger one for 
some time to come. The fact that they were able to take over 
£5,000 to the reserve was also satisfactory. They had not made so 
much gross profit during the year as in the previous one, and as they 
knew that was hardly to be expected, because the price of materials 
of all sorts had gone up, and they had not thought it policy to 
increase the price of their manufactures, dynamos, &., in a like 
proportion. He thought, however, the 10 per cent. dividend, and 
the £5,000 going to the reserve, would be considered as satisfactory. 

Mr. T. PARKER seconded the motion, which was adopted, as was 
also a formal resolution declaring the 10 per cent. dividend. 

The directors and auditors were re-elected. 
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The West African Telegraph Company. 


THE Marquis of Tweeddale presided at this company's meeting last 
Friday. In moving the adoption of the report said that revenue for 
the year ended December 31st amounted to £77,008, an increase of 
£11,486. That increase was principally due to exceptional traffic 
with South Africa in consequence of the war. This increase was 
£11,498. On the other hand, there was an increase in the rent of 
cables of £563, and a reduction in the loss on exchange of £419. 
The total working expenses were £20,298, or a decrease of £1,229, 
made up of several items. The expenses attending repairs and 
renewals were £11,482, a decrease of ‘£6,236. Since the date of the 
accounts they had had to incur the cost of extensive repairs to Bathurst- 
Dakar and the St. Thomé-Loanda cables. The net result of the 
year’s working was £23,298 profit, of which £23,000 would be 
laced to reserve and the balance carricd forward to next year. 
e revenuc included £12,000 in respect of the subsidy due from 
the French Government for 1899, and the non-payment of that 
amount had been provided for by transferring. £12,000 from the 
general reserve fund to a special fund pending a settlement. The 
delay in the settlement of that item was due to the unsettled state 
of politics in France and the frequent changes of ministers. The 
, board hoped that before long some arrangement would be come to on 
an equitable basis. The general reserve fund now stands at £28,188, 
which, taking all the circumstances into consideration, was far from 
adequate for the requirements of the company. The question of 
dividends must, therefore, be deferred until they were in a position 
to replace the heavy withdrawal which they had been obliged to 
make out of the fund. 

Sir Henry Mance seconded the adoption of the report, which 
was unanimously carried. 

The CHARMAN then explained briefly the proposed staff pension 
fund, under which the staff will contribute 4 per cent. of their 
salaries and the company a like amount. The cost to the company 
will be about £500 per annum. The scheme was approved, and the 
necessary papers for carrying it out are to be prepared. 

The Hon. A. G. Brodrick was re-elected a director, and Messrs, 
Deloitte, Dever, Griffiths & Co., auditors. 


» 


The Bastian Meter Company, Limited. 


TRE third ordinary general meeting was held on Thursday last week 
at the offices, Kentish Town, under the presidency of Mr. C. Orme 
Bastian, who, in moving the adoption of the report and accounts, 
said that the results of the past year could be summed up in 
two words, viz., rapid progress.“ They had converted a loss of 
£2,000 shown last year into a profit of nearly £400 this year. 
During the past three weeks the orders for meters were larger than 
for the whole of the first six months of the year, and therefore the 
directors were justified in taking a sanguine view as to the future. 
They were glad to be able to pay the preference dividend in full, 
and he believed that the ordinary shareholders would soon receive 
ample reward for their patience. Taken altogether, he thought the 
shareholders had reason to look forward with unbounded contidence 
to the future of the company. 

Mr. UMBERTO CIANTAR seconded the adoption of the report, 
which was unanimously agreed to. 


Greenwood & Batley, Limited. . 


THE report for the year ended March 31st, to be presented at the 
meeting to be held in London on 10th inst., states that, after pro- 
viding for interest on the debentures and for expenses of manage- 
ment, writing off £1,500 for depreciation on buildings and plant, 
and making due provision for doubtful accounts and allowances, the 
accounts show, with £2,956 brought forward, an amount available 
of £11,785. The directors recommend out of this sum dividends at 
the rate of 7 per cent. per annum on preference ard of 24 per cent. 
per annum on the ordinary share capital, leaving £463 to be carried 
forward. The buildings, plant, and machinery have been main- 
tained in efficient working order and condition, £9,000 having been 
expended during the year on maintenance account and charged to 
revenue. This amount is exceptionally heavy, as advantage was 
taken during the first half of the year, when the cartridge depart- 
ment was practically without orders, to thoroughly overhaul and 
repair the cartridge-making plant, which since January last has been 
working to its utmost capacity on Government contracts. 


Elmore’s German and Austro-Hungarian Metal 


Company. 
WE read in the Financial Times :— 


secretary of Elmore's German and Austro-Hungarian Metal Company, 
Limited, has issued a circular to the shareholders sadap toat the demand for 
s produced by the company at Schladern rendered it imperative to increase 

the tank capacity of the factory, and the direotors have erected a new tank 
room and have commenced the installation of 82 new tanks, which are now 
rapidly approaching completion. The extension is necessary also in view of the 
factthat the German Government has decided to largely augment ite Navy, and 
in addition to meeting the demands of the trade, which are increasing rapidly, 
the company, as practically the sole contractors to the Navy, must be in a 
tion to cope with the increased demands of the naval dockyarde. The 
have given careful consideration as to the best means of raising 

further capital in order to provide for the copper required for the increased output 
to the value of over £10,(00), and they have come to the conclusion that it would 
advantageous to the company to raise the money by a further issue of pre- 
erence shares, and although they are reluctant to increase the nomber of 
abares issued which participate in the nine-tenths of the net profit, each share- 
holder who takes his proportion of one new share for every five that he now 
holds will retain his full interest in the company. It is proposed to issue 5,000 


shares at par. 


Electric Power Storage Company, Limited. 
THE directors’ report to May 31st, 1900, reads as follows: 


The profit for she year is 25,809 4a. 3d., and the balance brought forwasv from 
last year, £554 128. IId., together amounting to £5,968 17s. ot £248 
1s. 1d. has $ fund; and the 


been carried to reserve fund, and £1,000 to 
directors recommend the payment of a dividend of 5 cent. on the ordinary 
rb a further £4,862 88. K. leaving £258 78. 8d. to 


share capital, which will a 
carried forward. The company’s buildings, plant, tools, &c., have been 


maintained in thorough repair and condition at a cost of £2,894 108. 2d., which 
sum has been provided out of revenue. The directors are glad to state that the 
demand for the E.P.8. batteries ineréases year by year, and the recent erten- 
sion of the works is being faRy utilised. The orders on band are larger in 
amount than at any previous time, and include several for tramway and power 
stations, the special type manufactured by the company for this p having 
met with the entie approval of engineers. The development of the business 
has necessitate the introduction of further working capital, and a call of £1 
per share has been made during the year on 8,132 ordinary shares on which only 
3 share had been previously paid. The directors regret to announce the 

of Mr. Frank King, lately a director, and for many years manager of the 
esmpany. Mr. King's death in August last removed one of the pioneers of the 
storage battery industry. 


Edmundson’s Electricity Corporation, Limited. 


THE directors’ report for the year ended March 31st, 1900, to be 
presented at the third annual meeting at Broad Sanctuary Chambers, 
S. W. to-day (Friday), reads as follows: The directors beg to submit 
their third annual report and statement of accounts. Including the 
sum of £2,572 5s. brought forward from last year, the net profit, 
after payment of debenture interest, amounts to £19,832 68. 9d. The 
directors recommend that £5,000 be written off goodwill, and that a 
dividend of 6 per cent. be paid upon the ordinary and deferred 
shares for the year ended March 31st, 1900, amounting to 
£10,674 48. 2d., leaving a sum of £4,152 2s. 7d. to be carried forward 
to the next account. The electric lighting stations at Folkestone, 
Winchester, Woolwich, Bromley (Kent), High Wycombe, Salisbury, 
Ventnor, Chislehurst, and Newmarket, all of which were completed 
a year ago, have been working satisfactorily, and dividends have 
been paid to the shareholders of the five first-mentioned companies 
as the result of the first year’s working. These results, obtained at 
so early a stage, must be looked upon as most encouraging, and 
confirm the belief of the directors that electric lighting in such 
towns will prove a profitable investment. During the year the stations 
at Guernsey and Alderley Edge have been completed aud are now 
working. Details showing the progress of the various stations are 
given in the accompanying schedule. Work has been commenced 
for central stations at Montrose, Brechin, Melton Mowbray, 
Lymington, Sandown, Shanklin, Newport and Cowes, and Parlia- 


‘mentary powers are being obtained, with the consent of the local 


authorities, for several other towns. A considerable number of 
private installations for country houses, &c., have been carried out, 
and this department of the business has been well maintained, 
Investments in local companies in which the corporation is 
interested have been taken in the balance-sheet at cost price. During 
the year 9,400 ordinary £5 shares, being the balance of authorised 
capital, have been issued and fully paid up. Further capital will be 
required for the works in progress, and the directors recommend 
that the nominal capital of the company be increased to £400,000 
by the addition of 40,000 shares of £5 each, and they propose that 
£100,000 should be issued as 6 per cent. preference shares, reserving 
the other £100,000 for issue at a future time. One of the directors, 
Mr. W. R. Davies, retires by rotation, and is eligible for re-election. 
The auditor, Mr. W. H. May, retires, and offers himself for re- 
election.” 


CENTRAL Stations WORKING. 


Number of Capital 
B- c.. lam expended 
connected. to Dec. Bist, 
Name of June, June, 1899. Remarks and financial 
town. 899. 1900. results to December 81st, 1899. 
Folkestone . . 18,000 20,600 


£62,908 Dividend of 4 & paid on ordinary 
shares. 


385,7 7 9% % dividend paid on ordinary 
shares after paying debenture 


80,474 1 divid à paid rdi 
en on ordinary 
shares after paying debenture 


82,908 93 aivia d paid rdin 

en on ordina 
shares after paying debenture 
interest. There is an increasing 
demand for motive power in this 

area. 

48,156 % dividend paid on ordinary 
eee after paying debenture 
interest. The Chislehurst Com- 
ny is supplied from this station 


27,206 Earnings were equal to 24 , on 
capital expended, but no divi- 


Woolwich .. 6,750 12,000 


Winchester .. 6,500 11,500 


High Wycombe 8,500 17,000 


Bromley (Kent) 4,060 


10,200 


Salisbury . 8,000 79500 


dend was paid. 
. * 1100 6.400 284175 Sta tions open 9 to 10 months, result- 
Chislehurst .. 2100 4,00 17,569) ins in a small profit. 
Alderley Edge — 1,714 16,074 Station open five months. Progress 
l has so far been slow, 
Guernsey — 5,600 18,866 Station started work in May, 1900. 


The applications for light are 
very satisfactory. 


CENTRAL Stations IN PROGRESS. 


MONTROSE AND BRecHiN.—Work in connection with these towns has been 
retarded owing to delay in the transfer of provisional orders, but is now being 
proceeded with. 

LymInoton.— Works are in course of construction, and it is expected will be 
opened before the end of the year. A contract has been obtained for lighting 

the streets, and applications for private lights are coming in well. 

MLT Mowsray.—Works are in course of construction, and the station 
will be open in a few months. Applications for lights are coming in freely. 

SANDOWN AND SHANKLIN.—These two towns will be supplied from one station, 
which will be completed ina few months. There is every prospect of a good 
demand for light. 

NEWPORT AND Cowes.—It is proposed to supply these two towns froma 
single a and a suitable site has been purchased and works will shortly be 
commen - 
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Prospectuses. 


A PROSPECTUS of R. Waygood & Co., Limited, has been in circula- 
tion this week. In order to cope with the rapid expansion of the 
company's business reconstruction became necessary, and an issue 
on broader lines to the public was resolved upon. The company, as 
reconstructed, has a nominal share capital of £210,000, half of which 
is in 6 per cent. preference sbares, and balf in ordinary shares of £1 
each. The vendors of this old-established lift and crane manufac- 
turing and gencral engineering business take one-third of cach kind 
of shares in part payment of purchase money, and the remaining 
have now been offered for public subscription. In addition to their 
£70,000 in shares the vendors take £120,000 in cash or shares. The 
average annual profits for the years ended March, 1898 (engineering 
strike), 1899, and 1900 have been £18,453. The list was to close 
vesterday (Thursday). 

To-day the subscription list will close in an issue of first mortgage 
44 per cent. debenture bonds, and 6 per cent. cumulative preference 
shares in Rosling, Appleby & Fynn, Limited, electrical engineers, 
of Bradford. The present issue is £15,000 debentures, and £15,000 
preference capital. The company was formed with a nominal 
share capital of £100,000, to acquire as a going concern the business 
of Messrs. Rosling & Appleby, a name perfectly familiar to readers 
of the ELECTRICAL REVIEW. Mr. Fynn joined the company in 
1899, and his experience in power transmission and electric traction 
work are expected to prove of great value to the business. 
The company will have the exclusive right to numerous 
patents taken out by Mr. Fynn, and these are detailed in the 
prospectus, Messrs. Rosling, Appleby & Fynn, the vendors, take 
£27,000 in ordinary shares as their consideration, and the company 
pays the liabilities of the vendor firm, amounting to £11,391. Out 
of the cash provided by this issue, land will be bought, and the 
erection of new works with additional plant will be arranged for at 
a cost of about £14,500. The balance available for additional 
working capital will be £4,108. The profits for the years 1898 and 
1899 are £4,046 and £4,518 respectively, but these figures do not 
cover interest on capital or loans, remuneration of the partners, nor 
extra commission paid to Mr. Fynn. 


Stock Exchange Notices.— Wednesday, July 11th, has 
heen appointed a special settling day in Alliance Electrical Com- 
pany, Limited.—70,000 5 per cent. cumulative preference shares of 
£1 each, fully paid, Nos. 1 to 70,000. Edison and Swan United 


Electric Light Company, Limited.—Fully and partly paid pro- 


visional certificates for £100,000 5 per cent. second debenture stock. 
The Alliance securities are also to be officially quoted. Application 
has been made to the Stock Exchange committee to allow the 
following to be quoted in the Official List :—Kensington and 
' Knightsbridge Electric Lighting Company, Limited—15,000 
ordinary shares of £5 each, fully paid, 10,000 first preference 6 per 
cent. shares of £5 each, 10,000 second preference 5 per cent. shares 
of £5 each, and £90,000 4 per cent. debenture stock. 


The Giffre Electro-Chemical and Power Company, 
Limited.—An extraordinary general meeting of the shareholders 
of this company was held on Wednesday at the offices, 11, Corn- 
hill, under the presidency of Mr. E. Sawyer, when a resolution, 
making a slight alteration in one of the articles, which was passed 
at the annual mecting held on June 18th, was confirmed. 


— ͤ — 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending June 30th, 1900, were £724 1s. 9d.; receipts for CO DONE BE period 
1899 (6 days), £609 18s. ; aggregate for half-year to date, £10,125 17s. 2d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending June 29th, 1900, were £3,148 8s. 7d.; corresponding period, 
1899, £8,214 lls. 7d.; decrease, £66 88. 


The City and South London Railway Company.—The receipts for the week 
ending July Ist, 1900, £1,490; July 2nd, 1899, £960; increase, £510. Total 
receipts for half-year, 1900, to date, 488, 724: corresponding period, 1899, 
426,894; increase, £6,830. Miles open, 1900, 44; 1899, 34. 


The Dover Corporation Tramways.—The receipts for the week ending 
June 30th, 1900, were £213 Os. Sd.; July Ist, 1899, £210 14s. 6d.; increase, 
£2 58. 9d. Total receipts to date, 1900, £4,501 9s. 9dg. ; corresponding period, 
1899, £4,231 188. 6d.; increase, £269 118. 34d. Miles of track open, 1900, f; 
1800 1 Car miles run, 1900, 4,987; 1899, 4,476. Number of cars, 1900, 11; 

9 e 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, June 29th, 1900, were as follows:—D. U. T. Co., horse cars, 
£59 48. 8d.; ditto, electric cars, £3,602 4s. 6d.; D. S. D. Co., electric cars, 
£963 9s. 5d.; total, £4,624 188. 7d; corresponding week last year—D. U. T. 
Co., horse cars, £2,232 198. 3d.; ditto, electric cars, £1,317 68. 6d.; D. S. D. 
Co., electric cars, £1,096 128. 5d.; total, £4,586 18s. 2d.; increase, £38 Os. 5d. 
Aggregate to date, £108,626 12s.; aggregate to date last year, £94,915 48.; 
increase to date, £18,711 88. The mileage worked is 42 miles electrically, 
2 miles by horses, as against 18 miles electrically, 26 miles by horses, for the 
corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
Q -luly Ist, 1900, were £1,682; corresponding week last year, £1,462; increase, 
6. Total receipts to date, 1900, £37,502; corresponding period, 1899, 

: increase, £1,810. Miles open, 6 m. 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

THE Transvaal war is almost forgotten, speaking figuratively, as a 
factor in Stock Exchange markets. Everything is now made to 
hang upon the crisis in China. Against that not even a cheaper 
money market avails to help business along in the House, and its 
shadow is paralysing all investment departments. It is no un- 
common thing to hear a broker declare nowadays that he has not 
booked a bargain all day, and under the depressing influences of 
outside politics and inside stagnation the Stock Exchange is con- 
dering itself fortunate in having to face comparatively slight 
declines in the value of its securities. 

Another thing which is counteracting the ease of Lombard 
Street, is the remarkable number of trustee and Colonial issues 
which have recently been spread before the investor. With 
Australian Governments offering 3 per cent. loans at 95, there is not 
much inducement for the investor to seek openings for his capital 
in the markets, and the absence of the monied classes acts, of 
course, unfavourably upon the more gilt-edged securities of the 
House. But Electric Supply Debentures are well maintained. Out 
of the quartette of falls which we record in this section, three of 
them are occasioned by the marking of the stocks ex dividend. The 
other, a drop of 2 per cent. in City of London 5 per cent. Debenture 
stock, is the natural sequence of the threatened issue of more 
Debenture stock by the company. A meeting of the shareholders is 
to be held on Wednesday next in order that a resolution may be 
passed empowering the directors to borrow another £400,000. The 
Ordinary shares are very little affected in price. 

Westminsters, after a drop of nearly a pound, hardened up again. 
The market in these has now quicted down after the new shares 
have been satisfactorily disposed of. We are glad to notice that the 
fatuous demand of Somerset House with regard to the filling up of 
renunciation-forms before they can become negotiable, has been 
withdrawn. We strongly protested against its adoption three 
weeks ago, and it is satisfactory news to every investor to learn of its 
suppression. 

Edmundsons are unaffected by the declaration of the dividend, 
which came up to market anticipations. A good demand for 
Metropolitans has lifted the price to the extent of £1, the quotation 
now standing at 15. 

After the opening of the Central London Railway by the Prince 
of Wales the flutter of buying the shares ceased, and the price has 
fallen 78., allowing for the deduction of the dividend. Some of the 
speculative division who had laid in Central London Deferred half- 
shares quickly cleared out, and the result is a small decline in price, 
but the Preferred, on the other hand, are ex dividend and unchanged 
in price, making a practical rise of 1s. 6d., the amount of the 
distribution. A very strong Stock Exchange tip to buy Central 
Londons is being widely circulated. We hardly see the reason for 
it, but trust that the rise will take place for the sake of the patient 
original shareholders. 

City and South London stock has relapsed on the lift accident at 
London Bridge, which is likely to cost the company compensation 
that it can ill afford, besides tending to make the public nervous of 
travelling on the line, and thereby reducing traffic receipts. In 
sympathy with the fall in City and South London, Waterloo and 
City Ordinary was marked down a brace of points. Probably this 
fall in price was brought about, as a matter of fact, by a suspected 
seller, who was busily unloading London and South-Western stock 
at the end of last weck. 

Amongst other miscellaneous items we may remark that the latest 
emission of Calcutta Tramway shares commands 10s. premium. 

British Electric Traction Ordinary are now quoted ex both divi- 
dend and rights ; the Preference still carry the dividend of 68. per 
share, but not the rights. The new shares are, of course,*to some 
extent pulling down the prices of the old. A brisk market is now 
existent in the fractions, the Ordinary being quoted at &s., and the 
Preference at 4s. per fraction. 

In throwing out the Dublin Electric Lighting Company’s Bill, 
Parliament acted in accordance with most Stock Exchange wishes, 
but its rejection of the Electric Lighting Provisional Order (No. 11) 
on Tuesday night was not wholly welcomed in the House. Metro- 
politan shares, however, went better on the action of Parliament, 
and the proprietors will breathe more freely now that competition 
isstaved off for sume time. 

The Chinese crisis has so far failed to depress the telegraph 
inarket to any extent. Eastern Extensions have hardened, and the 
latest issue of shares is quoted at 1} premium. The company will 
be considerably more affected by the Far Eastern question than its 
contemporary, the Eastern Telegraph, but shareholders should not 
part with their holdings at present. Very little animation prevails 


in the telegraph department as a whole, and the Anglo-American 


stocks are hardly mentioned. 


E 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Business done 
NAMB, . , week entied 
June 27th, July 4th. | July 4th. 
a | 1900. 
African Direct Telegra 4 % eee 100 —104 99 —1C( 3 eee ee 
Telegraph 5 Debs., Nos. 1 to 1,250 Red. eee 85 e 90 85 no 90 eee ee 
Anglo-American ph eee 00 eee eee eee 60 — 65 €o ee 
Do. do. o% Pref. ooe eee oes 13 —1144 1133 —114} 1143 1) 
do. oe eee eee eee 12 — 18 — 13} 13} 12 


Do. erred, Ste 
000 | Obili heer icy: Nos. 1 to 44,000 „ 


Do. do. Sterlin 500 4 Deb. eee Red. 
Cuba Telegraph eee une eas * eee eae eee 


States 0 F 82% | 83% | 3 % II- 12 11 13 
Direct West India Cable, 43 Y Reg. Bb. se i 100—108 | 99—108 x 
Eastern T Ord. oee eee eee eee 148 —153 148 —158 
3} e Stock 0 woe eee 97 —100 97 —100 992 
Bastern Extension, 6 a 1% * a 163 r asi. ise ta 
eee = * 1 14} 
6,700 4 Do. 65% (Aus. Gov. Sub. . 100 —108 = ý i 15 
26,6001 i 7 do. Beater, 1,060-8,975; A RR 100 —108 eon m cee eee 000 
830, and Deb. eee oe 4 Mort. Deb. oo 112 —117 112 —117 112 ee 
Nos sph 8,000, red. rob. 100 —108 | 100 —108 eos eee 
Ares e Bub.) 1—6, 35 e | co -108% lico —108% | 1004 | 
180,237 Globe Te n „5 6% | 14— 112 11 nè | u| 1g 
15 — 164 | 15 — 154 (15 15 
ARE 822 — 84 82 pope: 84 eve eee 
"Halifax and Berm pan Mes Sess 3 0 —108 88 101 2 0 | ... 
Huropean Telegraph eee eee 10 V 10 % 53 -e 57 58 = 57 ry) 
Montevideo Telephone, 15 15 15 7.0. on hi aa E i 5 
oa. eee c.o 00 
Motinai D 10 0 8 Pret., Nos. 1 to 86,403 32 ful En „ 
Telephone, eee oe eee son — E 6 eee 
Do. 6 Oum. 1st Pref. soe eee ove 10 6 13 — 16 18 ax 10 oes oe 
Do. 6 Oum. eee * 10 6 12 — 14 12 — 14 ee oe 
Do. 5 Non-cum. 8rd Pref., ee 5 5 5 — 5&3 5 mE 000 
5 — 8 Seo, : Bed. ma hae a 5 8 98 mA mae xd) 100 | ... 
an 0. Ip = eee 
| Pacific 3 Tol., 4 55 Guar. Debs., 1 tol, 100 | 4 102 —106 100 —108 2d vee 
Reuters eee eee ooo seo seo eee eee ese 8 5 71— 81 71 — e} 8ł 74 
Submarine Oables Trust ose ove oe one coo |Oort.| o 125 —180 125 —130 127 eee 
United River Plate eee oe 5 5 > 4 44 — 54 5 aa! 54 5} ee 
Do. do. 5 V Oum. Pref. Nos. 1—16,689 5 see 5 — 51 5 — Ard aoe eee 
oes ese eee Stock oe 106 —1(C8 104 —107 a ee eee 
West African ph, 5 eee 00 eee eee 100 V 97 — 100 97 —100 ove Ty) 
Weat Coast of 0. 1 000 and 68,001 008 a3 ove 4— 1 1 eee eee 
Do. do. 4% Debs., 1—1,500 Bras. Bub. 100 e 100 —108 99 —102 xd. . a 
W Telegrs s Lid. 1305 980 we | 1017 % 147 — 15 14 — id 14 
estern 0. eee eee eee — x 16 1 
Do. 5 i aud series, 1906 eee 100 eee 105 Lio 108 —106 eee “a 
West India and Panama „„ eee. . 10 9 — i §— s s 
Do. do. do. 6 Oum. lst Pref. eee 10 6 64— 7 61— 71 eee eee 
Do. do. do. 8 2nd Pref. 10 6 6 — 7 6 — 7 00 see 
Do. do. da. 6% Non. 1 to 1,800 | 100 104 107 |102 —105 xd} ... | h 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Heo. Lé. Sup., Ord., 101 to 19,761 4 6 6 5 7 — 8 7 — 8 
13,000 Do. do. "7% Oum. Pref. ... 7 5 81— 91 | s— of 
20,000 Do. do. á 1 2 do. % Oum. Pref. p 92 o% of A 61— 5 a 
000 Hlectricity upply eee eee eee ‘eee wee 3 
m oy 72 e 15 001 100,000 .. 85 105 | 6 4 1 ae 
he E = — 9 - 9 8 8 
Oum. Pref., 1 1 $o 40 ' ; 6 7 |8 . |14- 18 124 — 134 t| SA 
Deb. Btook, Sori isa, at S115) all paid ‘ail paid 5 eee eee 124 —129 122 =n xd 1225 
0 ot W 27.4. 40,0 i 4 v 9 — 10 9 — rc 
do. do. 2 00 6 8 .. | ug— 123 |14- TA i2 | 52 
De. 43% Deb. Stock, Prov. Socks (all paid n „. 110 — 118 108 —1II O .. 
R sea 5 B 7 41— 5 44 — 43 
ot % 2 Mort, Deb, Bto Btook o a ae ae —104 1101 —104 
London — Zu one eee toe * 1 1 = 1 1 ' 1 
Do. gapir 88 6% Pret — | 6 ® 4— 44 | 4— 4 13 i 
Metropolitan Blectric Bu to - 1 144 — 35 15 ce 
pply, 10 Mortgage > Boban Stock eee 118 one 11 5 eee eee 
Do g Mort. Deb. Stock Red.. 97 — 90 96 — 98 xd =. | *.. 
Notting Hill Mleotric ting 0 eee eee 16 — 17 154 — 16. xd eee eee 
St. James’s and Pall Electrio Light, Ord. cee s 4 ag 14 — 15 14 — 16 ii 85 
Do. do. 7 V Pref., 20,061 to 40,080 83 — 04 84— 94 eee eee 
Smithfield Market Elect. Supply, Ord. ... ove dii 5 2 — 23 2 — 23 85 . 
Do. Do. Deb. soe eee 85 wa 95 85 = 95 ees ave 
South London Blectricity Supply, 658 ove eos 37 — 4 84 — 43 ae TA 
70,900 | Westminster Hlectrio Supply, Ord., 101 to 80,000 5 12 & 12 % 1 Y |11 — 2 11 — 12 lig 115 
* Subject to Founders Shares. t Quotations on Liverpool Stock Exchange. 
: Unless otherwise stated all shares are fully paid. {| Dividends paid in deferred share warrants, poia being used as capital. 
Dividends marked § are for a year consisting of the latter part of one year and the fir.¢ part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Ulosing Olosing business done 


Present 3 Dividends for - —— 
= NAME, . | Quotation | Quoanon | areh saast, 
11897. 1898. | 1899, | aue Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... ose ons 1 | 10 Y 20 %| 2%}— 34 oo O | ii sba 
90,000 Do. 4 % lst Mort. Deb. Stock Red. oes s. [Stock] ... — 96 —101 96 —101 | ... — 
80,000 | British Electric Traction oan . at ee 16 — 17 l4 — 15 | 1448] 14} 
50,000 Do. do. 6% Oum. Pref... 10 | $ 124— 133 | 1— 18 124 | 124 
200,00C Do. do. 5 P Perpetual Debenture Stock . Stock 123 —126 123 —126 see ssi 
85,0001 F British Electric Works Co., Ord. EI shares, 50,001—135 660 PIN | g— 1 | 1— 8 
50,000 |f Do. do. 6 Y Cum. Pref., i—50,000 . a 1— 1 H- 14 
500 f Do. do. 44 % 1st Mort. Deb. 00 * | 100 99 —101 97 — 99 xd 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 5 15 * 15 4 20 0 % 11 — 12 ll — 12 
27,500 | Do. do. 6 %Cum. Pref. Nos. 1 to 27,500 . 5 | T | 6— 6 | 6— 65 
90,000 Brush Blecl. Enging., Ord., 1 to 90,000... 8 8 TEE | We! 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 | 6 6 TE 2— 2% | 2— 21 
125,0001 Do. do. 44 % Perp. Deb. Stock Stock 109 —114 109 —114 e 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stork nf 103 —105 101 —103 xd)... 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 124% 15 5 % 15 5 * 134— 131 | 134}— 144 138 
20,000 Do. do. 5 Y Cum. Pref. Oi os o | &— 54 — Sid 58 
90,000 Do. do. 44 % lst Mort. Deb. Stock Red. Stock 112 Ens 110 —114 d 
218,533 | Central London Railway, Ord. Shares ont ji 1 104 — 103 94 — 103}xd) 10% 9. 
61,033 Do. do. Pref. half- shares oa och 5 43— 63 | 4§— 570 54| ab 
71,447 Do. do. Def. do. eae see abn Bl su ei sii 5i— 5} 44 — 65jxd) 5} 415 
855,000 | City and South London Railway „ Stock iz 2 14%|65— 68 |6+— 66 | 66 
87,500 | Do. do. Ord. shares, Nos. 22, 501 to 60,000 . one 10 Pe — P 6 — 7 6 — 7 | à 
82,098 | Crompton & Co., Nos. 1 to 82,098 8 6 834— 4 34— 4 332 38 
Do. 5% lst Mort. Reg. Debs. ae | to 900 of ` | | p—s s 
£00,000 £100, and 901 to 11,000 of £50 Red. oo 10 e l xe 
99,261 Edison & Swan Utd. El. Lgt., n shares, £3 pd. 1 to 90, 261 5 6 Y 6 2 — 2 2 — 23 2 2 
17,189 Do. do. do. “A” Shares, 01— 017,139 5 6% 6 81— 41 81— 4 418 
844,023 Do. do. do. 4 % Deb. Stock Red. ... 100 | om) 93 — 95 91 — 93 xd| 92 91 
112,100 | Blectric Construction, 1 to 112,100 ace 2 6% 6% 6 Y| 2— 24 2 — 24 pes 
25,000 Do. do. 7 Oum. Pref., 1 to 25,000 sa 2; 7 & 7 & 3 — 83 3 — 83 
140, 800 Do. do. 4 Perp. Ist Mort. Deb. Stock . Stock sai 103 —106 103 —106 
9,6001| Greenwood & Batley, 7 Y Oum., Pref., 1 to 9,600 e 7 10 — 11 10 — 11 p: * 
80,000 | Henley’s (W. T. | eee Works, Ord. ees ove ose 5 12 14 5 15 Y 13 — 14 133 — 144 14 13% 
80,000 Do. do. 44 % Pref. 51 7 7 54— 5f — 5 81. ya 
50,000 Do. a do. 4 Mort. Deb, Stock... Stock 44 — 110 —114 110 —114 2 
50,000 India-Rubber, Gutta-Percha and Telegraph Works 1010 10 % 21 — 22 21 — 22 214 21 
800,000 Do. do. do. 17 ist Mort. Debs. | 100 ‘= 100 —103 100 —103 abe fae 
87,500 Liverpool Overhead Railway, Ord. sg „ 10 S 84 388%) 9 4— 9 8%— 8H 
10,000 Do. do. Pref., £10 paid ee „ 1 5 5 18 — 133 134 — 133 ET AOT 
87,850 | Telegraph Oonstruction and Maintenance Ssi „ 22138 15 15 Y 35 — 39 85 — 39 | 384| 37} 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909... | 1000. . 102 —105 101 —104 c. 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 „ 8 J 12 J 10k— 114 103 — 114 
20,000 Do. do. 5%Om. Prf. Nos. 1 to 20,000 ... 4 5 18 ios .. 53— 6 51— 6 ate 
540,0001 Waterloo and City Railway, Ord. Stock 500 ee 8 Y 3 F100 —103 98 —101 100 99 


t Quotations on L iverpool Stock Exchange. U nle therwis stated all shi ires are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECU RITIES NOT OFFIC I ALL Y QUOTED, 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. | Kensington and Knightsbridge Electric Lighting, Ordinary Shares 45 (fully 
Brompton and Kensington, 43% Debentures of £100, 104—106, aid) 12—18; Ist Preference Cumulative 6 , £5 (fully paid), 7 —74. De- 
National Electric Free Wiring, 12/6 paid. I. entures, 102—104. Dividend, 1899, on Ordinary Shares 11 °/.. 
Oldham, Ashton, and 1 Electrio (£10 pd.), Ord., 174—184. *T, Parker, £10 (fully paid), 173. 

* From Birmingham Share List. Bank rate of discount 3 per cent. (June 14th. 1900) - 


MARKET QUOTATIONS, Wednesday, July 4th. 


CHEMICALS. 0. This week, Last week. Ino. or Deo, METALS. &. (continued). This week. Less week. in or Dec. 
a Acid, H . ec per cows, 6j- Š 5 Copper Sheet ie per ton 
2 n N ee ee eo per owt. a). 8 ee 9 n Rod ee per ton 
a * Oxalio ee 0 0 ee per owt. . ri ee 8 90 (Hlectrolytic) per ton 
4 nn Sulphurio oo oe ee per owt. ee 0 50 10 per ton 
a Bal .. ió „per owt, l- 89/- ` © v 1 per ton 
a Ammonia, Mariate (crystal) .. per ton 288 288 zi è n E H. per lb, 
1 m ee ee per ton £80 £80 oe f Bbonite Rod ee ve per lb. 
a Bleach ee ee por ton &7 ar we f n Sheet... " ee per ib. 
a Bisul of Carbon .. . porton 218 ais c s German Silver Wire .. .. dee lb. 
Borax a.‘ Ss e ee per ton 417 317 : h 6 „„ Per lb. 
a Bensole (90 ↄ‚ , .. .. Per gal. 40 7 a A India-rabber, oe per Ib, 
a 90 le) oe ee per gal. 5 eo € Iron, Charcoal Sheets oe oe per ton 
2 241. Mi phate.. ee ee per ton 425 10 426 10 A € „ Pig (Cleveland warrants) per ton 
a Nitrate .. . . per ton £% £35 oe € in tosise per ton 
@ „ White „. per ton 481 481 ee „ Zorap. vy x ee por ton 
3 — Opie „. per ton sa art ad ee „ Wire gaivanised No.6.. per ton 
e 0 ee ee 
2818 0 % at ber gal. 2 i 9 Lead, English Ingot ee oo per ton 
ee ee per gal. ee 0 Sheet ee per ton 418 15 418 15 
a Potash, een per lb. 0 84d. ee mManganin Wire No. 38.. oe per Ib. 8/- 8/- ° 
a „  Onustic % „per ton au EM ee .. por bottle; £9 10 £9 10 
a ee ee per ton £85 486 se 2 aioe i original Gases); cmall per Ib. | dd. to 9d. 84. to 9d. oe 
ae. tee eo ee per owt. 68/- 68/- s d u 90 u medium per lh. 1/9 to / | 1/9 to 2/9 oe 
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a » L ? è . per ton £5 £5 ee P n ENA SE p eee per lb. | From 1/8 | From 1/8 an 
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line of the front disc being set at right angles to that of the back 
THE MUNICIPAL ELECTRICAL ASSOCIA- disc, thus securing rigidity and good conductivity when fixed. For 
TION, 1900. the same reason all joint boxes for mains should be made in halves, 
ic., divided horizontally in the plaue of the cable, otherwise the 
mains have to be cut to get the joint boxes on, which is a common, 
though bad, method. 


TRE DISTRIBUTION OF ELECTRICITY. The writer wishes to enter a protest against the far too lavish use 
By Mr. G. WILKINSON. of compound in eee Waterproof We en ee 

l 185 ai compound is a very use and necessary article to the jointer, ut 
(Friday, June 22nd, Abstract.) it is a mistake to run up 3 mechanical joint box golid with this 
Ir the responsibility of an electrical engincer ceased at the bus bars substance ; the connections within the box should be enclosed in a 
in the works, his lot in life would be a happier one than it is at light internal box, preferably of ineombustible material, to keep the 
present ; ‘given good design of plant, gufficient boiler, engine and compound off the connections, and the compound chould be run in 
dynamo power, average care and intelligent supervision at the geue- solid between this internal box and the outer box. ‘The difficulties 
rating station, a steady electrical pressure and a constant supply of of clearing the connections of this compound, when once they are 
current are assured. run up solid in it, are very great; the compound is seldom brittle 


It is undoubtedly in the distribution of electrical energy from the . enough to chip out with hammer and chisel, consequently it has 
geuerating statiou to the consumers premises that the greatest risks generally to pe melted out with a blow lamp. As everybody of any 


of failure of supply occur. Here failures of a more or less experience knows, this is a very tedious process, and unless great 
serious nature are liable to occur at any moment, often without care aud judgment arc exercised, the insulation of the incoming 
the slightest warning, occurring at widely varying periods of time, cables is damaged by the heat; such work as this has generally to be 
usually during wet and unfavourable weather, and possibly at a done when there is a fault on the main, and it makes it impossible 
time of night or early morning when it is desirable to be in bed, or to effect an expeditious repair, whereas if the compound simply 
at any rate free from the cares and worries of business. formed a shell round the joint between the outer joint box and a 
So far as experience has hitherto shown there is 10 difficulty in fragile inner box, the joint could be quickly cleared, and the con- 
obtaining a variety of types of reliable cables ; there are at least nections readily exposed for the necessary examination, alteration, 
half a dozen good makers in this country, and there are as many or repairs. 
systems of laying mains to select from, while the types aud varieties The author would like to see the prevailing custom of using wood 
of joints, joint boxes and accessories thereto in use are far too or fibre boards in joint boxes superseded by the use of earthenware 
numerous. i or other incombustible material having satisfactory insulating 
With triple concentric distributors, it is necessary at cvery other qualities ; combustible material in house switches, fuses, and dis- 
Service connection to cut through the outer and middle conductors tribution boxes, has long been superseded by the use of porcelain, 
to make joints on the inner and outer conductors, the alternate joints and possibly the same improvement will take place iu underground 
being made to the outer and middle, leaving the inner conductor joint boxes when a serious effort at standardisation has been madc. 


intact ; in many triple service joint boxes, it is necessary to cut all 
three conductors at every joint, and this constant cutting and the 


frequent insertion of mechanical junctions, doubtless tends to impair 
the conductivity of the main. 


.. — 


In some towns to avoid cutting the middle conductor the triple con- 
centric distributors have been divided up into sections, each section COMBINED MANAGEMENT OF TRAMWAY AND 
being connected by a junction box which changes the polarity of the LIGHTING DEPARTMENTS. 
inner and middle conductors, 80 that the middle i be + on one By R. C. QUIN, Borough Electrical and Tramway Engineer, 
section, and — in the next; all joints are made upon the middle Blackpool. 
and outer conductors only, while the balance of load is thus kept , ia Abstract 
approximately equal on the two aides of the neutral or outer con- l (Thursday, June 21st, Abstract.) 
uctor. Ir will be admitted by all members of the Association that the 


cto l 
Probably the advent of higher voltage lamps, and the consequent municipal authority should be the lighting and tramway authority 
raising of the electrical pressure upon the distributors, will lead to also. It does not- follow that, because both undertakings are owned by 


simple concentric mains entirely superseding both the three core and the municipality, it is necessarily the best policy to combine 
triple mains for alternating current distribution purposes. For generating stations. In the majority of cases this question can 
high tension distribution, concentric mains have demonstrated their readily be settled; but in some, the tramway arca and lighting area 
superiority over gide-by-side cables, both in point of efficieucy and are far from coinciding, aud it may then be advisable to have 
safety. separate generating stations. l 

For high- tension currents it is difficult to conceive a safer method ‘Assuming then that in our hypothetical town separate generating 
of distribution, than by concentric mains with the outer couductor stations are established for lighting and tramway purposes it 
earthed at the station, and the writer has known numerous instances advisable to combine the two undertakings ? 
where 2,000-volt mains have been sawn asunder by careless jointers In both cases we must have a0 engineer fully conversant with the 
with the current ou, always with disastrous result to the saw, but problems of economical generation and distribution of electricity, 
with no inconvenience to the jointer beyond a blinding flash when apd one who fully realises the importance of continuity of supply. 


- Whatever tramway engineers may say to the contrary, continuity of 
-Owing to the almost numberless designs of boxes used in the supply is of much greater importance with electric lighting than 
country and the consequent limited demand for each pattern, the with tramways. Who then best realises that continuity of supply 
cost of joint boxes must necessarily remain high, and in the writer's should be the first aim ?—The Lighting Engineer. A general supply 
Opinion it is time an effort was made to secure standard types of of electricity is not established for lighting only but for the supply 
joint boxes and connections for all classes of cables, which shall be of power also, and what lighting engineer is not familiar with 
recognised as most suitable and reliable for the particular purpose motors? What new problems does traction supply call into 
for which they are designed. Until there is more uniformity of existence? The question of load factor certainly arises in the cal- 


design and standardisation in joint boxes, disconnecting boxes, culation of sizes of cables, also the various stresses in connection 
hoase service boxes, terminal boxes and their accessories, the cost of with overhead line and posts will have to be provided for, aud the 
connecting consumers’ premises to the supply must remain high, and starting, uniform running, and stopping of the tramcars be ensured 
we cannot hope to be free from interruptions of supply, which, by suitable arrangements. But every one of these problems is 
though, happily, in most cases occurring only at long intervals, simple, and any engineer worthy of the name could readily solve 
constitute a continual source of anxiety to the enginecr, and in the them. From this it will be seen that, in the author's opinion, thi 
past have served to confirm a general impression in the mind of man best qualified to design and work a traction system is the 
the Public that electricity supply is unreliable, and should not be qualified central station engineer. 
entirely depended upon either as a source of power or illumination. The next phase of the question to be considered is how far th 
In joint boxes for concentric cables the prevalent method of engineering side of the question is dominant in a tramway suppl; 
clamping UP the outer conductors upon the insulation of the iuner In the maintenance of the traction system there arc several point 
conductors should be condemned, as 10 permanently good connection to be considered :— r 
Þe made upon a more or less soft and clastic substance forming 1. The maintenance of generating machinery. 
the i usulation ; n 2. The maintenance of cables. 
The unsatisfactory makeshift of slipping a split ferrule in between 3. The maintenance of overhead liue and posts. 
the outer conductors and the inner insulation should also be aban- 4. The maintenance of track. 
done d, a“ seldom is a sound metallic contact upon all and every 5, The maintenance of cars and motors. 
outer strand of the outer conductor secured by this method ; the 6. The cleansing of cars. 
outer conductors often being hard bound in one diameter and loose 7. The regulation of traffic. 
in the diameter at right angles, thus, in course of time, when the g. The collection of fares. 
main becomes loaded to its full working density, heating is likely The first five are entirely engineering. The remaining thr 
to take place at these contacts, the joint becoming impaired and the though important, do not require that technical skill and trail 
resistance of the main increased. nor the exercise of such resource as do the former. Suppose, th 
In every case the “ outers „ of concentric or triple concentric that we appoint, as chief of our tramway department, one who 
mains should be beut out at right angles radiatiug from the centre previously been manager of a horse or other tramway system. How 
of the cable and be securely clamped between two discs of metal, is he capable of efficiently controlling and maintaining the syste 
which also form the necessary connections in the joint; by this He is certainly competent to give due regard to the last tl 
means 2 ood contact is maintained between each and every strand points (6 to 8); he might also have had sufficient experience 
of t outer conductor. enable him to maintain the track. But his electrical kuowlc 
If the discs of metal are made whole the centre conductor requires would probably be extremely slight, and it would be then neces 
pe cut in order to get the discs into position, which is not good to have an electrical engineer who would become the servant of 
although often resorted to. tramway manager. We shall find ourselves in this dilemma, 


tic: 
PA avoid this, the discs should be made in halves, the division we have placed the maintenance and responsibility for good w 
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ing of the most important part of our system upon a servant, and 
placed over him a man incapable, by reason of his want of know- 
ledge, of properly controlling him. 

But it may be said that the collection of fares and regulation of 
traffic require experience which the electrical engineer may not 
have. Granted that it may be so; these duties could be placed 
upon a traffic manager. To the author there appears no difficulty 
whatever, and he speaks from experience, in thus separating a 
tramway system, though there are advantages obtainable by placing 
the whole system under one responsible head. 

What the author would most wish to impress upon his readers is 
the fact that the design and working of an electric traction system 
is almost entirely an engineering problem, and that the man best 


qualified to carry out this work is the competent central stat ion 


engineer. 


Discussion. 


Mr. J. F. C. SNELL (Sunderland), who opened the discussion, 
stated that in Sunderland the two departments were combined 
under one chief electrical engineer, to whom the manager was 
subordinate. The engineer-in-chief had an assistant, who took 
charge of the car sheds and tbe repair and maintenance of the 
rolling stock. The traffic manager controlled the cars as soon as 
they left the sheds. 

Alderman PEARSON (Bristol) lamented that the Bristol Corpora- 
tion had rejected the opportunity of acquiring the tramway system, 
and said that in his opinion there must be a scientific management 
apart from the commercial management, but only one committee. 

Mr. PhiLIrT Dawson (London) also spoke strongly in favour of 
the single control, to avoid friction, and agreed that the Corporation 
engineer was the man best qualified to design, carry out, and 
supcrintend the tramway installation. 

Mr. FEDDEN (Sheffield) preferred a single supreme authority, and 
thought that in any case there should be a chief enginecr, who 
would also be general manager. It was impossible to place a 
technical man under a non-technical man. 

Bailie WILLOCRS (Glasgow) outlined the history of the question 
in Glasgow, where it was decided to retain both committees. 
Referring to the great success of the Glasgow electric tramways, he 
expressed regret that not all the main engines were to be built in 
this country. 

Alderman WoopHEap (Halifax) was in favour of supplying both 
lighting and traction from one centre, and adduced the success 
attained at Halifax on this plan. Here the electrical engineer is in 
charge of all electrical matters, the tramway manager looks after 
the traffic and the rolling stock so long as it is in good order. There 
are two committees, which work together in harmony. 

Mr. BisHor (Wigan) said that in his town there was only one 
committee, and the two undertakings were combined throughout. 

Mr. Vesey Brown (Lincoln) considered that in large towns there 
should be separate works, but in small oues they should be com- 
bined. 

Mr. Quin, in his reply, upheld the principle that the electrical 
engineer should be chief of the department, but remarked that it 
would be bad policy to lower the manager of a previously existing 
system; he had no difficulty in getting on with his traffic manager, 
` nor did he see why there should be any. 


COPPER SAVING IN THE JOINT TRANS- 


MISSION OF DIRECT AND ALTERNATING 
CURRENTS.” 


By FREDERICK BEDELL. 


Ir a source of direct electromotive force of 50 volts be connected 
in series with an alternating electromotive force of 50 volts, the 
total electromotive force as measured by a voltmeter will be found 
to be approximately 70 volts. This may be very easily tried. 
What is true of electromotive forces is likewise true of combined 
direct and alternating currents, and this, too, may be shown by 
experiment, but not so easily. It may be shown on the draughting 
board by plotting the alternating current, displacing its axis by an 
amount equal to the direct current, and ascertaining the virtual 
value of the resultant by means of a planimeter from a curve plotted 
to show the squares of the resultant current. Plotted with polar 
co-ordinates the process is simpler. The result is always the same. 

If different values be given to the direct and alternating current, 
the resultant’ will always be greater than either, but less than the 
wleebraic sum; in fact, (he resultant will be found to be the hypothenuse 
of a triangle, whose two sides are respectively equal to the direct and 
alternating currents, virtual values being used in all cases. 

That this is generally true may be proved as follows:—Let. a sin 7 
be the alternating current, with maximum value 4 and virtual 
value A = a + V2. Let n be the value of the direct current. The 
resultant instantaneous Value of the two combined is 


y = Asin a + B. 


. r 
The mean square value of y is 1 y? de 
l 9 : ’ 

wo 


1 pT 8 1 fT 
2 dr 4 - 2 AB sin « dr J 2 sin? r de 
or 1 / v . o 2 A ov . o A Sinz ar de. 


*Read at the New York meeting of the American Association for 
the Advancement of Science, June 26th to 30th, 1900. 

We are indebted to the courtesy of Mr. Bedell for an advance 
proof of this paper.—Eps, Exec. REv. 


Integrated between the limits O and x, the first term becomes 


2 
B? and the second term vanishes. The third term“ becomes 7 
or 12. 

The mean square value of the resultant y is accordingly 4? + B°. 
The virtual value is equal to the square root of the mean square 
values, or V fè + BI Hence: Jf an alternating and a direct current 


be superposed, the virtual vulwe of the resultant is the square rot 
of the sum of the squares of the dircct and alternating currents. 

This result may be shown to be true, irrespective of the wave form 
of the alternating current. 

From the foregoing, it follows that the joint transmission of direct 
and alternating currents results in a saving in weight of copper and 
in copper losses, and it will be shown in the tables which follow 
that either saving may be as much as 50 per cent. 


TABLE I. 


Relative heating effects of like and unlike currents. 


| ‘ i . 2 i 
2 g ; | #8 | si gs 
8 i 2 g | E ©. 8 2 | of 
22 8 a 3824 w 5 | eB 
es ° 2 ! * apa Sod ' So 
erp ee e e geen 2 33 
— id „ m= i mg 

| 
1 1 11 107005 121 101 
1 2 12 1020 1-44 1:04 
1 3 13 1-044 169 | 109 
1 4 1-4 1:079 196 116 
1 5 1˙5 1'118 225 1:25 
1 6 1°6 1166 2056 1:36 
1 7 17 1.221 289 ; 149 
1 8 18 1281 324 164 
1 9 19 1.345 3-61 [1.1 
1 1-0 20 | 1414 400 2000 


It is not my purpose here to consider the question of systems of 
distribution for the joint transmission of direct and alternating 
currents, except in the one aspect of copper saving. It may he said 
that no engineering obstacles arise to detract from the practicability 
and desirability of such a system. The requirement is a system of 
line distribution, whereby independent A.C. and D.C. generators may 
supply current to independent A.C. and D.C. apparatus, the alterna- 
ting and direct currents being independent in their generation and 
utilisation, and combined in their transmission. 

In the following discussion, let us designate the two currents as 
1 and e, these being called the first current and second current 
respectively. When cach current is transmitted by an independent 
conductor, we will designate, by R and 7, the resistances of the 


TABLE II, 


Showing the saving in distributing direct and alternating 
currents jointly instead of separately, on the basis of constant 
current density 


3 L 3 3 o 2. . 

56 8 3 e Sid ER | OER 
2 | ga | aB | 228 | af, | Sey 
= 88 a A A do g 5 QC 5, wie 
£ ge £38 SSE 233 E88 
i * a 85 E D 

1 1 R64 8-64 5 90:05 
1 2 15-00 15-00 1:96 80°40 
1 3 19:69 19°69 4-21 71-27 
1 4 23-07 23-07 715 62°26 
1 5 25°47 25°47 10°55 55°27 
1 6 27°12 27-12 14-24 48˙54 
1 7 28˙18 28˙18 1810 4267 
118 28-83 28°83 21-94 87°55 
1 9 29°21 29°21 25°65 33-09 
1 | 10 29:30 29°30 29:30 29:30 


conductors for the currents, I and 7, respectively. For the first 
current the line losses are R 12 and the drop R1; for the second, 
the losses are r i? and the drop ri: in the separate systems the 
currents I and i are supposed to be transmitted at the same current 
density. When the two currents are transmitted jointly over the 
same conductor, let 1 be the virtual value of the resultant current, 
und Rk’ the resistance of the common conductor. For convenience, 
the first current, I. is the larger and is taken as unity. The resist- 
ance, R, is likewise taken as the unit of resistance. A single length 
of conductor is taken as the basis of discussion. TABLE I. shows the 
relative heating effects of like and unlike currents. TABLE II. 
shows the saving in the joint transmission of direct and alternating 


1 cos 2 r 


Hence, j sin? x de = T£ sin 2x =" 
0 2 4 2 
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currents on the basis of the same current density in their joint 
transmission as in their independent transmission. TaBLE III. 
shows the saving in the copper when the total losses are the same 
for joint as for independent transmission. TABLE IV. shows saving 
in losses for same amount of copper. TABLE V. is on the basis of 
discarding entirely the copper of one of two systems and retaining 
only the copper of the remaining system to carry both currents. I 


am indebted to Mr. William Ambler for assisting in computing and 


checking the tables. 
Discussion of Table I.—The fourth column in this table gives the 


virtual value of the resultant current Y obtained from the joint 


transmission of the currents I and i, either one of these being alter- 
nating and the other direct. It will be seen that the resultant 


TABLE III. 


Showing saving in copper and change in line drop, for joint 
transmission, with the same total losses as in separate transmission. 


$ 8 82 335 avs 

| 8 l 3 8 8 $ 8 20S 8 
21 A ER EF] 55 

1 1 16˙5 90 89 · 

1 2 27˙8 15˙4 76˙9 

1 3 35°4 19°2 64:2 

1 4 40:9 20:7 51:7 

1 5 44°3 20°0 40-0 

1 l 6 46˙9 176 | 29°4 

1 | 7 48˙4 141 20˙1 

1 N 8 49'3 98 | 12-2 

1 9 49˙9 5˙0 5G 

1 10 50-0 | 0-0 00 


current is always considerably less than the algebraic sum of the two 
component currents, and that, in fact, it is only slightly larger than 
the value of the first current. (Column 1.) 

This saving in the resultant current assumes importance from the 
fact that the line losses vary as the square of the current. If the 
two currents 1 and i were like currents the losses would depend 
upon the square of their sum. When one current is alternating and 
the other direct the losses depend upon the sum of thetr squares. 
For like currents, 1 and i, flowing through a resistance R, the losses 
are— 

RU+2Ri1+ ü. 
For unlike currents, the losses are only 
RP + R d. 


These are tabulated in the last two columns of Table I., from a com- 
parison of which the saving, in using unlike currents, is obvious. 
For example, let us suppose we have a line carrying one ampere of 
current. If we increase this by the addition of one ampere of like 
current, the losses will be four; whereas if we add one ampere of 


TABLE IV. 


Saving in changing from separate to joint transmission on the 
basis of the same amount of total copper :— 


wW he be 

25 F gee, | FERI 
o~ D'O a 

28 25 dag? 8.5 8 
1 1 9 1 90˙9 
1 2 16-7 83˙3 
1 3 23˙1 769 
1 4 286 71˙4 
1 5 33'3 66.7 
1 6 37°5 62˙5 
1 7 412 58'8 
1 8 44:4 555 
1 9 47˙4 52°6 
1 10 50°0 500 


unlike current, the losses will be only two. Now, every current of 
two amperes may be considered as made up of two like currents of 
one ampere each. If one of these could be replaced by an unlike 
current, the losses would be reduced in the ratio of 4:2. As has 
been shown above, when we combine an alternating and a direct 
current the losses are R I? + R 7?; that is, the losses are the sum of 
what the losses would be separately. This means that cach current 
acts as though it had the whole conductor to itself and the other current 
were absent. Accordingly the conductors of an alternating current 
system may be used also as the conductors for a direct current, 
exactly as if the alternating current did not exist, and vice versa. 
The losses are figured independently, being R 17 and R &. Inasmuch 
as line losses and line drop are proportional, we may figure the line 
drop for the alternating current as though the direct current did not 
erist, and figure the drop for the direct current as though the alter- 
nating current did not exist. 

The line drops for the two currents are R I and R i. 

Why Unlike Currents do not Interferc.—That two unlike currents in 
no wise interfere may, perhaps, be appreciated from the following 
example :—Suppose we have a direct current of 10 amperes and add 


thereto an additional ampere of like (direct) current. The whole 
current is now 11 amperes, which flows with uniform density in the 
conductor, so that the original current of 10 amperes has only }?ths 
of the conductor for its use. An additional curreut of like kind, 
therefore, interferes with the original current. Let us now suppose 
that with an original direct current of 10 amperes we have an added 


TABLE V. 


Showing the saving when of two systems carrying currents 1 and /, 
at the same current density, the latter system is abandoned and the 
former system (unchanged) carries both currents. 
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ampere of alternating current. Half the time tbis is of the same 
polarity as the direct current, increasing the current density in the 
conductor, but half the time the alternating current is opposite in 
polarity to the direct current, and during this time makes the total 
flow of current less and the current density less than for the direct 
current alone. In other words, the additional ampere of dircet 
current interferes all the time with the original direct current ; wherecs 
the additional ampere of alternating current acts as a detriment for 
half the time, and as an assistance for half the time, and these tico 
effects cancel. 

Discussion of Tables II., III., IV., and V.—These tables show tho 
saving in joint over separate transmissions under different con- 
ditions. On the basis of a given current density, Table II., there is 
a saving both in copper and in losses, which may amount to 29 per 
cent. in each simultaneously. In Table III. the saving is in copper 
alone, and in Table IV. in losses alone, running up to 50 per cent. 
in each case. Table V. shows the saving under very practical con- 
ditions, that is, one system is in nowise changed. This is the case 
where we already have an existing system installed and superpose a 
second current. 

In designing a new composite system, a good rule to follow is to 
figure the conductors first for each system independently, and instal 
the larger conductor only. The saving will then be as in Table Y. 
Nothing is sacrificed, and there is a decided gain. 

Extension of Profitable Radius of -Distribution.—Inasmuch as direct 
current can be transmitted on the whole more economically jointly 
with alternating current than separately, it follows that the radius 
of economic transmission of direct currents cau be thus extended. 
We may draw a circle inside of which it is already profitable to 
transmit direct current by the usual independent system In this 
circle, the advantage obtained from the joint transmission of direct 
and alternating currents comes from the greater profit ou account of 
the’saving already pointed out. 

We may draw a second larger circle within which it is profitable 
to transmit alternating and direct currents jointly for general pur- 
poses. Outside the first circle and within the second, the advantage 
in the joint transmission arises from the extension of the profitable 
territory covered. It is not possible to lay down any general rule 
for determining the size of these two circles, local conditions being 
controlling elements. 

Beyond the second circle it is not profitable to transmit direct 
current, even in conjunction with alternating for general purposes. 
However, direct current may then be transmitted to advantage over 
alternating lines for special purposes, among the most important of 
which may be placed the starting of rotary converters, supplying 
magnetising current for synchronous motors, and the like. For 
these special purposes the gain is not so much in the efficiency as it 
is in the increased engineering possibilities, the discussion of which 
is beyond the scope of this paper. 


APPENDIX. 
METHOD OF COMPUTING TABLES. 
Table I.—Resultant current r = Vñi 4 . 


(1 + ¢)®; sixth column, 1° + i. i 
Table II.—If the copper is worked to the same current density, 
the saving in total copper is equal to the saving in total current. 


The total current is decreased from 1 + itor = vi -p œ. The 


8 T 
saving is Ll — -—— 


l+i 
The saving in line losses, fourth column, is the same as the 
saving in copper on the basis of constant current density. 


Fifth column is 


* 


= . $ i + e 
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The line drop for 1 and 7 varies directly with the line resistance. 


For constant current density, R = 1, r= ca and R = Z $ 
4 


For 1 the saving in drop is 1 — * 21 = : 
, . 


For i the saving in drop is 1 — È =1-:. 
r I 


Table III.—Equating the total losses for the joint and separate 
transmission— 


R I Tn R PARË 
111 = (1+ 7) 
ps 1+ A 
1+? 
Here we have substituted R = 1, I = 1, 1 5 (for the same cur- 
1 


rent density in the two separate systems). In the joint distribution 
the weight of copper is proportional to 1 + R'; in the separate 


distribution, to a + g = 111. Hence the saving is 


1- 1? _ 2i 
+i (1 + ). 
For 1 the saving in drop is 
1-F 1 LUA 
R 1+? 


This is always negative, showing an increase in drop. 
For i the saving in drop is 


‘able IV.—For separate transmission the losses are R r + ri. 


1 


Putting R = 1,1 = 1, r = f (for the same current density in the 


two separate systeme) the line losses become 1 + i. 


In the joint 
transmission the losses are 


pay 1 ov 
R II = — (1 + 17). 
iyi | us 


This is obtained by substituting 


1 1 
Rom = ; and r' = 1 1 2 
1 + 1 171 
R r 
a E 
The saving is accordingly 1 — a+ 
The saving in drop for current 1 is proportional to the change 
, 1 8 1 
from Rie 1 to R IFT: This saving is 1 — 1 
1 
For 7, the resistance changes from r = 7 to R'. The saving 
W 
e 


Table V.— The saving in copper, so far as the second system is 
concerned, is 100 per cent, inasmuch as it is entirely displaced. The 
line losses and drop for the second system are diminished in propor- 


; : : 8 R“ 
tion to change in resistance from + to R'. The saving is 1 — 
4 


. 1 
= 1 — i. Here R R = 1, andr = 1 for the same current 
density in the two independent systems. 


The total copper is now proportional to 1 instead of 1 + 7, the 


saving being 1 : 
R ; 
Separately, the losses are R 12 + r= 1 +i Jointly, the 
2 
losses are R È + RË = 1+ . The saving isl — sae 
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POWER STATION DESIGN.’ 


By PHILIP DAWSON (Member of the Council). 


I must apologise for the incompleteness of this paper. I was only 
informed late on Saturday night that I should have to read it this 
evening, and only had a short time this morning in which to write 
it; as all my data were in my office, I was unable to start on it till 
this morning, having many other things to do besides. 

At the present moment, when electric traction is making such 
rapid strides, the question of the source of supply of power is a 
very important one. In this paper it is proposed to briefly con- 
sider this question from the economical point of view. This is the 
most. important one, and the engineer's knowledge aud experience 
should be used to design and construct the source of supply of clee 
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trical energy in such a manner as to furnish the Board of Trade 
unit at the switchboard at the lowest possible cost, interest on 
capital, depreciation and sinking fund included. It may be argued 
that the cost of the unit at the switchboard being low, it does not 
necessarily follow that the cust of the power, say, per car or per 
train mile, will also be low, as it is possible that in order to secure 
cheap current, the power station may be so located as to cause great 
expense in feeders, sub-stations, and loss in the transmission, 

In the numerous cases, both in Great Britain, on the Continent, 
and in America, which have come under my notice, I have never 
found this to be the case. This applies to power supply stations 
intended fur traction and power primarily, and lighting secondarily. 
It may be mentioned at once that the demand of current for both 
traction and power transmission purposes is increasing so rapidly, 
that lighting will shortly in any case be only a secondary con- 
sideration. 

The combination of a lighting and traction station is not to be 
recommended, and good results cannot be expected. The case is, 
however, entirely different where traction and lighting are com- 
bined, and the best results are then obtainable, that is to say, where 
the station has been designed by experienced traction engineers for 
traction and lighting. 

It may be of interest to consider what are the differences between 
a station designed for lighting and one designed for traction and 
power transmission. 

The average number of hours per annum during which a lighting 
station will be running full load will probably never be equivalent 
to more than three months’ continuous running per annum, that is 
to sav, taking the total Board of Trade units generated in one year, 
and seeing how long the plant under consideration would have to 
Tun its full capacity continuously to generate this amount, this time 
would probably never exceed three months. Taking a repre- 
sentative traction station, the time of continuous running would 
probably be at least 9, and in sume cases 10, and even 11 months. 

A lighting plant must in three months earn enough money to pay 
working expenses and to pay interest and allow for depreciation 
and sinking fund for a whole year, whereas a tract ion plant has 
from 9 to 11 months to do the same thing. 

A lighting plant is on an average practically at a standstill 18 
hours a day, while a traction plant is running 18 to 20 hours a day. 
Economical boilers, engines and electrical generating and traus- 
mission devices are therefore far more important in a traction than 
a lighting plant, because it is well known that running at very light 
loads and keeping the fires banked and the boilers, steam pipes, 
engines, &c., hot uses very nearly as much fuel as running them at 
full load. z 

Furthermore, whereas in a lighting plant there is ample time to 
overhaul the plant and execute necessary repairs, the men during 
the day have little or nothing to do and can well do this work. In 
a traction plaut there is little or no time to do this. The cou- 
ditions are quite, if not more, arduous than on a ship. There at 
least every few days or few weeks the whole plant is entirely shut 
down for several days and can be taken to pieces and overhauled. 

Unexpected and rapid overloads must be able te be supported by 
'the traction plant which is not generally the case in lighting. 

In a traction station it will be seen that a far greater figure is cut 
by the cost of generation, pure and simple, than in a lighting station, 
and that the question of interest on capital expenditure and sinking 
fund is relatively smaller in the former than in the latter. 

The following figures, which are the result of actual experience, 
may be of interest, and show the influence of continuous running on 
the cost of product ion: 

Cost in pence per Board of Trade unit. 


Lighting. Traction. 
Fuel... pai 0:03 to 22d. 0:09 to 0°5d. 
Oil, waste and stores 005 „ 038d. 0:005 „ 02d. 
Wages and salaries 0°26 „ 160d. 003 „0 4d. 
Maintenance 0˙054 ,, 0˙6d. 0:0025 „ 006d. 
Total 0:684 „ 478d. 0:1275 „ 116d. 


The difference which exists between a plant working practically 
continuously and only intermittently is at once seen in the average 
amount of coal consumed per unit generated. The type of engine 
used must, however, also be taken into consideration. 

Thus, taking the published results of British electric light plants, 
we find that the cost of coal per unit generated varies approximately 
between 0°3d. and 22d. Comparing this to traction plants, we find 
the cost of coal varying between 0°09d and 0°50d. per unit gene- 
rated. Again, considering the item of wages and salaries in a 
lighting station, we have O'3d. to 1˙6d.; in the case of traction this 
is 0°03d. to 0°40d. per unit. 

Comparing the total cost of production of one Board of Trade 
unit generated in a lighting station and in a traction station, 
interest and sinking fund excluded, in the former the unit varies 
100d. to 400d., as compared to 025d. to 100d. for traction 
purposes. The cost of power when generated for traction and 
power purposes is one-quarter of that when generated for lighting 
only. 

The amount to be added for interest and sinking fund, of course 
depends on the length of the concession, on the terms of final 
purchase, and on the life of the machinery employed. The cost of 
producing power varies with the amount to be produced, decreasing 
as the amount increases. This shows the advisability of con- 
centrating as much power as possible in one station, and reducing 
the number of units. 

In considering the various items which go to make a complete 
power or traction installation, including the system of feeders, dis- 
tributors, track, and overhead line, the cost of the power station is 
but a comparatively small item. The saving which can be effected 
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rom the fishplates by the plastic plugs, and also through the copper 
strip which is held against the web of the rail by tbe spring washers. 
A fair amount of movement at the joints does not spoil the contact 
of the bond, which is firmly held to the surface of the rail by the 
free mereury, which also serves as a lubricant, allowing if necessary 
the bońd to slightly shift without in the least spoiling the good 
contact or conductivity of the joint. When bolted in position a 
sharp edge on the outside of the springs cuts through the strap and 
enters the angle plate, thus aiding the conductivity. All the parts 
are amalgamated to prevent rusting, and the contact parts are covered 
with plastic alloy. The springs are designed to give a pressure 
of 1,000 Ibs. per square inch’ between bond and rail when the angle 
plate is bolted up, being pressed quite flat when joint is first made, 
but subsequently taking up any wear of the bond or slackness of 
the joint. Spring washers should be used under track-bolt nuts. 


As the cups flatten with wear, the contact area increases with the, 


age of the bond. There are no shearing or bending stresses in the 
copper by reason of the sliding contacts, lubricated by the plastic 
alloy. 

The bond is guaranteed to transmit 2,000 amperes per square inch 
of vertical section without heating more than the rail, and to 
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-exhibit practically no deterioration after two years’ service, pro- 
vided the rail joints are properly maintained. The following tests 
of this bond show the low resistanee which can be obtained by 
its use. 


Description of joint. Ohms resistance. 

1. 80-lb. T rail unbonded ... 5 wie . 000423 
2. Ditto, with Edison-Brown solid copper bond. 000009 
3 70-Ib. rail double bonded (Edison-Brown 

solid copper) = pai 85 . 000009 
4. Ditto, with extra bond on top of rails 0000038 
5. 83-lb. rail double bonded with Cork type 

plastic bond 14 inches diameter hole in cork 0000083 


In tests 2 and 4 there was no pressure between bond and rail 
other than that produced by the weight of the bond. The bond 
was simply laid on contact spots prepared on the top of rail. 

As regards the life of these bonds, some which were put 
down in Dublin five years ago, and which have recently 
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been taken! out, are stated to show as good a contact as on 
the day they were put in. The plastic material has remained 
perfectly soft, and the amalgamated spots on the surface of the 
rail and on the fishplate are as bright as on the day they 
were amalgamated. Since Dublin, these bcnds have been used very 
largely all over the United Kingdom, and have given great satis- 
faction. 


Plastic bonds have been used with great success on a great 
number of British and Continental lines, and when properly applied 
have always been found exceptionally satisfactory. By means of 
the plastic bond the conductivity of the joint can be made equal 
to that of the rail, the cost being but slightly higher than the 
usual copper bonding which only secures a joint having a con- 
ductivity of 1/12 to 1/6 of that of the rail. The experience in 
America also proves the reliability of this type of bond. On the 
Boston Elevated Railroad, plastic bonds put in two years ago 
show exactly the same low drop of pressure as when they were 
first put in. On the Metropolitan West Side Elevated Railway of 
Chicago, after three years’ use, the same result was obtained, and 
we are informed that numberless other cases may be cited whcre 
plastic bonds have been in use for many. years, and are as good 
to-day as the day they were put in. 

As regards cost, for an equal conductivity the cost of the plastic 
bond, including labour of fixing, is, we understand, slightly inferior 
to the cost of copper bonding. 

Last, but not least, the plastic bond is absolutely preserved from 
every corrosion or deterioration which might be caused by the 
chemical composition of the soil. Owing to the special method 
adopted in fixing these bonds, it is stated that per- 
fect conductivity is assured even when fishplates 
work slightly loose. 

Messrs. Blackwell's stand occupied one of the 
most commanding sites in the Exhibition, and 
showed up to great advantage. Samples of 
manganese steel, and specimens of the special 
work, frogs, switches, crossings, &c., in which it 
is used, were shown. Rail bonds naturally formed 
an interesting exhibit at this stand, where the 
Crown and the Edison-Brown plastic were to be 
seen. Various designs of trucks were shown, in- 
cluding the Standard“ Peckham for heavy 18 
fect to 20 feet open cars; an “extra long” truck 
(also for long heavy cars, but where a short wheel 
base is required), standard gauge, 30-iuch wheels, 
31-inch axles, G.E. 52 suspensions, and fitted with 
adjustable life and wheel guards; a “Swing 
Bolster,” “ Maximum Traction” truck fitted with 
the latest pattern side frames; a short wheel base 
„Swing Bolster” truck, the wheels of which will 
radiate between the sills of an ordinary car, aud 
successfully take curves of 30 feet radius or less. The 
last mentioned truck is fitted with the Price momen- 
tum friction brake. This brake consists of a friction 
device mounted upon the car axle to which is 
attached a chain which connects with the sway 
bar of the ordinary brake figging. It is so con- 

~ structed as to utilise the energy of the moving car 
for power, and it is adaptable for double and single trucks. A 
very complete exhibit of air brakes was shown on the adjoining 
stand of the Christensen Engineering Company. The Van 
Dorn” coupler, the Hipwood Barrett car fender, several designs 
of trolleys, standards and brackets, and samples of trolley wire, 
insulators, were all on view at Blackwell's stand, and we must 
not omit to mention also “Standard” junction boxes, switches 
and circuit breakers, “P. and B.“ electrical compounds, Packard 
lamps, the Trenton“ trolley wagon, oil separators, steam trap, 
lubricators, and so on. The Conant rail tester was also shown. Its 
method consists of balancing the resistance of a length of rail con- 
taining the joint against that of a length of plain rail, the extra 
length of the latter indicating the added resistance due to the joint. 
A telephone in circuit with a continuous interrupter is used to show 
when the balance has been effected, connection being made with the 
rails by means of poles wired to the instrument. Three poles are 
used, two of them being held on the rail about 3 feet apart, so as to 
span the joint in question, whilst the third or indicating pole is 
held further down the rail, so that there is a length of plain un- 
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jointed rail between it and the next pole. By means of a two-way 


switch, the telephone can be either put in the circuit containing the 


rail joint, or that containing the plain rail, the track current being 
used to operate the instrument. The man who holds the indicating 
pole carries the telephone, and moves the former about until the 
noise made by the interrupter is the same on either circuit. This 
shows the correct position of the indicating pole for balancing the 
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The line drop for 1 and ¢ varies directly with the line resistance. 


For constant current density, R = 1, r = am and R = Z : 
t 


For 1 the saving in drop is 1 — 81 set 
R I 

For i the saving in drop is 1 — 2 21 — 7 
r 


Table IIT.—Equating the total losses for the joint and separate 
transmission— 


R IZ Tru R P+R' 2 
111 (1+) 
R 1+ ef 
1+? 
Here we have substituted R = 1, I 1, 1 1 (for the same cur- 
t 


rent density in the two separate systems). In the joint distribution 
the weight of copper is proportional to 14 R'; in the separate 


distribution, to + F =1+% Hence the saving is 


— 1+? 21 
f (11 0 dE 
For r the saving in drop is 
1 R ~,_1+ 
R 1+? 


This is always negative, showing an increase in drop. 
For i the saving in drop is 


Table IV.— For separate transmission the losses are RH + ri. 
Putting B = 1,1 » 1, 1 ~ (for the same current density in the 


two separate systems) the line losses become 1 +4 7. 
transmission the losses are 


RI = i 


In the joint 


(1 foe 
tec 
This is obtained by substituting 
, 1 1 
RKK ——— / .._— d! 2 1 2 
i 1 1 1 an +2 
R r 
: eee 1+ ? 
The saving is accordingly 1 — TF 
The saving in drop for current 1 is proportional to the change 
, 1 e 1 
from R = 1 to R“ = iro This saving is 1 — 5 
; ; 1 
For i, the resistance changes from r = y to R'. The saving 
1 1 i 
a AEEA te 
5 1 +i 


Table V.—The saving in copper, so far as the second system is 
concerned, is 100 per cent, inasmuch as it is entirely displaced. The 
line losses and drop for the second system are diminished in propor- 

U 


2 * . . . R 
tion to change in resistance from r to R'. The saving is 1 = —— 
F 


; f 1 
= 1 — 11. Here R R = 1, andr = 1 for the same current 
density in the two independent systems. 


The total copper is now proportional to 1 instead of 1 + i, the 


f ; 1 
saving being 1 — Tra 
Separately, the losses are R 1? + r = 1 + i Jointly, the 
l , Bt ok 1+? 
losses are R f + RA = 1 + A The saving is 1 - je 


SOME GENERAL CONDITIONS GOVERNING 
POWER STATION DESIGN. 


By PHILIP DAWSON (Member of the Council). 


I must apologise for the incompleteness of this paper. I was only 
informed late on Saturday night that I should have to read it this 
evening, and only had a short time this morning in which to write 
it; as all my data were in my office, I was unable to start on it till 
this morning, having many other things to do besides. 

At the present moment, when electric traction is making such 
rapid strides, the question of the source of supply of power is a 
very important one. In this paper it is proposed to briefly con- 
sider this question from the economical point of view. This is the 
most important one, and the engineer's knowledge and experience 
should be used to design and construct the source of supply of elec- 
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trical energy in such a manner as to furnish the Board of Trade 
unit at the switchboard at the lowest possible cost, interest on 
capital, depreciation and sinking fund included. It may be argued 
that the cost of the unit at the switchboard being low, it does not 
necessarily follow that the cost of the power, say, per car or per 
train mile, will also be low, as it is possible that in order to secure 
cheap current, the power station may be so located as to cause great 
expense in feeders, sub-stations, and loss in the transmission. 

In the numerous cases, both in Great Britain, on the Continent, 
and in America, which have come under my notice, I have never 
found this to be the case. This applies to power supply stations 
intended for traction and power primarily, and lighting secondarily. 
It may be mentioned at once that the demand of current for both 
traction and power transmission purposes is increasing so rapidly, 
that lighting will shortly in any case be only a secondary con- 
sideration. 

The combination of a lighting and traction station is not to be 
recommended, and good results cannot be expected. The case is, 
however, entirely different where traction and lighting are com- 
bined, and the best results are then obtainable, that is to say, where 
the station has been designed by experienced traction engineers for 
traction and lighting. 

It may be of interest to consider what are the differences between 
a station designed for lighting and one designed for traction and 
power transmission. 

The average number of hours per annum during which a lighting 
station will be running full load will probably never be equivalent 
to more than three months’ continuous running per annum, that is 
to say, taking the total Board of Trade units generated in one year, 
and seeing how long the plant under consideration would have to 
run its full capacity continuously to generate this amount, this time 
would probably never exceed three months. Taking a repre- 
sentative traction station, the time of continuous running would 
probably be at least 9, and in some cases 10, and even 11 months. 

A lighting plant must in three months earn enough money to pay 
working expenses and to pay interest and allow for depreciation 
and sinking fund for a whole year, whereas a traction plant has 
from 9 to 11 months to do the same thing. 

A lighting plant is on an average practically at a standstill 18 
hours a day, while a traction plant is running 18 to 20 hours a day. 
Economical boilers, engines and electrical generating and traus- 
mission devices are therefore far more important in a traction than 
a lighting plant, because it is well known that running at very light 
loads and keeping the fires banked and the boilers, steam pipes, 
engines, &c., hot uses very nearly as much fuel as running them at 
full load. 

Furthermore, whereas in a lighting plant there is ample time to 
overhaul the plant and execute necessary repairs, the men during 
the day have little or nothing to do and can well do this work. In 
a traction plant there is little or no time to do this. The cun- 
ditions are quite, if not more, arduous than on a ship. There at 
least every few days or few weeks the whole plant is entirely shut 
down for several days and can be taken to pieces and overhauled. 

Unexpected and rapid overloads must be able to be supported by 

the traction plant which is not generally the case in lighting. 

In a traction station it will be scen that a far greater figure is cut 
by the cost of generation, pure and simple, than in a lighting station, 
and that the question of interest on capital expenditure and sinking 
fund is relatively smaller in the former thau in the latter. 

The following figures, which are the result of actual experience, 
may be of interest, and show the influence of continuous running on 
the cost of production :— 

Cost in pence per Board of Trade unit. 


Lighting. Traction. 
Fuel... sia sis 0:03 to 2˙2d. 0:09 to O'5d. 
Oil, waste and stores 0:05 „, 038d. 0:005 „ 02d. 
Wages and salaries 0:26 „ 160d. 0'03 „ O4d. 


Maintenance 0:054 , O'6d. 0:0025 „ 006d. 


Total 0:684 „ 478d. 


071275 „ 116d. 


The difference which exists between a plant working practically 
continuously and only intermittently is at once seen in the average 
amount of coal consumed per unit generated. The type of engine 
used must, however, also be taken into consideration. 

Thus, taking the published results of British electric light plants, 
we find that the cost of coal per unit generated varies approximately 
between 0°3d. and 2°2d. Comparing this to traction plants, we find 
the cost of coal varying between 0°09d and 050d. per unit gene- 
rated. Again, considering the item of wages and salaries in a 
lighting station, we have O-3d. to 1˙6d.; in the case of traction this 
is 003d. to 040d. per unit. 

Comparing the total cost of production of one Board of Trade 
unit generated in a lighting station and in a traction station, 
interest and sinking fund excluded, in the former the unit varies 
100d. to 400d., as compared to 025d. to 1:00d. for traction 
purposes. The cost of power when generated for traction and 
power purposes is one-quarter of that when generated for lighting 
only. 

The amount to be added for interest and sinking fund, of course 
depends on the length of the concession, on the terms of final 
purchase, and on the life of the machinery employed. The cost of 
producing power varies with the amount to be produced, decreasing 
as the amount increases. This shows the advisability of con- 
centrating as much power as possible in one station, and reducing 
the number of units. 

In considering the various items which go to make a complete 
power or traction installation, including the system of feeders, dis- 
tributors, track, and overhead line, the cost of the power station is 
but a comparatively small item. The saving which can be effected 
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rom the fishplates by the plastic plugs, and also through the copper 
strip which is held against the web of the rail by the spring washers. 
A fair amount of movement at the joints does not spoil the contact 
of the bond, which is firmly held to the surface of the rail by the 
free mercury, which also serves as a lubricant, allowing if necessary 
the bońd to slightly shift without in the least spoiling the good 
contact or conductivity of the joint. When bolted in position a 
sharp edge on the outside of the springs cuts through the strap and 
enters the angle plate, thus aiding the conductivity. All the parts 
are amalgamated to prevent rusting, and the contact parts are covered 
with plastic alloy. The springs are designed to give a pressure 
of 1,000 Ibs. per square inch’ between bond and rail when the angle 
plate is bolted up, being pressed quite flat when joint is first made, 
but subsequently taking up any wear of the bond or slackness of 


the joint. Spring washers should be used under track-bolt nuts. 
As the cups flatten with wear, the contact area increases with the, 


age of the bond. There are no shearing or bending stresses in the 
copper by reason of the sliding contacts, lubricated by the plastic 
alloy. 

The bond is guaranteed to transmit 2,000 amperes per square inch 
of vertical section without heating more than the rail, and to 
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-exhibit practically no deterioration after two years’ service, pro- 
vided the rail joints are properly maintained. The following tests 
of this bond show the low resistanee which can be obtained by 
its use. 


Description of joint. Ohms resistance. 


1. 80-Ib. T rail unbonded ... sa ses * 000423 
2. Ditto, with Edison-Brown solid copper bond. 000009 
3 70-lb. rail double bonded (Edison- Brown 

solid copper) x i ish ie 
4. Ditto, with extra bond on top of rails nis 
5. 83-Ib. rail double bonded with Cork type 

plastic bond 14 inches diameter hole in cork 0000083 


000009 
0000038 


In tests 2 and 4 there was no pressure between bond and rail 
other than that produced by the weight of the bond. The bond 
was simply laid on contact spots prepared on the top of rail. 

As regards the life of these bonds, some which were put 
down in Dublin five years ago, and which have recently 
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been taken! out, are stated to show as good a contact as on 
the day they were put in. The plastic material has remained 
perfectly soft, and the amalgamated spots on the surface of the 
rail and on the fishplate are as bright as on the day they 
were amalgamated. Since Dublin, these bonds have been used very 
largely all over the United Kingdom, and have given great satis- 
faction. 


Plastic bonds have been used with great success on a great 
number of British and Continental lines, and when properly applied 
have always been found exceptionally satisfactory. By meaus of 
the plastic bond the conductivity of the joint can be made equal 
to that of the rail,-the cost being but slightly higher than the 
usual copper bonding which only secures a joint having a con- 
ductivity of 1/12 to 1/6 of that of the ‘rail. The experience in 
America also proves the reliability of this type of bond. On the 
Boston Elevated Railroad, plastic bonds put in two years ago 
show exactly the same low drop of pressure as when they were 
first put in. On the Metropolitan West Side Elevated Railway of 
Chicago, after three years’ use, the same result was obtained, and 
we are informed that numberless other cases may be cited where 
plastic bonds have been in use for many. years, and are as good 
to-day as the day they were put in. i 

As regards cost, for an equal conductivity the cost of the plastic 
bond, including labour of fixing, is, we understand, slightly inferior 
to the cost of copper bonding. l 

Last, but not least, the plastic bond is absolutely preserved from 
every corrosion or deterioration which might be caused by the 
chemical composition of the soil. Owing to the special method 
adopted in fixing these bonds, it is stated that per- 
fect conductivity is assured even when fishplates 
work slightly loose. 

Messrs. Blackwell's stand occupied one of the 
most commanding sites in the Exhibition, and 
showed up to great advantage. Samples of 
manganese steel, and specimens of the special 
work, frogs, switches, crossings, &c., in which it 
is used, were shown. Rail bonds naturally formed 
an interesting exhibit at this stand, where the 
Crown and the Edison-Brown plastic were to be 
seen. Various designs of trucks were shown, in- 
cluding the Standard“ Peckham for heavy 18 
feet to 20 feet open cars; an “extra long” truck 
(also for long heavy cars, but where a short wheel 
base is required), standard gauge, 30-inch wheels, 
32-inch axles, G. E. 52 suspensions, and fitted with 
adjustable life and wheel guards; a Swing 
Bolster,” “ Maximum Traction” truck fitted with 
the latest pattern side frames; a short wheel base 
“Swing Bolster” truck, the wheels of which will 
radiate between the sills of an ordinary car, and 
successfully take curves of 30 feet radius or less. The 
last mentioned truck is fitted with the Price momen- 
tum friction brake. This brake consists of a friction 
device mounted upon the car axle to which is 
attached a chain which connects with the sway 
bar of the ordinary brake rigging. It is so con- 

_ structed as to utilise the energy of the moving car 
for power, and it is adaptable for double and single trucks. A 
very complete exhibit of air brakes was shown on the adjoining 
stand of the Christensen Engineering Company. The “ Van 
Dorn” coupler, the Hipwood Barrett car fender, several designs 
of trolleys, standards and brackets, and samples of trolley wire, 
insulators, were all on view at Blackwell's stand, and we must 
not omit to mention also “Standard” junction boxes, switches 
and circuit breakers, “P. and B.“ electrical compounds, Packard 
lamps, the “Trenton” trolley wagon, oil separators, steam trap, 
lubricators, and so on. The Conant rail tester was also shown. Its 
method consists of balancing the resistance of a length of rail con- 
taining the joint against that of a length of plain rail, the extra 
length of the latter indicating the added resistance due to the joint. 
A telephone in circuit with a continuous interrupter is used to show 
when the balance has been effected, connection being made with the 
rails by means of poles wired to the instrument. Three poles are 
used, two’ of them being held on the rail about 3 feet apart, so as to 
span the joint in question, whilst the third or indicating pole is 
held further down the rail, so that there is a length of plain un- 


THE NEWELL ELECTRO-MAGNETIC BRAKE. 


jointed rail between it and the next pole. By means of a two-way 
switch, the telephone can be either put in the circuit containing the 
rail joint, or that containing the plain rail, the track current being 
used to operate the instrument. The man who holds the indicating 
pole carries the telephone, and moves the former about until the 
noise made by the interrupter is the same on either circuit. This 
shows the correct position of the indicating pole for balancing the 
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two circuits. The distances of the two outside poles from the 
middle one can then be measured, the difference in length indicating 
the resistance of the joint. The absolute resistance can be calculated 
if the weight of the rail is known. l 

In close proximity to the above exhibits were the stands of the 
B. T. H. Company, Brill's, Brush, and Dick, Kerr & Co., at all of 
which electric cars of excellent designs were on show. We rather 


* 


feeder pillars, B. T. H. overhead material, and a short lengthof conduit 
system with a truck with contact plow so arranged as to show the 
method of raising same, and illustrating the general principles of the | 
conduit system were also in evidence at the B.T.H. stand. 

Messrs. J. G. Brill Company, Philadelphia, U.S.A., exhibited the 
Convertible“ electric tramway car, which is the first car of this 
pattern shown in Great Britain. It has been built for the Leeds 


HORIZONTAL SECTION THROUGH CENTRE OF BOND. 


think that many a horse-car traveller who inspects these will hail 
with satisfaction the prospects of London being furnished with such 
palatial street cars in place of what we have to put up with to-day 
on certain lines. The B.T.H. cars included one of those being 
supplied by this company to the London United Tramways Company. 
This is shown in the photograph below. The car body is mounted on 
Peckham trucks, and equipped with special B& L” motor-rheostatic 
brake equipment. This car, which is one of those being supplied under 
contract, was exhibited by the kind permission of the directors of the 
London United Tramways Company. The car was constructed by 
Messrs. Hurst, Nelson & Co., Motherwell, to the design of Mr. J. Clifton 


TROLLEY CaR FOR THE LONDON UNITED TRAMWAYS. 


Robinson, C.E. The other B. T H. car is also one built by Hurst- 
Nelsons, and is mounted on two Brill maximum traction bogie 
trucks, and equipped withistandard G. E. 58 double motor-rheostatic 

brake equipment. 
In addition to these a Hurst-Nelson j truck fitted with G.E. 58 
vs showed the details of the equipment. Electrical heaters, 


FRont oF PLASTIC COPPER BOND WITH CORK PLATER. 


Corporation tramways. The chief point about it is that it provides 
open garden seats for passengers without their having to climb 
stairways to the top of the car. At the same time the car can be 
“ closed ” by the passenger at will, by simply lowering the car sides 
and windows, which are held in the roof of the car, and can be 
raised or lowered in the same manner as an ordinary window rash. 
This particular pattern of car has been designed and patented by 
Mr. John A Brill, and is the first “self-contained ” car of its type 
ever offered to the public. The expression “ self-contained ” may 
be explained by stating that the convertible car contains all neces- 
sary parts and fixtures for making, almost instantly, either a 
“closed car or an “open” car. This car 
has been constructed and fully tested under 
hard usage. Brill's exhibit also comprises 
full-sized and models of Brill motor trucks. 
The chief claims made for the Brill truck 
are the easy riding of the car, and also the 
fact that the main frame of the truck is of 
solid forged iron, free from bolts, nuts, or 
rivets. 

The Brush Electrical Engineering Com- 
pany, Limited, exhibited a bogie vestibule 
car, such as they have supplied for the 
Swansea Improvement and Tramways Com- 
pany. Divided into two compartments, with 
middle entrance, there is accommodation 
for 44 passengers. The car was mounted 
on bogie maximum traction trucks. Other 
features of the Brush exhibit were a type 
1,000 A tramway motor (four polar ironclad) 
rated H.P. 25; a type H 2 series parallel 
controller, H G 2 regenerative tramway 
controller (Tyler's patent), and type H D 2 
controller with electrical service brake. 

The combined exhibit of Mesars. Dick, 
Kerr & Co., the English Electric Manufactur- 
ing Company, Limited, and the Electric 
Railway and Tramway Carriage Works, 
Limited, is naturally of considerable interest 
at the present moment. Four specimens of 
electric cars gave an excellent impression of 
the class of work which these enterprising 


> 2 2 
— manufacturers are now turning out. There 


was a bogie vestibuled top-seat car for heavy 
city service with Bellamy reversed stairway ; 
a bogie cross-bench car for high speed sum- 
mer suburban service; a four-wheeled top- 
seat car and a four-Wheeled single-deck car. Motors, controllers, 
&c., on the Short system, a truck with motors and air brakes, 
also specimen permanent way work, and special track work, poles 


and brackets. 


Permanent way construction material was also well represented 
by a good show of movable points, crossings, drain rails, join 
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plates, platelayers’ tools, patent automatic spring points, rail carts 
for easy transportation of rails, Brodie’s holding down arrangement 
for tram rails, and so on, by Messrs. Askham Bros. & Wilson, 
Limited. 

Cables and wires were well displayed by Messrs. W. T. Glover 
and Co., Limited, the British Insulated Wire Company, Limited, 
Felten & Guilleaume (W. F. Dennis &. Co.), the National Conduit 
and Cable Company. Overhead line work and equipment 
accessories were shown in detail by the Electric Tramway Equip- 
ment Company, of Birmingham, the Ohio Brass Company, of 
Mansfield, O., Bergtheil & Young, and Estler Bros. Among other 
exhibits, we must not omit to mention that accumulators as employed 


in connection with a large number of English electric tramways ~ 


were well arranged at the stand of the Chloride Electrical Storage 
Company, while the Electrical Power Storage Company were also 
in evidence. The Meldrum Koker stoker, and the Bennis stoker, a 
model of a Babcock boiler, an exhibit of Caillet’s monorail portable 


railway system by the Monorail Portable Railway Company, 


Limited, and one by Parry & Co. of the Ewing single-rail tramway 
rolling stock, which have already been described in the ELECTRICAL 
REvVinw, a variety of electric heating apparatus and temperature 
regulating devices by the Consolidated Car Heating Company, of 
New York, traction poles and arc lamp-posts and fittings by the 
- British Mannesmann Tube Company, Limited, conduits, stoneware 
troughs, insulators, &c., by the Doulton Company; rail-joints, special 
track construction trucks, and electric welded joints by the Lorain 
Steel Company, of Ohio; steam separators, traps, injectors, and other 
like accessories by Messrs. Holden and Brooke, Limited. There 
were also exhibits by others as follows :—Klein Engineering Com- 
pany, water coolers and oil separator; Cape Asbestos Company, blue 
asbestos for covering boilers, steam pipes, &c.; Le Carbone, carbon 
brushes, primary batteries, and other electrical accessories; Anti- 
Friction Alloys, Limited, car bearings, &.; William Griffiths, 
sections of tramway track with various pavings; S. Z. de Ferranti, 
Limited, rectifier and other apparatus, and numerous photographs of 
powerthouse electrical equipments; Simplex Steel Conduit Company, 
their steel conduit system; V. Demerbe et Cie, tramway track on the 
Demerbe system as tested and’ subsequently adopted at Bradford; 
Mr. G. F. Zimmer, models of Kreiss' and Thomps6n’s patent coal 
conveyors; Frederick Nell, separators, grease extractors, jet con- 
nsers, Bennis trucks, &c.; Roller- Bearings Company, roller- 
bearings; Charles Churchill & Co., a large variety of high-class 
American machine tools. The British Griffin Chilled Iron and 
Steel Company, Limited (a new company recently organised for the 
manufacture in England of chilled iron car wheels for railways and 
electric tramways) show various wheels, axles, &c., made under the 
Griffin system. Under this process the wheel is cast in one piece 
so as to combine the toughness and strength of wrought-iron with 
the hardness on the wearing surfaces of the hardest steel. Smith, 
of New York, shows head lights for cars, incandescent fittings for 
cars, interior lighting, &c. 
Messrs. Elliott Bros. had on show a Board of Trade panel, and 


various electrical measuring instruments of their well-known manu- 


facture. Recording ammeters were shown to illustrate the starting 
currents of motors. We illustrate one of these instruments which has 
been recently supplied by Messrs. Elliott to a large tramway under- 
taking to carry current up to 6,000 amperes, The instrument is of 
Elliott's standard type and standard size in every way as.regards the 
case, Clock movement, paper, &c. The shunt, which is illustrated, of 
course is of sufficient section to deal with the current in question. 
This is believed to be about the largest recording instrument that 
has ever been constructed of this type. 

Miller & Co., of Edinburgh, showed chilled car wheels, iron points, 
and wheel presses; J. B. Stone & Co., showed various special tools 
and machinery of American manufacture; Messrs. G. W. Burton, 
Griffiths & Co., also showed a variety of machine tools, including 
track drills, rail saws and other portable apparatus; Messrs. R. 
Becker & Co., and Messrs. Kirchner & Co:, exhibited various 
electrically-driven tools; Mossberg Rolling Bearings, Limited, 
roller bearings; Helicoid Locknuts Patent (Parent) Company, 
Limited. ; 

Mr. Washington Hume was displaying a working model (balf 
size) of a patented sutomatic signalling apparatus worked by the 


locomotives, and capable of indicating to any signal box or station, 


tbe di ing number of any approaching train, even if late or 
out of its order, and also, in combination with the same, a means 
of signalling to the trains from the signal boxes or stations. 
The Electro-Magnetic Traction Company, of Bishopsgate Street, 
exhibited a full size model of their closed conduit surface contact 
stem. 
The only exhibits remaining for us to mention are those of the 
Electric Construction Company, the Helios Company, and Witting 
Bros. 


The Electric Construction Company exhibited a 70-Kw. variable 
ratio transformer similar to those employed on the City and South 
London Railway as reducers on the E. C. C. patented arrangement in 
which the high tension pressure supplied is 1,000 volts, and the work- 
ing conductors are at 500 volts on the three-wire system; a 30-H.P. 
tramcar motor was shown as a good example of what British manu- 
facturers can do in “compactness, strength, and perfection of 
detail; ” a Bushbury enclosed stationary motor, an E. C. C. generator, 
an overhead trolley for side suspension, and switchboard apparatus. 

The Helios Electrical Construction Company, Limited (English 
agents, F. Suter & Co.), exhibited a truck, motor controller, cut-out, 
resistance, overhead sliding contact gear, and certain overhead 


Messrs. Witting Bros, Limited (Electricité et Hydraulique) 
showed trucks equipped with two of their standard tramway motors 
of 30 B. K. ., controllers, resistances, and other car-handling appa- 
ratus, various tramway motors, including a 25-8. H. P. three- 


motor, and three single-phase motors of the Heyland type of 4, 2, 
and 6 B. H.. respectively. Messrs. Witting also showed a 50-Kw. 
motor-generator, three-phase transformers, and other exhibits. 

We cannot close these notes without paying a tribute to the 
promoters of the Exhibition, the Tramway and Railway World, 
to Mr. Courtenay in particular, and Mr. Wilcox, the secretary, fur 
the excellent way in which they have carried things through. 
Everyone seems to feel that the show has been fruitful of good 
results from the public point of view, and in some cases manu- 
facturers have reaped an immediate return to repay them for any 
trouble to which they may have been put in preparing their exhibits. 
Certainly, to’ municipal authorities the Exhibition has been an 
enormous advantage, for by taking a journey up to London they 
have been enabled to see electric tramway equipments and material 
in such a way as they would not have been able to do otherwise 
without a dozen journeys in a dozen different directions to various 
cities where electric cars are running or where electrical factories 


are situated. 


The numerous deputations which have come from all over 
the country show that they were not slow to take advantage of so 
excellent an opportunity of seeing what was going. Brighton, 
Stockport, Dover, Sheffield, Halifax, Wallasey, Blackpool, Lincoln, 
Glasgow, Huddersfield, Portsmouth, Leicester, the London County 
Council, Manchester, York, Dundee, West Ham, Birmingham, and 
other towns have sent their tramway committees or representatives 
thereof, and they have gone away with a new knowledge of clectric 
tramway matters. 

_From an exhibitor’s point of view, considerable interest was 
added to the show by the reading and discussion of papers on threc 
nights. Mr. Philip Dawson’s paper on Some General Conditions 
Governing Power Station Design,” we print on another page of this 
issue. Other papers read were by Mr. C. H. Gadsby, on “The 
Profits of Tramway Undertakings,” Mr. John Young, of Glasgow, 
on The Function of Modern Tramways,” and Mr. Scotter on The 
Work of the Light Railways Commission.“ 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tompson & Co. Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


11,011. “Improvements in electrical switches for heavy currents and high 
potentials.“ H. W. CLOTHIER, Dated June 18th. f 

11.020. Improvements in or connected with electric lamps.” W. M. 
WALTERS, Dated June 18th. 

11,022. An electrical apparatus for adjusting tram rail points.“ J. E. 
MacauLEV. Dated June 18th. (Complete.) 

11,025. “Improvements in electrical apparatus for life buoys and light to 
facilitate the rescue of persons from drowning and for other purposes.” 
H. Binks., Dated June 19th. 

11,026. ‘Improvements in cord grips for electric light fittings.” 
LUNDBERG and G. C. LunpBerG. Dated June 18th. 

11,054. ‘‘Eleotrically operated cloth cutting machines.“ N. GarLaND. Dated 
June 18th. 

11,066. “Improvements in the manufacture of lead-covered cables.“ H. 
CassizER. Dated June 18th. (Complete.) . 

11,007. ‘Improvements in electrical accumulators or secondary batteries and 
in the manufacture of the same.“ H. Woopwarp. Dated June 19th. . 

11,099. *' Improvements in electric targets.“ J. Paterson. Dated June 19th. 
(Complete.) 

11,101. ‘Improvements relati 
properties of iron and steel.“ F. 
Dated June 19th. 

11,107. “Improvements in electric patterns for punching machines for 
embroidery machines and for Jacquard looms.” E. Epwarps. (C. Handwerck, 
Germany.) Dated June 19th. (Complete.) 

11.120. Improvement in plows for conduit electrio railway cars.“ J. B. 
GoTTSBERGER. (Date aN aut for under Patents, &c., Act, 1888, Sec. 108, Jan. 4th, 
T being date of application in the United States.) Dated June 19th. (Com- 
plete.) ; . 

11,149. Improvements in telephone switchboards.“ A. WHALLEY. Dated 
June 20th. 

11,190. An improvement in switches for high tension electrical currents.” 
Siemens Bros. & Co. (Siemens & Halske Aktien Gesellschaft, Germany.) 
Dated June 2th. (Complete.) 

11, 206. Improvements in electric switches and like apparatus for making and 
breaking electric circuits.” G. W. ParTRIDGE and G. K. B. ELPHINSTONE. 
Dated June 20th. 7 

11,207. ‘* Improvements in or relating to the distribution of electricity.“ L. 
ANDREWS. Dated June 20th. - 

11,208. ‘‘ Improvements in electric signalling apparatus.“ F. J. WARDEN” 
BTEVENS. Dated June 2th. 

11,217. ‘* Improvements in the method and the material for covering electric 
cables, conductors or wires with insulating material.“ G. E. Hzyi-Dia. Dated 
June 2th. l 

11,218. “Improvements in telegraph transmitting devices.“ H. V. GILL. 
Dated June 20th. 

11,248. “Improvements in polarized electric bells for alternating current.“ 
THE BnrrisR Erectie Works Company, LimiTep, and B. Branner, Dated 
June 21st. 

11,255. A newor improved composition used for making electrical insulators 
and other articles.“ A. W. B. Pearson. Dated June 21st. 

11,260. “Improvements in electric accumulators and in electrodes therefor.” 
A. TRIBELHORN. Dated June 2lst. 

11,268. ‘‘ Improvements in or relating to electric lamps and fittings therefor.” 
H. Hixst. Dated June 21st. 

11,264. “Improvements in or relating to switchboards for electric distribu- 
tion.“ H. Hirst. Dated June 2lst. 

11,772. Improved means of and apparatus for preventing the premature 
starting of 8 or the like used in connection with electric lifts.“ J. 
HOFBAUER, ted June Ast. (Complete.) 


A. P. 
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11,287. “Improvements in or relating to conduits for electrio conductors.” 
F. Joxes. Dated June 2lst. 


11,908. “Umbrella tip lightning protector.” 
Dated June nd. 


11,909. Improved fuseboard or distributing box also applicable as a junction 
of connecting box.“ R. G. TyILEA and W. E. D. Duncan. Dated June 22nd. 


11810. Improvements in and connected with electric olook work.“ M. 
Fiscuer. Da June nd. 


11.814. Improvements in the manufacture of filaments for incandescing 


P. Reprorp and J. RIDER. 


electric lamps. W. L. VoELKER. Dated June 22nd. 

11,358. . in or connected with secondary batteries.“ H. U. 
Wo .vastTon and T. V. BHERRIN. Dated June And. 

11.381. Improvements in ceiling roses of attachments for pendant electric 
lamps. J. G. S. LEE. Dated June 22nd. 

11,406. Improvements in the electrical cquipment of railway vehicles for 


the purpose of lighting, skating and ventilation.” A. ZEYDEN. Dated June 
(Comp 


lete.) 


11,429. An improved electro- magnet of high attractive force.“ 
BARU and F. LinnpexstrutH. Dated June 23rd. (Complete.) 


11,497. “ Improvements in electric insulators.“ E. Risrxn. Dated June 


M. VoskL.· 


11,488. “Improvements in casings for the jointings of underground electric 
cables.“ SigMENS Bros. & Co. Limiten, W. DieseLHorst, and F. J. Bubp. 
Dated June 23rd. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Bpecifications may be obtained of Messrs. W. P. Tuomrson 
and Oo., 838, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, d. (in stamps), 


- 


16,236. "i ia electrical time switehes.” A. J. . Dated 
J uly 12th, 1808" Relates to an improvement upon the time e in 
Specification No. 28,625, A. D. 1897, the mercury contacts being replaced by metal 
springs. 1 claim. 


16,867. fer the production of ohbierine and 


ae fa celts 
arkad mat amagama by vlesrelyie Gocsmpoation of gelatine of skating sela- 
tiens.” J. W. Kynasten. Da July 21st, 1898. To obtain alkali meta 


amal s and chlorine by the electrolytic decomposition of solutions of alkaline 
chlorides a cell is used consisting of a flagstone or like enclosure, the joints of 
which are made tight by the insertion of rubber cords in grooves, and which is 
firmly braced together by external brackets and bolts. ong the whole length 
of each side is a series of narrow shelves of stone, slate, glass, ebonite, vul- 
canite, &c., each shelf being hollowed out on the upper surface, and provided, 
alternately at opposite ends, with a raised portion or ridge somewhat lower than 
the edge. Over this weir mercury, which is continuously admitted to the upper 
shelf by a pipe, can flow to a perforation leading to the next shelf below. The 
mercury thus flows along each shelf in succession to the bottom, where it also 
forms a shallow layer, finally escaping by the tube. The mercury forms the 
eathode, and each layer is independently connected up. A central vertical 
carbon anode is used. The alkaline chloride solution, at a temperature at or 
near to its boiling point, is admitted to a level above that of the highest shelf. 
On passing the current chlorine is evolved and passes away by the pipe while 

the mercury ually changes to an amalgam. Ina modification, two carbon 
enodes aro placed at a distance apart, and within the space between them 
another set of cathode shelves is arranged. 8 claims. 


16,72. ia olectrieity meters.” 6. Neokham. Dated July 2lst, 
1998. Relates to energy meters. A commutator motor meter is constructed 
with aniron-cored armature, to reduce the energy wasted by the meter. The core 
may be a laminated ring, made in halves, to receive the coils, which consist of 
bobbins separately wound with numerous turns of fine wire. The armature is 
supported within main-current field coils by an pluminium disc on a spindle, 
which rotates in bearings on a frame, and is geared to a counter. The pro- 
visional specification states that a float may be provided under the armature to 
relieve the bearings of most of its weight. The commutator is a flat cone, 
upon which two plain crown wheels or two platinum wires bear as brushes. 
These wires are carried by flat springs on ebonite blocks, which are supported 
on a horizontal pin at the back of the frame, and have iron wire arms bent 
down into solenoids conveying the m-ia current. This arrangement may be 
modified. The weight of the parts hold the wires lightly on the commutator, 
but the contact is improved by the pull of the solenoids on the arms when the 
main current is large. The spindle carries a brake disc between the poles of 
two permanent magnets arranged so that only their neutral parts are near the 
armature. Any fielddue tothe permanent magnet is neutralised by winding 
the extra resistance for the armature circuit on the shorter limb of a J-shaped 
iron core, which is fixed vertically between the permanent magnets. The armature 
may be screened by a sheet-iron cup or disc carried by the spindle. The brake 
magnets are choked at both poles. One or more poles may be made long 
enough beyond the choke to carry a few turns of the main conductor, to correct 
the meter for errors at high loads. Otherwise a separate electro-magnet may be 
used for this purpose. The permanent magnets and extra resistance are fixed 
on a back · plate; all other parts, including terminals, are on the frame, which 
is hinged to the back-plate and can be turned outward to afford access to the 
parts, or secured bya screw. Quantity meters having armature discs immersed 
in mercury, described in Specification No. 14,289, a.p. 1892, may be provided 
with brake magnets having choked pole-pieces and windings as described above, 
to correct for fluid friction at high load. 65 claims. 


16,114. - eee. in connection with telephones fer recording the number 
2 ‘duration conversations.” J. Frank. Dated July 28rd, 1898. 


Relates to apparatus for registering the time occupied by and the number of 
telephonic conversations. The telephone lever is connected by a link with a 
pivoted lever which in turn is connected bya link with a bell-crank lever. 
When the N is taken off its bell-orank lever rises; separating one set of 
contacts and closing another set of contacts; the latter puts a magnet in circuit 
and, when the magnet is actuated, causes a slide rod again to close contacts 
which are in the conversation circuit. When the subscriber wanted replies, by 
ringing, the current ses through the magnet causing the rod to slide so that 
the clockwork is released by a brake rod. The pivoted lever when moved 
releases the e lever, so that when the clockwork is released apparatus 
slowly falls until it breaks contact on the expiration of the time limit. The 
release of the ioe lever also releases the counting lever. Hanging up the 
pie pnone winds upand resets the counting mechanism and also the slide levers. 
claims. 


16,128. * Improvements in the electrolysis ef solutions of alkali salts, cel 
atkall ohlorides.”” 0. i > Dated July 2rd, 1898. Relates to e 


electrolysis of solutions of alkaline salts, especially alkaline chlorides, to obtain 
the corresponding hydrate solution and chlorine gas. The anode is covered by 
a bell which extends some distance below it, while the cathodes are outside the 
bell and generally at a lower level. The electrolyte is introduced through a 
tube to the top of the anode compartinent. The chlorine as it is formed passes 
up through the anolyte, thereby agitating and mixing it, and escapes through 
the tube. The caustic alkaline solution overflows from the tube. By this 
arrangement the layer formation of the anode and cathode liquids is maintained 
without the use of a diaphragin. 1 claim. 


16,172. ‘A voltaic battery bell with het air depolarisation.” H. de R. do Lavison. 
Dated July 26th, 1898. The invention consists in effecting depolarisation by 


hot air, and is described as applied to a battery with zinc and copper plates 
immersed in a solution of copper sulphate with some sulphuric acid, the strength 


interior. 


of the solution being maintained by a supply of copper sulphate stored in a 
teservoir. Each zinc plate is enclosed in a porous casing of parchinent paper 
of the like, which is contained in a frame of insulating material such as 
cellaloid, and is separated from the copper plates by bands of rubber or the 
like. Under each of the copper plates is fixed a tube perforated with fine 
holes, and connected to an upright tube, communicating with a general 
supply tube. The battery is first heated to about 60° C., when the air is blown 
in and acquires the temperature of the surrounding liquid. 1 claim. 


16,261. “ la alternating current transtormers.” L. M. J. C. Lova- 
vaesour. Da July 26th, 1898. Relates to transformers for induction coils. 
The laminated iron circuit is built up of a number of plates insulated by paper 
orvarnish. A sheet of paper is bent over a plate, and a strengthening thread or 
cord inserted along the fold, the operation being preferably carried out ina 
mould. The ary may consist of several windings separated by paper or the 
like. The coils are preferably arranged with the secondary between two sec- 
tions of the primary, or with the primary between two sections of the secondary. 
The casing consists of two iron end plates or boxes and a wooden frame, the 
whole being bound together by bolts. The ends of the wires are fixed to ter- 
minals and enclosed in paper tubes. 3 alaims. 


16,296. “An alternating-current interrupter fer leduction colle.” M. Kohi, 
Dated July 26th, 1898. Relates to an interrupter for alternating currents for 
induction coils designed to break the circuit when the current is approximately 
at its maximum. The magnet causes the armature mounted on a spring to 
vibrate synohronously with the current. This armature carries a contact 
dipping into a mercury cup. The position of the meme is adjusted by means 
of the screw and the height of the mercury cup by the screw. In enother 
arangement, a synchronous motor, acting through a crank and connecting rod, 
reciprocates a vertical contact dipping into a mercury cup. 8 claims. ' 


16,396. “(improvements ia and apportainiag to the werking of ease 
electric lampe.” 0. Maclagan. Dated July 27th, 1898. Incandescent lamps 
having filaments which conduct only after preliminary heating by adjacent wire 
coils or the like, are provided with switches for disconnecting the heating 
circuits when the filaments have become conductive. In one arrangement the 
heating-coil is connected in parallel with the filament, through a time switch of 
any construction, which automatically opens the heating circuit when this has 
been closed for a sufficient time. In another arrangement several filaments are 
connected in parallel, and are all heated by one coil, the circuit of which is 
closed by a switch until one of the filaments becomes conductive. In the 
arrangement shown, current is supplied to the coil through a spring and a 
screw. Simultaneously current passes from the screw through a spring, a lever, 
and an electro-magnet which attracts an armature lever. This shifts the lever, 


breaking its contact with the spring and causing a pawl to turn a ratchet wheel 


and a four - grmed switch. The switch connects any one of the filaments in 
circuit through another electro-magnet, and a reverse winding on the former 
magnet. The armature lever then moves to the right, opening the heating 
circuit by moving the firstmentioned spring. The provisional specification 
mentions the use of such apparatus to shift the filaments. In a modification of 
the arrangement shown a single filament only is provided, the ratchet switch 
and paw! lever being dispensed with. The armature lever is adapted to close 
the heating and filament circuits through the magnets, and afterwards open the 
heating circuit and connect a resistance in parallel with the second magnet in 
series with the filament. In a further moditication, the second magnet is 
dispensed with. Solenoids and movable cores may be substituted for electro- 
magnets and armatures in either arrangement. 7 claims. 


18,449. “improvements ia conduite fer clectrical 3.” F.D. Kenney 
aad W. V. Mortos. Dated July 28th, 1898. Conduits are made in lengths of iron 
pipe of fiat section, these lengths being joined together airtight in the usual 
way. At convenient intervals parts of the pipe arc made thicker with a lateral 
opening closed by a cover with an air-tight Joint. The cables are“placed in the 
conduit, and ere insulated from each other by paper. Access is obtained to the 
cables through the doors. The wires are led out through insulating pl 
screwed in the pipes. To expel and prevent access of moisture to the conduit 
air is pumped into it so as to keep the interior at a pressure a little higher than 
the atmosphere. The provisional specification states that calcium chloride, &c., 
may be placed in receptacles at intervals in the conduit, suitable connections 
being ae D Ta the receptacles to test the hygroscopic condition of the 

claim. 


16,466. “Aa Improved automatic safety device specie! te three-wire 
or halanced of | distribution * Limited, aad 


electrics e £ 
L. J. Steele. Dated July 28th, 1898. Relates to means for disconnecting the 
circuits in three-wire or“ balanced systems in case of unequal] loading. Con- 
sista of an arrangement which operates when the fuse on the middle wire bic ws. 
The contact arms are held up against a spring by a catch. A solenoid is in 
shunt with the fuse and its core is connected to the catch. Should the fuse 
blow the core is raised and the arm released. In a modified arrangement the 
fuse is directly connected to the catch and holds it in position against the pull 
of a spring. In a further modification the solenoid is differentially wound, its 
extremities being connected to the outside wires. A claims. 

le the 
e Dated July 


. 18,484, “ construction ef oiestredos fer seccndary 
batteries.” A. 2th, 1808. The electrode is formed by 


winding lead ribbons, wires, or the like into a cylindrical or prismatic shape. 
The electrode is not enclosed in a casing; itis fitted with a head and a radial 
slit is made down the whole length of the electrode to allow for expansion. 
5 claims. 


18,496. “improvements ln axies and steoring gear for clectrie and ether moter 
earriages.” N. W. Neadiand, N. W. Headiand, jun., J. T. Neben, and C. N. ; 
Dated July 28th, 1808. Relates to axles and steering gear for electric and other 
motor oarriages. The swivelling cranked axles each have a vertical portion 
integral with the horizontal part on which the road wheel is mounted. The 
vertical portion at the upper end is guided in a sleeve projecting from a bridge - 
pos and at the lower end in a beariog on which rests the spring. The vehicle 

rests on brackets attached to the upps members of the springs and 
guided on the sleeves. The adjustment of the steering wheels may effected 
ither by pinions aud toothed sectors carried by the axles, with provision for 
avoiding back lash, or by some suitable arrangement of worm gear. Springs on 
a prolongation of the axle or between the bearings may be provided for sup- 
porting or containing batteries or motors. 8 claims. 


16,4896. “ improvements in the methed of and for starting and ooa- 
troling olectrio meters.” T. Proves and J. A. Lamenason. Dated July 29th, 1808. 


Motors are started and controlled by means of a resistance switch provided with 
sliding contacts which, when the motor has been thrown into cirouit, are held on 
by means of an electro-magnetic clutch or brake. The resistances are mounted 
between two non-conducting slabs, and connected to a series of fixed contacts. 
Between these contacts and a contact plate is arranged a sliding-contact box, 
provided with connecting arms and electro-magnetic brake arms. Instarting the 
motor, the contact box is raised by a windlass, and is held in any position by the 
action of four electro-magnets contained in the box. When the electro-magnets 
are short-circuited by a switch, the contact-box automatically returns to the 
off position. An electro-magnet is provided in the main circuit, which auto- 
matically short-circuits the brake magnets when the current exceeds a certain 
limit. 4 claims. 


18,662. Eau oy renee. ia olosionos for aro lamps.” H. Bremer. Dated July 
29th, 1888. Relates to arc lamps. A positive electrode of pure carbon is 
employed below a negative electrode made of caloium carbide or a mixture of 
carbon and liine or like incandescing substance, optionally with è core con- 
taining a larger proportion of lime, &., or both electrodes may contain lime. 
They may be made by compressing and carbonising saw dust, to which, chalk, 
lime, magnesia, or the like may be added. A larger arc and more light are 
stated to be obtained with such electrodes than with pure carbons, its colour 
also differing. 5 claims. 


16,6863. “improvements in electric aro lampe.” H. Bremer. Dated July 29th, 
1898. Relates to arc lamps. A lamp is provided with tubular carbons or with 
several pairs of carbons in one globe, connected in series or in separate circuits. 
The pairs may be controlled by separate mechanisins or by one single 
mechanism; in the latter case all the carbons except one pair are mounted on 
springs in order that they may come in contact before such pair. These 
arrangements are specially applicable to lamps having long arcs produced by 
adding metallic salts to the carbons, which are placed in vacuo. 2 claims. 
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in residence, Moreover, in a sense, the freedom of the 
Castle was granted to the visitors, who were free to 
wander at will through the rooms and chapels, not being 
conducted by a guide in the usual way. Further still, Her 
Majesty provided refreshments in the Orangery, and, to 
crown all, drove slowly through the crowd assembled in the 
Park below the Terrace, and received the Presidents of 
the American Society of Civil Engineers and the 
American Society of Mechanical Engineers, and extended 
a welcome in a few words, All our visitors were much 
gratified at this proof of Her Majesty’s kindness and con- 
sideration, which, as we all know, never fail. 

Our visitors were welcomed by the President at the 
reception of the Institution of Civil Engineers, which was 
held in the Guildhall of the City of London, and, 
despite the denseness of the crush, was a pronounced 
success. The Guildhall lends itself especially to 
such functions. Its library is replete with books and 
manuscripts and ancient charters, that record the history of 
our old city from its earliest times, A concert by the pupils 
of the Royal Academy of Music was held in the Council 
Chamber. The string band of the Royal Artillery played in 
the Great Hall, and there was vocal music in the Library and 
Art Gallery, the pictures in which are this year of, perhaps, 
more than usual interest. 

Next to the day at Windsor, the excursion to Warwick 
and Stratford was, perhaps, most fully attended. A special 
Great Western train left Paddington on Friday, 


July 6th, for Warwick. The visitors were not only 


received by the Earl and Countess of Warwick, but 
were conducted through the Castle by the Countess herself, 
who, with the Earl, graced the luncheon table by her pre- 


sence, and also spoke a few words of welcome, From 
B 
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Warwick the special ran forward to Stratford, and brief 
visits were made to the church, to the memorial theatre, and 
to Shakespeare’s birthplace. We need not describe either 
Stratford-on-Avon or Warwick Castle. 


To those who could appreciate it, the run home of the 


special from Stratford to London was in itself a treat. 
It was drawn by the first of the latest class of Great Western 
engines, a monstrous engine with a huge boiler and Belpaire 
firebox. The visitors were looked after by Sir Douglas Fox 
in a most untiring manner. Space does not permit us to refer 
at length here to the week’s previous entertainment by the 
Institution of Mechanical Engineers, to many pleasant 
incidents inter-leaved in the main programme, or toa private 
function to which we allude in another place; but 
we believe that such interchanges of ideas and hospitality 
between representatives of the two countries must necessarily 
foster a more brotherly feeling between them; and there can 
be no two opinions, but that the engineers and scientists of 
England and America are truly representative of the two 
greatest engineering nations of the world. 


GAS ENGINES FOR ELECTRICAL 
PURPOSES. 


THOUGH the production of electrical energy by means of 


gas engines has been placed somewhat under a cloud by experi- 
ences at Belfast, Coatbridge, Lynn, and Leyton, it is probable 
that the appearance of the Westinghouse engine at the 
recent Tramways Exhibition at the Agricultural Hall will 
cause many very seriously to inquire whether the above- 
named installations have been laid down in such a manner 
as to be expected to command success. The triple 
Westinghouse engine above referred to was, it is true, not 
doing very much work, but it ran steadily, and there is 
no reason why it should not continue to do so up to 
the maximum possible limit of gas supply. 

In some respects the gas engine is particularly suited 
for electrical traction work. A heavy fly-wheel is 
always provided. In the case of a regular load there 
must be some margin of power beyond the load. The 
very smallest amount of overload will stop the engine, 
for there is a fixed maximum of gas inlet beyond which 
it cannot go. Thus a gas engine must have a margin of 
power available beyond the maximum it may be called upon 
to perform. Let it be considered for a moment how this 
affects the engine when applied to traction work. 
Experience in the working of tramway power stations 
points to the fact that there is a certain ratio between 
the mean load on the station and the maximum. 
This ratio varies in some way not yet clearly ascer- 
tained, and the most that can at present be stated is, 
that the variation is greatest in the case of the smallest 
stations, and is dependent very closely upon the total amount 
of energy generated in a given time. Approximately, this 
ratio or load factor can be foretold for any proposed station 
not too far removed in size from existing examples, and the 
maximum current demand, setting aside the results of acci- 
dents, such as short circuits, may also be anticipated, 
and will not exceed 20 to 25 amperes per car in the case of 


a line of, say, 50 cars. Moreover, the maximum demand is 
usually of very short duration, and is generally followed by a 
demand that does not exceed 60 to 70 per cent. of the 
maximum. Such being the case, it is probable that a gas 
engine, capable of producing, say, 80 KW, as u maximum, 
might be found capable of dealing with a peak of 100 kw., 
for the peak would be momentary ; it would be dealt with by 
the fly-wheel energy superadded to the full effort of the 
engine, and it would cease before the speed of revolution had 
fallen very seriously below the normal. 

We see no prospect of success for gas engines 
using other than producer or similar gas, Competition 
with steam is not possible where costly illuminating 
gas is employed. Obviously, then, the source of gas must 
be either a blast furnace, a coke oven, or a gas producer, 
Our experience of gas producers has taught us that many 
of these are made in a very slipshod manner, Although there 
is no pressure to be carried, a gas producer ought 
to be designed just as carefully, and should be made with 
the same regard to its mechanical fitness, as a steam boiler, 
Some we have seen are the very antithesis of this, Others 
again bear their value plainly written on them, and have 
been well made. Of necessity, gas producers of large size 
are in every way better fitted to secure success than are small 
producers, The blast furnace is an ideal producer, because 
from its large size and steady action it turns out a 
very regular product, and it may well be copied when 
designing smaller units, That is to say, the fuel depth, 
rather than the area of cross-section, must be large, and 
the square form should be avoided, because in a square 
producer the corners do not act well; they tend to 
irregular action and leakage of air, whereas the circular 
form conduces to regularity, and height helps sufficiently to 
consolidate the fuel and canse the production of carbonic 
oxide with a minimum of dioxide. The shallow furnace 
tends, on the other hand, to produce an excess of dioxide, 
and thereby greatly to impoverish the gas and to reduce the 
power of the engine supplied therewith. The system of 
governing by moderated charges is, we take it, the proper 
one to adopt with cheap gas. When the hit-and-miss 
method was introduced, the only gas was the dear stuff 
popularly known as illuminating gus, and it was, perhaps, 
justifiable to employ the hit-and-miss governor for the sake 
of the greater economy over the system of moderated charges. 
The fuel cost is, however, not so different with producer gas 
as to demand the economical method in preference to the 
more regular method now coming into use; and where blast 
furnace gas is employed, the demand falls so far below the 
supply that no question need arise; this gas, in fact, is 
almost entirely waste. 

It is an astonishing fact that, with millions of horse- 
power blazing to waste, no effort is made, except by a very 
small number of ironmasters, to bring about the useful em- 
ployment of gas power. As we have before pointed out, 
each pound of fuel consumed in a blast furnace will, after 
it has done its work of producing iron, render up by means 
of gas engines power of greater amount than if converted 
into steam power by means of steam engines of the highest 
class. | 

Seeing then that it is always desirable that a gas engine 
should somewhat exceed its maximum ordinary steady load, 
it appears not unsuited to deal with the varying load of 
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a traction station, especially when the very transitory 
maximum load can be negotiated by the energy of the fly- 
wheel. Considering the very extended employment of gas 
engines, we cannot but think that a careful inspection by some 
expert motive power engineer of the cases of non-success 


would reveal causes sttfficient to account for the failures of 


which. so much has been heard. Gas power has for years 
dealt effectively with the pumping of town water supplies 
and the water supplies of public institutions. It is used in 
private electric light installations, in the manufacture of 
carbide of calcium, and in blowing the blast of blast furnaces. 
Its economy is so obvious that it is entitled to con- 
sideration. 


MUNICIPAL TELEPHONES. 


At the annual dinner of the Municipal Electrical Association 
at Huddersfield, Sir J. T. Wodehouse, M. P., replying to 
the toast of “The Guests,” spoke eloquently on municipal 
enterprise generally, and expressed his agreement with the 
policy of giving to communities the power of themselves 
undertaking the telephonic service. The Government had 
deemed it unwise to increase the number of civil servants 
by taking over all those employed in telephonic work; 95 
or 98 per cent. of the messages were local messages only. 
He believed, from all he knew on the subject, that the 
municipalities could work the service at one-third the price 
subscribers had to pay at the present time, and the service 
could be made more efficient. 

At a time when the scope of municipal enterprises is under 
the consideration of a Parliamentary Committee, these remarks 
of Sir J. T. Wodehouse will meet with much consideration. 
Whether or not the fear of increasing the number of civil 
servants has influenced the present Government in their 
telephonic policy, it was certainly given as a reason by Mr. 
Goschen for not acquiring the service some years ago. A 
future Government may not be influenced by the same 
reason. We think that care should be taken that the 
stated percentage of local calls does not mislead. If we are 
not mistaken, the percentage relates to telephone areas, and 
telephone areas are not identical with municipal areas. 
Moreover, whilst the percentage may represent the percentage 
at the moment, it should be anticipated that with the exten- 
sion of long-distance lines and the growth of the telephone 
service the percentage of local calls must be reduced. Tele- 
phone service should follow other means of communication 
in being of an ever-widening nature. It is likely thus to 
become rather pf a national than of a municipal character. 
The necessity of uniformity, the advantage of central control, 
may be sufficiently apparent to overrule, in the minds of a 
future Government, the objections to an increased Civil 
Service. It is certainly desirable that municipalities should 
require definite evidence that the service can be furnished at 
0 cheap a rate as Sir J. T. Wodehouse states. It is 
certain that municipalities will have to learn from 
experience how much, or how little, telephone service costs, 
and this experience will not be gained for nothing. The 


growth of expenditure, which is a necessity of telephonic. 


expansion, will be certain to influence the members of 


municipal bodies, to the possible disadvantage of the service. 
The main consideration which brings telephone service 
within the field of municipal undertakings is the control of 
the streets, but this can be met either by private enterprise 
or national control. Telephone service is not a necessity 
like water or light. For some time to come the sub- 
scribers to a telephone system must remain a small 
minority of the community. These considerations 
should tend to make municipalities somewhat doubtful of 
undertaking the work, especially as in the majority of cases 
it must be done in competition. The telephone is one branch 
of the system of communicating intelligence, and sooner or 


later, should in this country come under the same control as 


the telegraphs and the letters. It is doubtful whether this 
control can be so long delayed as to make municipal under- 
takings a useful stepping stone or a profitable enterprise. 


WE published a fortnight ago a short 

5 article dealing with the proposed extension 

of the Workmen's Compensation Act. 

Many of the cases which have been discussed in the Courts, 
and notably the two which have recently been decided in the 
House of Lords, seem to show that before extending its 
application, the Government would do well to amend the Act. 
Thus it is a matter of common knowledge that compensation 
may be claimed by those who are “wholly or partially 
dependent” upon an injured workman. The legislature 
shirked the responsibility of defining the word “ dependent,” 
and in the case of Davies v. the Main Colliery Company, the 
final appeal court have decided that it is a question for the 
Comity Court judge. In the case under notice, his Honour 
had held a father to be partially dependent upon his son, 


who lived at home and paid his wages to the common fund! 


The solution of the problem, therefore, appears to depend 
upon the charity of each judge of the County Courts, 
Another instance of faulty or insnfficient wording has caused 
much diversity of judicial opinion, and great cost to the 
unfortunate employers. It was laid down in the Act that 
“a claim for compensation must be made within six 
months of the accident, or, in case of death, within six 
months of death. The Main Colliery Company thought that 
unless the workman instituted legal proceedings within that 
time he was deprived of his remedy. Two judges of the 


Court of Appeal, and Lord Morris in the House of Lords, 


were also of this opinion, but the majority of the House of 
Lords took the opposite view. The result is that if a work- 
man makes a claim of some kind (which, apparently, need 
not be in writing), at any time within six months, he may 
defer the institution of legal proceedings until such time as 
he may think fit. Seeing that the workman who seeks redress 
under the Employers’ Liability Act must commence proceed- 
ings within six months, it was not unreasonable to suppose 
that the same limit of time was put to proceedings under the 
Workmen’s Compensation Act. The net result of all this 
litigation is that employers, in addition to making payment 
of compensation on a large scale, have had to pay dearly for 
very reasonable attempts to interpret a difficult Act of 
Parliament. 


Electrical Engineering in New Zealand. We read 
in an Adelaide paper that a school of electrical engineering 
is about to be opened in connection with the Canterbury 
University College. Ovor £2,000 is now available for 
expenditure in appliances. 


— 
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ON THE PHOTOMETRY OF ARC LAMPS, 


By F. W. CARTER, M.A., CANTAB. 


WHEN we consider the keen rivalry that exists between the 
gas and electric supply industries, and that the factor which 
decides a user in favour of one or other of these as illuminants 
is, in a very large number of cases, that of efficiency, it is 
somewhat surprising that supply companies and engineers to 
the authorities having charge of public lighting do not 
generally make tests of their arc lamps, to see whether they 
have efficient ones from a light-giving point of view, or are 
running them with the best quality and most suitable size of 
carbons, or have them enclosed in the least absorbent globes, 
nor yet of their glow lamps to determine their efficiency, 
their best paying life, and the most effective shade for 
use with them. There is no doubt that if light were sold 


Fic. 1.— PLAN or PHOTOMETER Room. 


by its appropriate units of candle - hours instead of by 
Board of Trade units, the photometer room would be 
among the most important testing rooms of every central 
station. 

It is notorious that different batches of carbons of the 
same make, and professedly the same quality, differ largely in 
their light-giving powers as well as in the steadiness of the 
light given. An ordinary arc lamp globe, again, absorbs 
from 80 to 40 per cent. of the light of the arc, (though a 
new ground glass globe only absorbs about 20 per cent.), 
whilst the effective absorption, as far as the downward light 
is concerned, is, with continuous current arcs, even greater. 
If, then, two types of globe differ by 5 or 10 per cent. in 
their absorption, the use of the least absorbent increases the 
effective output of the plant for lighting purposes by this 
amount. A study of the shape of the photometric curve of 
a lamp enables a predetermination of the lighting effect to 
be made with considerable accuracy, f and is necessary if the 
lamps are to be used with best effect. The shape of the 
curve depends largely on the length of the arc, its bulb 
being longer and nearer to the vertical with long arcs, though 
the efficiency of the arc, as distinguished from that of the 
lamp, seems, according to some experiments of the author's, 
to be practically independent of the length, at any rate within 
the usual limits for open arcs. 

Thus from every point of view the photometry of arc 
lamps is important, and would doubtless be more extensively 
practised were it not for the difficulty of the tests, and the 
consciousness of the unreliability and general unsatisfactori- 
ness of the results when they are obtained. As ordinarily 
practised, the photometry of arc lamps can hardly be relied 
on to give results much within 10 per cent. of the truth, and 
such results are quite useless except to give a general idea of 
the distribution of light from the arc, for the errors may be 
greater than the differences we are chiefly concerned with. 

If it were possible to surround an arc with a working 
model of its photometric surface, we should find, as the arc 
hisses, and spurts, and feeds, and travels round the carbons, 
that the surface is in a state of continual perturbation and 
distortion from its assumed symmetrical figure, suggesting 
to the onlooker that it is the cage of a small whirlwind. 

Besides having to cope with the difficulties arising from the 
changes in the arc, the operator usually has to attempt the 
impossible, in that he generally compares the light with one 
of totally different quality, which can no more be done than 


See ELECTRICAL Review, August 19th, 1898. 
F See ELECTRICAL Review, December 22nd and 29th, 1899. 


the comparison of the loudness of two different notes on a 
piano, or of the greatness of Newton and Milton. He seeks, 
in short, the position of the photometer which gives equality 
of two illuminations which are never equal. 

A gas lamp at a certain distance may be as good as an arc 
lamp at a certain other distance, for the purpose of reading a 
newspaper printed on white paper ; but the former would be 
found superior if the paper were pink, and the latter if it 
were green, so that the most efficient form of light for a 
person to use may depend to some extent on his political 
opinions. Lights of different colours cannot be equal for all 
purposes, and for this reason no process of oacillating the 
photometer or standard, and no effort of judgment will 
enable one to determine the relative intensities of two such 
lights as a gas lamp and an arc lamp: neither will the use 
of coloured glasses give us any usefully interpretable results. 

The present paper is the result of some experience in such 
testa, and is intended to show how to carry them out, and to 
give details of some devices of the author's for overcoming 
the difficulties of the subject, and for placing the results on 
some rational and certain basis. 

The underlying principles of photometry are exceedingly 
simple, and as long as we are dealing with lights of the same 
colour the practical difficulties are not great, being chiefly 
connected with preventing the two lights from varying, and 
keeping the standard true to its nominal value. Given 
steady lights of the same quality, the better the photometer 
used the more accurate are the results of the comparison, but 
for use with such lights as we are dealing with, a Lummer- 
Brodhun photometer is not a bit better than a Rumford, 
Bunsen, Joly, or any of the simpler forms of photometer. 

The first requisite for the photometry of arc lamps is 
plenty of room, especially when the measurements are made 
with the lamps running under working conditions—that is, 
with globe and reflector on; for in assuming that the 
illumination varies inversely as the square of the distance 
from the source of light, we are assuming that the light 
emanates from a point, and so must take care that all our 
measurements are made at distances from the source which 
are great compared with ite linear dimensions, Apart from 


this, however, the great power of the light, compared with 


any ordinary standard, makes it necessary to use a long 


| 
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Fic. 2.—ELEV. AS SEEN FROM PHOTOMETER. 


photometer bench, in order that one may not be obliged to 
work too near to the standard, whose size will render untrue 
the law of inverse squares; besides, a given error in the 
reading will make a much larger error in the candle-power, 
when the bench is short, than would be the case if it were 
longer. Furthermore, the tests are made more easily and 
more accurately when the illumination of the photometer is 
moderate in amount than when the eye is highly stimulated 
by excessive brightness. A deficiency in the length of the 
photometer room can to some extent be made up in width, 
since it is necessary to turn the path of the light from the 
arc through a right angle by means of a mirror, and there is 
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little objection to having G or 8 feet of 


the path on the lamp side of the mirror : 
the room, however, must, in this case, 
be high enough to allow the are to be 
raised this 6 or 8 feet above the mirror. 
If the room is a long one (say, 10 or 
12 yards), it is better to arrange that 
the are shall be about 2 feet 6 inches 
from the mirror—just so far, in fact, 
that there is no difficulty in screening off 
all the direct light of the lamp from the 
photometer without cutting off any re- 


flected light. There is some advantage 


to be gained by always keeping this dis- 
tance the same, as we can then mark 
the bench so as to read distances from 
the arc directly. A passage 6 or 8 feet 
wide, 12 fect high, and 12 yards or so 
Jong, will make an excellent photometer 
room. The walls and ceilings (and es- 
pecially the end walls) should be dull 
black in colour, an effect easily produced 
by means of a wash of vegetable black 
and size. The photometer bench, screens, 
&c., should also be painted dull black. 

The simplest - arrangement of appa- 
ratus is as shown in figs. 1 and 2. 


The lamp must be so slung that it can 


be moved in a circle about the mirror. 
It may be given a vertical motion by 
means of a rope and pulley, and a hori- 
zontal one by hanging the pulley from a 
trolley running on a horizontal rod placed 
near the ceiling, parallel to the end wall, 
and at a distance from it equal to that 
of the centre of the mirror. The rope 
giving the vertical motion should have 
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its free end attached to the lamp rather 
than to the wall, as this renders the two 
motions dependent on one another. The 
arrangements for moving the arc are 
shown in fig. 2. The lamp can be placed 
roughly in position by eye, and a finer 
adjustment then made by means of 
sighting tubes, one—a movable one— 
looking along the bench on a level with 
the centre of the mirror, and another, at 
the same height, passing through the 
screen, B (fig. 1), as at s T; this should 
look at the correct position of the re- 
flected image of the arc. The position 
of the lamp is adjusted until the image of 
the arc is seen through both tubes. 


(To be continued.) 


THE A.E.G. 3,000-KILOWATT 
ALTERNATOR AT THE 
PARIS EXHIBITION. 


Wr give herewith an illustration of the 
large three-phase alternator which the 
Allgemeine Elektricitäts Gesellschaft are 
exhibiting in the German annexe of the 
Paris Exhibition. The machine gives 
3,000 Kw. when running at 83 revolu- 
tions per minute, the frequency being 100 
per second. The fly-wheel is 7°4 metres 
diameter, and has 72 poles, which are 
laminated and held in position by cotter 
keys as described in Mr. E. K. Scott's 
article in the ELECTRICAL REVIEW for 
May 4th, 1900. 

The diameter of the armature is 8°6 
metres, and its weight 80,000 kg. The 
fly-wheel and poles, &c., weigh 70,000 kg., 


Figs. 2 & 3. 
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and the bedplate 10,000 kg., making a total weight of 
160,000 kg. 

Special wagons had to be employed to transport the 
machine to Paris, the armature and the fly-wheel being 
each divisible in four sections. Figs, 2 and 3 show fiy- 
wheel sections on their way. The machine is for the Berliner 
Elektricitäts-Werke, and will be driven by a horizontal four- 
cylinder triple-expansion engine. 


THE FIRST SUBMARINE CABLE.’ 


By W. F. BRADSHAW, Jun. 


THE first successful application of submarine telegraphy ö 


undoubtedly was due to Cyrus W. Field, of New York. 
But the idea and the first practical application of it, as Mr. 


A PORTION OF THE FIRST SUBMARINE CABLE. 


Field himself has, generously acknowledged, must be credited 
to John Boyd Sleeth, a Tennessee River steamboat captain. 

Captain Sleeth was born at Allegheny, Pa., November 
21st, 1826, and died at Paducah, Ky., March 12th, 1895. 
For several years he was on one of the old “ broadbow ” 
boats that plied on the Mississippi and Ohio Rivers. Then 
he settled at Paducah, and in 1845 was in the employ of 
Mr. Tal Shafner, who had charge of the telegraph line at 
Paducah, which connected St. Louis and Nashville. The 
Ohio, at Paducah, is something over a mile in width, that 
being the point of its confluence with the Tennessee. The 
rivers meet at an acute angle, and the backbone ridge 
between them breaks opposite the city into two islands. It 
was by means of one of these islands that Mr. Shafner found 
it possible to run his line across both rivers. He erected 
tall staffs, one on the Kentucky shore at Paducah, another 
on the islands, and a third on the Illinois shore. The wires 
of the line across the Ohio at Paducah were strung upon 
lofty poles high above the stacks of passing steamers, which 
cleared the line in low water seasons, but struck the sagging 
wires and tore them down when the rivers rose. (reat 
difficulty was experienced in keeping the wires sufficiently 
high and taut to avoid such accidents. Young Sleeth knew 
something of the principles of insulation, and the idea of 
laying an insulated wire across the river bed occurred to 
him. His idea was received with some scepticism by Mr. 
Shafner until he proved its feasibility by experiment. 
About a year later the local management consented to let 
him make the experiment of running an insulated wire 
across the river. The work of insulating the wire was slow 
and uncertain ; little was known about insulating materials, 
and the workmen were “day” labourers, entirely ignorant 
of the nature of the task, who had to be watched incessantly. 
One of the eye witnesses, Captain Wes Cooksey, has given 
the following description of the manufacture of the first sub- 
marine cable :— 

The wire chosen for use as the cable proper, one strand, 
was stretched along the float and wrapped first with 
canvas, such as was then used for roofing steamers. 
The canvas had been soaked thoroughly in hot pine tar 
pitch. The covering process was continued until the 
wire was about half an inch in diameter and then it was 
guarded by a wire of a slightly smaller size, this being 
placed parallel, as is now the custom. It was then wrapped 


* Scientific American, 


by loose coil with another wire of the same size. The 
number of wires laid parallel to the cable outside of the 
canvas insulation was 18. The cable was made in sections, 
which were joined before being laid. Just how long it took 
to complete the insulation is not known, but it was several 
months. The cable was over a mile long, and when laid 
was reeled off from the end of a large broadbow boat in 
tow of a steam craft. The work of laying was attended with 
some difficulty and required several days. The first test was 
very successful, and the wires worked admirably for several 
weeks ; then the pitch insulation, of course, became water- 
soaked and the cable began tọ stick.“ as the operators say, 
and was soon abandoned as worthless. But the idea had 
proven practicable, provided a better insulation could be 
found. Some months later Mr. Field sent a representative 
to Paducah to see Mr. Sleeth. An offer was made him to 
continue his investigations, and form a partnership. Mr. 
Sleeth was then in very moderate circumstances and had to 
decline the offer. The local management went back to the 
overhead wire, and the unsuccessful cable was soon forgotten. 
Mr. Sleeth returned to boating, and was soon 
after made captain of a Tennessee River steamer. 
He fought through the civil war in the Con- 
federate service under General Roddy, and came 
out a captain. After the war he went back to 
the river. Strange to say, he never patented 
his cable, or made any attempt to do so, but 
abandoned it entirely after the first failure. 
Mr. Robert Slecth, of Pittsburg, Penn., wrote 
to Mr. Field in 1891, asking him about the 
truth of the report of his having sent a repre- 
sentative to see the captain, Mr. Sleeth’s brother, 
and discuss the idea of an insulated cable. Mr. 
Sleeth has the letter Mr. Field wrote in reply, 
acknowledging the facts as stated. 

About three years ago the end of the cable was found on 
the Kentucky side of the Ohio River, during the low water 
in August, and the accompanying illustration is a photo- 
graphic reproduction of a piece filed off and now in the 
possession of Mr. James B. Sleeth, of Paducah, son of 
Captain Sleeth. 
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ARRANGEMENT INTENDED TO PREVENT | 
THE INTERCEPTION OF DESPATCHES 
IN WIRELESS TELEGRAPHY. 


Br DR. D. TOMMASI. 


WE know that wireless telegraphy is open to the objection 
that it does not ensure secrecy in the messages sent, since 
any receiving apparatus placed within the zone of action of 
the electrical waves emitted by the transmitting apparatus 
may be influenced by them, and can consequently intercept 
the messages sent. 

The object of the arrangement that I have designed is to 
prevent a message sent out by the transmitting apparatus of 
a telegraph station from being deciphered by a receiving 
apparatus placed at an intermediate point. 

My invention is based on the fact that the distance to 
which the electric waves can extend varies according to 
whether the two metallic spheres of the oscillator are near 
together or not. 

It follows, therefore, that by suitably varying the distance 
between the two spheres, f. e., by increasing or diminishing 
the length of the spark of the oscillator, we can regulate 
pretty accurately the distance which the electric waves will 
have to cross in order to reach the receiving station of the 
line. 

My arrangement consists in principle in combining the 
transmitter of the overhead line, which I will call a, with 
a second transinitter, a’, the manipulator of which, however 
it may be worked, sends out long and short emissions, which 
mingle with those of the transmitter, A, und the oscillator 
of which is so regulated that the zone of action of the 
waves sent out by the transmitter, a’, extends to a 
distance slightly less than that for which the oscillator of 
the transmitter, a, has been regulated. 
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Under these conditions the electric waves generated by 
the transmitters, A and A“, are so blended with one another 
that any receiving apparatus placed within the ‘zone of 
action of a’, would only receive a confused quantity of dots 
and dashes from which it would be utterly impossible to 
eliminate the signals sent out by the transmitter a. 

It will, therefore, only be possible to receive the signals 
sent out by the transmitter a, outside the zone of action of 
the transmitter a’. The more nearly the zone of action of 
the transmitter a’, corresponds with that of the transmitter 
A, the greater will be the security from interception. In 
order to obtain still greater immunity, we could combine 
with the actual transmitter, a, of the line several trans- 
mitters, a’, A”, 44 regulated for various 
distances. 


As shown in the accompanying figure the complete 


telegraphic apparatus comprises a transmitting station A, 
and a receiving station B. 


The station, A, which constitutes the actual transmitter, con- 


sists of an induction coil a, on the primary circuit of which are 
introduced the interrupter: b, and the manipulator , whilst 
the secondary circuit ends at the terminals of the oscillator 
d, which communicates with the-earth, and is connected 
with the mast e. 

This station, A, contains besides a second transmitting 
apparatus A’, consisting of the same elements as the first, i. e., 
of an induction coil a“, with an interrupter 0, a manipulator 
, and an oscillator d, connected like the first with the 
mast e. 

In this second transmitting apparatus the manipulator, “, 
may be worked in any manner whatever, either by hand or 


mechanically, so as to send out at random long and short 
signals which will mingle with the signals transmitted by 


the manipulator c. 

The manipulator of the second transmitter, A“, can also be 
kept lowered during the whole duration of the transmission 
of the message by the real transmitter, a, so that any 
receiver placed within the zone of action of the second trans- 
mitter, a’, will merely register a single continuous line. The 
space between the spheres of the oscillators, d, is regulated so 
that the electric waves sent out by this apparatus will reach 
the receiving station B; but on the contrary, that of the 
spheres of the oscillator, d, is arranged so that the zone of 
action of the electric waves sent out by the latter shall be 
slightly smaller than that of the waves sent out by the trans- 
mitter of the actual oscillator a. Under these conditions, 
any receiver placed within the zone of action of the second 
transmitter can only collect, as has already been said, a series 
of dots and dashes from which the signals of the actual 
transmitter, A, cannot be deciphered. 

The receiving station consists as usual of a receiving mast 
f similar to the mast e, connected with a coherer, g, the 
electrodes of which are connected, one to earth and the other 
with a circuit passing through a battery, 2, and a polarised 
relay, i, the function of which, when the coherer, g, is rendered 
conductive by the action of the electrical waves, is to close 
the circuit of a local battery, 7, working a registering 


— 


receiving apparatus, k, and the electric clapper, I, which is 
intended to bring the coherer back immediately to its 


original resistance. 


CORRESPONDENCE. 


Electrical Engineering in the Navy. | 
With reference to various opinions of the efficiency of the 


Navy published lately in your columns, and in which I have 


been greatly interested, I shall esteem it a favour if you can 
find space for the following: | 

Having had the advantage of the experience of 10 years 
in the electrical branches of the Navy, and since, 10 years 
with several firms of electrical contractors, I feel sure that 
a fair view from both sides of the question will help to 
explain away many of the apparent objections to both the 
Naval arguments, and those of the electrical engineer. I 
quite agree with “ R. T. I. C.“ that there is a very large 
amount of room for improvements by the Admiralty in 


things electrical, and that it is sorely needed, but, so far, it 


appears to me that those who write, have each written as 


from their own standpoint, without any consideration for the 


opposite sides, conditions or circumstances, 

I mean that the electrical engineer of terra firma can 
know nothing whatever of the naval electrician, nor can the 
naval electrician know anything of the electrical engineer, 
except from hearsay. i 

It is quite evident that R.T. I.C.” has had very little 
experience of life on board a man-of-war, either as an 
electrician or otherwise, for his remarks have been the out- 
come of wrongly given information which he has relied 
upon. 

The efficiency of the Navy from his point of view is 
much lower than zero, but I would strongly recommend him 


to pay a visit to our electrical training depéts, where he will 


find that everything that can possibly be acquired for the 
complete study of electricity in «ll its uses has been pro- 
vided, and that some thousands (not hundreds) of officers 
and men pass through these schools annually, and are kept 
up to date, the scheme costing enormous sums to carry 
through, and many of the electrical engineers I have come 
in contact with have not had half the training or oppor- 
tunities that our so-called “common seaman” has within 


‘his grasp, should he wish to tackle the profession and become 


either a seafaring, competent electrician, or even a scientific 
scholar. The days of seafaring ignorance are passed, almost 
every individual man being a fair scholar, &c. 

It would be well if “ R. T. I. C.“ were to take a turn rour d 
some of the electrically equipped vessels and make notte 
when it will surprise him to find not only the leading torped: 
man, whom he deplores, able to attend to things electrical, k- 
that quite two-thirds of the whole ship’s company are con 
petent electricians, quite capable of all.the duties that may b 
put upon them. 

The root of the matter lately discussed by correspondent 
appears to be—who ought to be in charge of things electrical 
viz., the engineer, or the executive or “seamen,” as I prefe 
to put it ? 

I honestly admit that it is impossible to separate electricity 
from engineering, and that the term electrical engineer is 
quite proper and in accordance with the profession, but 
nevertheless, the engineer does not necessarily require to 
know electricity to run a dynamo coupled direct to the 
engine, nor does-the electrician require to know engineering 
to handle electricity, and where you have these two 
professions provided, of a necessity, for obvious reasons, 
then it must be admitted that a limit must be put upon 
the extent of the domain or duties of each. | 

The question then is, where ? | 

Now, in the Navy it happens to be at the terminals of 
the dynamo; on terra firma it happens to be at either the 
lubricators or shafting, | 
. Aceording to R. T. I. C.,“ the engineer wants to 
encroach further, to the switchboard, then the fuses, and 
then further still, even to the motors, until he has all 
there is electrical, Now this is wrong, as I will point out. 


toa 
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Can R. T. I. C.“ show me any electrical plant of 
importance where the engine driver and stokers look after 
the switchboard, dynamos and circuits, &c. ? 

If so, cannot corporations reduce their staff salaries con- 
siderably by engaging such men? 

It is just as absurd to make the naval engineer the 
electrician, as it is to make the engine driver of a Cor- 
poration plant responsible for the street mains and junction 
boxes, &c. 

In fact, it is more absurd to do so, for a Corporation 
might possibly manage such a system, but the Navy could 
never do 80. | 

Let me ask a few questions of R. T. I. C.“ 


1. Would it be correct to call up the engineers and 


stokers (there are very few engineer officers alone, and my 
remarks refer to officers and men) to fit up and man the 
ship's boats with the electrical apparatus used, and leave the 
ship and proceed to destroy the enemy’s mine field, and 
finally blow up the forts and enable our fleet to enter the 
harbour ? Who is to attend to the engines and boilers when 
one reflects that this operation often takes from 40 to 80 
men to perform it? Surely R. T. I. C.“ would not pro- 
pose to put the seamen below and send the non-seamen 
afloat when they know nothing of seamanship ? 

2. If fortifying a harbour against attack, who should lay 
the submarine mines, booms, telephones, telegraph, land 
mines, searchlights, &c., this operation taking something 
like 150 men to do quickly and expeditiously ? Surely not 
engineers and stokers, who should keep fires banked or 
steam up for 10 knots, say? 

3. When on a voyage from place to place, or cruising, 
chasing, &c., in the tropics, who can keep in working order 
and maintain such as the light circuits, telephone, tele- 
graph, torpedo and gun circuits, testiug of batteries, 
lightning, conductors, the fitting of gun tubes, aud many 
more duties, which the electrical staff can hardly manage 
now although there are so many of them to do it. How could 
the engineering staff manage this when already we hear that 
they have often to work in three watches, and complain of 
overwork and under pay ? : 

4, and lastly. In action, would it be correct to call up the 
engineers and stokers to attend and prepare the mines, 
circuits, search lights, dynamos, switch 
boats and boom charges, &c. Surely this state of affairs 
would warrant the chief or fleet engineer to man the bridge 
and ask the admiral and his juniors to retire to the engine 
room and soke up” for full speed. Surely, from these few 
illustrations, the results are obvious, and it may interest 
„ R. T. I. C.“ that these matters have been well considered 
before its adoption, and that his endeavours must be to 
encourage the engineer to stand firm to his calling, remem- 
bering that as much glory comes to him below as to those 
above if he stand firm to his guns (I mean engines). 

With reference to some questions that R. T. I. C.“ 
wishes answered, J would like to point out that the motto 
of the Navy is, that “ si/enre is golden,” and I fully believe 
in it; not so much that they do not wish our nation to know, 
but because they specially wish to keep it from other nations, 
and, with this in view, I shall only answer very briefly and 
cautiously. : 

„R. T. I. C.'s“ opinion of the abilities of a torpedo 
lieutenant are very poor; in fact, I ought to say, “insulting.” 
Į should like to see R. T. I. C.“ in command of 
a few hundred men laying cables, &c., in a mountainous sea, 
and the dirtiest of weather, small boats, and perhaps under 
gun fire, this being vastly different to installations in country 
mansions or central stations. 

With reference to the remarks on the joints adopted, 
and the carelessness apparent, I can only say that 
„R. T. I. C.“ does not appear to know of any other 
joint, nor does he know tlie use, or reason for sume, yet 
should this joint happen to be the cause of a great victory 
in time of war, he would wonder at his attitude towards it 
now. l 

But even this joint requires art to make properly, and 
far surpasses the joints made by wiremen and passed by 
electrical engineers on shore. 

Re instruments used, R. T. I. C.“ must look up some more 
information on warships and war, and he may then discover 
the special advantages of the instruments used in preference 
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boards, outrigger — 
farts later on as to the working at Darwen. 


to those suggested by him. Although, for the work he 
mggests, I agree that the Evershed ig excellent, but nothing 
else, 


His comparison of the P. and O. service is very weak, for 
the one is designed for every comfort aud luxury, while the 
other is designed especially for war in as little compass as 
possible, and as for engaging electricians, it is absurd when 
there are already nearly two-thirds electricians, 

With reference to his quotation about the switchboard 
fuses and sub-circuits, that, again, shows his want of infor- 
mation upon the subject; but I cannot afford to give him - 
any explanation as it would be at once public, and, no doubt, 
largely used on shore for similar purposes. 

In conclusion, allow me to advise “ R. T. I. C.“ to take a 
tnrn himself, or put his sons in the Navy and train them up 
for electrical engineers, and not to reflect upon the 
conditions apparent, but rather upon conditions real, 
when he will find that our first line of defence is really 
absolutely unique, but s/ricfly private to the inquisitive 
turn of mind. Rest assured that just as the navvy 
with his pick and shovel can clean or repair a 
chronometer, so can “ R. T. I. C.“ teach the torpedo 
lieutenants to do their duty to their Queen and 
country, 

By One Who Has Served. 


The Towns’ Refuse Problem. 


A famous divine once electrified his congregation by 
giving out as his text the words, Hang all the law and the 
prophets.” 7 

It is quite true that these words are to be found in the 
Bible, but the context puts quite a different complexion 
upon the meaning which these words, unsupported, would 
naturally convey. The intention of the sermon was to point 
out how mischievous incomplete quotations may become. 

} commend this anecdote to the careful consideration of 
Messrs. Goodrich and Clegg. The former makes gratuitous 
assertions, thereby putting words into my mouth, and seeks 
to support his statements by personal amenities. The latter 
suggests that my article was a sweeping criticism of des- 
tructors generally, and hopes to be able to give me some 
The italics are 
Mr. Clegg’s, but I don’t think he quite realises what they 
might imply. 

As some misconception may have arisen in the minds of 
your readers owing to the manner in which portions of my 
article have been quoted, I may just say that my article was 
designed to counteract the mischievous effects of the extra- 
vagant claims made by interested parties for the value and 
reliability of refuse as a fuel generally, and to bring into 
prominence the serious nature of the problem of towns’ 
refuse disposal, and urge the burning of all refuse in properly 
designed incinerators as the only satisfactory solution. 

F ama strong advocate of the introduction of refuse 
destructors in every town and village throughout the kiug- 
dom on sanitary grounds, but I take up the position that 
the destructor should be regarded essentially as a means of 
rapidly and completely cremating—not merely such portion 
of the refuse of a town as may possess a good percentage of 
carbonaceous mutter but all refuse; street sweepings, 
everything as it comes in the cart. The utilisation of the 
heat of combustion should be a secondary consideration, and, 
in every sense, made subordinate to the true functions of a 
refuse destructor. 

There is nothing in my article which is inconsistent with 
such results as appear to be obtained at Darwen; but what I 
emphatically insist upon is that to refer to such results as 
being below the average of what may be expected from 
towns’ refuse is, in the highest degree, misleading. 

With reference to Mr. Watson’s letter, I may take this 
opportunity of paying my tribute of praise to his untiring 
energy and zeal in connection with the introduction of refuse 
destructors. His work, in itself of a difficult nature, has 
been rendered doubly so by the ill-advised utterances of 
more or less responsible engineers as to the value and 
reliability of refuse as a fuel. 

Mr. Watson has always taken up an honest and straight- 
forward attitude in this connection, and while he, I think, 
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differs from me to a slight extent as to the evaporation which 
might reasonably be expected from towns’ refuse in general, I 
feel quite sure that he will be with me in joining issue with 
Mr. Goodrich, or with anyone else who may assert that refuse 
which is capable of evaporating 1°62 Ibs. of water per Ib. 
from and at 212° F. is below the “average” quality of 
refube. 

The Writer of the Article. 


The “ Brighton” System. 
With apoloyies to the Reason Manufacturing Company. 


Into one of two adjacent towns on the Italian 
Riviera that have electric light, was recently introduced 
the “Brighton” system of charging. It proved an 
immediate success, but the “tit-bit” of popularity came 
from the adjoining town. The tale of its success had 
wandered there, and an old lady, who had the electric light 
in her house, heard of it; she first pondered, then after 
minutely examining her light that evening, took the train 
over next day, quite determined in her mind to obtain the 
system at all costs. 

She came to the office, and this is what she said to the 
manager: “T live at X, and have the electric light in my. 
honse: but I have heard that you have introduced a system 
for ‘ Brighton-ing’ the light: I should be so grateful if 
you would start it.in my town.” 3 l 

Perhaps Mr. Wright will now invent a patent Booster- 
Indicator, so as to meet the dear lady’s desires. 

8. L. F. 


Electro- motors. 


I am somewhat surprised at the remarks made by Mr. 
Knight re maintenance of electric motors. Ist. He says 
thut his experience has been that cheap motors properly 
treated run as well and are as easily maintained as more 
expensive ones, | 

What does Mr. Knight mean by cheap motors ? Does he 
mean motors jerry-built ? By jerry-built I mean motors 
with no guarantee as regards efficiency or heating, and 
insulated with paper, tape, or other cheap substitutes for 
mica. Or does he mean motors built by makers having no 
great name, and yet quite equal to, and perhaps, I may say, 
better than some made by makers with a great name, and 
charging a great price? If the latter, I can quite agree with 
him. I have been connected with the manufacture of dynamos 
and motors for 22 years, and I have found motors in different 
parts of the country, made by small firms with a practical 
man at the head, doing remarkably well, and others made by 
established firms with plenty of capital, running shockingly. 
Mr. Knight goes on to say that he knows a cheap motor 
doing a varying load, changing suddenly from nothing to 
fall load, and looked after by a skilled man, which has run 


four years and never cost a penny, except for new brushes, 


and has never had a file on the commutator, 

This I consider no great performance. I can show the 
writer several motors running on the corporation mains, 
made by my own people, that have been running electric 
cranes and hoists for wool for five years, and have. not even 
worn the first pair of brushes out yet, and by the appear- 
ance of the brushes they can still run another five years ; 
the owners have no skilled man but an ordinary warehouse- 
man, who cleans and oils the motors perhaps once a month. 
These motors have a guaranteed efficiency of 85 per cent. at 
full load, and do not heat above 75° F. above the surrounding 
air. I look upon a motor as a machine that must not require 
any skilled man’s attention. It must be such that when kept 
clean and oiled it is capable of doing its work well and 
economically. As regards its economy of consumption, 
when running off the mains of the Corporation at 1d. per 
unit, it can only júst hold its own against the gas engine 
running constantly and with an equal amount. of work, but 
the total advantage gained is the following :— 

Start immediately, 10 waiting, can be overloaded even up 
to 50 per cent. for a short time without injury, occupy 
quarter the floor space or even be fixed on wall or ceiling, 
ryuire only one pint of oil per week, less cost for in- 
surance and perfectly steady running. 


f 


I notice Mr. Knight says the brushes must be kept 


trimmed and carefully adjusted. This I consider is the 


maker's work and not the buyer's, and when once fixed and 
bedded the brushes should never be removed until worn out, 
thus requiring no trimming, they having a radial feed for 
taking up the wear. To sum up, I take it that Mr. Knight 
is taking up his stand for skilled men, or motors with a great 
name—hence a great price. 

I do not agree with him in either of the above, because I 
know that motors properly made, both mechanically and 
electrically, with guaranteed heating and efficiency, can be 
purchased very reasonably (without going to the more 
expensive makers), and then work withont any skilled 
man near them; in fact, better without the interference, the 
only attention required being cleaning, say, once a week, 
which could easily be done in 10 minutes, and the oil ran 
out of the well and fresh put in. 

The motor can then be started in 30 seconds by an 
ordinary child by just throwing over the lever in the case 
of a liquid starter, or by traversing a lever over some eight 
or 10 studs in a dry starter, and [ may say my people have 
fixed and connected to the Bradford mains some 28 motors 
without any skilled men attending them, and have never 
heard one single individual say he wished he had his vas 
engine back again, but on the contrary, wished he had tried 
them sooner. The greatest difficulty we have is getting them to 
believe our statement. In fact, to overcome this difficulty we 
consented to instal any one free of charge in order to test its 
superiority over gas, water, or steam. 

In conclusion, I should like to say that I agree with Mr. 
Prussman, that there is not a really good motor starter on 
the market. e Š 

And motors frequently get blamed for the failings of the 
starter. We find nothing better for starting motors in the 
top floors from any floor beneath than the wet starter, but 
this has the drawback of requiring attention at least once a 
fortnight; but for starting one in the same room — the wire 
resistance is better. Perhaps the reader might say why don't 
we try to improve them if we know what is wanted, but we., 
leave that part to makers who do nothing else, our speciality 
being the production óf the ideal motor. | ji 

I trust the above remarks will be of advantage to some of 


your readers. | 8 
A. J. Harris. 
Boro Mills, Bradford. l 
July 9th, 1900. 


LEGAL. 


THE CORPORATION oF Hypr v. OLDHAM, ASHTON, AND HxDE 
Evrectric Tramway COMPANY. 


In the Court of Appeal composed of Lord Justices Smith, Williams, 


and Romer, the case of the Corporation of Hyde v. the Oldham, 


Ashton, and Hyde Electric Tramway Company, the British Electric 
Traction Company, the British Thomson-Houston Comp&ny, and the 
British Insulated Wire Company, came on for hearing on Wednes- 
day and Thursday last week. It was an appeal from the decision of 
Mr. Justice Grantham. Plaintiffs claimed an injunction restraining 
the defendants from breaking open the footways in cértain main 
thoroughfares of the Borough of Hyde and laying electric cables 
thereunder for the purpose of working tramways which the 
defendants had constructed. The learned Judge granted the injunc- 
tion, and awarded plaintiffs £100 damages. Against this the 


defendants now appeal. 


Mr. Cripps, Q.C., and Mr. B. Dennis appeared for the appellants, 
and Mr. Macmorran, Q. C., and Mr. Sutton for the respondents. 

Mr. Cripps stated that under the Tramways Orders Confirmation 
Act of 1896, Oldham, Ashton-under-Lyne, and Hyde District, the 
British Electric Traction Company were authorised to construct the 
tramways in question. The Oldham, Ashton and Hyde Com- 
pany were their successors. The other defendants were the 
contractors employed to do the work. The plan for the construc- 
tion of the tramways authorised by the Board of Trade, under 
Section 24 of the Act of 1896, involved the laying down of cables 
or feeders under the footways of the streets traversed. Disconnect- 
ing stations were authorised to be erected on the kerbs and the 
pavement at intervals of between 4 and § mile by means of which 
the electric current might be disconnected from any section of the 
overhead wire. In July, 1898, the plaintiffs received notice from the 
defendants of their intention to open up the ground of the streets 
along which the tramway was to pass for the purpose of laying the 
electric supply maius, &. The defendants had undertaken to pay 


t 
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£500 towards the cost of widening certain streets. Plaintiffs, how- 


ever, declined to allow feeders to be laid under the footway unless 
defendants agreed to pay a further £500 towards widening the 
streets. The defendants declined to pay any more, and claimed to 
be entitled to lay feeders under the footways without the plaintiffs’ 
consent by virtue of Sections 3 and 26 of the Tramways Act, 1870. 

Lord Justice SmrrH# : I understand that the Corporation of Hyde 
say vou can only put the wires under the roadway.” You say you 
can pat them under the roadway plus the footway. l 

Mr. Cripps: Yes. The Corporation of Hyde said, We don't 
want to raise any question about that if you pay us another £500.” 
My contention is that the defendants have a right to do it. I also 
say that if we did it wrongfully the plaintiffs are not entitled to an 
injunction, and that there ought to be no damages. Those are the 
two points I have to argue. Proceeding to argue these points, the 
learned counsel said that the term “road,” it was contended in the 
Court below, was not limited to the carriage way. What the 
defendants did was to put certain pillars or posts which were 
necessary to carry out the obligation of working the tramway 
imposed by the Board of Trade on the footway. That the 
defendants were entitled to do. The defendants had to connect 
their wires with those posts, which was an essential part of their 
system. Therefore to a certain extent they had undoubtedly to 
carry their wires under the footway, as otherwise they could not 
have connected them with the posts. 

Lord Justice WILLIAus: It seems to me by necessary implication 
here, you have to construct overhead as being underground.” 

Mr. Cripps replied that it had to be done in connection with the 
overhead system. There was no contest on that point; that in 
poet to have an overhead system you had to have underground 

eeders. 

Lord Justice RouER agreed, but did not see why the feeders 
should not be placed under the roadway. 

Mr. MacmosBRaN interposed that the posts were on the kerbs, and 
to that the plaintiffs did not object. But they did object to the 
wires remaining under the footpath, as it was constantly necessary 
for the defendants to take up the footway for the purpose of repair- 
ing them. That involved a continual disturbance. The plaintiffs 
did not object to the wires being under the roadway, but urged that 


there was no reason why there should be underground wires under 


the footway at all. 

Mr. Cners: What is really the case here is, that the Board of 
Trade have made these underground feeders an essential part of the 
defendants’ system of electric tramway. 

Lord Justice Sxrrg pointed out that that was not necessarily 
under the footpath. 
Nr. Caires replied that you must go under the footway to some 


extent in order to get at the posts. His friend's case was, that the 


defendants must show that they had power to do it. His submission 
was that, having regard to the requirements of the Board of Trade, 
and the fact that the posts with which the underground fecders 
must be connected being on the footway, the defendants could not 
avoid laying down these feeders for the overhead electric wire 
system in connection with the electric tramway traction. The learned 
counsel proceeded to deal with the statutes and the cases bearing on 
the subject. The House of Lords, counsel reminded the Court, had 
affirmed the principle that the subsoil was not vested in the local 
authority. They had no interest beyond that of the surface or 
artificial pavement. The subsoil was not a portion of the Corpora- 
tion property. In this case the plaintiffs were not therefore entitled 
to a mandatory injunction. Defendants were entitled to continue 
where they were. They were not trespassers as the soil was not the 
plaintiffs. They had equally as much right to put their feeders 
there as the plaintiffs had to put gas pipes there. If anyone objected 
it must be the owner of the subsoil. ere was no suggestion that 
the defendants were interfering with any rights of the plaintiffs. 

Mr. BARTLEY DENNIS continued the argument. e submitted 
that if the injunction were granted it would be to the injury of the 
plaintiffs. Admitting that the defendants were wrong and had to 
alter the system and put up overhead wires, that would be an 
eyesore to the public and an injury to the plaintiffs. Were the 
plaintiffs and the public to be injured simply because the former 
might have a bare legal right? 

Lord Justice Smrru observed that it was for the plaintiffs to judge 
of that. It was a novel point to suggest that the Court should not 
Lraut an injunction, to which the plaintiffs were entitled, because 
they were so blind that they could not see it was to their injury. 

Mr. DENNIS said it was for the Court to consider what the effect 
would be of grauting an injunctiou. He submitted in any case that 
the circumstances here were not such as to warrant an injunction 
being granted. l l | 
Without calling on the other side, their LonpsHirs gave judg- 
ment. Sea 

Lord Justice Surrz said this was an action by the Corporation of 
Hyde, who stated that they were the surveyors of highways in that 
borough, against the Hyde Electric Tramway Company for having 
brokeu up the footpath in their borough, and laid what he would 
call electric feeders underneath the footpath. Plaintiffs also stated 
that the defeudants did this in spite of the protest of the plaintiff 
Corporation. That was proved. Defendants, however, claimed the 
right to keep and continue the electrical wires under the footways. 
They justified their acts under a provisional order and under the 
Tramways Act of 1870. The real point in the dispute was this: 
Could the Tramway Company justify breaking up the footway 
and putting in an electric feeder along the footway under 
the Tramways Act of 1870 and the Order 
His brother Grantham had found they could not. He was 
of opinion that the learned Judge was right in his finding. 
It was now conceded that the Tramways Act of 1870 did not apply 

this case at all. The Tramways Act only applied to laying down 


in Council? 


ae 
U 


tramways, and justified laying down tramlines in roadways. He 
could not see that it had any application to laying down electric 
feeders under the footpath. en they came to the Order in 
Council. The defendants justified their conduct under that Order. 
One graph in that Order in particular was relied upon by 
the defendants as giving them power to lay electric feeders 
or cables along and underneath the footways of the borough. 
Did it? The paragraph stated that under the provisions of this 
Order the promoters, which in this case was the Electric Tramway 
Company, might place and maintain on any street or road in which 
any of the tramways might be laid such posts aud overhead wires 
as might be necessary for working such tramways. What was the 
meaning there? Was that authority to lay down a cable or electric 
feeder underneath the soil,-or was it power to lay down something 
overhead and above the soil? He could not read it as meaning any- 
thing other than that such posts and. overhead electric wires. 
Cripps had argued that in order to do this it was necessary to 
lay wires underneath, although Section 20 only gave justification for 
laying down such posts or electric overhead wires. Because the 
company found it necessary to lay these underground wires, you 
were to read overhead wires into laying underneath wires. He had 
never heard such a way of coustruing an order in council. He could 
not read any justification for it in tke order, or in the Tramways Act 
of 1870, to justify the electric tramway company for doing what 
they had done against the will of the plaintiffs. The plaintiffs 
brought ari action, and what happened? Plaintiffs proved they 
were surveyors of highways, and the defendant company had been 
pulling up their footpaths and doing damage. The learned judge 
awarded £100 damages. He did not hear of any complaint against 
what he would call, in legal phrase, the damages for the “ trespass” 
the defendants had committed. But the plaintiffs said they wauted 
something more. They said that the defendants threatened to do, 
and insisted on doing, what they had done before, namely, to lay 
wires underneath the footpath. The Corporation wanted that to be 
stopped. Accordingly, Mr. Justice Grantham granted an injunction. 
Mr. Cripps, for the electric company, contended that the learned 


‘judge could not grant an injunction, because the work was com- 


pleted, and it was too late. But this was not a case in which the 
Corporation had stood by and done nothing, and allowed the company 
to go on and execute their work at expense to themselves. This 
was a case in which the evidence showed that in spite of the 
objection of the 5 of Hyde, the company went on and 
persisted in laying down the cable under the footway. It was not 
too late for the Corporation to ask for an injunction. Mr. Dennis 
had said the injunction would do more harm than good, and that the 
public authority ought to know that. If the plaintiffs knew what 
was good for them, they would not ask for it. That was a novel 
view. But why were not the plaintiffs entitled to ‘have the 
defendants stopped? He thought they were. Mr. Justice 
Grantham’s decision was right, aud his judgment must be affirmed. 

Lord Justices WILLIAMS and ROMER agreed, and the appeal was 
dismissed with costs. 


JOSEPH v. WILLIAMSON & JOSEPH, LIMITED. 


In the Chancery Division of the High Court of Justice on Saturday, 
this case came before Mr. Justice Cozens-Hardy as a short cause on 
motion for judgment. Counsel said that it was a debenture holder's 
action, and the plaintiff was the holder of second mortgage 
debentures suing on behalf of herself and other debenture holders 
of the same issue. The second defendants were the Law and Trust 
Guarantee and Trust Society, the trustees of a trust deed for 
securing the first mortgage debentures. The company were 
electrical engineers of Canonbury. Minutes had been agreed to 
by all the parties in the usual form, taking a declaration of 
charge and the usual inquiries. The company was being wound up 
under a supervision order of the Court. Mr. Justice Cozens-Hardy 
made the order as asked. | 


RIVER PLATE ELECTRIC LIGHT AND Traction Company, LIMITED., 


In the Chancery Division of the High Court of Justice on Tuesday, 
July 10th, Mr. Justice Cozens-Hardy allowed the petition of Glyn, 
Mills, Currie & Co. for the winding up of this company to stand over 
until next sittings. Counsel stated that a gentleman was arriving 
at Buenos Ayres who had been sent out to investigate affairs. This 
gentleman's report was expected to be received in September, and 
the petitioners thought that was the only way they had of being 


paid. 


PARLIAMENTARY COMMITTEES. 


SHANNON WATER AND Power BILL. 


A Select Committee of the House of Commons, presided 
over by Sir F. Godson, on Tuesday last week, commenced 
consideration of the Shannon Water and Power Bill. The preamble 
stated that it was a proposal to supply within an area of 30 miles, 
and the company should be authorised to enter into agreements 
with the local authorities for the supply of energy. Tae capital of 


the company should be £300,000, divided into 15, 000 preferred 


shares of £10 each, and 15,000 deferred shares of £10 each. The 
preference shares would bear interest of 6 per cent. It was pro- 
posed to construct an aqueduct conduit commencing in the 
townland of Drummeen, parish of Kiltenanlea, at a port in the west 
bank of the River Shannon, terminating near Cloonlara. Mr. 
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Burke, Q. C., Mr. Blennehasset, Q. C., Mr. O'Connor, Q. C., Mr. J. W. 
Greig, and Mr. Pierce Mahony appeared for the promoters, and 
there was opposition by the Corporation of Limerick and persons 
interested in fisheries. 
Mr. BRK R, Q.C., said that owing to the declaration that had 
been been laid down by Sir James Kitson’s Committee, he was 
relieved of a great deal of responsibility, and he would be relieved 
of the necessity of calling expert evidence. Sir James Kitson had 
said that the value of electrical energy as a means of transmission 
and the application of power had been amply demonstrated, and 
its importance to the industries of the country was admitted, 
and the Committee were accordingly advised that it was 
to the pabis advantage to facilitate measures which might ensure a 
general supply of electrical power to all consumers who might seek 
to avail themselves of it. At first there was opposition to the 
scheme by the Board of Works, who thought they might be injured 
by water being taken away, but they had come to an agreement with 
the Board of Works, and'had agreed to take no water until there 
were 90,000 cubic feet of water going down the river past their 
intake. In case the river should go down below that—which was 
very improbable—they had arranged to have a small auxiliary steam 
apparatus, for the production of the electricity, so that their 
customers should not be disappointed. This was a scheme brought 
forward by private persons at their own risk, and the local authorities 
in the district were enthusiastically in favour of it. THe only 
remaining petition against the Bill were the Corporation of 
Limerick and those interested in the fisheries. Limerick Corpora- 
tion had certain works at Castleconnell Lock for supplying the city 
with water, but there would be no interference with that, because 
the Corporation only wanted 10,000 feet of water per minute, and if 
90,000 feet had to be left, they could not be harmed. The Limerick 
Corporation were also the gas authority, and had the powers for 
supplying electric light to the city, and he thought it would be 
found that they rather viewed the proposal with favour, because 
although they naturally wanted to conserve the rights they had as 
regarded electric lighting, yet they did not see their way to 
generate electricity themselves, and rather looked forward to the 
company as the wholesale dealer to bring electricity in bulk to them. 
The only other opposition was that of those interested in the fishing, 
and he contended that no harm could be done to the spawning. 
Mr. TAYLOR (for the Limerick Corporation) said the Corporation 
did view the scheme with great friendliness, for he was not without 
hope that it would be unnecessary for him to trouble the Committee, 
as clauses for their protection were under consideration. 
_ Mr. Frazer, the engineer to the scheme, was called, and said all 
the work required was the construction of a canal, which would 
have a age 40 feet. The great power station would be at 
Cloonlara. ey would simply take the water from one part of the 
river and return it to another. They would carry the electric energy 
to Limerick and to other towns in the district, who were most 
anxious to get both light and power. Gas at present was costing 6s. 6d. 
per 1,000 feet, and if they had power they would use it for many of 
the industries in the locality. They would supply within a radius 
of 30 miles of the station. The Bill was exactly the same as the Bill 
which had been passed by Sir James Kitson's Committee. There 
were many creameries in the district to whom it would be a great 
advantage to have the power. Electrical tramways were also 
to be provided for Limerick, and they could count on them 
as customers, for in 1887 a syndicate spent £80,000 in inquir- 
ing into the question, and that was how the scheme came 
to be promoted. It could, however, hardly be called a new scheme, 
because, as far back as 1847, Sir R. King said that as they had no 
coal they ought to utilise the water-power. When the works were 
once completed the cost of working would be far smaller than by 
steam. e total cost of the works would be £300,000, and they 
had borrowing powers of £150,000. 

Further evidence having been called for the promoters, Mr. 
BALFOUR BROWNE wished to oppose the Bill generally on behalf of 
the Couservators of the Fisheries. 

The CHAIRMAN intimated that counsel must confine his opposition 
to certain parts of the Bill, and thereupon counsel withdrew, and 
the Committee passed the preamble of the Bill. 


SoutH Waxes Power BILL. 


On Wednesday last week the Committec sat to consider clauses, 
under the chairmanship of Sir J. Kitson. 

Mr. PEMBER asked at the commencement of the proceedings 
whether he was to address himself on the pronouncement of the 
chairman yesterday, or on the Board of Trade clause which had 
been drawn up? 

The CHAIRMAN said he had better direct his words to the Board 
of Trade clause. It was admitted that the clause would require 
some alteration, and the Committee were prepared to discuss the 
tinkeriny, or whatever they might call it. 

The Board of Trade clause referred to was as follows :— 


[ CLAUSE. ] 
The powers of the company for the supply of electricity under 
this Act shall be subject to the following provisions :— 


“1. Electricity shall be supplied under this Act only for use for 
the purpose of providing power and for the lighting by any person 


to whom it is so supplied for power of any premises in any part of 


which the power is utilised and of any houses usually occupied by 
persons employed on those premises ; 

“2 Electricity shall not be supplied under this Act by the com- 
pany in any area being at the passing of this Act the area of supply 
of any authorised distributors except with the consent of those 
distributors but that cousent shall not be unreasonably withheld. If 


come out altogether. 


any question arises whether that consent is unreasonably withheld 
or not that question shall be determined by the Board of Trade. The 
consent shall be deemed to be unreasonably withheld if the 
authorised distributors are not willing and in a position to give the 
requisite supply upon reasonable terms and within a reasonable time 


aud in considering wha¥ are reasonable terms and what is a reason- 


able time the Board of Trade shall have regard to the terms upon 
which and the time within which the company ave willing and in a 
position to give the supply. 

“3. Lf at any time after the passing of this Act any local authority 
or company become authorised distributors in any area within the 
area of supply under this Act those distributors shall subject to any 
provision to the contrary in the Act or provisional order under which 
they become so authorised have the option to take over any supply 
then given by the company for use exclusively within the area of 
supply of the distributors upon the terms and subject te the con- 
ditions provided in the Act or order. 

In this section the expression ‘authorised distributors’ means 


any local authority company body or person authorised by Act of 


Parliament or provisional order confirmed by Parliament to supply 
electricity within the area of supply.” 

Mr. PEMBER said the first sub-section made it perfectly clear that 
the company should have the power to supply to any person, com- 
pany, or body, but if the clause stood as it was, there would be an 
imminent danger of a state of things arising under which he was 
afraid his Bill would be rendered useless. A good deal of his elec- 
tricity could be supplied, whether for power or light, by wayleaves 
over private property, to cither thbse connected with the measure, 
or to other persons desirous of taking energy. If the Committce 
absolutely meant that they were not to have that, all he could say 
was that it was infringing private rights to a very considerable 
extent indeed. He knew no reason why if he could supply a great 
number of consumers whom he proposed to supply with power, he 
should not be allowed to do it, if the ordinary common law of the 
kingdom enabled him to do so, when he had once got powers for 
generating a supply. If the Committee meant that they were to be 
prohibited from doing that, he was afraid they would make his 
measure useless. If the Committee did not mean that, then he must 
have some words in the first sub-clause to make it clear. With 
regard to the second sub-section and the question of consent being 
withheld, what nuw happened in a case like that was that Colonel 
Somebody or Major So-and-so came down and held au inquiry and 
reported to the Board of Trade. If there was a proper 


arbitration, they got Sir Frederick Bramwell or someone 
else who knew what he was about to hold an inquiry. 
He thought an arbitration appointed by the Board of 


Trade would give a quicker and a better tribunal. Further, if his 
point on the first sub-clause was conceded, words would have to be 
inserted defining authorised distributors. Passing from that he 
came to the serious point that authorised distributors was expressly 
made to include a company so that they might read the clause, 
“ Electricity shall not be supplied under this Act by the company 
in any area if at the passing of this Act it is supplied by a company 
except with the consent of that company.” That seemed to him to 
be an extremely strong thing, because it was a distinct declaration by 
Parliament that they should not supply electricity in any area 
occupied by a company, and it seemed to him to go so far as to 
revoke the words in the general Acts of 1882 and 1888, which said 
that the granting of a provisional order to a company should in no 
way be a bar to the granting of another provisional order to any 
other company or person. That was a distinct alteration of the 
general law affecting electric lighting companies in favour of 
monopoly, and against competition. Then he would ask the Com- 
mittee to see how far Sub-Section 3 went. A local authority under 
the general Electric Act had only the power of purchase at the end 
of 42 years, but this clause would give the authority as soon as they 
became authorised distributors power to purchase the company's 
undertaking when they liked. Ifthe local authority though it worth 
their while to purchase them at once, they could do so as 
soon as they liked. In short, as soon as the local authority saw 
that the company was supplying at a profit they could apply for a 
provisional order, and having obtained it, would be able to buy that 
art of the company’s undertaking within their district. Of course, 
he could oppose the grant of the order, but he would have to try 
and persuade a Committce of Parliament that there was something 
in his case which warranted them in going against the presumption 
of law. That was bad with respect to local authorities, but it was 
worse With a company. He might be supplying, and another com- 
pany might come in and apply for a provisional order, and under 
the Electric Light Acts the provisional order which he already held 
could be no bar against any other; and another company could not 
only come in, but they would have the option of taking over any 
supply being given by his company. He said that whatever they 
might do with regard to the local authority, the company should 
Upon the decision of the Committee on those 
points depended really whether the promoters could ever work. He 
would point out, further, that Clause 36a of the promoters Bill 
should be allowed to stand, viz., Nothing shall restrict the com- 
pany from carrying its pipes, mains and wires through the district 
of any local authority by such road as such authority shall reason- 
ably approve for the purpose of supplying customers outside the 
district of such local authority.“ He understood that at an early 
stage of the proceedings the Committee announced that they did 
not intend to do anything to prevent the company’s mains being 
carried through districts not taking a supply. There should also be 
a fourth sub-section to the clause to the effect that nothing therein 
contained should prevent the company applying for a provisional 
order for localities under the general Acts. 
Mr. FITZGERALD, for the Rhondda District Council, contended 
that Mr. Pember’s speech really reopened the whole case, for he 
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simply asked them to alter the clause to carry out the original 
views of the promoters. 

Mr. WEDDERBURN, who represented several local authorities, said 
that the effect of the clause would be to give the promoters power 
to supply domestic light to colliery villages. 

Mr. LLOYD WILLIAMS, for, Newport, Cardiff, Swansea, and Barry 
local authorities, thought a clear distinction should be made 
between lighting and power. If the clause passed as it stood a 
person if he took -H. . for power could also take the energy for 

lighting. The Corporation viewed the common law right to supply 
by wayleaves with great apprehension. 

The Committee having considered for nearly two hours in 
private, the Chairman announced that the Committee had decided 
upon the following clause :— 

“The powers of the company for the supply of electricity under 
this Act shall be subject to the following provisions :— 

“1. Electricity shall be supplied under this Act only ‘«) for 
supply in bulk to authorised distributors, and (4) for the purpose of 
providing power and for the lighting by any person to whom it is 
so supplied for power on any premises in any part of which the 
power is utilised. 

“2. Electricity shall not be supplied under this Act by the com- 
pany in any area being at the passing of this Act the area of supply 
of any authorised distributors except with the consent of those dis- 
tributors, but that consent shall not be unreasonably withheld. If 
auy question arises whether that consent is unreasonably withheld 
or not, that question shall be determined by the Board of Trade. 
The consent shall be deemed to be unreasonably withheld if the 
authorised distributors are not willing and in a position to give the 
requisite supply upon reasonable terms and within a reasonable 
time, and in considering what are reasonable terms and what is 
a reasonable time, the Board of Trade, amongst other things, shall 
have regard to the terms upon which and the time within which the 
company are willing and in a position to give the supply. 

“3. If at any time after the passing of this Act any local 
authority or company become authorised distributors iu any area 
within the area of supply under this Act the company shall be 
subject to any provisions which may be made by the Act or pro- 
visionalorder under which the distributors become authorised as to 
the taking over of any supply then given by the company for use 
exclusively within the arca of supply of the distributors. 

“4. Nothing herein contained shall prevent the company from 
applying for provisional orders under the Electric Lighting Acts of 
1882 and 1888. : 

“5. Nothing in this section shall authorise the company to supply 
electricity for lighting other than for the lighting specially 
meutioned in this section.” 

Mr. WEDPERBURN wished to know if they could discuss that 
clause, but the CHAIRMAN said that that was the Committee's 
decision which they should abide by. 

The Committce then adjourned. 


On Thursday last week Sir James Kitson’s Committee further 
considered the clauses of the South Wales Bill, but various matters 
arising in discussion, practically all the Bills in the group were 
before the Committee 

Mr. LOV D, representing the local authority of Barry, asked that 
the Board of Trade Clause, which was adopted on Wednesday, might 
be amended so as to provide that a company should not lay distri- 
buting mains in any area which at the passing of the Act was the 
area of supply of any authorised distributors except with the consent 
of these distributors. The local authority objected to the power 
given under the clause to the company to break up streets and lay 
distributing mains. 

1 CHAIRMAN said the Committee had decided not to amend the 
clause. 

Mr. Lroyp thereupon said his clients regarded this as a quest ion 
of principle, and after the decision of the Committee, would take no 
further part in the proceedings. 

Mr. FITZGERALD (for Rhondda local authority) raised the question 
whether three or seven years was a reasonable time within which 
the company should give a supply, and also whether 10 or 20 per 
cent. on the outlay was a reasonable expenditure. 

The CHAIRAAN said a elause to be further considered by the 
Committee would be inserted on those points. 

Mr. FITZGERALD next raised the question of dividend, and he 
explained that by the South Wales Bill a dividend of 10 per cent. 
with a sliding scale was provided for. His proposal was that, 
whenever during any year the price actually charged by the com- 
pany for energy should have been on the average of the year above 
the standard price, the dividend should, in respect of cach th of a 
penny per unit by which the actual average price should have risen 
above the standard price, be reduced by 5s. for every £100 of paid- 
up capital. | 

The CHatrMan said that counsel need not argue the question, 
because the decision of the Committee was that a maximum dividend 
payable should be limited to 8 per cent. accumulative without a 
sliding scale. There would be a clause embodying this decision and 
giving the Board of Trade power of revision at the end of 10 years. 
If the fuller knowledge and experience gained then justified the 
change, the Board of Trade would have power to sanction a sliding 
scale if it were found necessary. 

Mr. Ram, Q.C. (for the promoters of the South Wales Bill) 
reminded the Committee that they had not been heard on this point, 
but if it was the final decision of the Committee he would have to 
accept it. 

Mr. WEbpERBURN argued in favour of uniformity with the 
Lancashire Bill, but the CHAIRMAN said it was the desire of the 
Cov nittee to give every advantage to the small cousumer. 


The Committee then passed to the consideration of the County of 
Durham Bill clauses, and 

Mr. BaLFourR Browne, Q. C., asked for a modification of one of 
the clauscs with reference to supplying where companics existed. 
He pointed out that the Durham Bill differed essentially from the 
South Wales Bill, inasmuch as the South Wales Bill took power to 
supply all over the district, whereas the Durham Bill did not seek 
to supply the private consumer. What they asked for was that 
where they could supply cheaper than other companies they should 
be allowed to do so, | 

The point was reserved. 

Mr. BaLFrorrR Browne, Q.C., for the Durham Bill, said the deci- 
sion of the Committee with regard to the sliding scale had only 
just been conveyed to his clients, and they felt that with such a 
limitation of dividend thev would have to seriously consider 
whether the Bill was of any value to them at all. That was a new 
venture, for the public would not subscribe the large sum necessary 
unless they had the chance of a good return. 

Mr. Ram, Q.C., said he had not clearly comprehended the fact 
that the Committee proposed to abolish the sliding scale, but that 
scale was absolutely vital to the South Wales Bill, and without it 
there would be no possibility of getting the necessary capital. 

Mr. Snaw, for the Lancashire Bill, pointed out that in their case 
none of the opponents had raised the least objection to the retention 
of the sliding scale.- NO question of maximum dividend or a 
sliding scale was ever raised during the inquiry into their Bill. 

Having been further addressed by counsel, the Committee con- 
sidered the matter a considerable time in private, and on the doors 
being opened l 

The CHAIRMAN said: The Committee adhere to their decision 
that the standard dividend should be 8 per cent., but having heard 
the arguments of counsei they agree that a sliding scale should be 
adopted, the principle of such sliding scale being 5 per cent. dis- 
count for the amounts charged on the rise of the dividend by 1 per 
cent. The sliding scale of the standard prices charged are to be 
subject to revision by the Board of Trade in 10 years. 

The Committee then adjourned. 


On Friday Mr. PEMBER (for the South Wales Bill) raised the 
question with regard to the Committce’s decision the previous day 
that the standard dividend and the standard price should be subject 
to the revision of the Board of Trade in 10 years from the passing 
of the Act. He asked that the clause should be so amended as to 
provide merely for a revision of standard price, leaving the standard 
dividend as fixed by the Committee at 8 per cent. 

The point was reserved for consideration. 

The following clause, drafted by the Board of Trade for the South 
Wales Bill, was submitted to counsel for discussion referring to the 
points raised the previous day by Mr. Fitzgerald, viz., “ If within one 
year from the date of the passing of this Act, the company have not 
substantially commenced their works for the purpose of carrying out 
their powers under this Act; and if within three years after the 
date of the passing of this Act the company have not erected a 
generating station or stations sufficient in the opinion of the Board 
of Trade, and are not in a position to supply therefrom, the Board 
of Trade may order that the powers of the company, under this 
Act, shall cease; and on any such order being made those powers 
shall cease accordingly.” 

COUNSEL for all of the three promoting companies stated that 
they would be perfectly willing to accept the clause if the one year 
was altered to two years, and the three years to tive years. 

This point was also reserved. 

COUNSEL for the Lancashire Bill addressed the Committee with 
reference to the striking out of the provision that a certain amount 
of capital should be raised before the works were commenced, and 
this the Committee assented to. 

Mr. Moon, for the Durham Bill, addressed the Committee on the 
granting of power fo that company with respect to overhead wires 
for carrying mains. They wanted to get rid of the restriction which 
the consent of the local authorities would impose upon them. They 
did not object to being subject to the control of the Board of Trade. 
The district they would operate in was largely a colliery district, 
where sinking was liable to take place, and therefore it increased 
the necessity for overhead wires. 

The Committee considered the various points raised in private for 
nearly two hours, and on the doors being opened the CHAIRMAN 


‘said that the standard demanded in the case of the South Wales 


Bill should not be subject to revision, but that the relation between 
price and dividend fixed by the Committee on the previous day 
should stand. With regard to the lesser clause, two years and four 
years would be substituted for one year and three years. In the 
South Wales Bill the maximum price would be reduced from 4d. to 
3d., in accordance with the offer of the promoters. In the Lanca- 
shire Bill the nature of the cable would be left subject to the Board 
of Trade. The local authorities would not have any powers over 
the nature of the cable. In the case of Durham, in the districts of 
urban authorities the local authority would have absolute veto on 
the question of overhead wires, but rural authorities would only 
have a qualifying veto. 
The Committee again adjourned, 


McunicivaL TRADING. 


Turn Joint Committee on Municipal Trading met again ou Tuesday 
last week, the Earl of Crewe presiding. l 
Sir TOS. IIC IHS, J.P., an Alderman of Liverpool, a member of 
the Liverpool Chamber of Commerce, and a member of the City 
Council since 1878, said that he had been engaged in commerce all 
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his life. After 23 years’ experience, he had come to the conclusion 
that many undertakings would be best carried on and promoted by 
Corporations rather than by private individuals. In the first place, 
Corporations could obtain their capital at a cheaper rate of interest, 
they had no dividends to declare, and his experience had been that 
there were many men who devoted. their lives to carry on these 
undertakings rather than ally themselves with private under- 


What are the undertakings that the Corporation of Liverpool 
manages ?—Tramways, electric lighting, water, markets, public 
baths, workmen’s dwellings, and open spaces. Witness then gave a 
history of the tramway enterprises of Liverpool which dated back 
to 1860. He said that up to 1897 the traffic had been worked by 
horse traction, and the service was generally unsatisfactory. 
Directly the Corporation came into possession they began to recon- 
struct the lines so as to adopt them to electric haulage. Already 63 
miles of line had been constructed out of a total of 114 miles. The 
tramways were on the overhead trolley system which met with 
public acceptance, and as the telegraph and telephone wires 
throughout the city had been laid undergroufd, the appearance of 
the streeta was little or not at all interfered with. The advantage 
of the municipalisation of the tramways had been a reduction of 
the fares to about one half an improvement in the earnings 
and shortening of the hours of the tramway employés (who were 
also provided with a uniform), and quicker travelling. The 
facilities offered for more rapid transit were working an immense 
change for the better in the social condition of the working classes, 
especially those employed on dock work. They were removing from 
the squalid dwellings along the line of docks to places further out, 
and instead of having to spend 10d. or als. on dinner, they were 
able to travel home every day during the dinner-hour, and thus save 
money which could be better spent for the benefit of their families. 
In 1896 (the last year the tramways were under the control of the 
company) the number of people who travelled was 36,704,379 ; in 
1899 the number had risen to 63,771,450, or nearly double. The 
old company's receipts in 1896. were £278,446; in 1899 the Cor- 
poration receipts were £359,929, although the fares had been 

reduced, aud they looked for greater improvement still when the 
whole system was completed. At present they had only done about 
one-half. It paid the Corporation better to take a 1d. fare fora mile and 
a half or two miles with electric traction than to charge 2d. for the 
same distance by horse traction. They had been able to pay interest 
upon the amount paid to the company for the undertaking, and also 
upon the cost of construction, besides providing the necessary sink- 
ing funds, and still in the short period during which the lines had 
been working there had been a net profit of £27,508. This was 
transferred to a reserve fund in order to relieve depreciation. The 
Corporation were debarred by Act of Parliament from appropriating 
any portion of their profits before the year 1912. Any deficit— 


which, however, was not anticipated—would have to be provided out - 


of the rates. Speaking generally, the experience of Liverpool was 
a sufficient justification for placing tramways under municipal 
control, but no profits should, in his opinion, go to the relief of rates 
until the concern was on a thoroughly sound basis. Where a local 
authority got an electric lighting or tramway order they should be 
called upon to exercise it within a reasonable period or forego 
it. If the order was merely obtained as a block it should be set 
aside. 

Questioned as to the electric lighting in Liverpool, the Wrrness 
said that prior to 1896 it was done by a private company, which was 
incorporated by Act of Parliament, the Act giving the Corporation 
power to buy out the company within seven years. Before the 
expiration of that period negotiations were opened with the com- 
pany for the purchase of their undertaking by the Corporation. 
The company asked £400,000, which the Corporation, having regard 
to the risk which the company had undertaken when the business 
was in an experimental stage, agreed to pay, although the company 
had expended only £250,000 of capital. It was a voluntary 
bargain, and all parties were satisfied. In 1896, when the company 
were paying 6 per cent. to their shareholders, consumers were 
charged 74d. per unit for lighting, and 5d. per unit for power. Now 
the Curporation were charging ordinary consumers 4d. per unit and 
public buildings 3d. Traders who were large coneumers were 
charged 2d. for power and 1d. per unit for all beyond 3,000 units 
per quarter. With these reductions the undertaking was still worked 
at a profit, with great satisfaction to the public. They were able to 
work the tramways and electric lighting together from one generating 
station. No part of the profits had yet been allocated to the relief 
of rates, although there was nothing in the Act to prevent it. 

Lord WIN DSOR: Do you see any danger in allowing Corporations 
to transfer profits from their undertakings to the relicf of their 
general rates. 

I think that no municipality ought to look to assisting its rates out 
of undertakings of this sort until they are on a thoroughly sound 
hasis. 

Mr. Ald. J. W. SOUTHERN, of Manchester, having given evidence 
relative to the water and gas supplics of Manchester, which are both 
in the bands of the municipality, the Committee adjourned. 


At the sitting of the Joint Committee on Municipal Trading on 
Friday, under the chairmanship of Earl Crewe, evidence was given 
in private by Mr. Bonham Carter, the official referee. 

Mr. Alderman SOUTHERN, of Manchester, was afterwards called, 
and added to the evidence he gave at the sitting on the previous 
Tuesday. Witness gave details of the tramways in the city, which 
from the outset had been constructed by and had been the property 
of the Corporation. The lines had till now been leased to a com- 

y, but the lease would expire next year, and it was then the 
Intention of the Corporation to work them by electricity, in respect 


f 


of which they had obtained the necessary Parliamentary powers. 
They had also made arrangements for working the tramways of 
certain urban districts adjacent to the city in connection with the 
city tramways. The arrangement which had been entered into was 
that Manchester should work the tramways and pay a rent for the 
use. 

The CHAIRMAN pointed out that objection had been taken in many 
quarters to these kind of enterprises, inasmuch as it was held that it 
was speculating with ratepayers’ money in enterprises outside their 
own area. 

Witness replied that the question of the housing of the working 
classes came in connection with the question, inasmuch as it was 
necessary to replace these people who. were evicted when large 
sanitary schemes were carried out. One of the best ways in which 
this could be done was to build houses for the working classes near 
to or outside the boundaries where land was cheaper, aud then they 
had to consider how best to transport the people. It was in this 
connection that the Corporation had considered the tramway ques- 
tion, and the routes adopted had been chosen with a view to giving 
cheap means of transit to the working classes—in fact, in some 
districts they ran tramways where it would not pay a company. to. 
With regard to the suggestion which had been made that there 
might be a joint board where the tramways went into outside dis- 
tricts, it would be unworkable in Manchester. 

WITNESS proceeded to give evidence with respect to the markets 
and the Manchester Ship Canal, and, continuing, said that in 1890 
the Corporation obtained power to supply electricity within the 
central portion of the city, and in 1896 the power was extended to 
embrace the whole of the city. The year 1893 witnessed the com- 
pletion of the works, and the Corporation had supplied continuously 
since. Altogether the expenditure on land and works had been 
£641,821. The mortgage debt amounted to £556,278, and that 
which had been redeemed by the operation of the sinking fund 
amounted to £49,232. In the year 1899-1900 the income was 
£86,297 188. 4d., and the expenditure £49,905 118. 6d. The gross 
profits were £36,292 68. 10d., equal to 6°41 per cent. on the invested 
capital. In 1894 the number of consumers was 412, while in 1900 
they were 3,249. In 1893 the price charged was 8d. per unit, or 2d. 
per unit or £12 per unit of demand per annum. In 1890 these 
prices hai been reduced to 5d. per unit, or 14d. per unit and £7 per 
unit on demand per annum. In 1898-9 the amount paid to the city 
fund in aid of rates was £12,000. The Corporation had been 
authorised by Parliament to extend their operations into neighbour- 
ing districts, and in pursuance of that power had already arranged 
with several urban districts adjacent to Manchester. With regard to 
the supply of electric current for power purposes, he would like to 
remark that while it was the general belief. that such power was 
only sought by large manufacturers, they had found that it was the 
small consumer who wanted it. He considered that whenever an 
enterprise interfered with the streets, it zhould be in the hands of the 


local authority, but beyond that all application by municipaliter 


to embark in various undertakings ought to be considered on their 
individual merits. It would be very difficult to lay down any 
general rule considering the immense difference there was in 
different towns. 

The Committee adjourned till Tuesday. 


Before the Earl of Crewe on Tuesday, July 10th, the Joint Com- 
mittee of Lords and Commons appointed to inquire into the question 
of municipal trading resumed their sitting. 

Mr. S. CHISHOLM, the Lord Provost of Glasgow, gave evidence as 
to the various undertakings which were started out of their own 
revenues and not out of the rates. Those undertakings included 
water supply, gas, tramways, electric lighting, hydraulic power 
supply, and telephones, and were carried out not in any sense 
for trading purposes, but conducted as part of the public establish- 
ments of the City for the general good of the inhabitants. The munici- 
pality had neither started nor carried on any of these enterprises with 
the object of making a pecuniary profit to be applied in relief of rates. 
Practically, they had all paid. The supply of hydraulic power had 
at first entailed a loss, but this was rapidly being made good. A 
large reduction had been effected in the price of gas, whilst the 
acquisition of the tramways had been a great success. The fares 
had been reduced from 30 to 50 per cent., and half fares introduced, 
and in two years the number of passengers had been doubled. 
After paying all working expenses, interest and sinking fund, and 
providing for depreciation, the Corporation had accumulated out of 
the revenue, reserve and renewal funds which now amounted to 


‘£239,000. It was thought by the Corporation that the 
enterprises mentioned should be under the control of 
the public authority, because they were all matters of 


public necessity in which there could be no competition. 
He said that since the Glasgow Corporation had taken over the 
tramways they had reduced the fares from 30 to 50 per cent., had 
given a better service of cars, and had doubled the number of pas- 
sengers. They npv: darti cd. 2, 500,000. passengers a weck, and he did 
not think a company. Would. have, bpch Ase Sitęrprising. The Cor- 
poration had obtained permissioh, to, &tablzlf a System of telephones 
within an area iAtptical tothat pf the National Telephone Company, 
but the question gf starting ¢ tehephyrfo gery ic would never have 
arisen had it not’ been for tbt grievous dissathtaltjop of the National 
Telephone Company's system. “The *Corpotit]gn- employed 8,021 
persons altogether, 6,500 of whom were voters. 

The CHAIRMAN: Do you think that there is any danger of a com- 
bination between your employés, or a combination in conjunction 
with other workmen to put pressure on candidates for municipal 
oftices ? 

Witness: I do not think there is any real danger of that. Any 
special advantage which the Corporation employés were seeking 
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to obtain, would be at the expense ofithelothers, and it would be, I 
think, a very difficult matter to bring about a dangerous coalition. 

Mr. R. Ssarx (Sheffield), secretary of the Federation of Iron- 
mongers Associations, considered it a grievance that the Corporation 
had made serious inroads on the retail trade, and as an instance, 
stated that the sale of gas stoves by local retailers had been entirely 
wrecked. 

The Committee then adjourned. 


- Preston CORPORATION BNL. 


Tus Bill, which has passed a Committee of the House of Lords, was 
on Monday last before the Police and Sanitary Committee of the 
House of Commons as an unopposed measure, Lord Edmond 
Fitzmaurice presiding. 

Mr. G. FITZGERALD, on behalf of the promoters, in stating the main 
objects for which power was sought, said that they included the 
reconstruction of existing and the construction of additional tram- 
ways. In regard to the tramway scheme, the Committee were 
informed that the part relating to the construction of the tramways 
outside the borough to Walton and Fulford had been dropped, and 
the estimate of costs had therefore been reduced from £140,000 to 
£113,000. The Committee considered and passed the clauses dealing 
with the tramways. 


i 


.° Hastincs Tramways. 
BEFORE the House of Lords Committee on Monday last, July 9th, 


the Earl of Morley presiding, the Hastings Tramways Companys 


Unopposed Bill came up for consideration. The town clerk of 
Hastings and Mr. W. M. Bell, the Parliamentary agent, were in 
attendance, and submitted the necessary proofs of consent on the 
part of the Hastings Corporation for the proposals contained in the 
Bill of the Hastings Tramways Conrpany. The Bill was thereupon 
allowed to pass through its Committee stage in the House of Lords 
without opposition. 


ELECTRICO Liaotmxna IN East LONDON. 


THE Bill to confirm electric lighting provisional orders to the 
parishes of Limehouse, Mile End Old Town, and St. George’s-in-the- 


East came before Sir F. Godson’s House of Commons Committee’ 


last week. It was explained that these three parishes, together with 
Whitechapel, would, under the Local Government Act recently 
passed, form one municipality. Whitechapel already carried out its 
own electric undertaking, and the application now was the outcome 
of a local intention to place the whole of the lighting of the new 
municipality in the hands of the local authority. The Whitechapel 
works could be extended sufficiently to allow of this being done. 
The London and Brush Provincial Company had a provisional order 
to supply within the area, but had done nothing to carry it out. On 
the other hand, the Brush Company alleged that they had been pre- 
vented from carrying out their order by the opposition of local 
authorities through whose districts they wished to bring mains from 
their central stations. 
The Committee passed the preamble of the Bill. 


BATTERSEA ELECTRIC LIGHTING. 


TRE Bill confirming the granting of a provisional order for the 
lighting of Battersea came before Sir F. Godson’s House of 
Commons Committee, and there being no opposition it was ordered 
to go forward. 


SOUTH STAFFORDSHIRE TRAMWAYS. 


On Wednesday last week the Bill enabling the South Staffordshire 
Tramways Company to sell portions of their tramways to the local 
authorities, to confirm a lease of their undertaking to the South 
Staffordshire Tramways (Lessee) Company, to re-arrange capital, &c., 
came before the Chairman of Ways and Means, and was passed as 
an unopposed measure. 


SOUTHAMPTON TRAMWAYS. 


On Tuesday and Wednesday last week the Duke of Northumber- 
land’s Committee of the House of Lords considered the Bill con- 
firming the provisional order to the Southampton Corporation to 
provide additional tramway facilities within the borough. 

Mr. FREEMAN, Q.C., for the Corporation, said by a local Act of 
1897 the Corporation was empowered to acquire tramways and was 
authorised to spend £30,000 on the undertaking. They determined 
to equip them electrically with the gverhead Follèy system. It was 
found, however, thatthe,tramWays ple cited were not sufficient 
for the needs of the téwp, and: cdnseqneit hy they now came to ask 
for powers to constrct g. number of a ditional diues. The construc- 
tion of these tramways ready comnrenced, bht they could not be 
worked until thé. sanetjgr of, Eaflihment was obtained. 

Mr. WALLER Ad diser: td 4% Corporation both with regard to its 
electric light andertäking and tramways, gave evidence as to the 
advisability and the efficiency of the proposed scheme. 

The only opposition came from Messrs. Smith, a large firm of 
drapers in Bridge Street, who alleged that the tramway would pre- 
vent carriages coming to their doors and consequently their trade 
would be injured. 


The CHAIRMAN said the Committee would pass the preamble with 


a: provisoſthat a space of not less than 5 feet 6 inches should be kept 
between the kerb and the line with regard to that portion of the 


line which affected Messrs. Smith. 


SOUTH-EASTERN METROPOLITAN Tramways BILL. 


Tue Bill of the South-Eastern Metropolitan Tramways Company, 
which sought to authorise that company to convert their existing 
horse tramways between Greenwich and Catford to electrical tram- 
ways was before Lord Rosse's Committee of the House of Lords on 
Thursday last week. It was stated that the opposition of the London 
County Council had been withdrawn, aud the Bill was accordingly 
ordered to go before Lord Morley's Committee an unopposed Bill. 


Before the House of Lords Committee considering this Bill, under 
the presidency of Lord Morley on Monday last, the unopposed Bills 
included the South-Eastern Metropolitan Tramways Company's Bill, 
which authorises that company to equip a system of tramways from 
Greenwich to Catford, and to cquip them by electrical power, and 
operate on any system other than the overhead. There had been 
some opposition offered in the lower House to this Bill, but certain 
requirements urged by the authorities in order to safeguard their 
electrical disturbance to the Roval Observatory having been met 
satisfactorily by the promoters, this opposition was withdrawn, and 
further, a veto on the system asked for by the L.C.C. was refused. 
At first the Bill was opposed before the House of Lords, but the 
L.C.C. having withdrawn their petition, a few amendments were 
inserted on Monday last, and then the measure was passed 


unopposed. ` 


CHARING CROSS AND STRAND ELECTBICITY SUPPLY CORPORATION, 
LIMITED. 


On Friday, before Lord Rosse's Committee of the House of Lords, 
the Bill of the Charing Cross and Strand Electricity Supply Corpora- 
tion was considered. The Bill asked for powers to erect a generating 
station in the parish of West Ham, and to lay the necessary con- 
necting mains for supplying the City. 

Mr. PEMBER, Q.C., explained that under the order the company 
gained last session to light the City of London they were bound to 
erect a new generating station for the City within two years ona 
site to be approved by the City Corporation. The Corporation 
approved of the site, but objection was taken that it was outside the 
limits of the company’s area. Lord Cross's Gemmittee had, however, 
decided that undertakers of electric light should be permitted to 
have large generating stations outside their area, with all the accom- 
panying powers of the general legislation for the purpose of taking 
their mains through intervening districts. The petitioners against 
the Bill were the local authorities of West Ham, Mile End Old 
Town, Poplar, and Whitechapel, through whose districts the mains 
would run, and also the Corporation of London: The ground of 
objection of the Corporation was that of the proposal to carry mains 
through the City for the supply of districts beyond the City. 

Mr. PATCHELL, engineer to the Corporation, described the station 
it was proposed to build at West Ham. They would have both 
railway and water facilities. It was proposed to erect two gene- 
rating stations one to supply electricity to the City and the other to 
supply electricity to their other districts. Those two generating 
stations were to be made absolutely apart, so that should the City 
ever elect to purchase, they could purchase their own generating 
station. It was proposed to erect five sub-stations in the City, and 
each would require a cable. It was proposed to carry seven cables 
through the streets, five of which would be for the City, and two 
would be carried through to the West End. At present, his com- 
pany had a station at Maiden Lane, Strand, and one at Lambeth, 
but they were within measurable distance of being filled up. By 
the time they got the station built at Bow a further supply would 
be needed for the Western District, and that supply they intended 
to get from Bow. He would stake his reputation that they would be 
able to lay down the mains in the proposed route without the 
slightest difficulty. With regard to the powers asked for in the 
Bill to supply local authorities, they only asked to be allowed to 
supply in bulk to the local authorities if they were requested so to 
do. They did not ask to be allowed to compete. At the end of 
last month they were supplying 206,090 8-c.p. lamps in their 
districts. 

By Mr. LITTLER, Q.C.: At present the power they had to break 
up streets in the City was for the supply of the City only. 

Mr. LITTLER: What harm would it do you if the power was 
subject to the consent of the local authority, which, however, should 
not be unreasonably withheld, and with an appeal to the Board of 
Trade ? 

Witness said it might do them very much harm, as there might 
be great delay. 


On Monday last the Bill was again considered, and the Committee 
passed it as unopposed. 


SOUTH LANCASHIRE TRAMWAYS. 


THE Bill providing for the construction of an extensive scheme of 
electric tramways for the South Lancashire district, which includes 
Swinton, Lowton, Earlstown, St. Helens, Brynn, Wigan and Bolton, 
with Leigh as its generating centre, was before the consideration of 
a House of Lords Committee last Tuesday, and was presided over 
by Lord Portman. 

Mr. PEMBER, Q.C., stated that the opposition to this Bill had been 
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withdrawn by the Wigan and District Tramways Company, and an 
5 had been come to whereby the promoters of the Bill 
should undertake not to go on with the line from Wigan to Ashton, 
in Makerfield, until such time as would give the Wigan and District 
Tramways Company the opportunity to decide whether or not they 
themselves would proceed to Ashton in Makerfield with their 
light railway. The time allowed for that had been fixed upon as 
two years. 

Mr. P. THomas, the town clerk of Leigh, gave evidence as show- 
ing the important necessity of such a tramway as that proposed, 
especially on Friday and Saturday nights, which were market 
nights for Leigh, the centre of the district, when farmers and others 
came from two to six or seven miles’ distance into the market, and 
had to get back to their villages late at night. He urged that the 
present mode of conveyance by brakes or omnibuses was often not 
equal to the demand, and therefore at present they had to tramp 
slong lonely roads and lanes to reach their homes. . 

Further evidence was given respecting the scheme, which was 
said to be supported by practically all the local authorities, between 
20 and 30 of which are affected, and also by the large population 
which is to be served. £ eet: i 

A petition of the Leeds and Liverpool Canal Company having 
been heard, the Committee came to the decision that the clause it 
was proposed to insert into the Bill would sufficiently protect that 
company if the question of expenditure was dealt with by a short 
additional provision. —~ 

The Bill was then ordered to be read a third time. 


1 


REVIEWS. 


Electric Ship Lighting: A Handbook on the Practical Fitting 
and Running of Ships’ Electrical Plant. For the use of 
shipowners and builders, marine electricians, and sea- 
going engineers-in-charge. J 
electrician, author of.“ Electric Light Fittings,” &c. 
This is one of a series of books, by the same author, 

designed apparently for the use of those to whom the 

ordinary technical works would not be of service—those who 
have not the time or the opportunity to study the subject 
thoroughly, but who want to pick up sufficient knowledge 
to enable them to arrange for, and to look after, the 
apparatus. 

The book is in a very handy form 

The type is clear—a point by no means unimportant when 

reading. has to be undertaken to the accompaniment of the 

constant vibration of the ship’s engines; the diagrams are 
also clearly printed, | 

But the book itself suffers from the same cause that so 
many technical works do. An edition takes some years in 
selling out, and meanwhile the practice in that particular 
branch of engineering moves on, but the exigencies of the 
difference between sale and cost prices forbid much altera- 
tion in the reading matter, and so the latter often has the 
appearance of the literature of a bygone day. 

Unfortunately, it gives the reader who is up to date the 
impression that the author was not fully cognisant of the 
subject he was writing on. 

In the present work, for instance, most of the informa- 
tion is sueh asa writer might have given, say, 15 years 
ago, and is, consequently, terribly misleading at the present 


ay. 

The author appears not to have pursued any system in 
imparting the information he is giving. Though the 
chapters are arranged so as to divide the subject into 
convenient sections, such as introductory, shipbuilders’ pre- 
arrangements, engines for ship lighting, dynamos for ditto, 
management of dynamos, search-light and arc lamps, wiring 
and fitting, lamps, switches and cut-outs, conductivity and 
insulation testing, accumulators, typical installation, man-of- 
war fittings, &c., we find the different parts of the subject 

in any chapter, apparently as it happens to strike 
the fancy of the author at the moment. 

It appears to us, also, that the author has taken up a lot 
of space in giving information that is of very little service to 
those for whom, it may be presumed, the book is mainly 
intended. Alternating currents, for instance, come in for a 
good deal of attention ; yet the author should know that alter- 
hating currents are not now used on board ship. Again, 
the author devotes considerable space to the matter of 
accamulators, apperently on the ground that they are 
occasionally used in yachts. Arc lamps also, with the 
exception of search-lights and those used for the Suez 
Canal, surely do not come within the scope of ordinary ship 


By JohN W. URQUHART, 


for use on board ship. ci | 
- starboard service, and one set for the port service, and the 


lighting, yet the author has devoted considerable space to 
their working. | 

On the other hand, he gives very little description of the 
apparatus, and very little explanation of the simple under- 
lying principles of the science, that might be a guide to the 
marine engineer in dealing with the apparatus under his 


charge. 


— 


Unfortunately, much of the information given is very 
misleading. Thus, on pages 49 to 54 we have a long 
description of the supposed working of series, shunt, and 
compound-wound dynamos, which is utterly at variance with 
what is now known, by every college student, to be the 
correct explanation. We are gravely told, for instance, that 
if a shunt-wound dynamo is used to run arc lamps in series, 
the arrangement is self-regulating at constant speed. And 
then we are told that with compound-wound dynamos, as 
lamp after lamp is switched on, the resistance of the leads 
falls, and that this implies diminished resistance of the 
series coils of the magnet, and hence regulation. 

On the next page we are told that a fast running dynamo 
is unsuitable at sea, because it performs constantly at high 
pressure. 

Again, on pages 157 and 158, the author discusses the 
: 5 of using lead- covered cables, and proceeds to state 
‘that there is great difficulty in making good joints in the 
lead covering—the italics are ours. And then he goes on to 
refer to “ the electrical difficulty of ensuring that there shall 
be no contact between any part of the case of any cable and 
the extension lead sheath. It is plain (he goes on) with 
reference to the latter, that any contact of this nature puts 
the whole of the core to earth,” — the italics, this time, are the 
author's. And on the next page he tells us that the lead 
sheath should be regarded as so much insulation. We are 
inclined to think that most electricians, even 15 years ago, 
would have objected to a statement of that kind! | 

On page 163 is given a plan of the wiring of the principal 
parts of an Atlantic liner. .The diagram is printed very 
clearly, but, unfortunately, the connections shown are very 
peculiar. ” 

-There appear to be two sets of mains, one set for the 


author explains that it is the practice to wire all the principal 


Parts of the ship, half on each set of mains. This is very 


good, and a very proper arrangement; but the diagram shows 
the state rooms on each side wired from the mains on that 
side, and the lamps of. the saloon, library, and smoke room, 
wired from both starboard and port mains, but the lamps 
are apparently arranged in series, and in a most peculiar 
manner, that can hardly represent the actual arrangement. 
Of what earthly use can a diagram of that kind be to men 
who are novices to the work? Would it be of any service 
to men who were skilled wiremen ? l 

On page 167 the author gravely informs his readers, when 
dealing with connections to the ships, “ that there will be 
electrolytic action in the presence of salt water,” around 
an electrical connection composed of fo dissimilar metals 
depending on the direction of the current ”—the italics are 
again the author's. The author devotes nearly two pages to 
explaining that it is practicable to use lamps of different 
candle-powers on the same circuit, provided they are made 
to work with the same voltage ; he seems hardly sure about 
it though, after his long argument, and he is careful to 
assure his readers that lamps made for 50 volts cannot be 
well used for 100-volt circuits. He seems quite sure of this. 
A page and a half are devoted to explaining how to use a 
soldering iron; surely a marine engineer can teach the 
author anything he wants to know about soldering. 

In the chapter on accumulators there are the same mis- 
leading statements. If the author considered that it was 
necessary to deal with this part of the subject, surely he 
might have taken a little trouble to ensure that his informa- 
tion was correct, or at least intelligible; but what is to be 
made of the following ? 

„Most, suitable pressure. In cases where accumulators 
are used, a pressure of some 55 volts appears to be the 
best. Since the accumulator cell may be taken to be capable 
of maintaining 2 volts only, 26 cells are required to form 
the battery required in this instance; 50-volt lamps are sup- 
posed to be employed, with a dynamo capable of giving 
2°5 volts for every cell to be charged. Thus the dynanic 
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must yield a pressure of 78 volta, and it must be shunt- 
wound.“ 

We have left ourselves very little room to notice the 
chapter in which the author is supposed to have brought the 
whole thing up to date. It appears that he has been the 
recipient of many inquiries from naval electricians (?) about 
the fittings of men-of-war and about arc circuits, and in 
Chapter XI. he has endeavoured to meet the wishes of his 
inquirers. 

Unfortunately, there is the same looseness of treatment as 
in the older portion. The author's statements of the fitting 
up of a man-of-war are very much at variance with those 
given by Mr. Grove in his recent paper before the Institution 
of Electrical Engineers, and as Mr. Grove has taken an 
active part in the work he describes, we may suppose that he 
is more likely to be correct. 

Our author appears again to be N hazy in many 
of his statements. He “refers, for instance, to carrying arc 
lamps of 50,000 C. P. on each masthead. He gravely records 
the fact that water is thrown on board from the Bponsons, 
which he also describes, and proceeds to explain that the 
water is a nuisance to the deck officers. What has this to 
do with the subject ? Further on he explains that naval 
brigades are in the habit of taking search-light plant with 
them, and he describes the plant. According to the descrip- 
tion the handy man, among his other qualifications, is able 
to get 200 per cent. out of the plant entrusted to his keep- 
ing. Thus the plant is given as a 10-H.P. engine, and it 
furnishes easily 80 volts and 200 amperes (p. 282). Would it 
not be better to be accurate in a book of this kind? Through- 
out the book there are instances of slips of this kind, and of 
_ careless work; of the use of words not often used in general 
conversation when ordinary language would answer better; 
and, unfortunately, the words are often misplaced. Thus 
“ interpolar” is used where the author means connecting 
wire. Solenoid is spelt with an i instead of an e. Why is 
this? 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JULY 111TH, 1899. 


Alexandria. Te! eph. mat. Value £32 y .. Value £187 
Amsterdam. oe 81 Auckland ` ie 81 
Barcelona sá 14 Azores. Teleg. mat. 909 
Barranquilla. Teleg. mat. ee lil Bombay . 18 
Bilbao. Teleg. mat. .. 345 Buenos Ayres. Teleg. mat. . 178 
Bombay. Teleph. mat... . 127 57 Teleph: mat. .. 154 
Boston (U. S. A.). Teles: ani 8. . 2,796 ei oe oe .. 234 
Boulogne : 90 Cape T 888 
Buenos Ayres . T Christiania. Teles wire 96 
50 pa Teleg. wire . 560 Colombo 12 
Calcutta’ .. zs es ee 882 Copenhagen. Teles. cable 809 
Cape Town ee 176 Durban 495 
Christiania 18 Kast London oc. oe 15 
penhagen .. es 17 usbing .. ee ee 
Delagoa Bay ° 19 Gibraltar ae ‘ee - 4 
Demerara .. ee Pa Za 15 Hamburg. Teleg. mat... . . 1,860 
is Teleg. mat. .. . . 128 Hiogo as so if . . 1,466 
Durban ee ee ee ee 883 Malta . ee 66 
>a Elect. cable a . . 1,482 Melbourne a$ 5 . 251 
7 Teleg. mat. nee . . 1,857 Teleg. cable š „„ 408 
East London i ee .. 218 Port Darwin. Teleg. mat. 76 
Fremantle .. a 5 98 18 Port Elizabeth .. es 829 
Gothenburg. 238 Rio Janeiro. as a ee 189 
Hamburg. Teleg. mat.. . 600 | Sydney ry ry . 558 
Helsingfors .. . ee 89 eneriffe . . eo ee 65 
Hobart. Teleg. cable ..  .. 180 | Valparaiso 115 
Kertch. Teleg. cable .. 8,000 | Yokohama. Teleph. apparatus 100 
Las Palmas.. and oe 14 
Madras Pr 15 
Mauritius i 15 
Melbourne 920 77 
i Tel eg. mat 555 
New York e 12 
Odessa 75 
Ostend sx 20 
Perth oe ee os 18 
Port Elizabeth .. a . 120 
Rangoon .. 5 os 858 85 
Rotterdam oe . 108 
ii TENE: mat... .. 117 
Shanghai .. s . . 2,188 
Singapore . . 115 
Teleg. cable . . . 18,000 
St. Petersburg. Te! eS wire . (110 
Stockholm 86 


WEEK ENDING JULY 10rn, 1900. 


Sydney Se .. 796 

Teleg. cable vé . 570 

Tientsin ee $i ae 65 

Wellington . 191 

Yokohama. Elec. cable .. 188 
Total ss £85,490 Total éo £8,800 


Foreign Goods Transhipped. 


Stockholm. Teleph. mat. Value £55 
Trinidad. Teleph. apparatus.. 55 


Total .. £110 


Bankruptcy Proceedings.—Notice ig given of the 
release of trustee (Mr. T. H. Kaye) in the case of J. E. Stott, elec- 
trician, Huddersfield. 


Liquidations. — The Electric Automobile Syndicate, 
Limited, is winding up voluntarily, with Mr. Albert Brown, 28, 
Great Eastern Strect, E.C., as liquidator. 

Creditors of the Midland Electrical and General Engineering 
Company, Limited, must send particulars of their debts, &., to Mr. 
W. B. Winnicott, liquidator, at 20, Fletcher Gate, Nottingham, by 
August 13th. 

A meeting of Mather & Platt, Limited (1892) will be held at 
Salford Ironworks, Manchester, on August 20th, to receive an 
account of the winding up from the liquidator (Mr. J. Mather). 


Catalogues and Lists.— Messrs. Ross, Limited, manu- 
facturing opticians, of New Bond Street, W., send us a copy of their 
handy-sized catalogue in which they give illustrated particulars of 
binoculars, telescopes, opera glasses, drawing instruments, and a 
variety of optical and photographic apparatus and accessories. 

Messrs. T. Ledward & Co. have issued a catalogue of their ejector 
and evaporative types of condensers for steam engines. Full 
descriptive matter is given, and it is made the more interesting and 
instructive by a large number of sectional and other drawings 
explaining the working. Other specialities of this firm are also 
included, notably their patent re-cooler. Some tables appear of the 
expansion of steam in cylinders, engine constants, the properties of 
saturated steam, strength of cast-iron in pipes, and so ou. 

The Fairbanks Company, of 16, Great Eastern Street, E.C., and 
numerous American cities, send us a small brochure in which are 
illustrated a number of the prominent tall buildings of Manhattan 
in which Fairbanks’ valves are installed. These valves are recom- 
mended for use in connection with all systems of steam heating for 
buildings of this character. A short description of the globe, check 
aud gate valves and iron cocks is given. Copies of the list may be 
obtained on application. 

Messrs. Neville Bros., of Liverpool, send us illustrated leaflets of 
their armature disc, notching and dividing machine, the Stollberg 
winding machine for electro-magnetic and induction coils, and the 
Franco Tosi electric light engines. 

Messrs. Mather & Platt, Limited, send us a copy of the third 
edition of their pocket catalogue of electrical machinery. For neat- 
ness and compactness, as well as for the pleasing illustrative effect, 
we think it is as good as any list of the kind that we have seen. In 
the space of 120 pages (measuring 5 inches x 34 inches) a large 
amount of descriptive and detailed information in tabulated form 
are given relating to multipolar dynamos for rope and direct 
driving, combined plants, multipolar motors, balancers, boosters, and 
motor-generators. Enclosed motors, turbine pumps, water-softening 
plants, electrically driven cranes, and electric shunting locomotives 
are all briefly particularised in Part I. of this handy little pocket 
list. In Part II. are tables of efficiencies, steam consumption, wire 
tables, tables showing the sag of overhead wires, and other service- 
able data of a like kind. Would not a few memoranda sheets be a 
useful feature to adopt in future editions ? 


Germany.—The Rheinische Schuckert Gesellschaft für 
Electrische Industrie of Mannheim reports a profit of £9,973 for last 
year, and is declaring a dividend of 10 per cent. as against 8 per 
cent. in 1898. 


Installation Work.—Messrs. W. Liley & Co., of 


Liverpool, send us a list of a number of private installations for 
electric lighting and motive power which they have lately put into 
various residences, offices, and other business premises for 230 volts 
Corporation supply ; also two new Wallasey ferry steamers. 


Meeting of Creditors.—A meeting of the creditors of 
William Ramsay & Co., electric engineers, &c., was held on 4th inst. 
in the Faculty Hall, Glasgow. The statement of affairs submitted 
showed liabilities £5,695 5s. 9d., and assets £3,839 lls. 1d. Mr. 
Thomson M‘Lintock, chartered accountant, was appointed trustee, 
and Messrs. Mitchells, Johuston & Co. law agents in the sequestra- 
tion. 


Meldrum Furnaces.—The Sheffield Telegraph is now 
using dust coke as fuel for its two boilers, and has adopted 
Meldrum’s forced draught. This step was taken on account of the 
high price of coal and because certain tests made by Mr. Bryan 
Donkin on different kinds of fuel were brought to their notice. The 
cost of fuel is stated to have been very considerably reduced. 


Northampton Institute.— We have received a pro- 
spectus of day courses in mechanical, electrical, and horological 
engineering, which have been arranged for this Institute for the 
1900—1901 session. These will form a new departure. They 
are stated to be an excellent preliminary for the most advanced 
technical and professional training. They are also intended for 
students who desire to obtain a good technical training in engineer- 
ing before being apprenticed in enginecring works ; for those who, 
being already engaged in engineering work, are anxious to extend 
their knowledge of the fundamental principles. Admission ex- 
aminations are to be held on September 26th and 27th, and the 
work of the courses will begin on October lst. Those who are 
further interested in this matter should obtain a copy of the pro- 
spectus from the principal, Dr. R. Mullineux Walmsley. 


Outings.— The employés of the Jandus Arc Lamp and 
Electric Company, Limited, went for their annual outing to East- 
bourne on June 30th. 


Private Bills.—The Cork Electric Tramways Bill was 
read a third time, and the Manchester Corporation Tramways Bill a 
second time, in the House of Commons on Monday, 
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The Hamilton, Motherwell, and Wishaw Tramways Bill passed 
third reading on Monday. 

The Shannon Water and Electric Power Bill has been read a 
third time, and the Glasgow District Tramways Bill a second time, 
in the House of Commons. 


Smoke Nuisance.—The South London Electric Supply 


Corporation has been fined £10 and costs upon each of three sum- 
monses brought by the Lambeth Vestry for causing a black smoke 
nuisance. : 


Trade Announcements.—So that they may be enabled 
to cope with increased business, Messrs. J. H. Tucker & Co., electrical 
fittings manufacturers, have removed to larger works. Their Bir- 
mingham address is therefore removed from Oozells Street to 
Sampson Road North. 


Mr. J. W. Barnard, sole agonii for the E.P.S. Company, has 
a 


found it necessary to acquire additional premises at 6, Great Win- 
chester Street, E.C., in order to meet the enhanced demand for 
E. P. S. small storage batteries. The extended facilities will enable 
him to keep a large stock ready for immediate delivery. 

The General Electric Company, of New York, has opened a 
Loudon office at 110, Cannon Streét, E. C., for the sale of its well- 


known electrical apparatus and supplies to the colonial and 


ex-territorial trade. The business of the office will be conducted 
in closest accord with that of the British Thomson-Houston Com- 
pany, Limited, aud of other companies owning General Electric 
patents in various countries or licensed thereunder. Inquiries 
regarding possible business transactions, aud those also relating iu 
a general way to the application and operation of electric traction, 
lighting, power trausmission, mining installation, naval and military 
work, marine outfits, mill equipments, electrolytic machines, &c., 
will receive every attention. Mr. Wm. J. Clark, as the general 
mauager of the Foreign Department, General Electric Company of 
New York, U. S. A., is in charge. 


A New Are Lamp.—Messrs. Koerting & Mathiesen 
manufactured last year a shunt lamp with donble open arcs, which 
we are informed has proved a great success. Figs. 1 and 2 show 
the construction of the lamps. One of the characteristics of the lamp 
is that it contains two independent clockworks, which are, however, 
both built on the same base plate; the regulating parts are of the 
well known type by which the magnet with a balancing armature 
works a swinging clockwork, as will be seen by fig. 2, which shows 


EK 


uo 


A 
~ 


* $ Í A = 
eee 
il Les Bel. 


EE 2 
Tete Sa 

— a 
: is 


mo 


Fig. 2. 


fairly clearly the regulating parts of the lamp. This mechanism 
Masts of a shunt wound magnet a and a clockwork B, which is 

‘bi means of the rod o with the magnet armature M. 
The foro pposing the’ magaet’ is~ provided by spiral springs x; 
the corresponding parts of the second clockwork, as far as they 


can be seen from the sketch, have the same letters with the suffix 1, for 
instance, Al, Bi, &. The scape-wheel, P, of the clockwork, B, touches 
the tongue Q, which is carricd by a double bent lever v, and this 
and also the second tongue Q., are under the common influence of 
the heat compensator k, which keeps the regulating tension always 
constant. The alteration of the weight of the carbons is made good 
by the clockwork rising on one side, so that the regulating tension is 
not influenced in that way. The clockworks are so made as to 
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counteract sudden movements by air dampers T. The arc tension 
can be regulated by altering the screw s, by which the spiral spring, 
N, 18 more or less tightened. The advantage of this double carbon 
lamp is that it will burn either siugly on 110 volts or in pairs across 
220 or 230 volts, the latter for town circuits, &c., being very con- 
venient for a consumer who only wants two lamps iustead of four or 
six, Which would be necessary in the single carbon open arc lamps. 
There is, however, a disadvantage as regards working expenses, 
because the double carbon lamp has two pairs of carbons burning 
instead of one, although of course of lesser thickness, but still the 
cost comes out higher than the single carbon lamp, and the light 
intensity of the double arc lamp is not so great as with a single 
carbou lamp of the same energy consumption, although it is claimed 
to be superior to the enclosed arc. 


Trips to the Continent.—Intending visitors to the 
Continent who wish to take a quiet holiday, avoiding Paris, will find 
the leading features of a number of places worth secing attractively 
mentioned, with sketches, in a small booklet just published by the 
Great Eastern Railway Company, in which particulars of new tours 
S Royal Mail, Harwich, Hook of Holland route are to be 
ound. l 


“ Valvoline," —“ Valvoline” oils are the lubricants used 
by all the French and many of the foreign engines at the Paris 
Exhibition. These oils are manufactured solely by Messrs. Leonard 


aud Ellis of New York, whose representatives here are Messrs. 
Boult Bros. & Co., of Liverpool. 


Yost Typewriters.—The Yost Typewriter Company, 
Limited, has just executed an immediate d:livery order for 156 
typewriters for Her Majesty's Government. This is stated to be the 
lsrgest tyrewzi*er or tgr ever given, 
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ELECTRIC LIGHT AND POWER NOTES: 


Aberdeen.—Mr. J. A. Bell, Corporation electrical engi- 
neer, has submitted an elaborate report to the Gas and Electric 
Lighting Committee of the Town Council on the system of charging 
for electrical energy. The present scale of charges in Aberdeen for 
lighting is 6d. per unit for one hour's use per day of the maximum 
demand and 3d. afterwards. For power, the charges are 3d. and 1d. 
per unit respectively. ; 

Action has been taken against Messrs. P. C. Middleton & Co., 
whose premises are described as the Cults Electricity Supply 
Station, for causing a noise at these works 80 as to cause a nuisance 
to residents in close proximity thereto. The defendants deny that 
the operations cause a noise amounting to a nuisance. 


Bath.—At a meeting of the Electric Light Committee 
on Tuesday, the Works Committee reported that they were not able 
to suggest any ‘alteration that would appreciably diminish the cost 
of the works, but they recognised that if the four old engines were 
replaced by new ones, considerable saving in the cost of fucl would 
be effected. The laying of new mains having made considerable 
progress, discussion took place as to the best means of increasing 
the number of privaje consumers. It was resolved that local wiring 
contractors be requifed to have their business premises or private 
houses wired and connected to the mains; any wiring contractor so 
connected, who engages a canvasser to be employed for canvassing 
for electric lighting, to be allowed a commission of 1s. for every 
16-c.p. lamp wired according to the Corporation regulations by such 
contractor, and connected by the authority in private houses during 
each quarter. A report is to be prepared on a system of hire 
wiring. -- o A 

Batley.—The Town Council has resolved to apply to 
the Local Government Board for sanction to borrow the sum of 
£22,231 for electrical supply works for lighting and traction. 


Beckenham.—At a meeting of the District Council on 
Monday it was reported that a letter had been received from the 
Local Government Board, sanctioning a loan of £7,000, repayable in 
10 years, for the wiring of houses. Instructions were given to the 
engineer to prepare a form of specification and tender. A telegram 
had been received from the British Insulated Wire Company, 
agreeing to the scheme of free wiring previously . before the 
Council. The Council decided that in connection with the loan for 
free wiring, Mr. Reginald P. Wilson, consulting electrical engineer, 
be retained to supervise the wiring, at a fee of 24 per cent. on the 
amount expended out of the loan during the British Insulated Wire 
Company’s period of control. The Council also instructed the 
engineer to prepare specifications and invite tenders for the erection 
of transformer stations. , 


Bexhill.— Having received Mr. Preece's report on exten- 
sions of the generating plant, the Council has resolved to apply to 
the Local Government Board for sanction to borrow £7,772 for 
additional machinery, extension of mains, &c. 


Bradford.—The Electricity Committee has been inviting 
tenders for the supply of 8,000 tons of coal for the electricity works 
for the year commencing August 1st. 


Bury.—The annual report for the year ending March 
31st last of the Bury electricity works, issued by the electrical 
engineer, Mr. S. J. Watson, shows that the number of consumers of 
electricity in the borough is 198, with 14,733 8-o.P. lamps. This 
represents an increase of 54cpneumers and 4,458 lamps during the 
year. The number of units sold for all purposes during the year 
was 213,395, as against-115,853 for last year, and 64,462 for the 
preceding year. Several important extensions have been carried 
out. There are now 31 arc lamps erected in the main streets of the 
town, 13 having been set to work during the past year. The total 
cost for generation and interest and sinking fund during the year 
was £3,398, and the revenue was £3,582, the profit equalling 4184; 
last year there was a deficit of £336. 


Cardiff—At a meeting of the Electrical and Lighting 
Committee of the Corporation last week, Mr. H. J. Burstall, the 
engineer appointed to inspect the 300-Kw. Ferranti engine alter- 
nator, reported that it was now finished and adjusted to his entire 
satisfaction, the whole of the work decided to be done under the 
terms of settlement having been carried out. The engine was 
ready to be taken over by the Corporation. Mr. Appelbee, the 
resident engineer, also said the engine worked well and satisfactorily, 
and could be taken over. The Committee resolved to.accept it 


_ accordingly. 


Chester.—In view of the greatly increased price of gas 
at Chester Workhouse, it has been suggested at this week’s mecting 


‘ of the Board of Guardians that an engineer should be asked to 


electricity works at a salary of £250 per aunum. 


total cost. | 
to the Cupar Gas Company. 


inspect the house and make a report, as it was conjectured that elcc- 
tricity could be introduced on the premises at Jess cost than was paid 
for gas. A committee was appointed to deal with the subject. 


Colchester.—The Town Council has appointed Mr. 
A. R. Sillar, its present electrical engineer, to take charge of the 


Cupar, Fife—Mr. D. Mackenzie estimates the probable 
cost of the installation of electric light at the Fife and Kinross 
Asylum at Springfield at £3,150, and that an annual payment of 
4350 for 30 years would repay the interest, working expenses, and 
At present the board pays about £400 per year for gas 
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Dalkeith.—A scheme having been adopted by a majority 
of the Commissioners in favour of the electric lighting of the streets, 
the three Commissioners in the minority have secured a report from 
Mr. W. A. Bryson, electrical engineer, Leith, stating that as there 
were so many narrow streets in the burgh, much of the light from 
arc lamps would be wasted, and recommending incandescent gas 
lighting for the purpose. Dalkeith is an old burgh, with streets 
which extend altogether to about six miles, exclusive of courts 
and closes. 


Dublin.—We gather from the Dublin papers that on 
Monday night there was a serious breakdown of the electric lighting 
arrangements. The engineer was preparing a report on the matter 
for the Electric Lighting Committee, aud no explanation was 
vouchsafed to the newspaper man. 


Glasgow.—The Corporation has been inviting tenders 
for the supply of 10,000 tons of coal, to be delivered in quantities by 
May 13th, 1901. l 


Grimsby.—The Local Government Board has sanctioned 
the loan of £6,000 for electric lighting purposes. 


Hanley.—The reports of the borough and electrical 
engineers, Messrs. Lobley and Cowell, show that the capital expen- 
diture last year was £7,044, bringing the total up to 467.829, 
equivalent to £55 per kw. The total capacity of the works was 
1,224 Kw., and the maximum demand was 550 kw. The expendi- 
ture on revenue account last year was £7,632, and the receipts 
£8,809, leaving a gross profit of £1,177: after paying interest and 
sinking fund, there was a deficit of 42, 269. 

A sub-committee reported to the Town Council that the losses 
during the last three years were due to too early reduction of the 
price of energy, increased cost of fuel, &c., abuormal repairs to plant, 
aud increased capital charges. The Council resolved to raise the 
prices to 6d. and 3d. for lighting, and to 3d. (four hours) and Id. 
per unit for power. 


Hastings.—The Town Council on Friday agreed to an 
extension of the mains, the total cost of which is estimated at 
£1,232, to be raised by loan. In order to effect a saving in the 
electric light works it has been decided to discontinue one station, 
to remove part of the plant to another station, and to dispose of the 
remainder. There was a small profit on the last year’s working. 


IIfracombe.— The District Council has instructed the 


General Purposes Committee to report upon the advisability of 
transferring the Council's electric lighting order to a company. 


Ingleton.—It having been found that the Town Council's 
agreement with the Electric Lighting Company is void, the Council 
has asked the company to desist from lighting the street lamps 
pending the adoption of the Lighting Act. 


Inverness.—The. scheme for lighting the burgh with 
electric light has been abandoned by the Council. 


Leamington.—At this week’s Council meeting the town 
clerk stated that, as instructed by the Council, he had written to the 
Midland Electric Light Company offering £17,000 for their under- 
taking. In reply the Midland Electric Light Company said that 
the offer was ridiculous, and could not be entertained. Their under- 
taking was bound up with the progress of Leamington, and they 
were prepared to spend any amount of money on it, satisfied that 
the future would amply repay them. The writer added that the 
Corporation appeared to entertain a lower estimate of the future of 
Leamington than the company did. It was ordered that the corre- 
spondence should be entered on the minutes. 


London.—NeEwineTon.—The Vestry has increased the 
salary of Mr. Blaikie, the resident engineer, from £250 fo £300, on 
the understanding that Mr. Blaikie will remain in the service of the 
vestry and their successors fora period of two years at this salary. 

Lonpon County Councit.—The Council at the meeting on 
Tuesday resolved to sanction the borrowing by the Fulham Vestry 
of £50,519 for electric lighting and refuse destructor purposes, aud 
to make an advance of £25,000 on account of that amount. It was 
also decided to approve the raising of a loan of £8,479 by the 
Islington Vestry for street transformers and fittings, and of £21,905 
by the Shoreditch Vestry for engineering works at the new 
generating station. The Council decided not to approve the plan 
submitted on behalf of the Charing Cross and Strand Company for 
the construction of a wood and iron building on the roof of the 
meter room at the station in Commercial Road, on the ground that 
it was inexpedieut to sanction a building of the character proposed. 

BERMONDSEY.—The Vestry will apply to the London County 
Council for a loan of £21,000, to cover the cost of a dust destructor, 
chimney shaft, and electric light mains, the repayment of the loan 


to be spread over 42 years, commencing after three years. 


IsLington.—Some discussion took place at a meeting of the 
Vestry on Friday, on the presentation of the report of the de- 
putation who waited upon the Finance Committee of the London 
County Council, on the subject of the delay in the granting of loans 
for electric lighting purposes. The discussion did not throw any 
fresh light on the question than that contained iu the report of the 
deputation, who stated that they explained that the Vestry’s officers 
had given what the Vestry considered to be very full particulars, 
but that if any further information was desired it would be willingly 
afforded, and would have been previously given had the Council, 
instead of asking in general terms for more information, specitied 
the particular points upon which further particulars Kere required. 
The matter was discussed fully and iu a very friendly , manner, and 
subsequently the chairman of the deputation aud the electrical 
engineer met the engineer of the Council and gave certain expla- 
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nations of the information already submitted, which satisfied the 
Council’s officials, and the sanctions applied for had now been 
grauted. The chairman of the Council’s Finance Committee, after 
pointing out that much of the delay would have been avoided if the 
Vestry had previously accepted the invitation in December to mect 
aud discuss the matter, suggested that if any similar difficulties 
arose in future cases, it would be advisable for the officers on both 
sides to meet and discuss such difficulties with a view to their settle- 
ment. 


Pembroke.—The clectric lighting scheme is now in 
working order. The scheme is on practically identical lines with 
that of the Rathmines Township. e three-wire system, with low 
pressure direct current, has been adopted. There are now in use 18 
arc lamps and 96 incandescent lanterns, with two lamps of 16-c.P. 
each, for street lighting. There are two sets of high speed com- 
pound three-crank engines, each having a normal full load output 
of 150 xw.; there is in addition a large storage battery. e 


engines and pipe work were supplied by Messrs. Easton, Anderson and 


Goolden; three Lancashire boilers by Messrs. Holdsworth & Son, and 
a fourth (water-tube) by Messrs. Babcock & Wilcox; the condensing 
plant by the Wheeler Engineering Company; the water-cooling 
plant by Messrs. Klein, of Manchester; the switchboard by Messrs. 
Nalder & Thompson, of London; and the storage battery by the 
Chloride Electrical Storage Syndicate, Limited. The arc lamps 
were supplied by the British Insulated Wire Company, and the 
incandescent lamps by the General Electric Company. Lastly, the 
mains were laid by Messrs. Callender's Cable and Construction 
Company. As for private lighting, there are adjacent to the mains 
about 800 houses, and the system is capable of providing for 15,000 
lamps of 8-c.p.; there is plenty of room for extensions. There is 
also abundance of water for all purposes on the site. In connection 
with the works a Horsfall refuse destructor is erected, capable of 
destroying 32 tons of refuse per day. Mr. Robert Hammond is the 
consulting engineer for the works, and his representative in charge 
of the construction thereof is Mr. L. L. Robinson. The works are 
being run under the supervision of Mr. S. L. R. Price, resident 
engineer to the District Council. i . 


Portsmouth.—Mr. E. Price, superiutendent of the 


electric lighting works, in his annual report to the Corporation 


committee, states that during the past year they spent £5,616 for 
coal, and sold 1,393,091 units. During the year before they 
spent £3,798 for coal, and sold 1,224,949 units. These 
figures work out at 74 and 967d. per unit sold. 
Another cause of the falling off in thé net profit is that 
for some reason there has been a serious falling off throughout 
the last year in the consumption of energy per lamp connected, 
amounting to 1°71 units for each lamp, and assuming the number of 
lamps connected at the middle of the year to be the mean for the 
year, the decrease amounted to 56,048 units. The averaye price per 
unit obtained this year was 4'488d., so that the decrease represented 
£1,039 reduction of income. This decrease of income, added to the 
increased cost of coal, acconnted for over £1,900. It seemed that the 
decreased consumption was due to consumers exercising more care 
in switching off lamps when not required, tu their doing with less 
light, or to the meters not tegistcring correctly. He proposed to 
test the meters throughout the borough. During the year they had 
connected 7,090 lamps of 16-0. ., and although this was 192 less 
than during the previous year, they had connected more consumers. 
The maximum demand was 1,139 kw. During the year the capital 
outlay was increased by £20,277. The Local Government Board 
has sanctioned a loan of £9,775 for electric light purposes. 


Plymouth.—Alderman C. H. Radford, Mr. J. H. Rider, 
borough electrical engineer, and Mr. R. Dingle, of Plymouth, who 
have. bern touring in the United States and Canada, landed at 
Plymouth on 5th inst. from New York. 


Provisional Orders are to be sought for 

ALNWICK.—By a company. | 

BELLINGHAM.—By a company. - 

Br. ACcRROCK.— By Messrs. Porte, Sykes & Co., of Dublin. 

BLAckwELL.— By the Shirebrook Colliery Company. 

Bux dAv.— By the North British Electricity Supply Company. 

BRAUNARIS.— By the North British Electricity Supply Company. 

CHATTrERIS.— By the North British Electricity Supply Company. 

CAMBORNE.—By the North British Electricity Supply Company. 

CLayton.—By Messrs. Tahourdius & Hitchcock. 

DRITrizILDp.— By the Northern Counties Electricity Supply Com- 
pany. The District Council will oppose. 

Facxrmx.—By Edmundson's Electricity Corporation, Limited, 
on behalf of the Urban Electric Supply Company, Limited, and 
by the United Electric Light and Traction Company, Limited. 
The Town Council will oppose. 

FIL. EY. — By the Northern Counties Electricity Supply Company. 
The District Council will oppose. 

Frieen BARNET.— By the North Metropolitan Electric Supply 
Company. n 
GomExRsaL.—By the North British Electricity Supply Company, 

and the Northern Counties Electricity Supply Company. 

Great Harwoop.—By Messrs. Tahourdius & Hitchcock. 

Hexuamu.—By the Northern Counties Electricity Supply Com- 
pany, aud the North British Electricity Supply Company. 

Invesncnix.—By the North British Electricity Supply Company. 
The Town Couucil consents. 

KerrLE.—By the North British Electricity Supply Company. 

LISLIrHOOW.— By the North British Electricity Supply Company. 
The Town Council cordially approves. 

Market HARBORO.— By the United Electric Light and Traction 
Company, Limited. 8 ö 


certain conditions. 


MALvERN.—By the United Electric Light and Traction Com- 
pany, Limited. l 

New Romney.—By Mr. E. H. Shaw. The Town Council-will 
oppose. f 

B By the Northern Counties Electricity Supply Com- 

- pany. The District Council is favourable. 

PoxrETRACTr.— By the North British Electricity Supply Company. 

St. ANDREWs.—By the North British Electricity Supply Com- 


pany. 

SpaLpina.—By the United Electric Light and Traction Company, 
Limited. ° 

SowERBY BripGe.—By the North. British Electricity Supply 
Company. The District Council already possesses an order. 

Skirrox.— By the District Council, the North of England 
Electrical Supply Company, and the North British Electricity 
Supply Company. 

WALMkER.—By the North British Electricity Supply Company; 
and Mr. E. H. Shaw, of Kingston. The District Council will 
oppose. 

Warwick.—By the British Electric Traction Company. 


St. Helens.—Ata meeting of the Town Council last week 
the Mayor said that on March 31st, 1898, 4,526 electric lamps were 
connected; the cost of producing the current was 4°04d. per unit, 
and the total cost 6d.; while the sale was over 36,000 units to 63 
consumers. In 1899 they had 6,463 lamps, the werks cost dropping 
to a little over 3d. and the total cost to rather leas than 44d., while 
65,091 units were sold to 79 consumers at the cost of 6d. At the end 
of March this year they had 13,981 lamps connected; the works 
cost had gone down to less than 1d. and the total cost to 14d. The 
sale was 320,160 units, which, of course, included that supplied for 
the trams. The number of consumers was 190, and there had been 
an increase in the supply for motors. The output for May was 
57,434 units, which was at the rate of 689,000 units per annum, or 
about double the output last year. Seeing that May was one of the 
lightest months in the year, the increase was most promising. A 
Poe of £11 had been made last year, and this would be increased 

his year. In spite of the changing over from the Warrington Old 
Road station, there had been no serious failure in supplying 
electricity. 


Sleaford.—At a meeting of the District Council 
last week, Mr. B. Smith, of Oswestry, submitted au estimate for the 
carrying out of an electric light installation aba cost of £6,500. It 
was resolved to petition the Local Government Board for power to 
borrow £7,000. 


Stourport.—The District Council -has decided not to 
oppose the il yeep ‘of the Kidderminster Electrical Company 
for a provisional order for electric lighting if that company agrecs to 


Trowbridge.—The District Council has decided to 
appoint Mr. D. Stevenson, electrical engineer, to report upon a 
system of electrical supply for the town, including the question of 
a refuse destructor in connection therewith.  . 


Walker.— The District Council has seaded an agreement 
with the Newcastle Electric Lighting Company for the electric 
lighting of the district. | 


Waketield.— Mr. H. Boulnois, M. I. C. E., held an inquiry 
at Wakefield last week on behalf of the Local Government Board 
with respect to an application made by the City Council for sanction 
to borrow £25,000 to extend their electric lighting scheme. There 
was no opposition. 8 


Walsall.—At the monthly meeting of the Town Council on 
Monday it was agreed that the mains be extended, and that two trans- 
formers be provided at a total estimated cost of 45, 178, subject to 
Messrs. John Russell & Co., Limited, entering into an agreement to 
take from the Corporation, for a period of 10 years, electric curreut of 
the value of £300 per annum. A communication having been 
received from the Local Government Board, stating that they pro- 
posed to defer sanctioning the loan of £15,000 until the sites for 
the proposed transformer stations had been decided upon, the Elec- 
tric Lighting Committee reported that they had instructed the town 
clerk to urge the Board to sanction the loan immediately, as it is 
impossible for the Corporation to fix at this date the situation of the 
transformer stations. 


Willesden.— The Electric Lighting Committee has 
unanimously recommended the Council to adopt Mr. Ruthven- 
Murray's scheme of electric lighting and electric tramways. The 
work is estimated to cost about £143,624 for the electric lighting 
scheme, and £53,247 for the tramways. ~ 8 


West Bromwich.—The Local Government Board has 
sanctioned the borrowing of £30,000 for land, buildings, and plant 
for the Corporation electricity works, the repayment to be extended 
over 25 years. a 


Wolverliampton.—On Monday last the Town Council 
resolved that from July Ist the price for energy for lighting pur- 
poses be fixed at 6d. per unit, on a maximum demand for an average 
of 14 hours per day during the six winter months, that is, from 
October lst to March 31st inclusive, and one hour per day during 
the six summer months—<April lst to September 30th inclusive 
and 3d. per unit for all energy cousumed in excess thereof. 
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Worthing.— The Town Council has resolved to instal 
40 arc lamps for street lighting, under Messrs. Burstall & Monk- 
house’s supervision. 


ELECTRIC TRACTION NOTES. 


Bootle.—At the last Council meeting it was stated that 
the case of the Bootle Corporation respecting the disagreement with 
the Liverpool Corporation over the electric tramway rental had been 
placed before the referee appointed by the Board of Trade, aud the 
decision was expected any moment. 


Carnarvon.— The Town Council has received a number 
of letters from promoters of electric lighting and light railway 
schemes for the district. A committee will interview all likely 
promoters. 


Govan.—The Tramways Committee of the Glasgow 
Corporation has approved of the arrangement for the conversion of 
the Govan and Ibrox tramway lines to electrical working. 


Kirkealdy.—The Town Council last week had before 
them a report from Prof. Kennedy on the electric lighting and trum- 
way scheme. It was remitted to a committee to report upon the 
relative cost of the alternative routes. 


Light Railways.—The Board of Trade have confirmed 
light railway orders as follows:—Bexhill and St. Leonards; 


Cheltenham and District; Cheltenham and District Light Railway 
(Extension) Order. 


Liverpool.— We read in the Liverpool Mercury that the 


| ‘lines and overhead equipment on the Old Swan route, in Berry 


Street, Great George Street, Dale Street, William Brown Street, 
and at Pierhead will be ready for inspection by the Board of Trade 
officials in the course of a week or so, and it is not at all unlikely 
that the electric cars will be running on the West Derby section at 
the beginning of next month. It is interesting to note that up to 
the present the mileage of lines laid for electric traction exceeds 
that of the lines previously utilised for horse cars. Therefore all 
work in the future will practically be extension. Most important 
is it to find that when the system is completed there will be 
duplicate lines from the centre to every quarter of the city, thus 
greatly minimising the chance of anything like a serious delay in 
case of a slight mishap on any section. 


Middleton.—The Corporation and the British Electric 
Traction Company have come to an arrangement under which the 
former will supply electrical energy for working the tramways of 
the latter.. The Local Government Board has sanctioned the Cor- 
poration’s proposed loan. 


Newport (Mon.).—The Town Council have appointed 
Mr. R. A. Forsyth as inspector to superintend the manufacture of 
the tram rails for the new Corporation tramline at the maker’s 
works. 


_ Portsmouth.—The Tramways Committee ave approved 
an amended clause which has been issued by the Board of Trade for 
insertion in the provisional order as to providing workmen’s cars. 
In a report to the Town Council the Committee state: — Having 
regard to the fact that an order has been granted by the Board of 
Trade authorising the construction of about 44 miles of extension, 
your Committee recommend the installation at once of a plant 
sufficient to operate 80 cars, and to provide buildings and chimney 
of sufficient capacity for further extension in the future. This, 
together with the rise in prices, necessitates a very considerable 
increase in the estimate over that originally submitted for a build- 
ing and plant suitable for a capacity of 60 cars.” The estimated cost 
of the power station plant was £29,373; building and chimney, 
£9,148 ; land, £900—total, £39,421. Attention was drawn to the 
fact that in the cost of the equipment there has been an all-round 
rise in prices of from 15 to 20 per cent. since the last estimate, and 
that included in the present estimate are the cost of fitting super- 
heaters to the boilers and the cost of a cast-iron water storage tank, 
in all about £800, neither of which was provided for originally. 
Adding this brought the total to £29,000, which agreed very nearly 
with the present estimate. The building aud chimney will accom- 
modate plant to run 120 cars, thus doubling the capacity of the 
former scheme. The Committee recommend that the above works 
be approved, and that they be authorised to invite tenders for 
carrying them out. 

At the Council meeting on Tuesday various features of the report 
were criticised. Mr. H. Kimber, chairman of the Tramways Com- 
mittee, in reply, said they had provided for one of the finest and 
most up-to-date stations in the country, aud would have ample 
power to carry on in case of breakdown. The report was adopted 
by a large majority. 


Rhyl.—The Rhyl and Prestatyn Light Railway Com- 


pany is making every effort to have the electric tramways completed 
and in working order by April 1st, 1901. 


Wolverhampton.—The Town Council has resolved to 
appoint an assistant engineer for 12 months in connection with the 
tramway scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


Grantham Telephones.—The Council will ask for a 
telephone licence from the Postmaster-General. Canvassing among 
the public is now proceeding. The Council is advised by Major- 
General Webber. 


Norwich Telephones,—A special meeting of the Town 
Council was held last week to consider a report from the Executive 
Committee on an application to the Postmaster-General by the 
Norwich Mutual Telephone Company, Limited, for a licence 
for the establishment of a telephonic exchange in the 
Norwich exchange area. Various recommendations. regarding 
conditions, &., were made by the committee, and these 
were discussed at length. An amendment was carried by a small 
majority providing that a clause be inserted in the agreement to the 
effect that the whole of the plant and appliances to be used by the 
new company should be new and of the most modern and approved 
description, aud that it should not be competent for the company to 
acquire or utilise the business plant and appliances of any other firm 


or company. 


Portsmouth Telephiones.— The Town Council having 
instructed the Finance Committee to obtain a report from an expert 
as to the cost of establishing a municipal telephone exchange, a sub- 
committee has been authorised to interview Mr. Bennett, and obtain 
his report and estimate. 


The Telegraph Wire Export Trade.—The returns 
just issued relating to the exports from this country of telegraph 
wire and apparatus connected therewith during June last show a big 
decline on several of the preceding months. The value of the June 
shipments only amounted to £47,994 as compared with £395,808 in 
May last, aud £27,817 in June, 1899. The aetivity which has so far 
this year ruled in this branch of industry, is well indicated by the 
returns for the six months ending with June last. The aggregate 
value amounting to no less than 41, 459,710, as against £501,673 in 
the corresponding period of 1899, and 4500, 896 in the first six 
months of 1898. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPALRED, 

CHINESE :— 

Hong Kong-Macao .. .. June 28, 1900 . July 9, 1900 
BOUTH AMERICAN :— 

Cayenne-Pinheiro .. Oct. 11, 1899 

Cayenne -Paramaribo Feb. 16, 1900 . 

Para-Maranham .. ae Ss ii .. March 1, 1900 

Ceara-Maranham... 3 re 5 .. Feb. 20, 
West INDIES :— 

Jamaica-Colon 88 .. June 80, 1899 °° 

Mole Bt. Nicholas-Cape Haitien.. ws „. March 6. 1900 .. 
Latakia-Cyprus ee .. June 20, 1900 ae 
Tarifa-Taugier ic .. Jan. 8, 1900 Os oe 
Gibraltar-Tangier .. June 28, 1900 .. July 5, 1900 

GanDLings :— ` 

CHINESE :— 

Tientsin-Pekin .. June 12, 1900 .. ee 

Pekin-Kalgan >. 2 * June 14, 1900 ae ee 

-Maimatchin .. June 80, 1900 858 

Tientein, via Shanghai .. June 16, 1900 

Tientsin-Niuchwang | .. June 18, 1900 
SOUTH AMERICAN :— 

Barcelona, Venezuela-Cindad Bolivar. .. July 2, 3900 .. July 4, 1900 

n " ” “no so .. July 6, 1900 . July 10, 1000 
Communications with all offices of ae 
beyond Buenaventura .. . January 23, aes 
Ecuador landlines . March 18, 1897 . 
Landlines south of Macahé (Brazil) aA . April 25, 1900 


Communication “ ria pene N interrupted 


on Persian territory aa . Feb. 4, 100 M 


Wireless Telegraphy,—In the House of Commons last 
week, in reply to Sir R. Penrose-Fitzgerald, Mr. Ritchie said the 
wireless telegraphy communication between the East Goodwin light 
vessel and the mainland was established for experimental purposes 
only and has now been discontinued. Iam not aware of the exact 
natnre of the system in use on the Borkum light vessel. The ques- 
tion of using a system of wircless telegraphy for purposes of com- 
munication with lighthouses and light vessels is before an inter- 
departntental committee, who have very difficult questions of patent 
rights to consider. 

In the House of Commons on Tuesday, in answer to Sir R. 
Peurose-Fitzgerald, Mr. Ritchie (Croydon) said, according to the 
Times report, the inter-departmental committee on the question of 
wireless telegraphy for life-saving purposes was appointed to con- 
sider and report (a) with respect to the provision and maintenance 
of communication between outlying lighthouses and light vessels 
and the shore, and whether any, and if so what, extension and im- 
provement can be made therein, special regard being had toa system 
of wireless telegraphy ; (b) how far and subject to what conditions 
the means of communication with such light stations can be made 
available for private messages without affecting the efficiency and 
safety of the lighthouse service; and (c) how far the connections 
between shore lighthouses and post oftiees or coastguard stations 
should be made available for private messages. This committee has 
superseded that which was appointed in consequence of the recom- 
mendation contained in the final report of the Royal Commission on 
electric communication with lighthouses and light vessels, and com- 
prises representatives of the Board of Trade, Admiralty, Treasury 
Post Office, and Trinity House. 
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THE ELECTRIC LIGHTING AND TRAMWAYS 
OF BUENOS AIRES. 


Tux public supply of electricity in Buenos Aires dates from 
about 1888. From that year, until 1898, it was in the 
hands of two companies, one of the strongest gas companies 
being one, and the other a private firm; both seemed to 
suffer from a lack of enterprise, probably for want of capital. 
The private firm of Sr. Rufino Varela is the one which 
formed the nucleus of the system about to be described. It 
owned two small stations, one a direct current system of 
250 Kw. capacity in the basement of the Opera House, and 
the other a mixed alternating and direct current at the rear 
of the Politeama theatre. Almost all the theatres were sup- 
plied with electricity from one of these two stations. In 
1897 the Cia. General de 
Electricidad was formed in 
Paris to acquire and develop 
the concessions and systems 
1 by Fr. Rufino Varela, 


Mhe capital of 6,000,000 
frames was raised in Buenos 
Aires, Paris, and Berlin, the 
headquarters being in Paris; 
in fact, in Buenos Aires it is 
known as a French company. 
A contract was at once drawn 

and signed with the 
nion Electricitäts Gesell- 
schaft, Berlin, for the com- 
plete equipment. of the new 
System, from the coal pile 
to the consumers’ meters, and 
Count Charles. Cicogna was 
appointed engineer and 
in Buenos Aires. The contractors immediately 
sent one of their engineers, Mr. W. S. Hulse, to Buenos 
Aires to get the data necessary for the drawing up of the 
plans in Berlin; after having arranged the necessary details 
he again returned to Buenos Aires to take charge of all the 
construction, with Mr. J. T. Cornish as chief assistant. 

The system finally adopted was the monocylic alternating 
current, generated at 3,400 volts, and distr ibuted from trans- 
former sub-stations on a three- wire network, having 230 volts 

the outers, and 115 at the lamps. 

A suitable piece of land was bought in the Paseo de Julio, 
about half * between the Retiro railway station and the 


THREE-PHASE MOTOR AND EXCITER. 


3 ; Its position, about 250 m. from the river 
made it convenient for obtaining water for condensing, 
and the facilities for discharging coal were also good. 

On this ground a temporary station was at once erected, 
to help out the overloads of the other stations, and also to 
carry out a contract to supply the Buenos Aires and Belgrano 

way Company with power to run their system. 
for the new station were commenced imme- 
diately, and before the roof was on the engine room, one of 
the 500-Kw. sets was running under a temporary wooden 


GENERATING STATION. 


shed ; it continued to run thus for more than three months, 
taking steam from the boilers in the temporary station, 

The site of the generating station is at the northern side 
of the city, and at the periphery of the distributing area ; 
it is within 100 yards of the most fashionable residential 
district, Avenida Alvear, and it speaks well for the construc- 
tion and management that no complaints have ever been 
made as to smoke, exhaust steam, or vibration, notwith- 
standing the large size of the station. 

The new buildings, which cover an area of 2,730 sq. m., 
are of red brick, and comprise engine room and basement, 
boiler room, pump room, offices, stores, repair shops, lava- 
tories and wardrobes for the men, and a suite of dwelling 
rooms for the engineer-in-charge. 

The boiler room is parallel to the engine room, and now 
contains eight Belleville water-tube boilers, built by the firm 
of Delaunay, Belleville & Co., 
of St. Denis, and arranged in 
four batteries of two each, 
four boilers on each side of 
the room. The chimney is 
60 metres high and 2°40 
metres diameter at the top. 
It is lined with firebrick to 
a height of 45 metres, an air 
space of 6 cm. being allowed 
between the lining and the 
wall of the chimney. 

The Belleville type of water- 
tube boiler consists essentially 
of an upper steam cylinder 
and a lower water chamber, 
with a series of straight tubes, 
arranged in zig-zag, connect- 
ing them. The generating 
tubes are in vertical groups, 
technically termed elements, 
and are placed in such a manner as to form a kind of 
flattened spiral of 12 straight tubes; detail views of one of 
these elements appear on a later page. The ends of the 
tubes are connected together by being screwed into cast- 
steel boxes, which form the turns of the spiral. 

The connections are made so that the whole 12 tubes form 
one continuous passage for steam and water from the bottom 
to the top. The water, after having passed through any 


Box AND CABLES. 


STREET FUSE 


tube, has to traverse a short distance horizontally through 
the end boxes to obtain access to the next tube in its ascent, 
The front of the lowest part of each element is connected to 
the steam collector. There are 10 of these elements in each 
boiler. The inclination of the tubes is very small, being only 
25 to the horizontal. 

The series of 10 clements are placed side by side. The 
mixture of steam and water generated@irthe hes fisdis- 
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charged into the top steam collector from the tops of the 
elements. In this collector the steam is separated from the 
water by means of a series of baffle plates, the steam being 


drawn off by means 
of the stop valve 
and the water flow- 
ing back along the 
bottom of the 
collector to the 
return water pipes 
on each side, and 
thence again to the 
elements. 

The feed is ad- 
mitted through a 
small non-return 
valve at the middle 
of the top collector 
through a small 
orifice at a pressure 
of 450 lbs., which 
is considerably 
higher than the 
actual working 
pressure of 225 lbs. 

The automatic 
feed apparatus con- 
sists essentially of 
a chamber con- 
nected at top and 
bottom with the 
elements of the 
boiler, and to which 
the gauge glass is 
attached. This 
chamber contains a 
hollow float which 
is connected by a 
system of levers 
with a valve on the 
feed pipe. 

The space between 
the fire and the 
lowest tube is not 
large, so that unless 
complete combus- 
tion of the gases 
takes place within 
a short distance of 
the fire, it will 
take place above 
the lowest tubes 
and much heat will 
pass off to the 
chimney, which, 
had the combustion 
taken place lower 
down, would have 
been abstracted by 
the water in the 
tubes. With a 
properly regulated 
and thin fire which 
passes the proper 
amount of air, there 
is less liklihood of 
this, but it has been 
found that the 
forcing of steam in 
small jets above 
the fire has a bene- 
ficial effect in 
thoroughly mixing 
the gases and also 
in accelerating the 
rate of combustion. 
It should be ob- 


served that the apparatus is purely for mixing the gases, through condensers; (3. 
and not for forcing the rate of combustion of the coal. The well No. 2; (5) city water supply. 
arrangement consists of a square pipe about 12 inches above 
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the fire bars, with a series of nozzles slightly inclined down- 
wards and discharging steam among the gases above the fire 
with sufficient force to reach all parts of the furnace and 


thoroughly mix the 
combustible gases 
with the oxygen. 

The heating sur- 
face of each boiler 
is 106 sq. m. and 
the output 3,750 
kg. of steam per 
hour. 

A safety device 
is fitted to each 
element in the 
shape of two fusible 
lead plugs, which 
are driven into 
small holes bored 
into the front of 
the tube boxes, one 
near the upper 
part and one near 
the lower part of 
each element. By 
means of a special 
plug driving tool 
these can be re- 
placed while the 
boiler is under pres- 
sure. 

Every boiler is 
fitted with a sepa- 
rate economiser, 
which in form and 
general arrange- 
ment is exactly 
similar to the boiler 
elements; the 
tubes, however, are 
shorter and of 
smaller diameter. 
The economiser 
is placed about 4 
feet above the top 
of the generator, 
and the hot gases 
pass through it on 
the way to the 
chimney. The 
boilers are hand 
fired, and coal is 
brought into the 
room on a small 
Koppel railway, 
there being a track 
on each side of the 
room equipped with 
three turntables. 

In the pump room 
are three Belleville 
pumps, two of 
which are capable 
of feeding all the 
boilers. These take 
their water from 
two small tanks of 
a combined capacity 
of 35 tons. There 
is no lack of feed 
water supply, which 
can be taken from 
either of the follow- 
ing sources :— (1) 
Hot well; (2) river 
water, before or 
after circulating 


artesian well No. 1; (4) artesian 


The boilers feed into a main steam_ring of mild steel 


] 
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pipes, with steel flanges and copper bends; to allow for 
expansion there are two double S copper expansion bends. 
The smaller steam pipes are of Mannesmann patent weldless 
The feed pumps have an independent steam ring, and 
From the 


steel. 
the feed is also arranged on the ring system. 
main steam ring 
two separate pipes 
lead into the en- 
gine room. 

The engine room 
is of generous pro- 
portions, being 
36 m. long by 22 m. 
wide, and 13 m. to 
the top of the 
electric overhead 
traveller. The total 
height to the steel 
trussed roof at the 
apex is 185 m. 
The walls are 
glazed to a height 
of 24 m. with white 
tiles, and the floor 
is covered with 
mosaic tiles. Here 
there are four 
500-KW. 3,400- 
volt monocyclic 
alternators, each 
mounted on the 
shaft between the 
crank discs of a 
horizontal compound engine, two 30-KW. steam exciters, 
and a 30-KW. motor-driven exciter. 

The main engines are by the E. P. Allis Company, of 
Milwaukee, with cylinders 20 inches and 40 inches by 36 
inches stroke, and run at a speed of 125 r.p.m. They are 
fitted with the usual Allis-Corliss valve gear, driven by double 
wrist plates on each cylinder, which are actuated by two 
eccentrics, one steam and one exhaust. The cut-off is regulated 
by a Reynolds automatic governor controlling the H.P. 


CONDENSERS AND PUMPs. 


354 tons. The governor is provided with a knocking-off 
gear, so that in case the belt should break the steam is 
immediately shut off, thus preventing the running away of 
the engine. 

Each engine is provided with an independent Wheeler 
surface condenser 
of the Admiralty 
type, of 1,000-H.P. 
capacity, so as to 


be able to cope 
with an overload. 
These condensers 


are placed in the 
basement of the 
engine room, where 
they are easily 
overlooked by the 
driver without 
leaving his engine, 
as there is an open 
hatchway in the 
floor which gives a 
full view of them. 

Between the low 
pressure cylinder 
and the condenser 
there is an auto- 
matic exhaust valve 
which allows the 
engine to exhaust 
to the atmosphere 
in case the vacuum 
fails. The air 
pump sends the condensed water to the hot well, which 
also receives the condensed steam from the traps; the hot 
well pump forces the water into the feed tanks, passing on its 
way through two Germania oil filters. These separate from 
it the large quantity of oil which is used in the cylinders of 
the engines. 

‘The exciter engines are made by Gritzner, of Durlach: 
they are of the vertical compound type, with piston valves 
to both cylinders, the cut-off being controlled by a shaft 


CENERAL VIEW OF 


ENGINE Room. 


A fourth set has since been erected in the foreground 


cylinder only when running on a lighting load. but when 
the alternators are used to drive the new motor-generator 
set for the tramway, the governor can be arranged to 
control the L.P. side also. The piston speed is 750 feet per 
minute. The fly-wheel, which is very massive for its 
diameter of 12 feet, weighs 174 tons, and the whole crank 
shaft, with fly-wheel, field magnets, and crank disc, weighs 


governor, Which varies the travel of the high pressure valve. 
The cylinders are lubricated by a small force pump driven by 
the shaft: the main bearings of the crankshaft are lubri- 
cated by oil rings, all other wearing surfaces being fed from 
two small tanks. The cylinders are 225 and 340 mm. 
diameter by 240 mm. stroke, the speed being 325 r. p.m. 
These engines take their steam from any, of the -engine 
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reducing valves, and can exhaust to any of the condensers or 
to the atmosphere. l 

The dirty oil is drained through piping from all parts of 
the engines to a tank in the basement, whence it is forced by 
a hand pump to a filter, a motor-driven pump lifting the oil 
to the tanks in the engine room. 

The steam sys- 
tem in the engine 
room is somewhat 
new in central 
station practice, 
and as far as is 
known is not used 
in any English or 
American station. 
The steam pipes 
leave opposite ends 
of the boiler room, 
taking steam at 
210—225 lbs. into 
the engine room, 
where they are 
inter-connected ; 
from this point 
branch off four 
regulating reducing 
valves (regulateur- 
détendeur). At 
ench end of the 
group of reducing 
valves there is a 
very large separator 
with baffle plates, 
through which 
passes all steam entering the engine room. Each of these 
reducing valves is connected to one engine; the steam 
passes through two other separators before entering the 
high pressure cylinder, a branch being taken off to the 
auxiliary starting valve of the low pressure cylinder and 
one to the condenser steam pump. 

Each engine is dependent on a low pressure system of its 
own which is controlled by the reducing valve; this has a 


vr 


30OULEVARD CALLAO. 


range of from 40 to 130 lbs., and this pressure is adjusted 
by hand according to the load on each engine. For a trac- 
tion load, the steam pressure cannot be adjusted so closely 
as for a lighting load, otherwise the engine would not be 
able to respond quickly enough to the sudden variations 
which are incident to the service. The reducing valves were 


AVENIDA ALVEAR. 


furnished by the Belleville Company. With the exception 
of these valves and the main steam pipe entering from the 
boiler house, all piping is carried in the basement, which is 
about 9 feet high; this allows an unobstructed view of the 
engine room, and gives easy access to all joints. The main 
piping is carried on rollers, so that it can move freely 
under expansion. 
The whole of the 
piping in the station 
is covered with mag- 
nesia, and was fur- 
nished by Seiffert, 
of Berlin. 

The separators 
are all drained to 
the hot well by 
Kuntz patent ex- 
pansion traps. 

A large tunnel 
was driven from 
the station to the 
river, 250 m. dis- 
tant, in order to 
bring in the circu- 
lating water for the 
condensers, The 
receiving chamber 
is 2 m. below tlie 
lowest water level 
in the river, so that 
an ample supply 
of water is always 
obtainable. Large 
pipes are also carried 
out a considerable distance into the river from the mouth of 
the tunnel, so as to obtain as clean water as possible. From 
the receiving chamber the water passes through strainers into 
another and larger chamber, from whence the condenser 
pumps draw their supply. The discharged circulating water 
is conducted through an outlet tunnel back to the river. 

The electrical generating system is a polyphase alternating 
current, generated at high tension and transmitted to 50 sub- 
stations scattered all over the city: in these are placed 
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MAIN SWITCHBOARD. 


stationary transformers for distribution to the consumers on 
a three-wire system, with 230 volts between the outers, 

The monocyclic system was adopted owing to its advantages 
where the distribution of energy for lighting is the principal 
consideration, and“ where the demand for motive power is 
small or remains to be developed. 
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In this system there is a main circuit for lighting, which 
works in combination with a supplementary circuit, whose 
electromotive force is in quadrature with the former, and is 
approximately one-fourth its value, for power purposes. The 


lighting system is then a purely single-phase one, and the 


work of its supply can be carried out in the usual simple 


. SPIRAL ELEMENT OF BELLEVILLE BOILER. 


way. The supplementary or “teaser” circuit, as it is 
called, combines with the principal circuit in a special trans- 
formation in the sub-stations in such a way as to operate 
three-phase motors with all their well-known advantages. 
In this special transformation the lighting transformers are 
connected to power transformers, so that the maximum out- 
put is obtained from the apparatus already installed. 


(To be continued.) 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.—July 24th. The Council wants tenders 
for steam dynamo, motors, switchboard, pipe work, battery, pumps, 
arc lamps and posts, cranc and wiring. See Official Notices“ 
to-day. 


Beckenham.—July 16th. The District Council wants 


tenders for a free wiring contract. See Official Notices” June 
29th. 


Belgiaum.—July 14th. The municipal authorities of 
Jumet are inviting tenders until July 14th for the concession for the 
public and private electric lighting of the town. Tenders to be 
sent to Le Secretariat Communal, L'Hotel Communal, Jumet, 
Belgium, whence particulars may be obtained. 


Blackpool.—July 23rd. The Corporation wants tenders 
for trolley poles, cables and trolley wire, boosters and switchboards, 
and storage battery. See Official Notices June 22nd. 


Brussels.—September 19th. The Council of St. Jilles, 
les Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
and plan for three francs at the office, No. 14, Parvis St. Jillies, 
St. Jilles. 


Cardiff.—July 24th. The Corporation wants tenders 
for 10 30-xw. transformers. See Official Notes ” to-day. 


Darlington.—July 28th. The Corporation wants tenders 
for arc lamp-posts and brackets. See “ Official Notices” to-day. 


Durban.—July 20th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including poles, overhead trolley wire, distribution boxes; (ö) 22 
double-deck motor cars; (c) steam and electric generating plant, 
including three 250-Kw. generators, boilers, condensers, cooling 
towers, switchboard, &. See Official Notices” May 18 and June 
15th. 


Germany.— July 25th. Tenders are being invited 
until July 15th by the Baden State Railway authorities at Carlsruhe 
for the supply of two large multiphase alternators required for a 
central station they are establishing at Mannheim. Tenders are to 
be sent to Die General Direction der Gross] Badische Staatseisen- 
badnen Carlsruhe, where particulars may be obtained for 3s. 


Germany,—ZJuly 28th. Tenders are being invited until 
the 28th inst. by the State river authorities at Emden for the supply 
and crection of three 14-ton electric wall cranes, and a 40-ton 
electric swing crane. Tenders to be sent to Die Königliche 
Wasserbaniusfertion, Emden, Germany, whence particulars may be 
obtained for 2s. 

Grays Thurrock.—August 9th. The Council is inviting 
tenders for Lancashire boilers, 100-Kw. steam dynamos, economisers, 
switchboards, battery, crane, mains, and other plant, &c. See Official 
Notices ” June 29th. i 

Halifax.—July 31st. The Corporation wants tenders 
for a steam engine and alternator, alternators, static transformers, 


induction motors, rotary converters, and threc-phase extra high 
tension switchboard. See Official Notices to-day. 


Hull.—July 23rd. The Corporation wants tenders for 
the electric lighting installations and fittings for the Springhead 
pumping station. See Official Notices to-day. 


Hull.—July 26th. The Electric Lighting Committee 
wants tenders for five high tension continuous current rotatory trans- 


formers with switch gear and accessories. See Official Notices 
to-day. ö 


Islington.— July 25th. The Vestry wants tenders for 
relaying York and other stone over electric conduits and mains. 
See Official Notices July 6th. 


Italy.—July 14th. The municipal authorities of Madda- 
lena (Sardegna) are inviting projects and tenders until July 14th for 
the electric lighting of the public streets of the town. Particulars 
may be obtained from, and schemes and tenders are to be sent to, II 
Municipio di Maddalena (Sardegna). 

Madrid.—August 18th. Tenders are invited by the. 
Spanish Government, not later than August 18th, for the concession 
of a system of electric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. l 


Manchester.—July 21st. The Tramways Committee 
wants tenders for the electrical equipment of 150 cars. Sce “Official 
Notices ” to-day. 


Newport.—The Newport (Mon.) Borough Council are 
prepared to receive tenders for Bessemer steel girder rails, Bessemer 
steel fishplates, wrought-iron tie bars, fish-bolts, nuts, and washers, 
for the new electric railway on Corporation Road. 


Rochdale.—July 14th. Tenders are invited for wiring 
the municipal technical school for electric lighting. See “Official 
Notices July 6th. 


Roumania.— July 17th. Tenders are being invited 
until the 17th inst. by the Roumanian Post and Telegraph authorities 
in Bucharest for the supply of 40 tons of galvanised steel wire, 
2 mm. diameter. 


Salford. — July 16th. The Corporation wants tenders 
for overhead equipment for the electric tramways, exclusive of the 
supply of poles, but inclusive of their erection. See Official 
Notices June 22nd. 


Salford. August 13th. The Corporation wants tenders 
for lighting cables, tramway feeders, and street lighting. See 
„Official Notices“ to-day. f 


Sheffield.— July 21st. The Corporation wants tenders 
for 121 months supply of transformers. See “Official Notices” 
to-day. 


South Shields—July 14th. The Guardians want 
tenders for an electric light installation at the Union Workhouse, 
Harton, South Shields. See Official Notices” June 22nd. 


Southend-on-Sea.— July 25th. The Corporation is 
inviting tenders for (a) boilers and auxiliaries; (b) steam 

nerators, ahd switchboards and crane ; (c) feeders and distributors; 
d) line equipment; (e) trucks and car equipments. Specifications, 
&., from Mr. Alfred Fidler, A. M. I. C. E., borough engineer. 
Deposit three guineas. 


Spain.—July 21st. The municipal authorities of 
Algemesi (Province of Valencia) are inviting tenders until July 21st 
for the concession for the electric lighting of the town during a 
period of 10 years. Particulars are to be obtained from, and tenders 
to be sent to, El Secretario del Ayuntanicente de Algemesi 
(Valencia). 


Stockport.—August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with clectrical equip- 
ments. See Official Notices to-day. | 


Sunderland, — July 27th. The Corporation wants 
tenders for a coal conveying plant for the electrical supply station. 
See Official Notices ” to-day. 

Warsaw.—August 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty's Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial Department 
of the Foreign Office between 11 a.m. and 5 p.m. 


Wimbledon.—July 18th. The District Council wants 


tenders for supplying and fixing telephones at the Isolation 
Hospital. See our “ Official Notices” July 6th. 


l CLOSED. 
France.—The French Ministry of Posts and Telegraphs 


has just given out contracts for the supply of a quantity of electric 
cable as follows: La Société des Telephones, Paris, 240 kilometres, 
and Messrs. Aborlard & Co., of Paris, 148 kilometres. 


London.—The Middlesex County Council have accepted 
the tender of Messrs. Rosser & Russell, amounting to £81 5s., for 
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the supply of radiators and an electric fan for the record room at 


the Guildhall, Westminster. 
The Lambeth Vestry have received the following tenders for the 
extension of the electric lighting system at the baths in Kenning- 


ton Road: 
Geipel & Lange wu oF 925 a ag . £90910 0 
Woods & Co. . ee ee ev 67 0 0 
Walter Mossop & Co. (accepted) 48 15 6 


Newington.— The Vestry has Rectal the tender of the 
British Insulated Wire Company for insulated electric mains at 
£9,026. 


London.—The London County Council on Tuesday 
considered the following tenders for the supply of engine, dynamo, 
and wiring in connection with the electric lighting of the Farmfield 
Reformatory :— 


Ow ENG 
Bilbie, Hobson & Co. . Axroyd engine) (socepted) . . 4257 0 0 
Priestman Brothers .. B12 5 0 
Crossley Brothers oe e . BU 0 0 
Wining: &c. 
Wood casing. Steel tubing. 
Tampin & Macovskie (accepted) . £809 14 6 £860 0 0 
Strode & Co. . 349 0 0 873 0 0 
Concentric and General Contract Company „ 860 0 0 440 0 0 
F. A. Glover & Co .. 407 0 0 450 0 0 
Wood es ee . 484 0 0 630 0 0 
E. P. Rickson .. i : .. 678 0 0 700 0 0 
Dynamo. 
Parker & Co., 700 revolutions per minute £165 unfixed. 


Electrical Construction Company, 620 rev volutions per 
minute (acce oopa 

India-rabber, Gutta- -perche, and Telegraph Works Com: 
pany, 600 revolutions per minute 

Siemens Brothers, 720 revolutions per minute 


BATTERY. 


189 fixed. 
1335 antixed. 
136 fixed. 

182 


O amp. short. 
Chloride Company ‘ £1838 
Electrical Power Biorage Company (accepted) 158 


British Insulated Wire Company (accepted), cable at £174 per mile. 


Portsmouth.—The Electric Lighting Committee have 
received tenders for six transformers, and, on their recommendation, 
the tender of the British Electrical Manufacturing Company, being 
the lowest, has been accepted by the Council. Tenders :— 


British Electrical ee eee as „ £5238 
Messrs. Siemens Bros ss sa 9 5 7114 
Messrs. Ferranti .. % so 681 


Wakefield, — The Electric Lighting Committee have 
accepted the tender of Messrs. John Fowler & Co. for two trans- 
formers, and that of Messrs. E. Green & Son for two feed pumps. 


Wolverhampton.—At the Council meeting on Monday 
the tender of Messrs. Green & Son, Manchester, amounting to £561, 
for the supply and fixiug of economisers was accepted, as was also 
the coutract of the St. Helens Cable Company, Limited, for the 
supply of electric lighting cables. 


4 


FORTHCOMING EVENT. 


Saturday, J aly 14th. e of Junior Engineers. Excursion 
to Tring Park to inspect Lord Rothschild’s electric 
HERENGA and A power e, 


NOTES. 


Obituary.—We regret to report the death of Senor Don 
Francisco de Paula Vasquez, who died at Madrid on the 
24th of last month after a comparatively short illness. Mr. 
Vasquez, who was only 61 years of age, had been a high 
official in the Cuerpo de Telegrafos, and was honorary local 
secretary in Madrid to the Institution of Electrical Engineers, 
‘as well as agent for the Spanish National Telegraph Com- 
pany, and the South American Cable Company. Many of 
our readers will have pleasant recollections of meeting Senor 
Vasquez at the Telegraph Conference at Paris, where his 
kindly humour and sympathetic manner gained for him 
many English friends, who we are sure will join us in ex- 
pressing our condolences with his family and with his many 
friends in Spain. 


Presentation.—Mr. F. S. Ransome, the assistant works 
manager at the Falcon Works of the Brush Electrical 
Engineering Company, Limited, was on Monday last pre- 
sented with a carriage clock and a recording barometer, on 
the occasion of his marriage, which took place at Bedford 
on Wednesday. 


1 


The Fourth of July.—It is a question whether London 
has been taken by the invasion of American engineers or 
whether American engineers were taken by London, but 
anyhow it occurred to Messrs. Philip Dawson, James Dredge, 
Robert Blackwell and A. F. Yarrow, who had been on several 
occasions recipients of American hospitality, that the 4th 
of July afforded an opportunity of showing to some small 
extent their appreciation of the many kindnesses they had 
received on the other side of the Atlantic. They therefore 
arranged for this great anniversary the following programme 
for a few American friends: 

Programme for July 4th, 1900.—Meet at Waterloo to go 
to Surbiton; take Mr. Yarrow’s steam launch, the Cintra, 
and proceed up the Thames to Staines; lunch on board: 
reception by Mrs. Dawson at The Gables, Staines; tram 
from Staines for Waterloo: dinner at the Hotel Russell to 
meet a few English friends. 

The list of those invited included the follow gentle- 
men: — H. F. Parshall, Esy., G. R. Dunel, Esy., Col. 
Hunsiker, Col. Haines, — Swasey, Esq., G. W. Dickie, Esq., 
R. W. Hunt, Esq., Ch. H. Morgan, Esg., H. B. de Parsons, 
Esq., Jesse M. Smith, Esq., C. Fisher, Esq., O. Smith, Esq., 
John E. Sweet, Esq., H. H. Suplee, Esq., Major W. H. 
Wiley, J. A. Burden, Esq., John Thompson, Esq., Sir 
Benjamin Baker, Sir W. H. Preece, J. E. Kincaid, Major P. 
Cardew, C. A. Knight, Esy., W. J. Clark, Esq., und W. J. P. 
Moore, Esq. 

After this invitation had been sent out, Mr. Munville 
kindly came in and placed an electric launch at the disposal 
of the party at Staines, which took them up to Magna 
Charta Island, which is his summer residence. The 
American guests were delighted at the reception given 
them, especially at being received by Mrs. Dawson at Staines, 
where coffee was served, and then by Mrs. Manville at Magna 
Charta Island, where tea was partaken of. 

The Anglo-American Engineers’ dinner at the Hotel 
Russell fittingly brought to an end the day’s entertainment, 


and if the cordial and fraternal references made by repre- 


sentative American engineers voiced the real feeling of the 
new country for the old, we ned be in no fear of strained 
relations between ourselves and our trans-Atlantic cousins. 


We think the plastic bond is made never to be severed, and as 


the American Ambassador gracefully remarked at the dinner 
of the American Society in London on Independence Day : 
—“ ‘ The Day We Celebrate was no longer a national, but 
had become an international, holiday: and in future, instead 
of being an American festiv al, it would be an Anglo- 
American one. The time had come when the two great 
nations upon whom Providence seemed to have cast so vast 
a share of responsibility for the future were to be friends, 
not only for their own sakes, but for the sake of all 
mankind.” 


Electricity and Potato Cultivation.—In the House 
of Commons last week, Mr. Austin (Limerick, West) asked 
the Vice-President of the Board of Agriculture and Technical 
Instruction for Ireland if his attention had been directed to 
a series of experiments made by Mr. O Sullivan, of Athea, 
in the county of Limerick, with a view of improving potato 
growing ; whether he was aware that under this new system 
an increase of 80 per cent. in the crop was shown; and 
would the department cause inquiries to be made into the 
matter. Mr. Plunkett (Dublin County, 8.) in reply, said 
that his attention had been called to the experiments referred 
to in the question. Mr. O'Sullivan attributed the extra- 
ordinary increase in his potato crop to the action of elec- 
tricity introduced through lightning conductors and distri- 
buted through the crop by means of wires. As both the 
parish priest of Athea and the county surveyor of Limerick 
are satisfied both as to the effect and the cause of this remark- 
able phenomenon, he would have i pines made on behalf of 
the department. 


Personal.—The Halifax Town Council has agreed that 
the salary of Mr. H. F. Street, the electrical engineer, be 
advanced on October 1st from £300 to £400 per annum. 

Mr. G. L. Andrews, B.Sc., assistant engineer to the Hull 
Corporation Tramways, has been appointed chief engineering 
assistant to the Sunderland Corporation Tramways. 
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Boiler ‘Explosions “Inquiry. —The 1, 228th report on 


preliminary inquiries is of interest as having reference to an 
explosion of a water-tube boiler at Tunbridge: Wells elec- 
tricity works. The boiler was one about 21 feet long, and 
had 72 tubes of 4 inches diameter. These were. lap- welded 
in the usual system of water-tube boilers, whereby makers of 


such boilers have so seriously jeopardised the whole character 


of the water-tube boiler. The explosion was due.to one of 
these welded pipes giving way. Two splits of 24 inches x 
14 inches opened up near the front header of one of the tubes 
in the fourth row from the bottom. We need hardly point 
out how entirely insufficient is a test pressure of 300 lbs. per 
square inch to prove sound or. unsound welds. An 8-foot 
diameter Lancashire boiler, about §-inch thick, is tested to 
240 lbs. or more. This corresponds with a pressure on a 
4-inch tube, say, 4-inch thick, of 2,300 lbs., and even this 
would not start a bad weld in many cases. The immediate 
cause Was an accumulation. of scale inside the tube. The 
most satisfactory point that came out in evidence was tlrat 
the Hopkinson isolating valve acted at once and shut off 
the steam from the steam main, that would otherwise 
have escaped through the damaged boiler from the other 
boilers connected to the same main. We think that 
makers of water-tube boilers would be well advised to 
adopt solid drawn tubes in place of lap welding. 
It appears from the evidence that the mud-drum of the 
exploded boiler was made of cold blast iron and steel scrap 
—a sort of toughened cast-iron, we presume, which should 
not. be: admitted in a steam boiler. We regret to find that 
there is an attempt among boiler makers to introduce even 
malleable cast-iron into steam boilers in the shape of the 
mounting blocks for Lancashire boilers. This is a practice 
that should be heartily condemned. We have had some 
personal experience with malleable cast-iron pipes, and 
found them anything but good. They had bad blow holes 
at the. chaplets for one thing, and were very uneven in 
texture and very difficult to face up and drill. 


Fiat Justitia. Journals, like individuals, sometimes get 
credit for things they have never said or done. For our 
own part we feel very conscientious on this point as we are 
believers in the old maxim, Honour to whom honour is 
due.“ We prefer to bear just that measure of honour which 


is really due to us and no more. Now the ELECTRICAL. 


Review, of London, and the Electrical Review, of New 
York, are not one and the same. Far be it from us to 
attempt a comparison, but because our contemporary bears 
our title it does not follow that we ought to be showered 
with the fruits of its victories. Our contemporary is quoted 
in the American daily press far more than is any English 
technical journal in the English newspaper press, and some- 
times its striking articles are in the course of events copied 
into English papers without the necessary indication that 
the comments are those of the New York paper. It is easy 
thus to see that we are saddled with undeserved kudos, and our 
contemporary is robbed of its merited laurels. - We are sorry 
that this is so, for sometimes the views set forth are not by 
any means on all fours with our own. As an instance let 
us quote the recent great effort made at Park Place editorial 
sanctum to prove “ that the chances of death by lightning 
ure so remote as to be utterly negligible,” and to prove the 
lightning rod to be useless. The article was very strong and 
sweeping in its terms, and it aroused much attention among 
those who had hitherto placed a certain confidence in the 
efficiency of the means so long employed for protecting 
buildings. But the views were not ours, and we have 
no desire to bear the responsibility for them. Perhaps 
Tavention and other English papers which have so freely 
quoted the matter will take a note of this ? 


The Views of a Colonial.—Mr. J. R. Bainton has 
just entertained a meeting of the Electrical Association of 
New South Wales with a paper on “ The Electrical Industry 
in America and Great Britain,” in which he gave his 
impressions of a number of the principal electric lighting, 
railway and power plants which: he had inspected on a 
tour round the world. He concluded by expressing himself 
very. much disappointed with the electrical industry in 
England as compared with America. . 


it woul 


Combined Lighting and Traction Stations.— 4 propos 
of the remarks on this subject in our last issue, one of our 
most distinguished engineers, who has had wide experience 
in both lines, recently expressed himself to us as strongly 
opposed to the system of joint management. In his opinion 
the proposal usually originates on the lighting side, from a 
desire to make an undertaking, which is not particularly 
remunerative, more so, by harnessing what should in the 


normal case be a profitable undertaking, if the management 


has been the very best from the beginning, to one which 
requires bolstering up. Lighting engineers, by their educa- 
tion, are not naturally qualified to be in sympathy with the 
rough and ready requirements as to electric supply of a 


traction system. A first-class traffic manager will fight to 
the last to carry every passenger in the street, regardless of 


what happens in the station, and a lighting engineer 
generally thinks. first of his machinery. An intimate 
acquaintance with the working of some installations 
where there is a joint management leads to the conclusion 
that, under this condition, either one or the other, 
or both departments, will suffer. In the favourable case 
nothing can be combined with advantage except the supply 
of current, and this on the basis that the plant is designed 
initially with a view to supplying current for traction, in 
which case it will, of course, respond to the most extra- 
ordinary demands which may arise for lighting. 

From actual experience he is not satisfied that, in the 
majority of cases, even a joint supply is particularly advan- 
tageous from a commercial point of view. It is true the 
lighting generally shows up to advantage under this condi- 
tion, but in every case with which he is familiar this is on 
account of charging off a greater proportion of capital to the 
traction undertaking. Generally the combination is brought 
about to increase the sphere of action, likewise the salary, of 
some. aspiring official. In New York the Metropolitan 
Traction Company is taking on a considerable portion of the 
lighting from the new 70,000-H.P. station ; this is because 
the traction engineers have been smarter in anticipating the 

t demand than the lighting engineers. It frequently 
happens that the traction engineer has an advantage in this 
direction, since on account of the traction undertakings 
being generally successful the capitalist gives the traction 
engineer almost unlimited -latitude in the design of the 
plant, and it is easier to predetermine what the maximum 
demand will be in a traction than in a lighting station. 

To summarise, he is of the opinion that lighting and traction 
installations should be separate and distinct, but that 
traction installations in the case of municipal undertakings 
should be so designed as to be capable of augmenting and 
working with lighting installations in the case of emergency 
or lack of foresight on the part of the lighting engineer to 
provide the necessary amount of power. 

Perhaps, however, in spite of his strong views on the general 

uestion, the authority from whom we quote would admit 
that in the case of small towns, where neither the lighting 
nor the traction undertaking is of sufficient magnitude 


to fully occupy two. engineers, and where both are 


owned by a municipality which is less concerned with 
actual e than with the welfare of the community, 
be advantageous to combine the two. 


The Röntgen Society.—In his presidential address to 


the Röntgen Society, Mr. Wilson Noble pointed out that 


the greatest recent advance in Röntgen ray work was the 
practical realisation of stereoscopic radioscopy, the allusion, 
no doubt, being to Mr. Mackenzie Davidson's highly 
successful instrument, exhibited at the last conversazione of 
the Royal Society and already noticed in our columns. Mr. 
Noble said there were many things difficult to sec, or, at any 


events, to distinguish ‘with certainty when seen as a flat 


surface, but which came out with wonderful clearness when 
seen on a flat surface. One had only to look at an ordinary 
stereoscopic slide, first without and then with the stereoscope, 
to appreciate this. The same holds with the Röntgen ray 


- stereoscope ; more particularly was this the case with objects 


showing but little contrast and ill defined, such, for instance, 
us the early patches of tuberculosis in the lung. He could 
not but think that diagnosis of this disease would be enor- 
mously facilitated when visual stereoscopic radiography 
became general. Mr. Noble said that one noticeable feature 


68 | THE ELECTRICAL REVIEW. 


of the present practice was the adoption of the influence 
machine by many workers. It should not, however, be for- 
gotten that though the influence machine is excellent for 
screen work, it involves too long exposures to hope, in its 
present inefficient state, to compete with the induction coil 
in photography. Mr. Noble said that the Röntgen rays had 
done admirable service on the battlefield and in the hospitals 
in South Africa, notwithstanding the great practical difficulties 
that had to be overcome in keeping tubes efficient, in con- 
veying and charging accumulators, &c. Minor advances had 
been made during the past year in the way of shortening 
exposures and improving definition. 


Fire.—A fire which occurred at the British Insulated 
Wire Works at Prescot late on Tuesday night was of a com- 
paratively trivial nature. A drum of cable in the drying 
oven caught fire, and was quickly extinguished by the com- 
pany’s own fire brigade. The damage done to buildings 
was almost negligible, but a good many drums of cable in 
course of manufacture were spoiled by smoke and water. 
The whole factory was working as usual the next morning, 
and no inconvenience will be caused to customers, except 
those for whom the damaged cables were being built, and in 
this case it will only mean a few days’ delay. 


The Western Smoke Consumer and Fuel Econo- 
miser.—This “patent” is being offered to the public for 
£30,000. Less than 12 lines of the prospectus are given to 
the description of the invention, which is one for admitting 
heated air to prevent smoke in furnaces. We see no reason 
why, if properly arranged, the appliance should not be 
successful, because we did the same thing 30 years ago, and 
our device is covered by the description of this one. What 
we do doubt is the value of any patent for smoke 

prevention, The principles have long been known, and 
only practice has been lacking, and in the prospectus 
before us we see nothing that will render this special 
“patent” any better than scores of other smoke preventers. 
The heating of the air is correct but not new, and we should 
expect to be able to infringe on this patent simply by adopt- 
ing some old and lapsed patent. Why is so meagre a 
description given and no illustration? The apparatus is 
claimed to be successful at Windsor Castle, but success does 
not necessarily spell validity of patent. 


Appointments Vacant.—A_ borough electrical engi- 
neer is wanted for Darlington. See “ Official Notices 
to-day. 

A chief lecturer in electrical engineering is wanted for 
the Salford Royal Technical Institute, at £250 per annum. 
A clerk of works is wanted for the electric light station at 
Leyton. The Bolton Corporation want an electrical engi- 
neer for their electricity undertaking, at u salary of £500 
per annum, rising by increments of £50 to £700. See 
“ Official Notices to-day. 

A destructor superintendent, chief clerk, and three 
engineers are wanted for the Fulham electricity undertaking. 
See “ Official Notices this week. 


The Electrical Volunteers.—From various reports 
which have come to hand it seems that the Electrical 
Engineer Volunteers are doing good service in South Africa. 
A list of additional casualties at Roodeval, June 7th, says 
that Sapper Charlton (electrical engineer) has escaped near 
Reitz, and is at Kroonstad. Sergeant Hugh and about 30 
sappers are reported to have been taken prisoners. 

Lightning Mishaps.—A Bremen sailing vessel was 
‘lying in the Thames Haven unloading a cargo of 5,000 
barrels of naphtha last week when a heavy thunderstorm 
came on. It appears that some of the crew who were in the 
main hold preparing barrels of naphtha for transinission to the 
shore, were struck by lightning. Three of the men were 
killed and two burned and injured. The lightning ignited 
the fumes of naphtha in the hold and an explosion followed. 
A fire resulted in the lower deck, and the vessel had to be 
towed out of reach of the wharf. 

The new chimney shaft erecting at the Leyton electricity 
works was struck by lightning on 6th inst., and a certain 
amount of damage done to the structure. 
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Marriage. — Mr. W. C. P. Tapper, the chief electrical 
engineer to the Whitechapel Board of Works, was married 
at Brighton on Saturday last to Miss Emily Maud Stafford, 
second daughter of the Mayor of Brighton. The ceremony 
was performed at the Norfolk Road Wesleyan Church. The 
list of invited guests and the numerous presents appears in 
the Susser Daily News for Monday last. The Brighton 
Corporation and Corporation officials presented a silver tea 
and coffee service. Mr. and Mrs. Tapper have our hearty 


good wishes. 
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NEW COMPANIES REGISTERED. 


~ 


Electro - Magnetic Traction Company, Limited 
(66,397).— This company was registered on June 27th, with a capital 
of £1,500 in £1 shares, to adopt an agreement with H. Lane and 
W. Griffiths, and to carry on the business of electricians, electrical 
and mechanical engineers, and any business connected with electro- 
magnetic and electric tramway and light railway traction. The 
first subscribers (each wita one share) are:—W. Bowles, 101, 
Raleigh Road, N., gentleman; W. Webb, 39, New Broad Street, 
E. C., solicitor; C. J. Bridge, 6, Cannonbury Square, N., gentleman ; 
P. Williams, 39, New Broad Street, E.C., gentleman; H. W. Webb, 
2, Coningsby Road, N., solicitor; S. Kempson, 53, Princess May 
Road, N., gentleman ;. and W. W. Webb, 166, Church Street, N., 
solicitor. Table “ A" mainly applies. 


South Lancashire Electric Supply Company. Limited 
(66,419).—This company was registered on June 29th, with a capital 
of £10,000 in £1 shares, to carry on in South Lancashire or else- 
where the business of electricians, suppliers of electricity for the 
purposes of light, heat, motive power and otherwise, manufacturers 
of cables, wires, lines, accumulators, lamps and appliances, &c. The 
first subscribers (each with one share) are :—J. Atherton, Hurst Park, 
Prescot, Lancashire, manufacturer; W. M. M. Forwood, 15, Union 
Court, Castle Street, Liverpool, solicitor; F. Horne, 44, Loughboro’ 
Park, S. W., secretary; G. T. R. Collis, 3, Lewisham Park, S. E., 
traveller; H. Perry, 26, St. Mary's Square, S. E., book-keeper; D. 
Gay ler, 11, Ferndale Road, Clapham, S. W., traveller; and A. Purnell, 
25, Carlingford Road, N. W., picture dealer. The number of directors 
is not to be less than two nor more than seven. The subscribers are 
to appoint the first. 


Doe Portable Electric Light and Power Syndicate, 
Limited (66,482).—This company was registered on July 3rd, witha 
capital of £40,000 in £1 shares, to adopt an agreement witha company 
of the same name for the acquisition of certain inventions relating to 
galvanic battcries, and to carry on the business of electrical 
engineers, electricians, suppliers of electricity, &c. The first sub- 
scribers (each with one share) are:—J. E. Ward, 122, Cannon 
Street, E.C., chartered accountant; D. R. Galloway, 122, Cannon 
Street, E.C., articled clerk; Mrs. M. Ward, Montrose, Queenswood 
Road, Moseley; J. W. Watson, 122, Cannon Street, E.C., engineer; 
F. W. Scott, 122, Cannon Street, E. C., clerk; P. M. Ainger, Maude 
Cottage, Pellatt Grove, Wood Green, N., clerk; and G. Franks, 4, 
Great Winchester Street, E. C. The number of directors is not to 
be less than three nor more than seven; the subscribers are to 
appoint the first; qualification, £250 ; remuneration two guineas each 
per board meeting attended. 


Middlesex and Hereford Electric Lighting and 
Power Company, Limited (66,448).—This company was registered 
on June 30th, with a capital of £100 in #1 shares, to carry on the 
business of an electric light and power company in all its branches, 
The first subscribers (each with one share) are :—D. J. Robertson, 15, 
Kelross Road, N., gentleman; V. B. D. Cooper, Broadway House, 
Westminster, civil and electrical engineer; F. H. E. Shipton, 
Broadway House, Westminster, Lieut. R.N.; M. N. Ridley, 11, 
Dartmouth Street, S. W., civil engineer; F. O. Smith, 81, Cambridge 
Gardens, W., M. R. C. S.; C. Crawshaw, 172, Albion Road, Stoke 
Newington, surveyor; and A. Toch, 14, South Street, Finsbury, 
E. C., architect. Registered without articles of association. 


Improved Electric Glow Lamp Company, Limited 
(66,465).—This company was registered on July 2nd, with a capital 
of £40,000 in £1 shares, to carry on the business of electrical engi- 
neers, clectroplaters, and manufacturers of, and dealers in, electric 
lamps, fittings, plant, outfits, tools, and apparatus, aud in particular 
to acquire froma company of the same name its business, inven- 
tions, designs, &c. The first subscribers (each with one share) 
are :—W. T. Key, Burnham, Rushey Green, Catford, gentleman ; 
Miss E. M. Roberts, 20, Alkham Road, Stoke Newington; G. H. 
Speer, 392, Hackney Road, N. E., clerk; C. H. Sims, 103, Endlesham 
Road, S. W., clerk; L. Boorer, 35, Farley Road, Catford, clerk ; 
A. E. Tester, 12, Ion Road, Thornton Heath, clerk; and A. C. 
Parker, Portmore Park, Weybridge, clerk. The number of directors 
is not to be less than three nur more than seven; the first are F. L. 
Gardner, F. H. Bowman, H. N. Tennant, and A. Gaskell ; qualifica- 
tion, 50 shares. 


Sandycroft Foundry Company, Limited (66,499).— 
This company was registered on July 4th, with a c pital of £32,000 
in £1 shares, to acquire the business carried on «.t Hawarden, Flint, 
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and ‘elsewhere, by the ISandycroft Foundry land [Engine Works 
Company, Limited, and to carry on the business of telectrical engi- 
neers, iron and brassfounders, shipbuilders, &c. The first subscribers 
(each with one share) are —E. S. Taylor, Sandycroft, Chester, 
engineer; F. Taylor, Sandycroft, Chester, engineer; F. H. Williams, 
29, Croham Road, South Croydon, secretary; W. L. Bayley, 384, 
Stanstead Road, Catford, S E., secretary; F. A. Kingsbury, 34, 
Amesbury Avenue, Streatham Hill, S.E., clerk ; J. H. Wood, 116, 
Manor Road, Stamford Hill, clerk; and J. W. Churton, Edgeley, 
Whitchurch, Salop, solicitor. F. Taylor is the first manager. 
Registered office, 6, Queen Street Place, E.C. 


SUPPLY STATION ACCOUNTS. 


THE elected auditors of the Hammersmith 
Hammersmith Vestry, in their certificate, say that the electric 


Vestry lighting accounts prove the very satisfactory 
Electricity progress made in the undertaking during the 
Accounts. past year. Taking the average capital during 


the year 1899 as £80,000, the chairman of the 


Electricity Committee, in his report, shows that on this capital the 


profits would have enabled a company to pay a dividend of 7 per 
cent., but after repaying capital, and providing interest, the net 


profit amounts to 2 per cent. s 
GENERAL STATEMENT. , 

1898. 1809. Inorease. 
Total capital expenditure £72,426 4104, 488 £32,072 
Number of units sold . ... 517,629 891,301 373,672 
Maximum load in W ses 501 700 199 
Gross revenue ... Re ais £9,438 218,659 £4,221 
Gross profit = £3,739 45,894 £2,155 
Average price per unit sold 4°23d. 8°66d. 57d. 


There has been a desire to discontinue the use of the demand 
indicator system. This seems a very illogical move, and we cannot 
but think that the engineer should point out that the average price 
will be reduced most rapidly if the demand principle be retained. 
As it is, the average reccipte per unit have fallen more than d., 
the price being very low for London supply. 


REVENUE STATRMENT. 


1898. 1800. 
Gross. Per unit. Gross. Per unit, Increase. 


Sale of ener. £9,129 423d. n 366d. — . 


Meter rents z 
tus smd) 


nae T — 94 oli. 78 02d — 02d. 

Penalties under contract 215 10d. ... 10d. 

Interest f 00d. 
machinery: 1 a 17 we 


£9,438 4°37d. 818,659 368d. — ‘69d. , 

The total costs have fallen by almost exactly the same amount as 
the avernge price per unit has been reduced. Works cost of 
under 18d., and total costs of just over 2d. are very satisfactory 
for a London station of less than 960,000 units output. The con- 
sumers now number 464 with 26,365 8-c.p. lamps, or equivalent 
connected. Public lighting represents 150 lamps, charged at 
£22 10s. per annum each. 
Cost OF PRODUCTION. 


Gross revenue 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Inorease. 


Coal .. és ss eo £2,207 102d. £2,918 “78d. —:24d. 
Oil, waste, water andengine) 621 29d. 818 22d. — 074. 
in generation and distribu- 
tion and attending publio 1,399 65d. 1,588 43d. — 22d. 
1901 enance of 
Dalldings, engines =| 235 11d 735 20d. ＋ 09d. 
dynamosandstreetlampsj __ _ _ _  —— —— 
Works costs £4,462 207d. £6,059 1°68d. — 44d. 
Rent, 8 499 23d. 560 15d. — 08d. 
salaries of engi- f 360 17d. 664 18d. ＋ 01d 
neer, 
General establishment 
jaw obarced =| 378 17d. 482 °18d. —-04d. 
ce. 
Other expenses T 
Total costs £5,699 264d. £7,765 209d. — 55d. 


AAEM AE — -¼-— —— — —õ— — — 


Notwithstanding reductions in price and the fact that a large pro- 
portion of the consumers now coming on are small flats, a net 
re venue of over £1,600 has been made, being nearly £200 more in 
1899 than in 1898. We are glad to see that it is intended to form 
a renewal fund or depreciation account; a matter too often over- 


looked. 


Pnorrr STATEMENT. 


1906. 1809. 
Interest on loans . ee +» £1,370 £2,525 
Sinking fund for repayments . ae sa 949 1,754 
Net profit carried forward  .. .. .-. 1,420 1,615 
Gross profit .. . 3,739 E25, 894 


THE accounts of the Croydon Corporation 


Croydon electricity department for last year afford a 

Corporation gratifying indication of the progress the business 

Electricity is making. The station started in a small way, 
Accounts. but on sound lines, and is rapidly growing, nearly - 


£29,000 being spent on extensions during last 
year, while an increase of over 50 per cent. in the load, and over 66 
per cent. in the ospat testify to the scope which exists for future 


increases, 
GENERAL STATEMENT. 


1898. 109. Increase. 
Total capital expenditure £88,561 117,385 £28,824 
Number of units sold 451,664 781,291 329,627 
Number of lamps (30-watt) con- 
nected... 8 31,432 45,122 13,690 
Maximum load in kilowatts ~ 472 714 242 
Gross revenue 49,407 £13,468 £4,061 
Gross profit i £5,353 £6,717 £1,364 
Average price per unit sold 4°89d. 8°96d. — 93d. 


The gross revenue has increased by ‘over £4,000, and this has been 
attained with a large reduction, approaching 1d. per unit, in the 
average price received. The unusual item in the revenue statement 
is a payment by the British Thomson-Houston Company Excess 
of coal used owing to non-delivery of alternator.” 


REVENUE STATEMENT. 


i 1899. 
Per unit. Gross. Per unit. Increase. 


Gross. 
Sale ofenergy*.. .- -« £9204 4°89d. £12,884 396d. — 93d. 
Meter 5 5 203 11d. 341 11d. 00d. 
eule Thomson "Honston } “ae 233 07d. + 07d. 
Company. 
Sundry fees, &c. Soe _10 00d. - ‘00d. 


Gross revenue £9 _ £9,407 500d. £18,468 414d. — — 80d. 


* Average price obtained: 5 vate lighting 4°68d., and for public 
Nebüing 2°18d. j i 


The following figures are of interest :— 


No. of 
Units sold. Efficiency . Unita. Units. pnblic 
Unite of dis- Unite Publio Private arc 
generated. tribution. generated. lighting. supply. lamps. 
. 129% 83˙8 619,849 110,947 340,717 63 
1899 ... 760% 80°3% 1,026,679 223,344 557,947 130 
Total costs show a small but appreciable reduction. Excluding 


costs purely incidental to public lighting, and crediting the coal paid 
for by the British Thomson-Houston Company, Mr. Minshall, the 
engineer, figures out the total cost at 187d. per unit sold, and 
claims this to be a fair one for an alternating station, with a day loa 
less than 3 per cent. of the maximum, and with a most extensive 
area of mains, He considers that the figure of only 98d. (omitting 
the coal item)—which is lower than any other town, with the 
exception of Edinburgh and Nottingham—is good for a station in 
its third year of working. The efficiency of distribution, which he 
gives as 80°3 per cent., is due to the fact of the trausformers being 
partly switched off during day time. The pounds of coal per unit 
generated during the year work out at only 5°37. 


Cost oF PRODUCTION. 


1608. 18909. 
Gross. Per unit. Gross. Per unit, Increase, 


Qoal.. .  «- 41,721 ‘91d. 43,145 96d. ＋ 05d 
. af 170 09d. 322 10d. 401d 
an l * e = 
bu aon oppor i ding 862 46d. 1,253 "89d. 07d 
public ‘lamps. 
4 and mensio of l 
dae bar an at ra 142 08d. 451 »14d. ＋ 06d. 
amps. — — — — ——— 
Works costs ... . £2, 895 154d. £5,171 1°59d. + 05d. 
Rent, rates and - ee l — 
3 nt es sai 160 ‘08d. 205 06d. "02d. 
Ain =- Pa e . 
„ secretary, 2 688 37d. 967 "80d. — 07d. 
General establishment 
Da 21 311 16d. 408 12d. — 04d. 
surance 
Other expenses .. pe os 
Total costs £4,054 215d. £6,751 207d. -08 


— —— — ——— — ET — —— — ù —— — 


The net profit has reached a figure of not far short of £1,000. The 
increases in amount allocated to interest and sinking fund charges, 
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and to surplus or net profit, are practically equal, being about £680 
in each case. The addition of a traction load, the plant for which 
in now on order, should augment the profit considerably. 


PROFIT STATEMENT. 


1898. 1809. 
Interesė on loans £3,014 
Sinking fund for repayments .. .. } 144,092 


Payment to British Thomson -Hous ton Co, 1,000 
Net profit carried forward 1261 941 


£5,353 46, 717 


Gross profit 


CITY NOTES. 


City of London Electric Lighting Company. 
An extraordinary general meeting of the City of London Electric 
Lighting Company, Limited, was held on Wednesday at Winchester 
House, Sir David Salomons, Bart., taking the chair. The meeting 
was called for the purpose of authorising the directors to borrow 


not more than £400,000 in excess of the debenture stock of the 


company. 

The CHAIBMAN observed that at the last general meeting he 
announced that it was the intention of the board to issue the 
remaining 20,000 ordi shares of the additional capital which 
the shareholders had authorised a year previously. He had also 
pointed out that the board had been forced to spend on capital 
account a large amount of the revenue earned in the previous year. 
This would have been replaced if, the issue of the shares had proved 
successful, but only half of the shares had been taken up, and of 
these the directors had taken more than their proportion, so that at 
least ought to help in giving confidence to the shareholders. It was 
absolutely essential that more capital should be found to meet the 
outstanding liabilities on capital- account, and to deal with the 
increasing business, otherwise the company could not continue its 
operations. The market had been greatly disorganised, and the ordi- 
nary shares stood at a small discount. The directors believed, not- 
withstanding that the company was a good property, but recognising 
-that it was not possible to issue the remaining 10,000 shares at par, 
and they could not be issued at a discount, some other way must be 
found of raising the capital required. They therefore recommended 
the shareholders to increase the borrowing powers of the board, as 
being the most economical and prudent course. It must be left 
to the board to exercise these powers from time to time as they 
might deem expedient. Whether second debentures, temporary 
loans, or any other method of raising the money would be adopted 
must depend upon market considerations. The shareholders 
would no doubt see the wisdom of adopting the recommendation 
now made by the board, and would give the necessary authority. 
The directors would only borrow such money from time to time as 
might be required, and would place the remaining ordinary shares 
as soon as the situation would admit. He might mention that the 
company’s Bill, which would give increased facilities to the com- 
pany, and would be of great advantage, had received the Royal 
assent. He concluded by moving a resolution giving the board the 
required power. 

Mr. G. HERRING seconded the motion. 

Mr. Bore, Q.C., said that, according to the statement of the 
chairman, £100,000 worth of the shares had been placed, and it 
would seem that the board made the fact that the other £100,000 had 
not been placed an excuse for asking for £400,000, or four times 
the deficit. That was a little startling. Did they wonder that the 
shareholders were a little anxious about their property, and did they 
think it was treating them fairly, liberally and justly, to serve them 
with a notice to this effect, which some of them had only received 
four days ago, and to rush through in this way power to expend 
something very little short of half a million of their money? He 
was a holder of between £3,000 and 44, 000 worth of the 6 per cent. 
preference shares, and this would be putting before their dividend 
£400,000. A considerable number of the shareholders were trustees, 
who would not be able to act on the short notice which had been 
given, and a very large number were widows or spinsters. It was, 
therefore, not an unreasonable request on the part of the preference 
shareholders to ask that the meeting should be adjourned for a 
fortnight, so that a committee so largely interested-as the gentlemen 
who were acting with him might have the opportunity of conferring 
with the board. He knew the board, by means of the proxies, 
could carry anything they wished, but he asked whether that was 
fair to the preference shareholders. He moved as an amendment 
that the question was so important, that its consideration should be 
adjourned for a fortnight. , 

Nr. T. J. Jackson seconded. 

The C HARMAN, in answer to shareholders, said the board had only 
at present borrowing powers up to a given figure. They wanted the 
shareholders to give borrowing power beyond the £400,000 of 
debentures to the extent of £400,000. The money could not be 
first debentures. He could not tell what it would be. He wasa 
preference shareholder, but being behind the scenes, he could see 
the matter in a different light from Mr. Boyle. The company would 
require money probably before the end of the year for orders already 
issued, partly for money already borrowed to pay contractors and 
for land which had been bought. Under the Act they now had they 
would be able to complete their stations and certain land which had 
to be purchased compulsorily. There weuld be the sum of a quarter 


of a million on capital account this year for increasing their works. 
The company were under Parliamentary obligation to supply, and 
they must meet that obligation, or what would be their position ? 
They had been obliged to take certain moneys out of revenue in 
order to keep pace with the demands made by the extension of the 
business. The unfair treatment they had received on the part of the 
City of London had no doubt affected the value of the shares very 
greatly ; but that could not be helped. The demand for electric 
energy increased day by day, and it was absolutely necessary the 
works should be carried out. It would not be practicable to issue 
second debentures or second preference shares. Every year pro- 
vision had to be made for 60,000 new lights; during the last week 
or 10 days 3,000 lights had been applied for. As a result of the Act 
of this year a quarter of a million would be required on capital 
account to keep the concern going and to keep pace with the 
demand. ` 

Mr. HERRING pointed out that the money was required because 
the business was improving. 

The CHAIRMAN said the gross increase during the last quarter was 
£7,500. That was on the new tariff of 8d. and 2d., compared with 
7d. of last year. That showed the company was not doing badly. 

The amendment was negatived on a show of hands, and the 
motion was then adopted. 


The notice calling the meeting was accompanied by the following 


- circular :— 


Your directors have decided to call a meeting of the shareholders in order to 
obtain their sanction to enlarge the borrowing powers of the board. The formal 
notice convening the meeting is annexed hereto. 

This increase of borrowing power is required to meet the present and future 
expenditure on capital account, rendered necessary by the continually increasing 
business of the compeny. 

The business of the company continues to progress satisfactorily, as will be 
seen by the following statement :— 


NUMBER OF CUVsTOMERS AND Lamps CONNRCTED 
(after allowing for disconnections on account of removals, &0. ). 


———— — — o a a M 


Dee. gl, Dec.81, Des. gl, Dos. sl, June 20, 
186. 197. 1803, 1889. 1800. 


Number of customers being 

supplied .. re ste os 5,803 ' 6,332 7.444 8,788 9,121 
Number (equivalent) of c. v. | 

lamps connected .. 41 947,785 ' 296,012 855,825 429,628 466,852 


— — — . 


* The corresponding figures on sane Saat 1899, were 7,878 customers and 
388,5 pe. 


On June 20th, 1900, there were in addition 15,589 lamps awaiting connection, 
on completion of the consumers’ wiring, &0. 

The and tor power for driving machine’y, &o., is greatly increasing. 

As foreshadowed at the ordinary general meeting held in March last, your 

rectors, after giving most anxious consideration to the question of the rate of 
charge to consumers, have adopted a method of charging which they have every 
reason to believe will result in a substantial increase to the revenue of the 
oompany. 

Your board were successful in their action to establish the validity of the 
contracts entered into by the Corporation of London. The Co n have 

iven notice of appeal, but it is not probable that the appeal come on for 

earing until after the long vacation. 5 

The Bill for the purpose of relieving the company of the statutory obligation 
to set aside annually a fixed percentage of money for depreciation and reserve, 
and providing for the compulsory acquisition of certain properties required for 
the extension of the Bankside works, has passed the Committee stage in both 
Houses of Parliament. 


The British Continental Electricity Company. 
Limited. 


THE annual meeting of this company is to be held to-day at 82, 
Victoria Street, S.W., at 12 o’clock. The directors’ report reads as 
follows :— 


The directors have pleasure in submitting a statement of the accounts, as 
certified by the company's auditors, together with a report of the tion of 
the undertaking at the end of the year 1899-1900. During the year 67 applica- 
tions have been received for elec: ric light, while the number of lamps added 
during this period, calculate] on the usual basis of 8 c.p., has been 8,189, as 
against 2,150 for the preceding year. Notwithstanding further reductions made 
in the price of light, the gross receipts from sale of current show an increase of 
70 per cent. over those of last year, while the net receipts have increased from 
£191 68. to £805 2s.6d. The directors regret that, owing to the still further rise 
in the price of coa), the working expenses have again been exceptionally heavy. 
They have pleasure in stating, however, that, owing to economies which have 
been made in the working, the coal consumption has been materially reduced. 
After setting aside £88 1s. 8d. as depreciation in respeot of furniture, tools, and 
meters, making a reserve of £20 for bad debts, and writing off £60 from pre. 
liminary expenses, the balance standing to the credit of revenue account is 
£8065 28. 6d. Of the above balance £227 5s. 9d. has been absorbed in the pay- 
ment of the interim dividend at the rate of 5 r cent. per annum on the cumu- 
lative preference shares, leaving a balance o 77 168. 9d. now to be dealt with. 
The directors recommend that the above sum be appropriated as follows: 


1. By payment of a dividend at the rate of 22 per cent. per 

annum on the cumulative . shares for the six 

months ending April 80th, 1899, being the balance of the 

dividend owing on these shares to that date ws . . £102 18 4 
2 By payment of a dividend at the rate of 54 per cent per 

annum on the cumulative preference shares for the past 

half-year, making, with e interim dividend paid in 

January, the full dividend for the year .. 8 E3 .. 254 19 6 
B. By payment of a dividend at the rate of 2 per cent. per 

annum for the pe half-year on the halls? | ares a 80 511 
4. Leaving a balance to be carried forward of is .. 18918 0 


£577 16 9 


The directors having decided to consider the purchase price of the San Remo 
undertaking as a fixed asset in sterling, there isa pon on exchange (owing to 
a fall in the latter during the year) of £:8 2s.4d. This the directors have taken 
to a reserve against any lors which might occur in future years owing to fluctua- 
tion in the rate of exchange. The sum of £857 Os. 5d. has been spent on capital 
account during the year. in addition to a deposit of £830 88. 4d. on new 
machinery ordered for next season. Nothing has been written off the San 
Remo purchase account, as the directors Gene er that the goodwill comprised 
therein has materially increased in value during the year. The amount 
received as premiums on shares has been set aside to form the nucleus of a 


— 
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reserye fund. In accordance with the articles of association, Mr. C. H. C. 
Woodhouse retires from his directorship, and beini eligible, offers himself for 
Nicol & ker, also retire, and 


Edmundson's Electricity Corporation, Limited. 


Tum third ordinary general meeting of the shareholders of this 
corporation was held at the offices of the company, Broad Sanctuary 
Chambers, Westminster, S.W., on July 6th, Mr. John R. Wigham, 
J.P. (chairman), presiding. l 
The CHAIRMAN, in moving the adoption of the report, said that in 
doing so he felt it was his duty to make a few observations, and he 
thought they would all agree it was a very satisfactory record. They 
would see that the profit for the year had been £17,250, as against 
£11,267 last year—a very substantial increase of £6,000. Examining 
the balance-sheet, they would see that the capital during the year had 
been increased by the issue of 9,400 ordinary shares, making the total 
capital £200,000, which was the full amount at present authorised. 
There had been also small further issue of debentures, making the 
total of debentures £75,000. Among the assets they would notice a 
large item of £121,000—sundry debtors and advances to subsidiary 
companies. The advance to subsidiary companies, which formed a 
large proportion of that item, represented money spent in con- 
nection with their . various companies, in exchange for which 
they were entitled to get shares or debentures. Since the date of 
the balance-sheet that item had been very considerably reduced by the 
transfer to the company of many of these shares and debentures. There 
was another large item on that side—investments at cost—£111,000. 
That represented shares and debentures which they held in their 
various companies, and these had all been taken at their actual cost 
to the corporation, their par value being considerably larger. That 
difference was an asset, which, when realised, would be available for 
dividend, and was a very important item in estimating the 
position of the company, although it was not visible at all in the 
balance-sheet. The directors recommend a dividend of 6 per cent. 
on the ordinary shares and on the deferred shares, and proposed to 
write £5,000 off the goodwill, and to carry forward the sum of 
£4,152 to the next account. The fact of their writing off £5,000 
goodwill did not mean that the value of the goodwill had decreased, 
but the directors thought it was good policy to gradually reduce 
that item. The progress which their various stations had been 
making during the year would be seen from the schedule sent out 
with the balance-sheet. In nearly every case the progress had 
been beyond their expectations. The use of electric energy for all 
was daily becoming more and more a necessity of modern 
life, and their company was reaping the benefit. That rapid increase 
had necessitated large extensions in the towns which the corporation 
had in hand, and most of their work during the past year had been 


directed to such extensions, and only a few new works had been com- 


menced. They had, however, been able to secure powers for several 
other important towns, which were being confirmed in this session of 
Parliament. Amangst these were Grantham, Stamford, Twicken- 
ham, Bishop Auckland, Weybridge, and Redruth. At the last 
annual meeting it was suggested by a shareholder that the directors 
should not lose sight of the value of electric traction in connection 
with their lighting stations. The directors had not lost sight of that, 
and they had practically secured a valuable concession for an elec- 
tric tramway between Redruth and Camborne, which they propose 
to work in connection with their Redruth central lighting station. 
A considerable number of private installations for country houses, 
&c., had been carried out during the year, and others were in course 
of construction, this branch of their business having been well 
maintained. Such installations and other works had been carried 
out for the following among other customers:—The Right Hon. the 
Earl Cowley, the Right Hon. the Earl of Harrowby, the Right Hon. 
the Earl of Shaftesbury, the Right Hon. Lord Brassey, the Right 
Hon. Lord Iveagh, Sir Savile Crossley, Bart.; W. Gazelet, 
Esq.; C. J. Fletcher, Esq.; A. E. Foley, Esq. As was 
the case last year, additional capital is required to meet their 
extending business, and the directors proposed that the capital of 
the company should be increased from £200,000 to £400,000, and 
they proposed that £100,000 be issued at once as 6 per cent. pre- 
ference capital, reserving the remainder for issue when required. 
The directors thought that it was in the interest of the ordinary 
shareholders that preference shares should be issued instead of 
increasing the ordinary share capital. By limiting the dividend to 
6 per cent. on the new capital, the present ordinary shareholders 
would receive the entire advantage of the larger dividends, which 
might reasonably be expected. As they had two classes of share- 
bholders—ordinary and deferred—formal meetings of each class had 
been called to take place at the close of that meeting, in order to 
confirm the resolutions for the increase of capital. 

Mr. W. R. Davies seconded the motion. 

Mr. POWELL said the Chairman had stated that they might look 
for increased profits in the future. He was rather hoping, looking 
at the fact that on August 8th of last year when the new shares were 
issued, the directors reported that there was every indication of a 
further improvement in the current year, that they would geta 
further dividend of 74 per cent. this year. 

The CHAIRMAN said they would increase the dividend as soon as 
they were in a position to do so. If the accounts were examined, 
they would seen that they might have paid 10 per cent. this year, 
but they thought it more prudent to pay a dividend of 6 per cent. 
and to write £5,000 off goodwill. 

The report was then adopted. 

The retiring director and the auditors having been re-elected, 

The CHAIRMAN moved: 


That the capital of the corporation be increased to £400,000 by the creation of 
$0,000 new shares of £5 each. ** 


— 


Mr. Daves seconded the resolution, which was agreed to, as was 
the following resolution :— 

That of such new shares to be called preference shares, and to confer 
on the holders thereof the right to a fixed oumulative preference dividend of 
6 per cent. per annum on the capital for the time being paid ep on such shares 

cap 


and such preference shares to rank both as regards and dividend in 
priority to the other shares. 


The CHAIRMAN next proposed :— i 


That the directors be and they are hereby authorised to issue the remaining 
20,000 new sh or sach part thereof as y shall think fit, either as Ne 
ence shares, ng in all respects pari passu with the 6 per cent. preference 
shares above mentioned, or as ordinary shares of the corporation. 

This was seconded by Mr. Davres,.and carried. 

The resolutions for the increase of capital were subsequently 
submitted to separate meetings of the ordinary and deferred share- 
holders and approved. 


— 


— Calcutta Tramways Company. 


THE report of the directors for 1899, to be submitted at the meeting 
to be held in London on 17th inst., states that the accounts show 
gross receipts, £68,719, expenditure under all heads, £60,689, and a 
revenue balance of £8,030, which, added to the amount hrought 
forward, gives, after deduction of interest on debentures and loans, 
a net balance of £25,642. The receipts have been prejudicially 
affected, to the extent of about £7,500, by the reconstruction of the 
lines, which has been in operation throughout the year, and of which 
little now remains to be done. On the other hand, considerable 
savings in expenditure have been made, so that the net result is 
only £2,650 less than that of the previous year. The last report 
contained particulars of the agreement entered into with the 
Corporation, and stated that preliminary surveys were being made 
with the object of concluding a definite contract for the electrical 
equipment of the lines. This contract has now been concluded with 
Messrs. Dick, Kerr & Co. for a sum not to exceed £170,000, for the 
electrical requirements of the system other than the necessary 
buildings. The last report also stated that the directors proposed 
to create an issue of £350,000 of 44 per cent. first debentures for the 
purposes therein stated. An issue of 44 per cent. debenture stock 
was accordingly created, and £250,000 was offered for public sub- 
scription on March 26th last. The subscriptions were very satis- 
factory, and the company is now in possession of ample funds for 
its present needs. Since active measures have been taken for the 
conversion of the lines, numerous applications have been made to 
the company by the authorities in Calcutta for extensions in yarious 
directions. These applications are receiving careful consideration, 
“and it is probable that many of them will prove of great value to 


the public and profitable to the company. 


Official Announcements re Companies. 


THE following companies will be struck off the register within 
three months, unless cause is shown to the contrary :— 
Battery and Motor Company. 
British Association of Medical Electricians. , E 
Canton (Waipori) Mining and Electric Power Company. 
Capital and Countiės Electric Supply Company. 
Capsule Battery Company. 
Corbridge Electric Lighting Company. 
. Cruto Incandescent Lamp Agency. 
Devon Traction and Motor Company. 
Electric and General Contract Corporation. 
Electric Free Wiring Syndicate. 
Electric Meter Company. 
Electric Racing Horse Maze (Pionecr Syndicate). 
Electric Steam Syndicate. | 
Electrolytic Separation Syndicate. 
Eliéson Lamina Accumulator Company. 
European Electric Finance Company. 
Gravier Dynamo Syndicate. 
Improved Incandescent Electric Lamp Syndicate. 
Llandudno Electric Supply Company. 
London Electrical Carriage Company. 
London Electrical Coupé Company. 
London Electrical Van Company. 
London Health Electrical Institute. 
North London Electric Supply Company. 
Peerless Accumulator Syndicate. 


“8 


Stock Exchange Notices.—Applications have been 
made to the committee to appoint a special settling day in and 
to grant a quotation to—St. James's and Pall Mall Electric Light 
Company, Limited.— £159,000 34 per cent. debenture stock. West- 
minster Electric Supply Corporation, Limited.—Further issue of 
30,100 ordinary shares of £5 each. The committee has further been 
asked to allow the following securities to be quoted in the Official 
List :—National Telephone Company, Limited.—£500,000 4 per 
cent. debenture stock ; and a further issue of 100,000 ordinary shares 
of £5 each, fully paid, Nos. 490,001 to 590,000. 


The Direct United States Cable Company, Limited. 
—The board has resolved to recommend a final dividend of 3s. 
per share, and a bonus of 28. per share (both free of income-tax) ; 
such dividend and bonus to be payable on and after the 31st iust., 
making with the three interim dividends paid a total distribution 
of 34 per cent. for the year ended June‘30th last, and after placing 
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£10,000 to reserve fund account, carrying forward a balance of 
about £3,700. The transfer books will be closed from July 10th to 
24th. 


The Isle of Man Tramways Company.—In the Manx 
Chancery Court on Wednesday, a petition for a compulsory liquidation 
order against the Iale of Man Tramways and Electric Power Company, 
Limited, came on by adjournment. The order was not further 
objected to by the new board of directors, who had been unable to 
make arrangements to place the company in a satisfactory financial 
position. Mr. W. H. Walker was appointed as liquidator. 


Prospectuses.— The United River Plate Telephone Com- 
pany has this week been offering an issue of 23,361 5 per cent. £5 
preference shares for subscription. The reason for this issue is 
stated in our report last week of the company’s meeting. The list 
was to close on Wednesday. 

Letters of allotment and regret in R. Waygood & Co. have been 
posted. The issue was largely over applied for. 


The Rand Central Electric Works, Limited.—The 


sixth ordinary general meeting of shareholders will be held at 
Winchester House, E. C., on Tuesday, July 31st, 1900, at 12 o'clock, 
noon, to receive the directors’ reports to December 31st, 1899. 


Globe Telegraph and Trust Company.—The directors 
announce a dividend of 4s. 6d. per share on the ordinary shares, 
making, with the previous distributions, a total dividend for the 
year of 54 per cent., carrying forward about £950. 


Crompton & Co.—The directors recommend a dividend 
at the rate of 9 per cent. per annum for the half-year, making, with 
the interim dividend paid in January, 74 per cent. for the year, 
£12,000 being added to the reserve fund. 


The City of London Electric Lighting Company, 
Limited.—Warrants for payment of interest on £400,000 5 per 


cent. debenture stock for the half-year ended June 30th, 1900, have 
been duly posted. 


Eastern Extension Telegraph Company. — The 
directors have declared an interim dividend for the quarter ended 
March 31st of 28. 6d. per share, payable 14th inst. 


Telegraph Construction and Maintenance Company, 
Limited.—An interim dividend of 12s. per share is announced. 


Cape Eleetrie Tramways Company.—The directors 
have declared an interim dividend of 5 per cent. 


TRAFFIC RECEIPTS. 


The B | and Fleetwood Tramroad Company .— The receipta for the week 
ending July 7th, 1900, were £801 88. 8d.; receipts for corresponding period, 
1899 6 daya), 21 019 58. 7d.; aggregate for half- -year to date, 1 es. * 


The Bristol Tramways and Carriage A tbe Limited.—The receipts for the 
week ending July 6th, 1900, were £8, 7d.; corresponding period, 
1809, £8,158 11s. d.; increase, £68 4s. 8d. 


The City and South London Railway Company.—The receipts for the week 
ending July Sth, 1900, £1,447; Jul oth, „ £1,087; inorease, £410. Total 
receipts for halt- -year, 1900, to date, 2 42251 corresponding period, 1899, 
£1,037; increase, £410. Miles open, 1900, 41: 1899, 83. 


The Cork Electric Tramways and N 5 Limited.—The receipts 
for the week ending rita oa July 5th, 1900, were £526 28. 6d.; correspond- 
120 219878 last yaan N 78. lid.; reese: ao 17 6d. Total fal ae A 

Od, ; correspondin g pe year, £8,986 

5 rien 110 Od. : * 

The Dover Co tion Tramway. — The receipts for the week ending, 
July m 1900, were £285 168. d.; July 8th, 1899, £219 10s. 2d.; increase, 
£16 5s. 6d. Total receipts to date, 1900, 4,787 55 444. ; corresponding 180, 8 
1899, £4, 451 Bs. ed.; increase, £285 1 6s. Ezd. Miles of track open, 1 
1899, A Car miles run, 1900, 5,007; 1809, 4,510. Number of cars, 1900, 11; 

1 


The Dublin United Tramways Company.— The receipts for the week ending 
Friday. July 6th, 1900, were as follows :—D. T. Co., horse oars, 
£41 188. 6d. ; ditto, electric cars, £8,107 14s. Od.; D. 8. D. Co., electric cars, 
£847 8a. 4d.; total, £8,996 15s. 10d; corresponding week last year—D. U. T. 
Co., horse cars, £1,742 9s. 10d.; ditto, electric cars, £1,068 0e. 9d.; D. 8. D. 
Co., electric cars, £877 be. 8d. ; "total, £8,682 168. 8d.; increase, £318 198. 7d. 
The mileage worked is 42 miles electrically, a miles by horses, as against 
18 miles electrically, 26 miles by horses, for the eorresponding period last 
year. 


The Halifax J. were Tramways.— The receipts for the week ending 
July ma 1 were £900; week ending July Ist, 1899, £670; increase, 
£290. tal receipts to date, 1900, £9,615; itto, 1899, 6,786; increase, 

1 15 "Miles of track open, 1900, 14; 1599, 63. Number of cars, 1900, 29; 
1 


The Live Overhead Rallway Company. The receipts for the week ending 
1 1900, were £1,687; corresponding week last year, £1,589; increase, 


STOCKS AND SHARES. 


Wednesday Evening. 
THE tension caused by the Chinese situation has perceptibly 
slackened this week in the Stock Exchange. Grave though the 
position is, investors are beginning to realise that it may not be as 
bad as was feared at first, and some of the bolder spirits are taking 
advantage of the existent weakness in the investment markets to 
pick up cheap stock. The money market is fairly easy, although it 
exhibits restless signs of becoming harder, which we think are not 


likely to attain fruition for the next three months at all events. In 
South Africa the campaign is undoubtedly drawing to a close. 
Speaking generally, the outlook for markets is all in favour of better 
prices whenever a little more interest is manifested in stocks and 
shares by the outside world. 

Very little trade is passing in Electrical Supply shares. The 
market has been quicter this week than for several months, perhaps 
because there is now no particular excitement to maintain public 
concern in this department. Metropolitans are retaining their 
advance of last week, and a Marylebone vestryman in the Stock 
Exchange tells usthat the body to which he belongs is jubilant over 
the defeat of the would-be competitors. As regards the latter, we 
should not be astonished to learn that several people connected 
with the scheme had gone so far as to actually acquire land for the 
purpose of starting work as soon as Parliament gave the necessary 
powers. There are probably cheap sellers of that land now. 

The meeting between the Notting Hill directors and the Com- 
mittee on Tuesday produced no effect in the price of the shares, 
which for some time past have been a peculiarly quict market. We 
understand that yet another conclave will be held shortly, and it is 
evidently not the time to sell the shares. 

In order to demonstrate the comparative cheapness of Electrical 
Supply Ordinary shares at the present time, we submit a short table, 
showing the highest and lowest prices recorded this year, and adding 
the current quotat ions in a third column :— 


Company. 1900. Nov. 
Highest. Lowest. 

Brompton and n 74 | 78 74 
Charing Cross 85 js 11 | 8? 10 
City of London sts 114 88 9 
Chelsea M JA 25 8} 67 
Metropolitan | 15} 133 | 15 
St. James’s and Pall Mall. 164 | 141 14 
Westminster ia 35 | 16 111 12 


The Welsbach Company has promised to introduce its electric 


mantle in the autumn. Something is sadly needed to brighten up 
the price of Welsbach issues, but if the new patent should prove a 
failure after all that has been said about it, Welsbach stocks and 
shares will indeed be jn a bad way. As it is, there seems to be an 
almost certain reconstruction looming ahead of this unfortunate 
enterprise. 

Central London shares are weak, although the price is above the 
lowest touched since we last wrote. The selling which brought 
about the drop emanated from Berlin, where the shares are exten- 
sively held Our readers would be astonished, could they examine 
the list of shareholders, to see how much of the company’s capital 
is resting in the Fatherland. The fire at Hoboken seriously dis- 
concerted some of the more unstable of the Berlin financial houses, 
which threw out all the saleable shares they had in order to stave 
off a money panic. Central Londons were among those shares. 
The disappointment regarding the delay in opening the line to the 
public has operated against any public support being rendered ta 
the market in Throgmorton Street. City and South London is 
hardly mentioned, but the price of the stock has not got over the 
effects of the lift accident at London Bridge. Waterloo and City 
shows no appreciable recovery from its last week's fall. 

As was generally anticipated in the market, the Globe Telegraph 
and Trust Company has declared its final dividend for the year of 
4s. 6d. per share, making 54 per cent. for the 12 months. The 
showing is not a bad one, considering the troublous times of the last 
half-year. The directors’ policy is a very conservative one, and 
therefore, perhaps, the best, although such a Trust Company might 
reasonably be expected to earn 6 per cent. on the Ordinary share 
capital. 

Traction shares are very quiet. The new British Electric Trac- 
tions can be sold at 6s. 6d. for the Ordinary and 4s. for the Pre- 
ference. The latest issue of Calcutta Electric are quoted at i to ; 
premium, at which they cannot be considered expensive. Anglo- 
Argentine Trams are the subject of a strong bull” tip in the Stock 
Exchange, but the traffic decrease of £902 for the last week acted 
as a damper to the optimists. 

In the telegraph department, Eastern Extensions—“ Chinas,” 
as they are colloquially called—are very steady at 15, 
and it is understood that the company is doing excced- 
ingly well over the Far Eastern crisis. As the directors are 
more likely to put the extra profits to the reserve fund instead 
of increasing the dividends, the price of the shares is not likely to 
advance at present, but as a lock-up investment, “Chinas” will 
probably pay the buyer handsomely in future. Eastern Ordinary 
remains at 150, and the public are not buying telegraph securities at 
present, otherwise the company’s position would fairly warrant the 
price standing 10 per cent. higher. The West Indian shares show 
no signs of recovering their recent declines. 
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Business do 

Closing Closing a 

NAME, Dividends for station ON * 
the last three years. aay ich. July uth, | "July Iich. 
EESE, EAEE E E E / E E L EAI 8 ne 1900, 
1697. | 1608, | 1800. Highest.| Lewest 

African Direct Telegra 4% eee eee eee 99 —1(3 93 —1. 3 ry x) 
Amason Telegraph 5 % Debs., Nos. 1 to 1,350 Red. see 8 .. | 85 — 90 85 — 90 sie 
Anglo-American Pp.. „„ „% „ e 96 73/6 | 60 — 63 60 — 63 €0 se 
Do. do. 8% Pref ves vee eee 1134 —114} [1138 —114§ | 114) | 114 
b Do. es eee eee eos 188. 8 123— 13 124— 13 1215 ese 


24— — 
165 —175 x 105 —17 


0 200 eee ee 8 % ee ... eee 
Ouba Telegraph oe 00 oes eee eee 00 eee 7 % 6 — 7 64 — 74 78 coe 
* . 10 ia ee voe eee os eee eee P = 16 He 16} eos 
Do. do 10% Oum Pre... x ~ | 9—10 | 9—10 


100 —104% xdl1co —104% | . . 


Do. ° X) eee 000 ee 
Direct United States Cab Z e asi 34% | 3% |3% 11% 13 11 122»¹⸗» | 
Direct Went India Oable, ge 55 Reg. Deb. eed eee eos eos. eee ee 99 —102 xd 99 —102 1002 eos 
Eastern Telegraph, Ord. 8 „ tae Stock] 7 T |7% |7% 148 —158 148 —153 | 1514 | 148 
ag Stock oes ooe soo 000 oot 97 —100 97 —100 97} ayy} 
Do. 4 % Mort. Deb. Stock Red. eve coe |S coe | noe (LIL —116 111 —116 
Bastern Extension, A and Ohina Telegraph .., 7 7 7 5 | 148— 15} 142— 183 15 144 


ustralasia, 
Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 
{ ry) dg) 4060 000806 4. B 056 


Do. do. 4,827—6, eee eee 22 ooo ene eee ooe 
Do. å % Deb. Stock coo eee eoe ove owe 12 —117 112 —117 , eee 
, and th Now apt 82 855 mg eee 2 00 100 —108 100 —108 eee yy) 
„Mt. Dan uuns. Bub. 1—8,00 eco eee 100 —108%, 100 2103 eee eee 
180,287 Globe Rioga a ras ace eee 2 eee a i 53% 111— 11 111— oe 11K 11,5, 
6% Pref. eee D 6 soo 15 — 1 1 — 1 16} 1556 
Great Northern Telogra of 128% eee 82 = 84 33 — 34 yy) oon 
Oo and Bermuda Bee ‘i, Bat } — „ „ | 98 A101 xal 98 —101 | f . | o 
® 
European Telegraph soe 00. eo 2 10 V 10 % 58 — 57 52 =m 56 0 
i Londen Platino-Braailian 6 Debs. eee eee 000 soo 105 —108 106 —108 eee 
Montevideo Telophone, Limited, eas on. 1 to 73,680 ... „ alin | 
National Telephone, 1 to 490,000" % Fret, Nos. 1 to 80,403 3 ey AE m- 43 53 4 ae 
7 eee 000 eee eee = = 4 
Do. 6 % Cum. lst Pref. .. ose 6 56 7 18 — 16 | 13 —15 134 
Do. 6 Oum. and » ooo ` 0 ee 6 6 12 — 14 12 — 14 e eee 
Do. 5 % Non-cam. 8rd Pref., 1 to 250,000 5 6 5— 5 5— 6 5&4 
Do. ks | Deb. Stock Bed. 83 8} 98 —101 xd| 97 —100 99 98 
71,606 ee i „Non. 1 to 171,604, fully paid 5 5 — g—- Jt ss T 
Pacific and European Tel., 4 7 Guar. Debs., 1 to 1,000... s.s we |100 —108 xdj100 —JC3 h 85 
Reuter i cee eee eee ooo 000 eee 000 eee 6 % 5 V * 71— 83 
Submarine Cables d 000 eee coe eee coe coe eee 125 130 1235 —180 126 000 
United River Plate eee eee 000 aoe 6 % 7 % 5 — 6 5 — 53 U ee 
Do. do. g % Oum. Pret. Nos. 1—16, 689 %% eee wae x 5 — 53 ees eee 
do. ob Devs; eee eee % to Ty) oe 104 —107 xd 104 —107 eee eee 
Went Afrioan Telegraph, 0 00 eee eee eee eee eee 97 —100 07 —100 993 ee 
Went of America, Nos. 1—80,000 and 58,001—58,008 see . — 1 — 1 eee is 
Do. do. 4 11, 500 bel toon Sub. Tel, eee eee 99 oe xd 99 —102 eee eee 
Westra Talara Ltd. Nos. 1-205, 80 ae 7 Xx 2. 14 is: 15 7 14314 
9 o8. i= ry eos eee eee eee x 14 1 
w Do. my ; 6 % Debs. and series, 1906 eee 2 * 1 * a 3 = a 
osb India ee Ty) too 0 
Do. do. do. 6 Oum. 1st Pref. soo 00 000 64— 71 pa a ef 2 
Do. do. ‘do. _ 6 N Oum. 2nd Pref. ... ove — | Cm 7 ess ne 
Do. do. l do. 8 % 9 Nos. 1 to 1,800 eee eee 103 -—105 x naa Ti (AX) eee 


Brompton & Kensington le. Lt. Bup., Ord., 101 to 19,761 6 6 7— 8 7 — 8 ji z 
Do. a4 do. ty 7 % Oum. @ ooo 8 x, 9 * 91 — 10 94 — 10 YY) eee 
S id À do. do. 17 Oum. ee eee ees 54— 6 51— 6 55 0 
. oa Hieotzicity Supply, Ord., 6 X 6 % 6 — 7 | 6— 7 679 65 
150,000 do. do. J Deb. Stock Bod.. a | ca 107 —130 fl —110 ; 
City of 2 Blectrioc Lighting, D ote ee 6 453 8 - 9 H- 933 sii 
Do. 6 % Oum., Pref., 6 25 123 — 134 12 — 18 128 | . 
400,000 Do. 6% Deb. Steck,’ ort “tne, at £116) all paid all paid one * 22 —1 7 xd/l22 —127 ans ss 
County of Lond. & Brush Prov. A nl 4 9 — 10 8k - 98 9 | oe 
20,000 Do. do. do. 6% 7 40,001— 00,000 6 % eee 11g — 123 114 — 123 “ue sii 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. soe e (X eee 108 —111 xd 108 — 111 1083 cee 
Bdmundsons Eleo. 40 . Ord. Shares te 7% 4- 5 4 — 5 . 
l Do. 44 % lst Mort. Deb, Stock cos bus a —104 1101 —104 
110,000 London Blectric 8 Limi 2. oes see — lg 1— 13 
pe re do. 6 % Pref. eee 6 V 20 4 = 4) 4 — 4} coe eee 
259,000 do. 4% Ist Mt. Db. Stock Rd. ved ses .. | 98 Ic 98 —100 55 ree 
. to 62, 500 10 | 6 Z| 5 % 5 * 148 - 15h 143 — 15) 154 | 143 
220, % Mortgage Debentare Btook osi * 1 -114 xd|l)l —114 113 111 
220,000 % Mort. Deb. Stock Red. sis 6 — 98 xd| 96 — 98 or as 
Notting Am Blectric ting 00 eee oes 153 — 164d 151— 16$ 425 RR 
Gt. James's and Pall Mall Electrico Light, Ord. ww a 143 14. — 15. 18 — 14 148 143 
Do. do. _ 7 % Pref., 20,081 to 40,080 TR] B- 8 | 8- a | | 
Smithfield Market Elect. Supply, Ord. $ — 2 23 - 21 j 
Do. 175 ppl 4 Deb. coe eee TE ai 85 T 95 
South London Bleotrici u Y» eas eee ooo = 4 3 * eee eee 
Westminster Electric — Ord., 101 to 80,000 ae 13 % 12 J. 18 * 115 — 12 125 ; nt 113 111 
N * Subject to Founders Shares. t Quotations on Liverpool Stock Exchange. 
} Unless otherwise stated all shares are fully paid. Il Dividends paid in deferred sharo warrants, profits being uscd as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the firet part of the next, 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present n Boo Dividends tor coast Nen | 8 
— z Snare. the last three years, aly 4th uly lith. | July Iich. 1900. 
t. 1997. | 1898. | 1899. ‘Highest. Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... see one uP 1 10 % 20%) .. 21— 83 22— 34 21 24 
90, 000 Do. 43 % lst Mort. Deb. Stock Red. “ee „Stock we | s. 96 —101 96 —101 | ... sds 
80,000 British Bl i Traction eee eos oes eee eee 10 ee 6 % | 14 a 15 14 — 15 144 14 
50,000 Do. do. 6% Oum. Pref. .. .. r 10 | . 123— 13 12 — 18 121 124 
200, O0 Do. do. 5 % Perpetual Debenture Stook ... Stock ~- 123 —126 |123 —126 | 124 i 
85,0001 H British Electrio Works Oo., Ord. £1 shares, 50,001—185, # pea th ea — 3 ee ; 
50,000 Do. do. 6 % Cum. Pref., 1—50, 000. 8 | H- 14 H— # | ; 
500 Do. do. 4} % lst Mort. Deb. % he 0O ee * * | 97 — 99 xd} 99 —101 * 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000... «| 5 15 Y 15 4 20 J 11 — 12 11 — 12 Zz 
27,500 Do. do. 6 %Oum. Pref. Nos. 1 to 27,500 ... 81 . “ea Sha 6 — 6% 6 — 63 — 4 * 
90,000 | Brush Elecl. Inging., Ord., 1 to 90, 000 awe cik 8 8 & 5 & sea 11— j 11— 127 | 1H 
90,000 Do. do. Non-cum. 6 Y Pref., 1 to 90,000 216 6 aes 2 — 2} 2— 22 
125, 0001 Do. do. Perp. Deb. Stock Stock .., se 9 |109 —114 109 —114 es 
50,000 Do. do. 2nd Deb. Stock Red. ... [Stock] ... ji , 1101 —108 xd|103 —105 vee 
20,000 | Oallender’s Oable Construction shares, Nos. 1—20,000 ... 5 | 124%) 15 %| 15 X 184— 144 13 — 14 13§ 
20,000 Do. do. 5 Y Cum. Pref. ... ios ne SA cea Si 881 541— 5fxd| 51— 5f ‘ns 
90,000 Do. do. 44 % lst Mort. Deb. Stock Red. Stock... [JLO —114 xd/110 —114 Saa PE 
213,533 | Central London Bailway, Shares 105 sen „ nee ii 97— 10łxd| 94— 10 10 99 
61,083 Do. do. Pref. half-shares eee eee 5 TT) eee eee 43— 54a xd 44— 5 eee eee 
71,447 Do. do. Def. do. eee eee eee 5 eee eee eee 43— 5ixd 44— 5 418 aoe 
855,000 | City and South London Railway... ` ses = ... Stock 11 24%) II 64 — 66 64 — 66 65 641 
87,500 | Do. do. Ord. shares, Nos. 22,501 to 60,000 ... de 1 RON dee dee ids 6— 7 6— 7 | 938 
82, 098 cae ae Oo., Mee, let Mart. Rog Os , 1800 5 8 > 6% .. 34— 4 8i— 4 32 i 
st Mort. . 1 to | 
100,000 £100, and 901 to 11,000 of £50 Red. > eee see 98 —101 xd| 98 —101 | 
199,261 dison & Swan Utd. Hl. Lgt., A“ shares, £3 pd. 1 to 99, 281 5 6 6 & 2 — 4 2 — 4 2 ià 
17,189 Do. do. do. % A” Shares, 01—017,189 5 6 6 34— 34 — am 
844,028 Do. do. do. 4 % Deb. Stock Red. 100 ... sex 91 — 98 xd| 91 — 93 iii 
112,100 Electric Construction, 1 to 112, 100 eee eos ees eee 2 6 6 6 % 2 — 23 2 =— 23 245 ee 
25,000 Do. do. 7 Oum, Pref., 1 to 25,000 eee k 2 7 7 3 — 83 = „ eee 
140,800 Do. do. 4% Perp. lst Mort. Deb. Stock ... Stock! ... a 103 —106 104 —107 ‘ 
9, 6001 Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 „ 2h? 7 10 — 11 10 — ll 
80,000 | Henley’s (W. i la ica Works, Ord. ... 585 860 5 | 12 14 15 Y 184— 14 13 — 14 
80,000 Do. do. Pref. eee eee 5 7 7 51— 64 51— 58 
60,000 Do. do. do. ort. Deb. Stock... Stock 4} ai 110 —114 110 —1I 1e . 
50,000 India - Rubber, Gutta-Percha and ee Works . 10 |10 10 . |21 — 22 21 — 22 21g | 20% 
800,000 Do. do. do. 4 % lst Mort. Debs. | 100 | ... 990 3 |100 —103 1100 —103 sas ‘ 
87,500 Liverpool Overhead Railway, Ord. eee see eee eee 10 83 81 82 8 — 84} 9 To Gh . eee 
10,000 Do. do. Pref., £10 paid eee eee 10 6 5 5 1 184 134 — 134 a sen 
87,850 i “a Oonstraction and Maintenance ... eee ees 12 15 15 15 85 — 89 85 — 89 86 ee 
150,000 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 100 ... see , 1101 —104 xdjl01 —104 A 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 sie 5 „ 8 X 12 %| 103— 111 103— 111 R 
20,000 0 d . 5% Om. Prf. Nos. 1 to 20,000 see 5 eee eee eee 6 54— 6 eee eee 
640,0001| Waterloo and Oity Railway, Ord. Stock . ‘es % 200 1. See 8 Y 3 %| 98 —101 97 —100 97 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmin Blectric Su On din £5 l d) 8—10. and wbri Electric 1 all 
ery en O Aan A D l. vy nt Kehoe rpne granen Sarp A ego 
Se. a im A ae ES eT 
Do. do. Pref. (41 755, 10—11. i i ' ot ee 
From Birmingham Share List. Bank rate of discount 3 per eent. (June 14th. 1900), 


MARKET QUOTATIONS, Wednesday, July lith. - 


¢ Messrs, Frederick Smith & Co. í Messrs. Bolling & Lowe. p The Phosphor Bronse Company, Ltd. 
j Messrs, Henry C. Teo & Co. f 


CHEMICALS, . (This week. | Last week. Ine. or Deo, METALS, Se. (continued), This week. Lase — jam or Dee. 
@ Acid, H ee e. per OW. es g Copper Sheet... £88 £83 ee 
| N rr) eo ee per owt. . ee L 10 Rod eo pos o 1 ee 
6 y per owt. š 2 oe 0 90 ( Moetrolytie Bars ee ee 
6 Buiph per owt. 6 9 © „ 10 Sheets.. — on £90 400 ee 
6 per cwt. I J- aa © „ 0 Rod .. por ton £84 ee 
& per ton 283 #288 ee 6 2 m H. O. wire per ib. oja: a 
6 per ton 450 40 ee f Bhonite Rod ee oe eo per Ib. = 2 ee 
s per ton Pu ar we „ Sheet .. - „ per lb. 6j- oe 
6 per ton £15 415 i n German Bilver WIe .. Per Ib. 1/6 s 
4 per tom 41 £17 t A Gaua petoha, Saa „ „ Per lb. 6/-to8/6 | 8to8 ve 
s per gal. 94 40 ae h India-rubber, fine oe Per Ib. @/-to4/l | 4/ to oe 
6 per gal. 6 ee € Iron, Charcoal Sheets .. .. per ton #218 £18 e 
6 per £2510 | 4 10 ee „ Pig (Cleveland warrants) per ton 68/6 68/8 ‘ 
a per ton £235 8% oe ( according to sise per ton | From £11 | From 411 T 
6 per ton #81 #21 ee € » Borap, heavy .. . per ton 70/- to 72/6 0% to 7% oe 
â E ae aty ved Pes e 417 10 to 
a e per ee 
é i f Lead, 8 ee ee per ton aii 13 6 417 126 0 
per ee 9 n n eet se ee per ton 
6 er aa: 244 2A 84. os m Manganin Wire No. . ee per lb, 859 8j- ee 
6 per ton `T ant su ee g Mercury ee ee ee per bott £9 0 89 19 0 
6 per ton £35 £36 ee å Mica (in original cases), small per lb. | 84.t0 9d. | 8d. to 0d. oe 
6 per owt. 68/- 68/- 5 4 „ n n medi per lb. 48 20 705 1/9 to 2/9 es 
6 per ton 44 10 &4 10 ee 4 n 8 per lb, | 88 to 7 8/8 to 7/8 . 
2 perton | 45 66 se p Phosphor plain per lb, | i/1t01/4 | 1/1 to 1/4 ee 
8 10 ee ee per ton 85 10 &5 10 ee LI ed bars & per lb. ee 1/1 to 4 on 
6 89 — oe oe ee per ton £5 48 ee P 70 ri'a str'p & shoot per lb, From From eo 
«Boda, Oaastic white 78 %) ee per ton 410 15 #210 15 ee 0 um ee ee ee «a per os. £8 18 6 48 18 6 ee 
m eo eo per ton 28 48 C „„ Per lb. 1084. to 1/1 to 11 ee 
Bichromate, casks ee per lb. 234, 81d. 4d. deo Steel, Magnet, aco’d’g to deso’p’n p. ton | From 415 40 ee s 
Steel, Magnet, in bars 450 £68 ee I. 
METALS, 0. | 
Tin, blook rn e l 414 ' 
b Alaminium Wire, in ton lots.. per ton ám be 9 2m, ee .œ >œ > pe £145 to £145 ee 1 
ò bki Sheet, in ton lots.. per ton £191 £191 s f u e e. „ „„ per lb. 1/9 1/9 . 15 
p Babbite’s metal eo = oe per ton | £60 to £150 | £80 to £150 zs a wire Nos. 1 to 100 Ib, 1/9 1/9 ae A 
e Brass # to 19) basis per lb. 1 25 Ly és 5 White Anti - friction Metal N 
e n rnaen). 3 ee par ib. 1 71 834 85 iY “White Ant” brand TA a £40 to £70 | to £70 ie N 
6 $9 (soli wn ee per 0 0 0 e enz, Cotton . bundles pe ee 
a 6 te Wire, basis ee ee per Ib. H es f n Bost Flax, lea. ee per 0 rn ee N 
e Copper Tubes (brased ). . per lb. 1134, an J „ Hemp,8plyl0lbs. .. per Ih. 44d. . ee 
0 n „ (solid drawn) .. per Ib. 11 11d. | è i f n g 8 10 lbs. por ln. rive 1 oe 6 
a OVG ee ee 
Copper Bars (best selected) .. Per ton | 483 S8 Tate, Sheet (Vielle Montagne bad.) p.h | £24 5 nen. | 494 5 nets. i 
Quotations supplied by Quotations supplied b Quotations supplied by 1 
@ Messrs. G. Boor & Co. JS The In Rubber, Gutta- Percha, and k Messrs, Morris Ashby, Limited. è 
b The British Aluminium Company, Ltd. Telegraph Works Company, Ltd, m Messrs. W. T. Glover & Co., Ltd. i 
c Messrs. Thos. Bolton & Sons. n Messrs. James & Shakspeare. n Messrs. P. Ormiston & Sons. t 
d Messrs. F. Wiggins & Sons. h Messrs. Jackson & Till. o Messrs. Johnson, Matthey & Co., Ltd. \ 
{ 
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PROFITS ON TRAMWAY UNDERTAKINGS.* 
By C. H. GADSBY, Wu. SC., M. I. E. E. 


ALL tramway directors and managers and the members of Municipal 
Tramways Committees are alike interested in the great question of 
establishing in the working of their undertakiugs as great a differ- 
ence between gross receipts and working expenses as it is possible 
to obtain, and I think, therefore, I need offer no apology for bring- 
ing this subject before those of you who have done me the honour 
of coming to hear this paper. 

My only regret is that in the short time at my disposal it is im- 
possible to go more fully into a subject so worthy of investigation 
and requiring so close a study of detail. 

It is an easy matter to increase the gross receipts upon almost 


any tramway by increasing the services or by affording additional l 


inducements to the travelling public. 

It is also an easy matter to reduce the working expensds by cur- 
tailing the services, employing cheaper labour, and by many other 
means, some only temporary, others permanent. 

The problem is—how to increase the gross receipts without at the 
same time unduly increasing the working expenses. 

It is not sufficient merely to establish a low ratio between working 
expenses and gross receipts unless at the same time the actual 
difference between them is great. 


TABLE A. 
c.f | A 
Re- j; Ex- Rati 
e , Sir Cg, r g g 
. mile. Penses. mile. penses. il 
— 1 12 Pence.) £ Pence. % | & 
1893 260, 153. 4,079,993 17,939 16°5 12,327 11°3 68 5,612 


1894 267,150 4,250,343 19,187 | 17-2 12,793 137 62 | 6,394 
1895 370,373 5,286,608 23,271 | 1507 14,022 908| 60 | 9,249 
1896 418,840 6,425,348 | 28,033 13˙6 14,984 85 | 53 13,049 
1897 470,612 7,450,492 32,316 11°5 16,908 86 | 52 | 15,408 
1898 497,878 8,144,917 35,398 | 17°06 19,861 95 | 56 15,532 

20,488 9·3 | 53 | 18,015 


1899 523,073 8,818,047 38,453 17°6 
i Í i | ' } 


Naturally the first direction in which one turns for improvement 
is towards increased gross receipts. E 

Such an increase may be effected by raising or reducing the fares 
according to circumstances, by increasiug the services, by putting on 
better cars, by better heating and lighting, by better attention, and 
by uumerous other means, but of course the increase of service is the 
one to which receipts respond most readily. | 

The Table A shows the increments in receipts upon a certain 
English steam tramway resulting almost entirely from the gradual 
and judicious adoption of more frequent services. 

In this instance it will be seen that the mileage has been doubled 
in seven years; the number of passengers has been more than 
doubled, as have also the gross receipts, whilst the working expenses 
have been increased only about 70 per cent., and the resulting net 
receipts have been multiplied by 34. 

This has been effected without any change of system, without any 
unusual development in the district or any extension of the line. 

There has been a substitution of a portion of double line for 
single, to permit of the more frequent service, but the improvement 
may be ‘justly attributed simply to the increased service. 


TABLE B.—OPEBRATING EXPENSES ON ENGLISH Horse: Tramways. 


All 
| ance of | Horse-|newals| pairs Traffe 


Line. i of of ex- 2 Totals, | Mileages. 
manen | nses 
way: horses. cars. pe penses 
} B 
E 2 2 2 £ 
A 2,2231 3,430 18,824 4,676 52,368/1,502,448 
B 1131 412! 3,884: 2,356! 11,694 293,343 
C 1, 656 2,000 2, 164,12,178 2,496 35,985 870, 286 
5 1,504 „224 1,148 8,108 1,671 23,122 646,150 
E 2,010 2,711 3,445 8,495 8,335) 36,934 749, 461 
Totals | 7,506 02,928 8,047 10,599 51,489 19,534 160, 1034, 061, 688 
A Pa Repos ye ee ee 
pence pet i O44 |372 | 047 | 063 | 305 | 115 | 95 — 


It is interesting to note that iu this case the receipts per car mile 
have increased from 16°5d. to 17°6d., whilst working expenses have 
fallen from 11 3d. to 9°3d., and the ratio of working expenses from 
68 per cent. to 53 per cent. 

It is not to be expected that the gross receipts can be increased in 


° Paper read before the Tramways aud Light Railways Association 
at the Agricultural Hall Tramways Exhibition, Islington, Friday, 
June 7 ) | 


r 


the same proportion as the mileage, and consequently as a general 
rule the receipts per car mile are reduced. 

It is a knowledge of this fact that has in many instances led 
tramway managers to adopt the policy of restricting the mileages in 
an endeavour to secure high receipts per car mile. 

Receipts per car mile on British tramways vary from a lower 
limit in the region of 7d. to a higher one approximating to 2s. per car 
mile. 

Except under very exceptional circumstances any manager work- 
ing a line so as to obtain gross receipts anywhere in the neighbour- 


hood of this higher limit does not fully appreciate the necessities of 


his district or of the earning capacity of his system. 

I consider that for electric and cable lines any rise in receipts per 
car mile above 9d. should be at once checked by an increased mile- 
age. 


TABLE C.—OPERATING EXPENSES ON ENGLISH STEAM Tramways. 


Mainten- | 

anoe ol | Loco: ae Re- | Traffic an 
Line. per- motive Aen. Pore - | Corer | Totals. | Mileages. 

se power. gines.| cars. penses per 

£ £ £ e £ 2 £ 

A 3,291 1,586 1,486 581 4,474) 1,610 13,128 1248,735 
B 3,627 16,335 7,990 1,739 6,051 2,879 38,621 883,991 
C 625 | 1048| 282. 3948 2,568 8,471 188,348 
D. 2,139 | 8,223! 4,030] 1,130 | 3,178) 3,058 |21,798 | 472,652 
E 984 1,748 889 388 1,446! 736 6,191 181,739 


—— —— ——— — | •Eääͤä 1 — | 1 —— — 


Totals | 10,666 28,940 14,677 3,838 19,097 10,851 88, 209 1,975,465 


| 
: 
0 


— —— — | — — — — — — — e 


Aver 
pence per | 1:30 | 3°51 | 1°78 
- Car miie. 


0:46 | 232 |! 1'31 | 107 | —; 


In the case of horse tramways a similar process should be applied 
whenever the receipts rise above 1s., and in steam lines when above 
1s. 2d. or 1s. 3d. l 

Take an example :—Suppose we have a system running 1,000,000 
car miles per annum with gross receipts at 1s. per car mile :— 


Total gross receipts will then be £50,000 per annum. 
Suppose working expenses are at 60 
per cent., and therefore amount to 


Net receipts will be. 


30,000 77 79 


420,000 „ i 


Let now the mileage be increased 20 per ceut., that is, to 1,200,000 
car miles per annum, and suppose the total gross receipts increase 
only at the less ratio of 15 per cent., and that in consequence of 
standing and managerial charges beiug spread over a greater mile- 
age, the working expenses increase ouly 15 per cent. also. We shall 
then have— 


Total gross receipts £57,500 per annum. 
Total working expenses 34,500 „ „, 
Net receipts £23,000 „ n 


In this case the gross receipts per car mile work out at 114d., 
that is by increasing the mileage 20 per cent. we have reduced the 
receipts per car mile from 1s. to 114d., but have at the same time 
made an extra £3,000 per annum clear profit. 

It may be of interest to compare the working expenses of tram- 
ways with different motive powers. 

Table B may be taken as a fair average of the working expenses 
of a horse tramway. It is derived by taking the average of the 
actual figures on five representative town tramways in this country 
for the year ending June 30th, 1899. 

From this it will be observed that the average total working ex- 
penses amount to 94d. per car mile, whilst horse power with renewals 
amounts to 4°19d. per car mile, and traffic expenses to 3:05d. 

Table C shows a similar statement of working expenses for steam 
tramways derived from the actual figures for representative tram - 
ways in this country. l 

The striking figure in this table is that engine power costs 34d 
540 car mile whilst repairs cost 1?d. per car mile, together making 

The permanent way repairs are naturally heavier thau for horse 
traction, the traffic expenses are lower, chiefly on account of the 
drivers’ and conductors’ wages being spread over a greater mileage 
in consequence of the higher speeds than with horse traction. 

The total costs amount to 10d. per car mile, or 1d. per car mile 
higher than for horses, so that the advantage of steam over horse 
working is due to the higher receipts per car mile consequent upon 
the use of larger cars. 

Table D gives the working expenses for cight electric lines iu 
this country. 

All of the lines are operated on the overhead system some by 
their municipal owners, and others by companies. 

It is in this case somewhat difficult to apportion the costs on 
account of the lack of uniformity in the allocation of charges. 

It will be noticed that the cost of motive power is much lower 
than with horses or steam, being only 1:36d. per car mile, or with 
engine and dynamo repairs 1'685d. 
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It might be expected that the items for car repairs would be 
higher than with horse or steam traction on account of the repairs 
of motors aud clectrical equipments being now included, but as a 
fact the figure per car mile is about the same. I think this is 
accounted for by the fact that although the expenditure on each 
electric car is greater than on each steam or horse car, the charge 
per car mile is not greater on account of the greater daily mileage 
run by an electric car. 

The item for traffic, which, of course, consists chiefly of drivers’ 
and conductors’ wages, is much the same for all three systems. 

The total expenses of 6°8d. per car mile is somewhat higher than 

is generally expected with electric traction, this being due to the 
inclusion in the list of a number of small undertakings recently 
started upon which it is reasonable to suppose improvement: will be 
effected. . ; 
When data is available from the many larger municipal under- 
takings just open or undergoing conversion, it is evident that an 
5 expense between 5d. aud 6d. per car mile will be easily 
attained. | 


TABLE D.—OPpERATING EXPENSES OF ELECTRIC TRAMWaAYS IN 


` GREAT BRITAIN. 
; | | l | 
eae aie of. Res eam | | 
z rs o e- Traffic : 
Line. 3 retool eens pairs of ex- N Totals. Mileage 
i pe. e peace, 
£ 2 £ 2 £ £ 
A 1,277 1,722} 954} 1,401] 3,837 1,855 11,046 
B 811 939 159 427 3,703 927 
C 350 1,545 505 700 2,206 924 
D 557 3,404; 330 1, 307 3,349 2,792 11,739 
E 172 856 709) 201| 1,413 1,231 4,582 
F 12 1,104) 250 336) 1,535 454 3,691 
G 2,121 1.700 394 4607, 784 1, 398 13,857 
H 4,362 6,1911 535 2,430 9,768 4, 971 28,2571, 160,279 
‘otals | 9,662 17,465 3,836 7, 26233,595 14,552 86,5733,016,761 
Average „ : | | 
pence ral 765 | 1:38 | 305 | ‘676 | 267 | 115 6˙8 96 — 
car-m e. | | | 


In some cases in the table this has already been done. In the 
instance of line H the figures work out at 5°8d. per car mile, and on 
line G at 5°75, whilst at Leeds, which is not included in the list, 
total working expenses are reported well under 5d. per car mile. 

Table E gives the operating expenses per car mile well in detail 
for 23 American electric roads, and it is interesting to observe how 
closely this agrees with English working, notwithstanding the very 
different. conditions. 

Four years ago I had some difficulty in persuading a director of a 
certain large tramway undertaking in this country that there would 
be any reduction of working expenses by the adoption of electric 
traction, and at that time the figures I have given were not available. 

It is now scarcely necessary to point out that these figures show 
beyond doubt the great saving to be effected by the adoption of 
electric traction. N 


TABLE F.—GENERATING PLANT FOR VARIOUS NUMBERS OF CARS IN 
SERVICE ON ELECTRIC LINES UNDER ENGLISH CONDITIONS. 


— 
No. of cars ... 958 . 5 10) 15 20 25 30: 35 40 10 50 
No. of sets of generating i - 

plant including reserve 2 a2 2 2 2 3 3 3 3 
Power of each set in xw. ... 16 125175225 275 300 175 2002000225 


| ; | i 
75 80 85 90 95.100 


No. of cars. 55 60 05 70 
No. of sets of generating 
plant including reserve... 


Power of each set in Kw. ... 250 


3 3. 3 3 3 3 3 3) 3 3 
250 275 275 300300 325 325.350 350 


i 


This is the means that will be taken to reduce working expenses 
on every horse and steam tramway tbroughout the country during 
the next five or six years. 7 

Having adopted electric traction there is still necessity for carc- 
fully watching operating expenses. 

In the first place the expenditure on track repairs may be any- 
thing from ‘Odd. per car mile to 1°5d. . 

It is necessary to keep sufficient men on the track to keep pace 
with the wear, aud the old proverb, “a stitch in time saves nine,” is 
eminently applicable to track repairs, but it is at the same time an 
easy matter to waste money by having too many men on the work, 
who will always find or make something to do. 

Then again the item for motive power may be anything from ‘dd. 
to 2˙0d. per car mile. 

The first care in this respect should be as to the consumption of 
current upon the cars, which may on level roads with small cars and 
careful manipulation of the controller work out as low as 6 B. O. T. 
units per car mile, or may on heavy roads with careless driving 
amount to 1'3 or 1'4 P. O. T. units per car mile. 


TABLE E.—OPERATING EXPENSES ON AMERICAN Robs. 


No. 15. | No. 16. | No. 17. | No. 18. i No. 19. | No. 90. No. 21. 
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Having reduced the consumption of current upon the cars, the 
next point is to secure its economical production. To effect this it 
is necessary to see that the fuel is of the most suitable character, 
having due re to cost, and remembering that the lowest priced 
fuel is not always the cheapest, and that the furnaces are of the 
best type for dealing with it. l 

It is also of the utmost importance for economical production 
that the engines and dynamos are of the proper power, so as to be 
fairly fully loaded without risk of injurious overloading in the 
heavy fluctuation of traffic. 

In Table F I give the sizes of a generating plant T have found 
suitable for operating lines with various numbers of cars under 
ordinary conditions, 

It is of course important that the plant shall be of the most 
economical description, but judgment must be used in selecting the 
plaut, as to whether it shall have simple, compound or triple expan- 
sion engines, and as to whether it should be even condensing or 
non-condensing, as particularly in small plants in districts where 
fuel is cheap it may be found-+that where repairs, attendance, water, 
&., are en into account, it may be cheaper to adopt a non- 
condensing engine using 25 lbs. of steam per indicated horse-power 
than a condensing engine using, say, 18 Ibs. of steam per 1 H. P. 

Then again there is the all-important matter of traffic expenses, 
which generally amount to about half the total cost of operating 
electric cars. 

Wages and hours for drivers aud conductors are now fairly uniform 

throughout the kingdom, and there is not much scope for cutting 
in this direction, and it is in the careful arrangement of shifts, and 
in the reduction of lost time at end stops that reductions may be 
made. 
On many lines with short branches a very large proportion of the 
men's time is wasted whilst the cars are standing at termini. Cars 
should as far as possible be kept moving all the time, only sufficient 
time being allowed at the ends of the journeys to allow for turning 
the trolley pole and loading. | 


In this way a good deal more mileage will be got out of, both men 
and ‘cars. 

With the higher speeds in America it is common practice to get 
100 to 120 miles per day out of a car, whilst in this country there 
are plenty of instauces where electric cars are only doing 35 to 40 
miles per day. Even with the limitations of speed to which we are 
here subjected much better than this should be done. 

These remarks have been based upon the operation of overhead 
trolley lines, but apply generally to electric conduit lines upon which, 
if substautially built, the working expenses will be much the same, 
the only difference being a small increase for repairs and main- 
tenance of the conduit, conductors and collectors. 

I have not included any statement as to the operation of cable 
lines, although these are worked at remarkably low rates, as low in 
fact as many electric lines, chiefly because there are only three 
systems of any magnitude in operation in this country, and there 
has been very little recent development in them. l Ena 

I think we are justified in drawing from this small investigation 
the following conclusions :— l 

1. That it is generally possible by increased services to 
increase the gross receipts. 
2. That the operating expenses do not increase at the same 


rate as the mileage, and generally at a less rate than the receipts. ' 


3. That services judiciously increased generally result in 
larger net profits. 

4. That electric traction constitutes the readiest means of 
increasing the reccipts, and at the same time of reducing work- 
ing expenses. 

5. t on tramways already equipped in this country there 
is scope for reduction of operating expenses and increase of 

profits. 

1 e to acknowledge my indebtedness to the Street Railway 
Journal, New York, to the Compiler of the American Street 
Railway Investments,” and to the officials of the various under- 
takings, whose figures have been cited, for their kind assistance in 
the preparation of this paper. 

I trust this short paper may have been of interest to some of you, 
and tbat it will induce you to express your views on the points 
raised, so that we may have the benefit of your valued opinions on 
subjects with which you are in such close contact. 


IRON AND STEEL RAILS IN AMERICA. 


AN interesting paper on the above subject, by Mr. Robert W. Hunt, 
was read at the Annual Convention of the American Society of Civil 
Engineers held in London at the beginning of last week. After 
reviewing the history of iron rails and their replacement by steel, 
the author referred to the fact that the first rail ever made from 
Bessemer steel was placed on the Midland Railway early in 1857, in 
a position where the traffic was such that iron rails had to be renewed 
as often, sometimes, as every three months. The Bessemer steel rail, 
however, did duty there until June, 1873, some 16 years, during 
which time about 1,250,000 trains, and any number of single engines 
had passed over it. There can be no doubt that the enormous ex- 
pansion which has taken place in the development of the railway 
systems throughout the world would have been impossible without 
the discovery of a means of making steel rails cheaply. 

Tbe author referred also to the many attempts to make a com- 
posite rail having an iron base and web with a steel-capped top. All 
these devices were fruitless, and the Bessemer steel rail soon proved 
itself to be master of the situation. The first steel rails laid down 


in America were imported by the President of the Pennsylvania 
Railway, and the first steel rails manufactured in America were 
turned out at Chicago on May 24th, 1865. Since then the develop- 
ment of steel rail rolling mills has proceeded apace in America, and 
Mr. Hunt is of opinion—without wishing to draw any invidious 
comparicons— that at the present day American makers are not only 
rolling the greatest quantity of rails, but are producing at the same 
time the best finished rails in the world. 

Mr. Hunt speaks a word in praise of the McKenna process of 
renewing rails. Mr. McKenna subjects rails which have become 
unfit for further service on main lines, to a heat of not 
more than 1,500° F. in a long furnace. They are then drawn 
from the furnace by a mechanical device, which simul- 
taneously removes any scale which may have formed on the 
surface, and slightly upsets or flattens the section. The rail is 
then passed ihrough a set of forming rolls and given a finishing 
surface in another mill. The original finishing section and height 
is maintained, although the area of the section has been somewhat 
reduced. 5; 

The process can no longer be said to be in the experimental stage. 
Indeed, the wear of the rencwed rails bids fair to be more satis- 
factory than that obtained from new rails of heavier sections. There 
are nearly 100,000 tons of renewed rails in service on the Chicago, 
Milwaukee, aud St. Paul Railway, the Alchison, Topeka and Santa 
Fé, the Wabash, and other systems. 

Mr. Hunt states that one chief engineer (who, apparently, must 
hail from this side of the ocean), on whose railway many renewed 
rails are in use, is of opinion that No rail ought to be used at all 
until after it has been renewed.”. 


eee 
OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, &e., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy o 
the views which he may erpress.] 


CONSUMER writes :—'‘I should be glad to know whether a failure by 
an electric supply company to provide an unintermittent current 
renders them liable to an action at the hands of a consumer. The 
penalties imposed arp in some cases not only too small to prevent a 


recurrence of the evil, but are often insufficient to compensate the 


hapless consumer for the inconvenience caused by the sudden 
extinction of all the lamps in his house. Would you be kind enough 
to say whether proceedings at law would avail the consumer in such 


a cese, either in addition to, or in substitution for, the recovery of a 


peualty as provided by statute ? ” 

% Although the question put by Consumer” has not yet arisen 
so far as we are aware in relation to the supply of electricity, it has 
been frequently discussed in connection with gas and water supply. 
The result of the decisions may be said to be that where a duty is 
cast by statute upon a company or person, and penalties are imposed 
for failure on the part of the company to perform that duty, the 
company are only liable to pay penalties [Atkinson v. Newcastle 
Waterworks Company, 2 Ex., D. 441]. Now it is clear that under 
the Electric Lighting Acts, 1882—1899, that an electricity supply 
company are bound to furnish their current without favour or 
distinction to all persons within their district, and it is also clear 
that they become liable to penalties in case of refusal. Hence the 
jurisdiction of the courts is ousted. It might be argued 
that in mguy cases a company have been held liable both 


to penalties aud to an action, but a reference to those cases 


will show that the double remedy is only available in 
respect of the commission of Acts which the company are prohibited 
from doing or suffering to be done. Thus, in Goodson v. Sunbury 
Gas Consumers’ Compauy [75 L. T. 251], it was held that au action 
would lie for nuisance which resulted in an injury to the plaintiff 
when driving through the streets, although the company were also 
liable to penalties under the Gas Works Act (10 V., c. 15). 


— 


CURRENT SPECIFICATIONS. 
XX.—SALFORD ELECTRIC TRAMWAYS. 


SuMMARY. 


Estent of Contraci.— The overhead equipment of several electric 
tramway routes in Salford. 

Schedules Required with Tender.—No iculars are given as to 
the routes to be equipped, but full schedules of the work to be done 
are given, which must be filled up by tenderers. 

Approximate Length of Linc.—15} miles. 

Poles, Bracket Arms, and Cast-Iron Buses.—To be provided by 
Corporation, only delivery from central power station and ereotion 
being included in this contract. 

Trolley Wire.—To be 0°324 inch diameter, not less than 98 per 
cent. conductivity, and capable of withstanding a strain of not less 
a 153 Ibs. The calculated strain on wires to be not more than 

i i 
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Span Wire.—To have a breaking strain of not less than 2,000 lbs., 
and sag of approximately 12 inches. 

Section Bores.— To comply with specified requirements. 

Guard Wire—To be of No. 8 steel, or an approved stranded 
cable of equivalent strength, fixed to each support if necessary, to 
comply with all requirements of Postmaster-General and Board of 
Trade. | 

Specified Date of Completion. None stated, though reference is 
made to it in the general conditions as appearing in the specifica- 
tion, probably the intention is that it should be stated by tenderers. 

Penalty for Late Completion.—One half of 1 per cent. of contract 
pum per week. 

Stipulations as to Removal Foreman. — See below. 

Stipulations as to Wages paid to Workmen.—See below. 

Arbitration Clause.—None provided; see comments below. 

Date for Receipt of Tenders.—July 16th, 1900. 


This specification has been prepared by the consulting 
engineers to the Corporation, Messrs. Lacey, Clirehugh and 


Sillar, and differs from usual overhead equipment specifica- 


tions in that no information is given as to the streets in 
which the work is to be done. Provision is made for the 
supply to contractors after the contract has been assigned of 
plans of proposed routes, and presumably thongh it is not 
expressly stated, these plans could be inspected by tenderers ; 
but in the specification itself, beyond the approximate total 
length and the scheduled quantities, there is no direct 
information on this important point. 

It is stated in the specification: 

The numbers and.lengths given in the schedule below must be 
taken as approximate only, and as inditating the total amount of 
the work which the Corporation anticipate will be required, but the 
rates filled in by the tenderer must be considered to any less quantity of 
work, or to any greater quantity (within a limit of fifty per cent. on the 
total cost) for which instructions are given within eighteen calendar 
months from date of contract. 

In the first place, a- possible variation in work tendered 
for and work actually done of fifty per cent. is excessive. It 
will prevent the figures sent in being as favourable as they 
otherwise might be, as the tenderer, who has no knowledge of 
the requirements of the Council beyond that given above, 
must cover in his prices the risk of a possible reduction of 
fifty per cent. in the work to be done. | oe 

Further, it is not fair to expect that in the present 


state of markets for material any firm without making 


large provision for the risk can give schedule rates 
for the supply of materials to be ordered possibly 
eighteen months hence. A shorter period might be reason- 


able, but the attempt on the part of some public bodies 


to place the risk of variations in the prices of materials upon 
the contractor for such lengthened periods is unfair to the 
contractor should prices rise considerably, and unjust to the 
ratepayers should there be a fall in prices. A ratepayer has 
the right to purchase at the current rates of the day, and no 
Council ought to bind its possible successors to purchase at 
fixed rates from one contractor over so long a period. The 
powers of an elected council are limited to as great an extent 
as possible by the period over which it holds office, and great 
care should be taken as to the extent to which by its actions 
it binds its successors. 

So far as the technical requirements of the specification 
are concerned, there is little to criticise. Care has been 
taken to demand high-class work, but no undue or incon- 
sistent demands are made. The poles and accessories are to 
be supplied by the Council, but their erection forms part of 
the present contract. Provision is made in the schedule for 
a double trolley wire throughout. 

The general conditions are in several respects unsatis- 
factory, and are not rendered in any sense more acceptable 
by the following clause in the tender form, which must be 
filled in, signed, and sealed by the tenderer. 

The undersigned do hereby offer and agree to supply the 
materials and to perform the whole of the works described and set 
forth in the preceding specification and schedule of prices, in strict 
accordance with the general conditions, dated February, 1900, applying 
to all specifications in relation to the said electricity works and the 
preceding specification, prepared by your engineers, and to their 
satisfaction, for the sum of £ , and also hereby further agree 
that the value of all additions or deductions which may be made to or 
from the works aforesaid shall be determined by the engineers. 

It should be borne in mind that there is no provision for 
arbitration in this contract, and that any disputes are left to 
the sole decision of the engineers. In view of the possible 
excessive difference between the amounts of work tendered 
for and actually done, we strongly advise that a strong stand 
be made by all tenderers against this stipulation, and sug- 


gest that all offers should insist upon the insertion in the 


contract of the standard arbitration clause in the form 
agreed upon between the representatives of the Municipal 
Electrical Association and the Electrical Plant Manufac- 


‘turers’ Association. 


Seeing that the routes are not mentioned in the specifica- 
tion, the following is to a large extent an unascertainable 
risk, and ought not to be accepted without further informa- 
tion :— 


The contractors shall comply with all the provisions and regula- 
tions affecting the works in Salford, and with the rules and 
regulations and requirements of all public bodies, companies, or 
persons whose properties or rights are affected by the works, and 
shall procure all licenses, and deposit all plans, and give all notices 
which may be requisite. 


In the clause relating to the powers of the engineers to 
object for good reasons to the employment of any particular 
workman, we find the claim that such workman must be 
dismissed, not merely removed. This may seem a small 
point, but in reality it means the assumption by the engineer 
of a control over the relations between the contractor and 
his workmen far beyond the rightful relations of purchaser 
and contractor. 

The clause reads :— 


The contractors shall afford all necessary superintendence during 
the execution of the works, and shall constantly employ on each 
part thereof at least one good and competent foreman, skilled in the 
trades and callings required by this specification, and such foreman 
shall, on behalf of the contractors, have charge of such drawings, 
writings, papers, specifications and documents as may be delivered 
to or for the use of the contractors; and such foreman shall also, on 
behalf of the contractors, obey all instructions and directions as may 
be given by the engineers or their authorised representatives, or by 
any person authorised in writing by the Corporation to give such 
directions, and any instructions given to such foreman shall be 
deemed to be given to the contractors; the said foreman, tf objected 
to by the engineers, shall be dismissed by the contractors, and the con- 
tractor shall replace him with another competent foreman The 
engineers shall also be at liberty to object to any person employed by the 
contractors in the execution of the works who shall, in the opinion of the 
engineers, misconduct himself or be incompetent or negligent, and the 
contractors must dismiss the person so objected to and employ another in 
his place. 

The clause giving the engineers power to extend the 
specified date of completion might well be copied in other 


contracts, it suits all reasonable requirements. It states = 


If the completion of the works, or any part thereof, shall have 
been delayed by inclement weather, combination of workmen, 
strike. or lock-out, or by any unforeseen circumstances (other than 
lack of money) which the engineers may consider to have been 
beyond the contro! of the contractors, then the engineers may allow 
such extension of the time for completion of the works as shall seem 
to them reasonable. 


The labour clauses are far more reasonable than in th 
specification recently issued by the neighbouring borough of 
Manchester. They simply stipulate that :— 


All workpeople employed in connection with the contract shall 
be paid the standard rate of wages for the time being prevailing in 
the district where the work is carried out. In the event of the 
contractor violating this condition, the Corporation may declare the 
contract null and void upon such conditions as they may reasonably 
deem necessary, and the contractors shall be responsible for any loss 
occasioned thereby. 

In case the terms of the contract be not duly performed by the 
contractors, the contractors shall pay to the Corporation a penalty 
of £500. 


Another very fair clause relates to sub-letting, a matter of 
necessity in a contract such as this, where apparatus of widely 
differing character is largely employed. 

We find it stated that :— 


The contractors shall not assign their contracts, or any part thereof, 
without the consent in writing of the engineers, nor may they 
underlet the same, or any part thereof, nor make any sub-contract. 
with any person or persons for the execution of any portion of the 
works, unless such sub-contractor shall be approved of in writing by 
the engineers. It is not intended by this clause that the contractors 
shall necessarily be the manufacturers of all materials or appli- 
ances which they may employ, but that the names of the makers of 


all such materials or appliances shall be submitted to the engineers 


for approval, and no sub-contractor shall be allowed to do work 
within the buildings of the Corporation except by the special 
instructions of the enginecrs. 

From the above remarks it will be seen that the principal 
fault, so far as the general conditions go, is the omission of 
any arbitration clause. Were this rectified, very slight. 
modification would render the other clauses acceptable. We 
would again urge upon tenderers insistance upon its inclusion 
in the final contract. 


~ 
* 
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ELECTRIC TRACTION. 
` Bx RANKIN KENNEDY. 


In the evidence given on the municipal trading inquiry, 
Mr. A. A. Campbell Swinton gave it as his view of electric 
traction, that while it would have its day, the motor car 
would eventually drive it out. A consideration of the 
question by anyone acquainted with the inside details of the 


matter, reveals considerable ground upon which to found 


such an opinion. 
The motor car has made far more progress with less out- 


side assistance, than trolley or conduit traction systems ever 
did, and improvements are going ahead by leaps and bounds, 


so that the many defects and disabilities under which these 
vehicles have laboured will speedily disappear. The competition 
will be between vehicles running on rails alongside of trolley 
poles, and vehicles runnfng on any fairly good open road, 
and capable of going almost anywhere. 

On roads, where much traffic in motor cars would be 
common, the old pioneer road plates first used by Outram, 
from whose name the word tramway came, could be employed 
again, as they were in the old light railways before the 
locomotive with its flanged wheels and bulb rails came into 
use. Electric trolley or conduit traction systems are 
properly called in. America street railways. 

In towns the contest will be between street railways and 
street motor cars, the one confined to the railway line along 
certain routes of trolley wires, the other free to run along 
any road, with or without plates. 7 

The laying of tram plates throughout a town or city is a 
comparatively cheap affair. But no matter how perfect a 
motor car may be, it could never compete with a street rail- 
way unless worked on a rigid system. To let them loose in 
the streets on the wild, barbaric, chaotic system on which 
London ‘buses are allowed to run, would mean failure. The 
tramway, confined to a definite line with fixed stopping places, 

‘means orderly and paying. business. 6 

Similarly a plate line in streets for motor cars, to which 
they would be confined, and with stopping places at intervals, 
would make motor cars very serious competitors, even in 
their present imperfect state, and they would have the con- 
siderable advantage of being able to run when and where 
necessary on the common surface, without the plate line. 

It seems, therefore, that all that is now wanted to give 
motor cars a great advance is to provide for them a plate 
line. This would be a cheap addition to a street, and would 
be a great improvement in many small towns over buses or 
horse cars, and better than a trolley system. 

Motor car enthusiasts seem to be pursuing a wrong course 
in attempting long-distance fast-speed cars on common 
roads. The big field for motor cars is in towns and 
cities on a smooth steel plate rail carrying a constant stream 
of paying customers 16 hours a day in a well-managed, 
orderly manner. . 

In good paved streets like London streets, no plate or rail 
would be necessary: nor would it be desirable in such 
crowded, crooked, narrow thoroughfares. Along these the 
motor cars would glide quietly and smoothly. Where 
plates would be advisable they could be laid without inter- 
ference with the ordinary traffic. On these plates, motor 
vehicles, however driven, steam, electric, gas, oil, or com- 

air, could run, no matter (within wide limits) what 
their wheel base may be. | 

High speeds and long distances such as are covered by 
ordinary railways can never be approached or superseded 
by either electric trolley or motor cars; at any rate, not for 
passenger carriage. People will never again return to the 
roads for travelling, except for short distances, and where no 


railways exist, and where it is considered a pleasure to go by 


Underground traction in tunnels has two systems, cable, 
and electric trolley. Here there can be no doubt as to the 
superiority of the electric trolley over all others. 

It would seem, to sum up the present position of traction, 
that steam locomotives on ordinary railroads have no com- 
petitors worthy of consideration in heavy high speed work 
and long distances, 


The electric trolley and the motor car will both compete 
against the horse, mule, and ass, and when, between them, 
these animals have been annihilated in road traction, the 
contest will finally be between trolley and motor car. 

The writer agrees with Mr. Swinton in the opinion 
that the motor car will come out first, when perfected and 
worked on a proper tramway system. 

As to the motor cars themselves, these have made 
wonderful progress, but still require improvement: the 


choice lies between steam, internal combustion motors, and 


electric accumulators, Steam and accumulators are too 
heavy at present as they have hitherto been worked. 

Improved accumulators, worked on a rational system, 
should do far better than they have done in past trials. The 
more one studies the facts of accumulator traction and the 
behaviour of cells, the more one feels they have been badly 
used, or, rather, abused. i 

It is worthy of note that in trolley electric traction, from 
the very beginning, twenty years ago, there was not one 
single problem: of the slightest difficulty. All that was 
required to establish it was the energy and money of its pro- 
moters ; they put their money on a dead certainty and 
attacked the easiest problem first. 8 
~ Not so with accumulator traction. If there was any 
unsuitable application it was to cabs; a hire cab is subject 
to no rule as to its journeys, it is uncertain in its 
engagements and movements, its supervision is almost 
impossible, and the cells are worked under the worst possible 
conditions, | 

The electric omnibus idea was correct from a business 
point of view, and, no doubt, will be revived again when a 
thoroughly sound engineering design is worked out for their 
mechanism and working. i 

A vehicle running daily a given mileage along a givèn 
route a certain number of hours per day presents a mere 
shadow of the difficulties in the way of hire cabs. Batteries 
for traction have, in tramway work, mistakenly been always 
made for and worked at discharges over far too long 
periods of time. en 

Notwithstanding past failures, there is still hope for 
battery traction if properly set about, more especially with 
recently improved cells. 

At the moment, the internal combustion motor is fore- 
most for light vehicles and boats, being by far the cheapest 
and lightest motor. But for luxurions travelling, short dis- 
tances, with silence and cleanliness, nothing can be better 
than the electric battery car, although it is expensive to 
run. | | 
On the whole, - it is not to be concluded by any means 
that the electric trolley system is to be the only and final 
system of street railways, road traction, or even light rail- 
ways. Like the stage coach, the canal, the candle, and the 
gas jet, it will“ have its day.” 


REPORT OF THE DEPARTMENTAL | 
COMMITTEE ON THE PATENT OFFICE. 


THE report has been published (by Messrs. Eyre & Spottis- 
woode) of the Departmental Committee on certain suggestions 
which have been made for developing the benefits afforded 
by the Patent Office to inventors, The summary of the 
Committee’s recommendations is as follows :— 

1. (a) That classified illustrated abridgments of all specifi- 
tions from 1617 to 1883 should be made, and the work 
completed by the end of 1906. (6) That volumes of 
collected abridgments for each of a limited number of leading 
subjects of invention should be placed in the Patent Office 
library as an experiment. 

2. That no action should be taken as regards the issue of 
reminders for payment of renewal fees. | 

3. That authority should be given to the Comptroller- 
General to reprint specifications of expired patents for which 
there is a demand, ~- 1- V 
- 4. That a system of deposit accounts for Patent Office 
publications should be experimentally adopted, 
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5. That the annual allowance for the purchase of books 
and for binding for the Patent Office library should be 
increased for the next three years, and that a special sum 
should be allowed for the purchase of books already selected 
but which cannot be supplied for want of funds. l 

No. 1 (4) consists merely in hastening forward the work 
already taken in hand by the Patent Office. The utility of 
the abridgments is unquestioned, and their completion will 
be welcomed by all who have to use the Patent Office library. 
At present there are 146 classes of subject matter, and the 
present work of abridgment has been divided into seven 
periods of different lengths. When completed, therefore, 
the whole set of abridgments from 1617 to 1900 will be 
contained in 1,022 volumes, This will make a complete 
and intelligible set of abridgments to the end of the current 
year, The work includes the re-abridgment of those periods 
which are at present imperfectly abridged, and all the ubridg- 
ments will be illustrated. l l 

Recommendation No, 1(%) is a further development of 
the system of abridgments. Instead of having, as at present, 
seven volumes of each of the 146 classes, covering the period 
from 1617 to 1900, ìt is proposed to sub-divide each of the 
146 classes into seven sub-divisions and bind together all the 
abridgments of patents in each sub-division during the whole 
of the above years in one volume. The number of volumes 
under this system of division would remain the same, viz., 
1,022, and the system will, we think, more fully meet the 
objects aimed at, viz., assisting searchers in their work. 
The greatest benefit will, of course, accrue to those who 
indulge in “ fireside searches.” It is recommended that this 
innovation be tried experimentally with a few of the leading 
heads of subject matter, and that the expense of printing be 
not incurrcd till the Comptroller-General has had opportuni- 
ties of watching its working. | | 

No. 2.—The Committee recommend that no action be 
taken with regard to the issue of reminders for the payment 
of renewal fees. The reasons given for this decision are 
many, but not very convincing. They may be summarised 
and answered shortly as follows :— | 

(%) The information as to renewal fees is endorsed on the 
back of each patent, and the letter sent to each applicant 
with the patent, directs attention to this endorsement. The 
patentee therefore has express notice of his obligations. 

Even the most express notice possible is apt to be lost sight 
of after the lapse of four years. | 

(5) In 1898 10,792 patents expired through non-payment 
of fees, but the Patent Office in three years only received 97 
communications from patentees, who found too late that their 
patents had expired. While it is true that a large number of 
patents expire annually from non-payment of renewal fees, 
the Committee has no evidence before it to show that the 
lapse is caused by inadvertence. | 
The great majority of patentees know that once a patent 

has expired, it can only be revived by means of the cumber- 
some and expensive procedure of a private Act of Parlia- 
ment. Only those who are ignorant of this fact, or who are 


of a particularly sanguine disposition, would indulge in a 


hopeless appeal to the Patent Office. In the last three years 
we have come across two cases of patents which had 
been allowed to lapse through inadvertence. In neither case 
Was any communication made to the Patent Office. It is an 
undoubted fact that quite a considerable number of patents 
would be saved, were the Patent Office to send out 
reminders. | | 

(„) In the case of trade marks there is a statutory obliga- 
tion laid on the Patent Office by Section 79, Sub-section (1), 
of the Patents, &c., Act, 1883, to issue reminders to owners 
of trade marks, but there is no such obligation in the case of 
patents, the reason apparently being that after nearly 14 
years the owner of a trade mark is reasonably entitled to 
official notice, but that there is no necessity to give the 
owner of a patent a similar notice at the expiration of a very 
much shorter period. 
The very much shorter period is nearly four years in the 
case of the first payment, and one year in the case of sub- 
seguent payments. 
of a fee in one year—certainly in four—as in fourteen. In 
many business matters where payments are made monthly it 


f usual to give notice that the payment is about to fall 
ue. 


It is quite as easy to forget tlie payment. 


(e) The Committee is precluded by the terms of its refer- 
ence from recommending any alteration in the existing law. 

The. absence of statutory obligation to send out reminders, 
mentioned above, would, the Committee appear to think, 
necessitate a change in the law before reminders could be 
legally sent out. If this is so, it would preclude it from 
recommending a change; but it is no reason for a positive 
recommendation that no change be made. 


(f) The Patent Office has no documentary evidence dis- 
closing an address for service appointed by the patentee. 
The Register of Patents does not necessarily contain the 
last address of the person responsible for the payment of 
renewal fees. Also cases may arise where a third party may 
pay the fees in respect of a patent of which he is not the 
registered proprietor. | | 

If the Patent Office were to notify the registered owner, 
they wonld discharge their obligation. Most, if not all, of 
these objections apply equally to trade marks. In any 
case, a system of registration of addresses of patentees could 
be introduced with but little extra Jabour or expense. 

(y) The Chartered Institute of Pateut Agents object. 
They urge that the work could not be done satisfactorily and 
reliably by the Patent Office. Patentees often rely on agents 
for advice as to the expediency of paving renewal fees, and 
agents make a practice of issuing notices to their clients 
before the fees become due: for this they charge a moderate 
commission if the fee is paid, but receive nothing if the 
patent is abandoned. Agents have frequently a general 
authority from clients to act on their behalf in the matter of 
payment of fees, which may involve questions of more 
Importance than the mere payment of the fee, e. ., the main- 
tenance of an unprofitable patent in the United Kingdom 
may be expedient in order to keep alive the same patent 
which is being profitably worked in a foreign country. For 
this purpose agents have to Keep carefully prepared books 


and employ a special staff, 


With all due respect to patent agents as a class, the 
Patent Office could do the work quite as satisfactorily as 
they do. In both the cases mentioned above of patents 
lapsing, the inadvertence was on the part of the agent, who, 
despite his carefully prepared books and special staff, may 
occasionally need reminding himself. Patentees could still 
rely on their agents for advice, and the agent could still pay 
the fee and earn his moderate commission. Why the agents 
object we do not see. We do not believe it is because they 
are afraid that they might lose their commission; we do not 
think they would. The reasons given above scarcely justify 
them in objecting. The Committee seem to have left out of 
consideration the quite appreciable number of patentees who 
do not employ agents; doubtless the agents ignored them, 
too, in giving their evidence. 

(% The patent agents contend that if the Patent Office 
were authorised to send out reminders, it would also be forced 
to assume the responsibility of advising as to the effect of 
non-payment, and especially the result likely to follow from 
lapsing of a master patent on those of a subsequent date. 

This contention is absurd and unmaintainable, both from a 
legal and moral point of view. 

The Committee was precluded by the terms of its reference 
from making any recommendation as to the introduction of 
a cheaper method of reviving lapsed patents. We remain 
totally unconvinced by the reasons given by the Committee 
for their conclusions on this point. | 

No. 3.—There are about 8,900 specifications of expired 
patents which are out of print, and the number is increasing 
annually. Copies of these are often wanted, chiefly in con- 
nection with legal matters. The Committee makes the 
sensible recommendation that the Comptroller-General be 
authorised to reprint such of these as there is a demand for. 
They suggest that it should only be done on the under- 
standing that the applicant will take not less than six copies 
at the usual price of 8d. each, discretion being reserved to 
the Comptroller-General to refuse to reprint where he con- 
siders it undesirable. The suggestion is a good one, and the 
restrictions reasonable. 

No. 4.—The deposit accounts if successful are intended to 
supersede the post card system of payments, The regular 
purchaser, such as the country patent agent, will doubtless 
prefer the new method, and the occasional purchaser the old, 


Vol. 47. No. 1,181, JULY 13, 1900.] 


THE ELECTRICAL REVIEW. | 81 


No. 5 reconimends the extra grant of a trifling sum of 
£300 for three years for books and binding, and the 
immediate expenditure of another £300 for books already 
selected, but which cannot be purchased from lack of funds ; 
comment is needless. 

The proposals entail an increased expenditure for 1900-1 
of £3,125, not a large amount when one considers the useful 

which the Patent Office carries out, and the sum 
which ought to be expended on it to enable it to fulfil that 
purpose to the best advantage. 


RAILWAY RATES AND CHARGES FOR ELEC: 
TRICAL MACHINERY AND APPARATUS. 


[COMMUNICATED. ] 


OnE of the points in connection with the manufacture of 
electrical machines and apparatus which has apparently been 
overlooked is the very high rates charged by the railway 
companies for the despatch of the various machines used in 
connection with clectricity supply. These charges are very 
important, both from the manufacturers’ and contractors’ 
point of view, and if they were examined carefully, it would 


be seen at once how very excessive they are, especially when. 


the sale prices have been cut down to the lowest figure. 

It seems peculiar that after manufacturers making a special 
effort to reduce expenses in the manufacture, and paying 
large sums for labour-saving machinery, they should leave 
this very important matter more or less out of the reckoning. 

Consulting engineers, however, seem alive to the import- 
ance of this, as in nearly all specifications it is specified that 
the prices quoted are to include delivery at the works, 

In all other industries, as the result of persistent agitation 
by the manufacturers, special low rates have been quoted for 
many things, but there is hardly one special rate quoted for 
any one instrument or machine used in the electrical 
industry ; in fact, it might be said to be non-existent as far 
as the railway companies are concerned. 

All goods known to the railway companies are classified 


under the different headings, and divided into five classes, - 


the first-class rate being the cheapest, and the charges 
increasing till they reach the maximum at fifth class. Besides 
these, there are several other rates which are used for traffic 
which ee a large space, or which requires a whole truck 
to itself. 

In this classification book, which is issued by the Railway 
Clearing House, and can be obtained by anyone for 1s., there 
are not 12 electrical instruments named, but with the 
exception of these few, accumulators, batteries, dynamos, arc 
lamps and transformers, they are all charged under one 
heading, viz. :—Electrical instruments for electric lighting 
and power at fourth class. 

Even such common instruments as meters are not named, 
although gas and water meters are provided for (these go at 
third class), so, of course, they are charged at nearly the 
highest rate possible. Not a word is said as to the numerous 
other instruments. This is a serious matter and requires 
looking into at once, considering the large number of this 
kind of instruments forwarded. 

Again, there ought to be special rates for such articles 
as glow lamps and electrical fittings, as there must be an 
enormous traffic in this class of goods. 

The way to remedy this state of affairs is for all manu- 
facturers to combine and draw up a list of the different 


apparatus made, and endeavour to persuade the railway com- 


panies to quote rates. It is of no use for one or two firms 
to take it in hand. The manufacturers may be trusted to 
see that the rates are fair and reasonable. 

The way the few articles are at present provided for by 
the railway companies might be improved upon. For instance, 
arc lamps are now described as follows: — Arc lamps (ex- 
chiding globes or carbons) in parts, in cases, fourth class; 
arc lampe, in parts (except otherwise provided for), fourth 
class. Of course, there is no difference whatever, and they 
can therefore all be charged at fourth class. 

This is only an instance of the way in which the railway 
companies charge, and it would, therefore, be of advantage 


when steps are taken to obtain new rates, to see that there 
are no cases like this. l 

The trade is now of such importance from the railway 
companies’ point of view, that they would only be too glad 
to meet the manufacturers if they were approached on the 
subject in a proper manner, as they cannot be supposed to 
know what is required unless it is put before them. 

The railway companies’ method of charging, and the 
number of ways by which goods can be charged, is so com- 
plicated, that it requires someone who has a good knowledge 
of railway methods of charging to understand them. The 
ordinary clerk who usually checks the accounts (if they are 
checked at all) cannot help passing items, which, if dealt 


with properly, would be found to be charged wrong; the 


most curious part of it is that the railway companies benetit 
by these mistakes in nearly every case. 

It would pay every manufacturer, whether large or small, 
to see before settling accounts that they have been pro- 
perly examined by a competent clerk. In checking the 
accounts it should be seen first whether the goods have been 
forwarded or received, as the case may be, as very often 
items are charged twice; the weights should then be care- 
fully examined, as often they are put down a cwt. more than 
they really weigh (quite accidentally of course). In examin- 
ing the rates it is easy to see if they are correct, a8 the 
classification book referred to gives the class, and the rail- 
way companies’ rate books are always open for inspection by 
the public. The charges can be calculated out or obtained 
from the scale of charges to be found in the classification 
book, which is indispensable to clerks in checking these 
accounts. 

There are often to be found on the invoice items under the 
heading of “ paid ons; these should be struck off and 


` deducted from the total, and an explanation as to how they 


are made up obtained, before paying, as if the goods come from 
a distance there are not always rates through; they are 
then booked to the place where there are rates, nearest to 
destination, and then re-booked; thus there is a double 
charge. 

All overcharges should be deducted from the accounts 
before paying; the writer has deducted, and the railway 
eompany have allowed more than half the total amount of 
the accounts, and not one week in the year passes but there 
is a substantial amount to be deducted. 

If these directions are followed carefully, there will be 
found to be a saving of nearly 50 per cent., which is cer- 
tainly worth considering, as carriage is really a dead loss. 

Another point which appears to call for more attention 
than it at present receives is to consider which would be 
the most economical way of forwarding goods with safety. 
All goods, sent in small lots, up to 28 lbs., would go 
cheapest by passenger train, and should, especially if the 
instruments are what might be termed delicate, always be so 
sent. This, as far as experience goes, is generally done, but 
proper attention is not given to the labelling. . 

It may not be generally known, but goods sent labelled 
„glass,“ “ fragile,” and delicate instruments, with care, are 
charged 50 per cent. over the ordinary charge, while this 
might be avoided by simply labelling them as “ Electrical 
instruments with care,” and answer the same purpose. 

It will also be of advantage if the manufacturers sign 
what is known as a “General risk note,’ whereby the 


sender takes the risk of breakage, &c., under the usual con- 


ditions, as, with proper representation to the railway com- 
panies, a large number of instruments, such as meters, 
ammeters, voltmeters, testing sets, &c., can be sent at half 
rates. This is a consideration, and in the writer’s experience 
this course has resulted in a large saving. 

If strict attention is paid to careful packing, there need 
not be any fear of breakage occurring, unless the goods are 
wilfully damaged, when compensation can be obtained 
for it. 

Another great thing in forwarding goods is to deal 
direct with the railway company, and not with the 
different carting agencies; this will be found to be much 
cheaper and better in the end, and the goods will be much 
less liable to delay or damage. It is a well known fact, 
that although the railway companies are rather slow in 


‘settling claims made upon them, these carting agencies 


are much more so, while if goods are lost in transit, 
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it is much better and expedites matters considerably to have 
only one party to deal with, and, of course, if the railway 
company have the goods handed them direct, there is leas 
chance of anything happening to them. 

The rates for raw material also require special attention, 
as mistakes in charging the correct rates are bound to be 
made, as some of the materials used in the trade are not well 
known to the railway companies. 

One thing requiring immediate amendment is the practice 
of some firms paying the carriage on delivery,“ as this 
does not give a chance to see if the charges are correct, or 
if the goods are damaged in any way. If the firm has not an 
account with the railway company, one should be opened. 
Before signing, the carmen’s delivery sheet should always be 
endorsed not examined if the goods cannot be unpacked 
in his presence. This prevents any dispute afterwards when 


the claim is made, as they decline to pay any claim if they 


hold a clear signature. 

When goods are found to be damaged, an intimation 
should be sent immediately to the railway company, with a 
request that they will send a representative to inspect the 
goods; at the same time an estimate of the cost of damage 
should be enclosed. This will have the effect of ensuring an 
early settlement of the claim. The damaged goods should 
never be repaired or put away till they have been inspected, 
as otherwise the railway company may decline to pay the 
claim on the ground that they have no proof that the 
damage really occurred. There need be no delay in having 
claims settled promptly by the railway companies if these 
points are observed. 


HORSE AND ELECTRIC TRACTION AT 
GLASGOW. 


WE venture to believe that no British (we had nearly said 
English) tramway report has yet been made to speak so 
eloquently against horse traction and in favour of electricity 
as that which has been issued by the Glasgow Tramway 
Committee for the year ended May last. The operations of 
the past year, as there outlined, show beyond the shadow 
of .a doubt that electric traction is cutting the ground 
from beneath the feet of the horse. The great work of the 
year has been the carrying forward of the large scheme 
under which the entire tity lines will be operated by the 
electric trolley method, and this has to some extent interfered 
with the ordinary traffic, occasioning certain unavoidable 
interruptions. But notwithstanding this, the working 
resulted in an improvement shown in the following table :— 


Gross. ` 


Workin G 
Year. re venus. 3 balance, 
1898-99 £439,224 £318,105 £121,118 
1899-1900 469,965 344,721 | 125,243 
— | = 
Increase £30,741 £26,616 | £4,125 


The electric traction section total receipts were £53,711, 
und the working expenses £24,252, leaving a balance to net 
revenue of £29,459. The proportion of working expenses to 
receipts is 45 per cent.; but taking the horse results, 
receipts £416,253, less working expenses £320,468, there 
is a balance to net revenue of only £95,784, making the 
percentage of working expenses to receipts nearly 77 per 
cent. These calculations do not include certain large 


sums for interest on capital, sinking fund and depreciation. 
After such payments have been made £12,500 is set apart 
for the “common good, and £46,568 is transfe to 
general reserve fund. 

The horse sections have suffered heavily in the way of 
expenditure by a serious attack of glanders which appeared 
in July last, and the price of food stuffs has increased by 
5°37d. per horse per week. This item cost 78. 8°60d. per 
horse per week for a stud of 4,411 horses. It is rather 
curious to note that although electric traction is being 
adopted throughout, the stud shows an increase of 81 
horses for the year, but this is accounted for by the fact 
that extensions are being made all round, and there is an 
increasing demand for a closer service on all routes. In all 
probability the 1900 or 1901 accounts will begin to show a 
very marked diminution in the number of horses. There 
are at present only 47 electric cars running, but 
132 are ready for service, having been constructed and 
equipped at the Corporation’s own car building works at 
Coplawhill. Twenty-seven more are constructing, and orders 
have been placed outside for 80 car bodies which 
will be electrically equipped at Coplawhill. The experiment 
of electrically equipping the old horse cars appears to have 
been tried, for one is reported to have been so equipped 
“ with satisfactory results.“ 

The present system extends over about 41 miles of double 
and 1 mile of single track = 83 miles of track. At May 
31st, 1900, 15 miles of double track had been renewed for 
electric traction, and as other 17 miles are either new or 
have been recently renewed, and as the rails are quite suit- 
able for electric traction, this only leaves 6 miles still to be 
renewed. Five miles of double track are now being worked 
electrically. The work of laying the ducts for the feeder 
cables is almost finished, and contracts have been placed 
for the feeder cables and also for the overhead equipment. 
It is anticipated that a large service of electric cars will be 
ready early in 1901. 

The gross capital expenditure hasbeen £1,061,339, but since 
1894 depreciation has been written off this sum to the tune 
of £124,306, leaving the capital account at £937,033. 

The electric car revenue has been maintained at nearly 
14d. per car-mile, and the horse cars have earned 11°30d., 


- and this, as we have already said, is in spite of the inter- 


ruptions caused by the track conversion operations. 

In view of the trouble with car mishaps which have arisen — 
in several places, due to careless or inexperienced drivers, it 
is satisfactory to find that arrangements have now been 
made for the systematic training of a sufficient number of 
our present staff as motormen.“ For this purpose a skeleton 
school car has been built, and the men are being put through 
a course of instruction, not only in driving an electric car, 
but also in the details of the electrical equipment. The men 
are paid the usual wages while receiving this tuition. This 
is an excellent feature of the Glasgow report, and it is well 
worth the attention of other Corporation tramway managers 
who, like Mr. Young, are anxious, when the electrical service 
comes into full swing, to avoid the unfortunate experiences 
which have happened in some places. 6 

It is only to be expected that the Tramway Committee 
will conclude their report with words recording their gratifi- 
cation at the continued success of the department, and par- 
ticularly at the extremely satisfactory results which have 
attended the introduction of electric traction. Their high 
appreciation of the services of the popular general manager, 


Mr. John Young, and his staff, is well-deserved and freely 


given. 

An analysis of the accounts is not an easy matter in view 
of the necessary mixing up of horse and electric figures to 
a certain extent, but there is one figure which attracts our 
notice. The amount of depreciation written off the entire 
system is £32,079 for the year. Horses alone are respon- 


ELECTRIC TRACTION. 


— Average cars 

(16-hour day). 
Year to May 31st, 1900 27°82 1,165,749 927,870 
Year to May 31st, 1899 18°57 545,830 397,470 


— aa 


Passengers Aver. receipts | Average Kw.- 


carried. Receipts. per mile, hours per mile. 
14,825,858 53,611 13 3 13°87 1°26 
6,188,981 23,003 15 8 13°89 1:37 
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sible for £13,441 of this, and the average value placed upon 
the 4,411 horses is £20 apiece.. The small amount of elec- 
trical equipment is responsible for £1,885, machinery and 
plant £1,229. We fancy the depreciation item in the 
accounts for 1902 or 1903, when everything is electrical, 
will be just a wee bit under £32,079. In the abstract of 
accounts, the figures which appear at the bottom ‘of the pre- 
ceding page are given regarding the working of the electrical 
section for the two years. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900, 


Compiled expressly for this journal by W. P. Tompson & Co, Blectrical Patent 
Agents, 829, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inguiries should be addressed. 


11,471. * Improvements in electro-magnetic brakes,” H. E. Watrern, Dated 
Jane Mth. 

11,496. ‘Improvements in means for preventing sparking in electric 
switches, commutators, current conductor contacts, contact breakers, and 
other devices.” J. V, SHERRIN. Dated June 2th. 

11,500. “Improvements in arc lamps.” P. H. F. Srima Dated June 25th. 


504, An improved process for fitting submarine cables for quick sig- 
al H. E. Kerrier. Dated June 26th. (Complete.) 
` 11,519. “Jmprovemente in telegraphic receiving and translating arrange- 
iments.” A. Murmmugap. Dated June oth. 

11,516. An improved electrical apparatus for the painless extraction of 

or the like surgical operations.” L. Rovusizn and L. Besse. Dated 

June th. 

11,519. * Improvements in frogs to be used in connection with overhead con- 
rii of electrical tramways and railways.” H. G. Nicholson. Dated June 

11,547. s Improvements in ating: for overhead trolley systems of electric tram- 
ways.” G. Hitz. Dated June Mth. 

11,556. “Improvements in terminals and supports for Nernst lamp glowers.” 
M. W. Hanas. Pased June 2th. (Complete.) 

11,557. ‘‘ Improvements in ballast resistances and cut-outs for Nernst lamps.“ 
H. N. Porrer. Dated June 26th. (Complete.) 


11,568. ‘‘Improvements in systems for lighting by. Nernst lamps.” A. J. 
Wurts. June 2th, (Complete.) | 

11,569. ‘Improvements in star apparatus and cut-outs for Nernst lamps.” 
A. J. Wurts, M. W. Hanxa, and H. N. Porrer. Dated June Bth. (Complete.) 

11.500. Im ements in terminals, connections, and soppor for Nernst 
lamps.“ A. J. Wurts and M. W. Hangs. Dated June th. (Complete.) 


11,561. “Im ements in Nernst lamps and heaters therefor.” A.J. Wurts, 
H. N. Porrer, E. Benwetr and M. C. Berne. Dated June 26th. (Complete.) 

11,562. Improvements in electric lighting.“ P. C. Hewirr. Dated June 
2th. (Complete.) - 

11,571. “ vements in battery compounds.” H. J. BLUMENBERG, jun. 
Dated June (Complete.) 
' 11,584. “Improvements relating to incandescent electric lamps.” C. Pau” 
THONIER. (Date applied for under Patents, &c., Act, 1883, Sec. 108, March 30th» 
1980, being date of application in France.) Dated June 26th. 

13,588. “Improvements in electric railway systems. G. E. Kerr. Dated 
Jnne 26th. . : 

11,597. “Improvements in flexible conduits for electrical conductors.” H. G. 
Oan unn. Dated June 96th. (Complete.) 

11,609. “Improvements in means for protecting electrical apparatus from 
abrupt changes in stasic potential.“ P. H. Tuomas. (Date applied for under 
Patenta. &c., Act, 1888, Section 168, November 27th, 1899, being of applica- 
tion in United States.) Dated June 26th. 


N ee “Improvements in dynamo-electric machines and electric motors.” 
H. F. JoEL, sen. Dated June 26th. 
11,646. Improved switch for lampholders. F. Rawiines. Dated June 
With. (Complete.) 

11,660. “An im ed cut-out plug.“ 
June 27th. (Complete.) 
41677. “Improvements in tus relating to the parallel running of 
ee current machinery.“ H. C. LxAx R. Dated June 27th. £ 

11,692. “Improvements in or connected with electrical tramways or 
railways.” H. G. NıcHoLson. Dated June 27th. 

11,695. “Improvements in alternating current wattmoters.” W. L, Wise. 
(The Union Eloktrioitats-Gesellschaft, Germany.) Dated June th. 

11,704. New or improved electric brush-holder.“ W. E. Burxanp. Dated 
June 

. “Im ts in the construction of electric lamp pillars.” Harpy 

inp abs, . and J. SourHaLL. Dated June 2th, 


11,720. “ C jee relating to 1 en p tus for 
ing the charges in internal combustion motors, and for other similar 
exploding H. T. Dawaox and H. A. Dawson. Dated June Sth. 
11,777. “Im ements in or connected with electric switches having inter- 
mittent or step-by step motions.” W. KıxesLaNnD. Dated June 28th. 
11,768. “Improvements in electrio light brackets or fittings.’’ 
Cozwvaxp. Dated June Bth. 


" 11,787. ‘Improvements in electrical starting and regulating switches.” 
electric current 


A. H. Hicepzy. Dated June 2th. 
„Improvement in regulating devices for altern 
LoT. TEE Barrian ‘Tuomsox-Housrox Co., Lrp. (E. Thomson, United 
Dated June Wih. 


Senses.) 
un. ' in automatio switohes for telegraph and 
cirouits.’” 5 and C. MoraneLLI, Dated June ah. (Comptes 


M. Haase and E. Roper. Dated 


J. F. 


the door breaks the circuit and stops both 


1,813. “ An improved method of fixing the chins or other insulator and also 
conducting wire in sparking 12 for ignition by electricity for gas or explosive 
vapour or oil engines.” A. ART. Dated June tb. 


11,814. Improved means of 55 ornaments to tubular poles 
and the like.” P. Ausrin. Dated June . 


11,819. ‘Au instrument for measuring rotary field currents.” BIRMENS 
Bros. 4 Co., Limwitep. (Siemens 4 Halske Aktien Gesellschaft, Germany.) 
Dated June th, (Complete.) ; 


` 11,934. “Improvements in telegraphy and apparatus connected therewith.” 
A. BuLL. Dated June th. (Complete.) 


11,825. “Improvements relating to electrical installation and distribution.“ 
J. F. Surg. Dated June th. 


11,885. „ Improvements in eleotro- p neumatio controlling appara % E. R. 
Hunt, (Date applied for under Patents, &0., Act, 1883, Sec, 103, January 138th, 
1900, being date of application ia United States.) Dated Jane 29th. f 


11.840. Improvements in means for preventing in electric switches, 
commutators, current conductor contacts, breakers, and other electric devices.” 
J. V. SHERRIN. Dated June tb. 


11.888. . in and relating to flag or banner poles, or for use in 
connection with arc lamps or for other like purposes.” J. K. GRINDRED, 
Dated June goth. z 


11,881. Improvements in or connected with secondary batteries.” R. 
Kennepy. Dated June 30th. 


_ 31,866. “Improved means for coupling wire cables.” F. Donn and E. 
Faocoatr. Dated June 30th, 


11,869. “ Electric generators for mili and other cyoles."" H. V. WEYDE, 
Dated June 90th. oe N 


11,891. “Improvements relating to aleetrio traction for tramway and other 
similar vehicles.” A. BAIBIRUX. June 80ih, 


ABSTRACTS OF PUBLISHED SPRCIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Tuomreou 
and Oo., 893, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, dd. (in stampa). 


10,734. INN in electric looks and combination mochaniom therefor.” 
P. A. Nowtoa. (K. d. Carleton.) Dated August 2nd, 1898. Relates toa latch or 
lock electrically controlled from a distance, and rien to give an alarm when 
tampered with, the lock being specially suitable for the front door of apartment 
houses. An eleotromagnet is mounted on a spring frame, which can be 
operated from the outside by a knob pinde and follower. A spring bolt 
is se te and carries an armature. Normally the operation of the knob 
spiodie has no effect on the bolt, the magnet and frame reci g idly, bat 
when an operator in charge completes the magnet cirouit at some distant 
point, the retraction of the frame and magnet causes the armature and bolt to 
move also, and the door is unlocked. The cirouit is made spring 
contacts in the door and frame. Two alarms, &c., are placed in multiple oir- 
cuit with the main circuit, one near the lock and the other near the operator's 
station, these both sounding when the circuit is completed, notifying both the 
visitor and the operator that the lock is ready to be operated. The opening of 
arms, thus notifying the operator 
that the door has been opened. Slight modifications of the arrangement of 
magnet and armature may be made, and the magnet may operate the striking 
plate instead of the bolt. An electric combination mechanism may also be 
applied to the lock or to any form of eleotrio look. D claims. 


10,868. “improvements ia galvanic batteries.” A. J. Benedict. (W. 8. Bee.) 
pies July 20th, 1808. Relates to portable sealed batteries adapted for use 
with lamps for vehicles, &c. A vulcanite casing is divided by vertical] partitions 
into cells in each of which is a perforated cylindrical zinc electrode surrounded 
by a perforated tube of vulcanite which is turn surrounded by a perforated 
carbon electrode, held in place by pieces of celluloid placed between it and the 
perforated tube, or the lower end of the carbon may rest on a plug 
sorewed into the lower end of the perforated tube. e connection m the 
zino is made by a thin platinum wire arranged so chat the lower end of the zinc 
always rests on the wire. The cells are closed by a cover in which are apertures 
closed by plugs, but in place of these the cover may be made to slide or revolve 
so that the apertures in it may be made to coincide with the centre of the cell 
when it is rean rod to remove the sinc. A gas exit permits the escape of gas 

u 8 


but not of liquid. 4 claims. 
18,686. “ ta electrie heaters.” i. Dated July 30th, 1898. 
A rectangular or cylindrical block is moulded with a continuous groove, from a 


mixture of fire y and lampblack, and fired. The groove is filled with 
a mixture of carbon, vegetable fibre treated with sulphurio acid, lampblack, 
blacklead and s „ and ed, a resistant conductor being thus formed. Ora 
resistant metal wire may be wound in the grooves. The ends are connected to 
terminals on a plate, and the resistance enclosed in a steel casing. The spaces 
are filled up by evaporating brine in them, or with a mixture of silicate and 
carbonate of and either lampblack, mica, or talo; or mica or tale alone 
may be used. 1 8 

16,868. “ fer metals from’ their 02- 
binations.” Dr. €. P Dated July 30th, 1 Relates to e e 
from their patogen salts. The halogen salt, for example, carnallite, when it is 
desired to obtain magnesium, is fused, and then transferred to an electrolytic 
tank, which may contain a large number of electrodes, The fused electrolyte is 
covered over by a refactory and non-conducting material, such as asbestos. 
Above the asbestos a vacuum may be formed, or an inert gas substituted for the 
air originally present. 4 claims. 


18,716. “improvements ia systems ef electrical distribution.” The Brition 
Tieeezeen-oweten Company, Limited. (C. P. Stelametz.) Dated August 2nd, 1898. 
Relates to a method of obtaining multiphase currents from a single-phase 
circuit. Motors or generators are connected across the mains in series to pro» 
duce the desired effect. An ordinary generator supplies the mains, and in 
order to obtain a polyphase current to drive motors, two machines preferably 
synchronous motors are oonnected in series. A third wire is connected to the 
intermediate point. à claims. 

18,718. “Improvements ia systems of contre! fer olectrically tralas.” 

britich Trensen Limited. (E. W. Riles, poly gi) August 
2nd, 1898. Electric locomotives and motor vehicles are uipped to run sepa: 
rately or to be oontrolled from a single point when coupled in a train, so that 
the motor equipments on the different vehicles can be run in series or in 
parallel. A single cable connects the two cars, which have the usual motors, 
trolleys and controllers, and ground connections. A switch is set to make the 
ground connection on one car, and then the driver at the controller can set the 
switch to couple the two sets of motors in series, or he can set it to earth so that 
the motors then run in parallel. 7 claims. 


10,717. °*tmprovemeat ia treiieys fer electric rallways.” The Arten Thomeca- 
Heaston „ Limited. (F. L. Cace.) Dated Angist 2nd, 1808. Relates to 
collectors for electric railways and tramways on the overhead system. The 
trolley pole socket, forked at its lower end, straddles the casting, to which it ie 

voted below the centre line of a spring. This casting swivels on a stud on the 

which has a socket for the wire leading to the motors. The ng guided 
on a tube attached to the casting bears on the oam - aha end of the pole- 
socket to lift it, and also acts as a buffer when the trolley flies off the wire as it 
bears on the cross head attached by side rods to lugs on pole-socket. A stop 
nut on the tube limits the motion of the cross - 6claims. 


84 THE ELECTRICAL ‘REVIEW. 


[Vol. 47. No. 1,181, Jory 13, 1900. 


16, 784. ‘improvements in coin reed apparatus for the automatic delivery 
electric ourreat. C. Bleberstela. Dated August 2nd, 1898. For each 5 
the current is allowed for a definite time, which may be taken continuously or 
be divided up as desired, the clock which finally switches off the cutrent being 
also started and stopped by a hand switch. The automatic action depends on á 
spring detent which is-opposed to a pinion on another wheel of the motor. At 
the end of the permitted period the clock lifts and drops the detent, so that the 
motor runs till the disc has turned through the angle between the notches, 
switches off the current and applies a finger to the balance wheel of the clock, 
The coin drops into a pan at one end of a beam which gives unstable equilibrium 
to a cam on a fulcrum, but is normally kept in the position by means of a 
counterweight and a stop pin. Also when the current is on, one of a couple 
of pins on the notched disc supports the cam. When the current is off, a coin 
upsets the beam and the cam lifts the detent, so that the motor switches the 
current on and re-sets the cam and beam. The pan is hinged to the beam, so 
that on descent it is tipped by a fixed pin. 2 claims. 


18,834. “improvements ia means for the automatically ted charging of 
electrical accumulators.” 6. U. I. Petersea, Dated August 8rd, 1898. Relates to 
means for the automatic charging of 5 batteries in systems of electrie 
distribution. When the charging is effected by primary batteries the circuits 
are connected to the positive and negative poles of a cell of the accumulator 
battery, which is closed except for a plug through which are three passages, two 
of which are respectively connected with bent tubes which contain mercury, 
while the third is connected with the air through tubes and a spring valve which 
ix forced open by an armature when the latter 1s attracted by an electro-magnet. 
As the battery becomes charged, the gases evolved in the cell cause the mercury 
to be depressed in the inner members of the tubes, and raised in the outer 
members, whereby the connection between the two wires connected to the tube 
is broken, while that between the two wires connected to the second tube is 
made, whereby the charging is arrested and the electro-magnet and glow lamp 
are thrown into the working circuit, which becomes operative when the switch 
is turned through a quarter of a revolution, and the valve in the tube being 
opened the 5 in the tubes sinks to its normal position. When the battery 
becomes exhausted, which is indicated by a lamp becoming extinguished, the 
switch is turned through a further quarter revolution and the charging process 
begins anew. If the battery is charged by a thermo-electric battery, the plug 
has a fourth opening in it whereby the pressure of the gas in the cell operates 
to turn off the cock of the burner by which the pile is heated. When the 
accumulator battery is charged by a high tension current from a central 
atation, a multiple circuit switch is used instead of the switch. It consists of 
two porcelain dises insulated from each other and mounted on. £ pivot so that 
they turn together. The discs are each provided with teeth, in number four 
times that of the number of the cell groups, and with these teeth engage 
spring oontac's from terminal screws fitted in the base of the switch. The two 
discs have different brass covering conducting strips indicated by section lines, 
and the discs can be held in any position by means of a spring. 2 claims, 


16,871. “Improvements In coupling arrangements for connect elestria wires.” 
A. Shiele. Dated August 4th, 1898. Relates to couplings 1 use on railway 


vehicles in connection with the couplings for air or vacuum brakes. The 
general arrangements for wiring may be as described in Specification No. 1,096, 
A.D. 1893. In one form, one of the conductors is led through a hollow plug 
carrying an insulating block to a spring contact adapted to engage a similar 
contactin the other half of the coupling. The other conductors make the 
contact through the metal parts of the coupling, one of which is preferably 
provided with a brass strio engaging with a brass stud on the other. In a 
modified arrangement the spring contact is fitted with a guard so that it cannot 
be bent and forced into contact with the walls of the tube or coupling. In 3 
further modification the spring is supported by a ring which can be slipped in or 
out of the coupling. One adeptation to a Westinghouse brake coupling is 
described. The conductor is connected to a contact stud mounted on an 
insulating block fitting in a sliding sleeve. 8 olaims. 


8,870. meats la secondary batteries or J. Clark. 


1 acoumulaters.” E. 
Dated August 4th, 1898. The positive plates are suspended at each end by 


hooks . over insulating rods supported by the negative plates. Glass 
separating rods are also suspended from the insulating rods and are prevented 
from swinging by insulating rods held by hooks or claws formed on the negative 


plates. 8 claims. 

18,662. “An tm clestrig motive meckaniom fer clecks and the like.” 
H. H. Lake. ( ve dee Herleges es Ca -) Dated August 
4th, 1808. A ratchet wheel is driven by the paw! pivoted to the lever armature 
of an electro-magnet having a spring acting against it. Contact is made and 
broken between the driving pawl and the screw in the check pawl. 2 claims. 


16,808. “improvements ia olecirie, telegraphic er telephonic apparates.” W. 
Na A . Dated August 4th, 1898. Relates chiefly to the use of telephones as 
intermediate telegraph receivers and transmitters. The signals are transmitted 
by means of a key, induction coil, and a microphone and telephone receiver so 
placed in opposition as to mutually affect each other. A switch is arranged to 
vary the circuits for telegraph transmitting and receiving, and also for using 
the telephone instruments as telephones. A modification is described by which 
a secoad set of telegraph instruments may be arranged in parallel, so as to use 
both telegraph and telephone instruments simultaneously. The instruments 
are mounted on adjustable supporta, or may be built as one instrument with the 
receiver when it is not desired to use the line for telephony. 4 claims. 


10,072. “An improvement tn jolating boxes fer coupling up and insulating clectrie 
wires.” T.Mofwas. Dated August 6th, 1898. Metal canes with screwed open- 
ings for receiving the ends of the conduits, are closed by screwed down ifts 
fitted with gasketing. The conductors are connected by a coupling, the joint 
being enclosed in an india-rubber bag. The mouth of the bag may be con- 
tracted and is closed on to the rubber insulation of the cables. 1 claim. 


16,069. “I ements In er relating te electric acoumulators.” Dr. E. Andreas. 
Dated August 6th, 1898. Relates to terminals for the strips which connect 
together plates of like polarity. A tubular socket is connected at its lower end 
to one of the strips, so that when surrounded by a rubber tube, a space is left 
which is filled with oil to prevent creeping of the acid. Connection is made 
with this socket by a wire connected to the upper part of a plug fitted ina 
wooden handle. 2 claims. 


17,013. ‘Improvements la ” H. J. Walker. Dated August 6th, 1898. 
For the purpose of preventing sparking at the collecting brushes and distortion 
of the magnetic field by armature reaction, the field magnet poles are made 
narrow and near together, and instead of being sien parallel to the axis of 
the armature, they are inclined thereto so as to extend in a spiral or screw-like 
fashion, partly round the same. With this arrangement, each armature coil at 
the moment of commutation will be partly under, and be subject to the differ- 
ential action of two adjacent and dissimilar fleld magnet poles. Each of the 
four magnets is more or less U shaped, and has two pole-pieoes, inclined with 
reference to the armature axis, the adjacent pole pieces of each pair of magnete 
being of the same sign. In the form described, the pole-pieces are cast in one. 
The other half of the machine is similarly constructed. The coils are placed on 
the cores formed by the adjacent pole-pieces. 8 claims. 


17,026. “Improvements in er connected with electric meters. M. Reason aad 
the Mataa! Kleetrio Trust, Limited. Dated August 6th, 1898. lates to quantity 
meters. A motor meter has a rotating diso of large diameter immersed in 
mercury between cylindrical pole-pieces, a closed space being formed by hard 
rubber rings and a metal ring through which the current to be measured passes 
into the mercury. The disc spindle is geared toa counter. A cap is used to 
cover the mercury space during transit. The pole-pieces are attached to square 
iron plates and are surrounded by a coil carrying the ourrent. Two parallel 
magnetic circuits are formed by a rod connecting the plates and an air-gap 
adjustable by a small movable picce and a screw. The rod is magnetically 
saturated by a shunt coil, independently of the added magnetising force of 
current in the main coil. Movement of the piece adjusts the compensation for 
starting friction. In a modified arrangement the shunt coil surrounds one of the 
pole-pieces, and is movable towards or from the armature space to adjust the 
compensation, the air-gap being made non-adjustable. 4 claims. 


17,888. “Improvements ia clectriesl traneeribing apperates.” E. A. Numini. 
Dated August Sth, 1898. (Date claimed for patent under Seo, 108, Act, 1888, 


insulating ink, such as shellac on a metal surface, an 
ted in a guide and is moved forward by a screw after each revolu 


produce a positive record. 2 claims. 


17,146. * ia means fer » W. F. Smhi. Dated 
August 9th, 1898, Advertisements are put on both sides of the top or crown of 
a hat, the top, which is hinged, being adapted to be opened by a cord o 
by the wearer. The top is preferably double, and of + nt or translucent 
material to enclose an incandescent or other Jamp, by which it may be illumi- 
nee The lamp may be automatically lighted when the top is opened. 3 
claims. 

17,161. “improvements ia asd connected with antematic electric switehes.” 
F. C. Melitta. Dated August 9th, 1898. Relates to automatic switches for 
opening and coming 4 lamp circuit at predetermined times. A switch lever 
pivoted a8 one end is actuated by means of armatares of a double wound 
magnet, such armatures being connected to each other bya stem and to the 
lever by spring controlled links. Switch or contact blades insulated from one 
another, are mounted upon a rod connected to the lever which also carries a 
contact rod designed to connect two contact pieces placed in the line circuit. The 
blades make and break contact at predetermined times, with spring-plates in the 
lamp and line circuits respectively. Upon the hour stem of a clock are two 
dials having suitably placed recesses for receiving projections on sp con- 
trolled levers which carry insulated contact rolls or plates. When the ection 
on one of the levers is released, the roll or plate on such lever 9 the 
circuit between a contact plate and a corresponding piece, so that the solenoid 
energises the magnet core and thus causes the lever to operated. As soon as 
she lamp circuit has been closed, the rod leaves the pieces and so breaks the 
magnet circuit. The length of time during which the lamps are to burn may be 
regulated by relatively adjusting the dials. 5 claims. l 


A 17,103. = eaprevereuts ja sound tranemitting, recording, ee | 


praras, applisakis ee gramephenes, aud the like.” W. p: Toompeon 
(L. Berliner and J. Senders.) Dated August 9th, 1898, Sound recordin Tre- 


prozucing apparatus, such as phonographs, telephones, &c., are provided wich 
arge thin diaphragıns combined with a short light spring which has its free 
end preferably attached without strain to the centre of toe diaphragm by 
means of beeswax or solder. The spring is extended outwardly, and is con- 
nected to the pivoted lever carrying the stylus. The lever is mounted on a short 
coned axle bearing in inverted conical openings in the uprights. The 
between the Apen is adjusted by a screw rod provided with nuts and 
nuts. A spiral spring attached to an arch may be substituted for the leaf 
spring. 8 claims. i 


17,161. “lmprovements ia or connected with everhead conductors der oicotrie 
rallways aed the lke.” J. C. Schafer aud J. Leriatz. Dated August 9th, 1998. 
Relates to means for automatically interrupting the current in - uspended wires 
for electrical railways and the like in the case of b of a wire. The wires 
are secured to triangular frames which pass feeely through holes in an insu- 
lating block. Electrical connection between the wires is effected by means of a 
plate secured to the block and provided with curved arms which press upon the 
wires. When a wire breaks, the corresponding frame and adjoining parts of the 
wire fall away from the arms. In a modified form the plate has arms which 
bear against the frames. In other forms there is no insulating block and the 
wires are secured to bent metal pieces which are he d against fixed pins by the 
strain upon the wires; in these forms the wires, when broken, falt to the 
ground. In another form having no insuleting block, the expanded ends of the 
wires are detachably fisted within caps connected ther; in case of b: 
the wires fall from the caps. The means described may be protected by water- 
proof coverings. 4 claims. 


17,288. “improvements ia secondary batteries or electrieal accumulatore.” 6. 
Behrend. Date August 10th, 1898. The space between the electrodes is filled 


with glass in the state of a fine grained powder, which holds in place sufficient 
of the electrolyte to permit of the proper action of the battery. I claim. 


17,371. „ Maproved eleetric battery aud hell combined.” @. Markt. Dated 
August 10th, 1896. An electric bell and a battery are combined in one piece of 
apparatus. A cylindrical casing containiog the dry battery is screwed at each 
end to engage the base and the cover. The cover carries metal plates connected 
with the bell mechanism and bearing against spring contacts on the battery, 
and attached to the conductor. The bell forms a cover for the article. The 
bover may be castellated and the casing scored to represent loopholes, and the 
conductor may be wound around it and the push supported by a hook on it 
when the apparatus is used as a table bell. 1 clai 


17,468. Referee un n la batteries.” A. A. Beadle. Dated August 
18th, 1898. Relates to batteries in which iron is the positive electrode and 
carbon is preferably the negative electrode, but copper or other suitable metal 
may be substituted for the carbon. The iron is placed in a porous oell, and is 
surrounded with an eleotrolyte consisting of a solution of ferrous chloride or of 
alkaline chlorides. The carbon is placed outside the porous cell and in a glass 
vessel, and is surrounded by a depolarising mixture consisting of a solution of 
ferric chloride, chromic acid, or other oxidising solution, or of a mixture of 
ferric chloride and manganese dioxide. The depolarising mixture can be 
regenerated by re-oxidising it by suitable means. 8 ola ms. 


17,697. ~ improvements in a ewitoh devices fer elestrie tramways.” 

. . Andreas. Dated August 8lst, 1898. Relates to electric railways and tram- 
ways worked on a mixed power system with overhead or other conductors and 
with accumulators. When the collector arm is lowered to disengage it from 
the line conductor, a switch consisting of segments comes into contact with the 
insulated spring arms, thereby cutting out resistances through which the lanpe 
and battery were supplied with current and atthe same time completing the 
circuit from the battery to the lamps and motor. 4 claims. 


22,027. °lmprovemests ia and relating te electricity meters.” P.W. 
and The Electric ay, Limited. Dated October 19th, 
Relates to ampere-hour electricity meters. Consists of an inetrament for 
recording the amount of charge left in or given to an accumulator in which 
clockwork or an equivalent device ectuates a dial which records miles or kilo- 
watt hours, and mechanism varies thre speed of the recording device in a ratio 
proportionate to the rate of dischargor charge as indicated by the ampere 
measuring device, and to the ascertaindg variation of capacity consequent to 
such rate for a given battery. 6 claims. ° i 
olestric 


24,061. . fer surface contact 
raltways.”” J. M. Murphy. Dated November I. 1998. Relates to an improved 
electro-magnetic switch mechanism for a surface contact electric railway system 


consisting of an electro-magnet having a high rgistance coil in circuit through 
its armature lever to the contact rail and the re Nun rail, and a low resistance 
coil connecting the feed wire and the conductor Nil. Means are provided for 
energising the high resistance coil to throw the arn@ture to close the main line 
or low resistance circuit and a contact common to bo; the low and high resist- 
ance circuits held in continuous engagement with armature switch in ita 
different vibratory movements. 6 claims. 


20,164. “Improved means for heating by electricity.'; D. Tesherneff. Dated 
December 10th, 1898. Relates to a system of electrical] g Conveying heat, can- 
sisting in the combination of the following processes: The transformation 
of a local concentrated store of solid or liquid fuel into g83 (b) the combustion 
of the gas in a gas engine for converting the heat into me#Danioal work; (c) the 
transformation of the mechanical work into an electr © Current by means of 
dynamo machines; (d) the distribution of the electric cı t to places of oon, 
sumption of heat by means of electric conductors and, the transformation.of 
electrical energy into heat at the places of heat consum¥eon by means of elso. 
tric gas heaters, 9% claims. : * l 
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THE NATIONAL PHYSICAL 
LABORATORY. 


THE establishment of the new National Physical Laboratory 
does not seem to make the rapid progress one would like to see. 
It is very desirable that great care and attention should be 
given to the questions of the site, of the character of the 
buildings, and of the organisation of the staff, before the 
work is begun, and it would be unwise to press Mr. Glaze- 
brook and his Council to make their decisions before they 
see their way clearly. At the same time it is difficult to 
understand why so much delay is occurring. The project. 
of the laboratory has been in the minds of the men who 


_ have induced the Government to take it up for a number of 


years, and an outline programme of the work to be under- 
taken must have been in existence for a long time. The 
character of the buildings reyuired is roughly determined by 
the nature of the work to be done in them, and by the 
amount of the Government grant, and we understand that 


the Committee has taken evidence on their form and general 


design. The experience already gained at Charlottenburg 
and Sevres in the organisation of similar institutions should 
facilitate a decision of the arrangements of the new one. 
It now appears that no site has yet been secured. The 


Council, after consideration of several alternatives, have 


made up their minds that the Old Deer Park, at Richmond, 


is the most suitable place, and we gather that terms have 
been arranged with the Commissioners of Woods and Forests 
for an annual tenancy of 15 acres of that Park. But the 
arrangement is not completed, and a strong protest has been 
made by the inhabitants of Richmond and Kew against the 
alienation of so large a space of public ground in a place so 
valuable to Londoners. The Times of July 6th gave a 
report of an interview with the Treasury of a deputation 
from the Council of the Physical Laboratory, to meet the. 
objections raised to the occupation of the Richmond site. 
To the objection that the area to be taken is excessive, it 
was replied that there is no intention of occupying more 
than a very small part, and that the rest would be left open 
to the public, the Laboratory Council only desiring to obtain 
such control over it as will enable them to prevent any 
interference with their work. To the objection that a large 
area would be covered with buildings, it was replied that only 
one-quarter of an acre would be built over, and the sugges- 
tion that the operations to be conducted would cause public 
annoyance was met by the obvious reply that noise or dis- 
turbance of any kind would be fatal to the work of the 
laboratory, which would be the very last place in the world 
where anything of the kind would originate. We have no 
doubt that the grievance of the inhabitants of Richmond 
is, on the whole, imaginary, and has been put forward in 
ignorance of the real character of the scheme. To this 
extent the Council seem to be responsible for the trouble, 
since they could probably have conciliated the local opposi- 
tion by giving precise information about their plans. The 
0 
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amount of space which will actually be lost to the public 
use will be very small, and the presence of an institution, 
such as the National Laboratory, especially if its exterior is 
ornamental or imposing, adds a great deal of interest to a 
park. The inhabitants of Greenwich would be very sorry 
to exchange the Observatory for the right of walking in 
what is now the Astronomer Royal’s garden. There is not 
‘much probability, however, that we shall see a group of 
buildings at Richmond of such singular interest as those on 
Greenwich Hill. It is doubtful whether the Council will 
prove in the long run to be wise in placing the laboratory 
so near London. The question before them probably 
resolved itself into the relative inconveniences of being far 
from London, and near to electric railways. The con- 
venience of being close to London is a known quantity, and 
is certainly great; the extent of the interference of stray 
earth currents with the future work of the laboratory is quite 
unknown, and may prove to be very small. We believe they 
have decided rightly, because they are evidently themselves 
alive to the possibilities of trouble. The ultimate result 
may be that the magnetic work will go into the country ; 
but neither would this be a matter of much moment, nor is 
there any occasion to anticipate it. We hope it is very 
explicitly understood, however, that if the Council are 
allowed to put their laboratory near London, they must not 
be allowed to object to any railway extensions in the neigh- 
bourhood on the ground of interference with it. Locomo- 
tion in London is so important that we should be unwise to 
allow new vested interests to be created which could inter- 
fere with its development. 


THE important question of raising the 
general efficiency of the electrice incan- 
descent lamp is receiving the attention it deserves in 
America, while manufacturers and supply companies in 
England do not appear, as yet, to have realised the advan- 
tages that would be gained by intelligent co-operation. In 
the present state of things the consumer only appreciates long 
life in his lamps. Whether or not they are consuming an 
abnormal amount of power compared with the candle-power 
emitted he is unable to judge. If the lamps obtained from 
A burn out quickly he will buy lamps from B, and if B’s 
lamps last longer, the consumer is satisfied that he has over- 
come his difficulty. If he finds his electric light bill larger 
than before the introduction of B’s lamps, he puts it down 
to an exceptional number of foggy or dark days, or to the 
company’s meter being wrong. 


Incandescent Lamps. 


It would never occur to 
him that a short-lived lamp could possibly be more economical 
than a long-lived one. This possibility is, however, fully 
appreciated by clectrical engineers, and the system whercby 
the electric light company undertake the supply and renewal 
of lamps free is rapidly extending in the United States. It 
is found that owing to the deep-rooted idea that long life 
means economy in lamps, consumers will buy the lamp that 
lasts longest. Now at the present low price of lamps the 
cost of energy consumed during its life is many times the 
cost of the lamp, and when the charge for current is at a 
contract rate based upon the number of lamps installed, it is 
easily seen that the average efficiency of the lamps on the 
consumers’ premises will have a very important influence 
upon the amount of energy the supply company will have to 


generate under their contract. Under the present system 


have been announced by the Committees. 


in England, where current is paid for by meter, 
the supply company argues that it is the con- 
sumers’ business to get economical lamps, and that 
the more watts consumed by the lamps per candle, 
the better pleased the company will be. But this attitude 
is only consistent with the view that an electric lamp 
is a power-consuming device, and this reveals a want of 
appreciation of the function of the lamp, and of the grow- 
ing necessity of popularising the electric light in the estima- 
tion of the general public. We could, with advantage, take 
a leaf out of our American cousin’s book of experience, and 
by taking the onus of selection and purchase of lamps off 
the shoulders of the consumer, the supply companies would 
ensure a satisfactory light to the consumer, and probably 
increase the earning capacity of their plant by 20 to 25 per 
cent., and enable the manufacturer to give more attention to 
the lamps he turns out, while reducing the cost of pro- 
duction. 


THE rational attitude of the Times 
toward the several electric power schemes 
which have recently occupied so much atten- 
tion, has heen, we doubt not, of considerable service to the 
electrical industry of this country in influencing Parlia- 
mentary minds during the past few months. In a summary 
of the recent events in connection with the schemes and their 
progress in Parliament, and before Committees, that journal 
on Monday last gave the main considerations in an excellent 
manner. It is hardly to be expected that municipal authorities 
who have been having things so much their own way in 
electrical matters will rest contented with the decisions which 
In fact, once 
more they are proposing to endeavour to defeat the Bills in 
the House of Commons. Their chances of success are dis- 
cussed by the Times as follows :— 


Cheap Electric 
Power. 


As a matter of tactics, if once we accept the idea that the 
interests of British trade are of no moment besides the amour 
propre of Corporation officials, the Association are, doubtless, wise 
in opposing. They have no fewer than three different chances of 
gaining. They may possibly defeat the Bills, or some of them, out- 
right. Or, secondly, they may force the promoters to make large 
concessions to secure the withdrawal of opposition. Or, thirdly, 
and, perhaps, this is their chief hope, they may so delay the passage 
of the Bills through the House of Commons, that the House of 
Lords will be unable to pass them before the prorogation, for sheer 
lack of time. 


The article closes :-— 


It is, of course, arguable that further protection on individual 
points is required either far the trading interests of particular cor- 
porations or by the public at large. But the Bills have to go before 
a committee of the House of Lords in the ordinary course, and now 
that the main issues are decided and the case is reduced to manage- 
able compass these points can easily be raised and a decision 
obtained. But the nine weeks’ discussion before Sir James Kitson’s 
committee has made it abundantly clear that there is great and 
urgent need for provision of cheap electricity in wholesale quantities, 
if England is to hold her own in the industrial competition of the 
world, and that such provision cannot in the nature of things be 
made by municipalities, still less by urban and rural district 
councils. In the circumstances the action of the Association of 
Municipal Corporations, a body of public servants, bound to consider 
not their own individual interests, but the interest of the public, in 


endeavouring to secure the entire rejection of these Bills, seems - ` 


difficult to justify. Were the Association by chance to be successful, 
members of the House of Commons would have little encouragement 
to imitate in future Sessions the public-spirited aud self-sacrificing 
care and assiduity which Sir James Kitson's committee, day after 
day for many weeks in succession, devoted to the Electric Power 
Bills of the Session of 1900. 


——— à 
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OPPOSITION TO ELECTRICAL UNDER- 
TAKINGS. 


[FROM A LEGAL CORRESPONDENT. | 


-THE numerous private Bills which have been brought 
before Parliament in the present session relating to elec- 
‘trical undertakings throughout the country have nearly all 
been opposed, more or less strenuously, by the promoters of 
rival undertakings. Electricity, as a means of distributing 
light and power, is a formidable competitor to steam and 


gas, and it is not unnatural that its progress should be 


watched with some jealousy by those whose interests are 
bound up with other means of locomotion and illumination. 
Opposition, however, has not, either in this or in previous 
years, been confined to railway and gas companies, The 
local authority may wish to reserve (in so far as it is 
necessary to do so) the right to supply electricity, or to lay 
down a plant in opposition to that of some private com- 
pany, and must needs claim the right to be heard ; or an 
electrical supply company already established by sanction of 
Parliament may, not unnaturally, seek to oppose the 
inauguration of a competing system. 

Consequently the time of the Private Bill Committees is 
frequently occupied in hearing counsel in opposition to fresh 


GENERATING SETS AT THE Paris ExHIRITION.— Fia. 1. 


schemes for the application of electricity. That such opposi- 
tion is likely to be fruitless becomes apparent when we read 
the opinion expressed, by Sir James Kitson, as chairman, and 
with the sanction of the committee to which electric. lighting 
and power Bills have been referred in the present Session of 
Parliament. Hesaid :—‘ The value of electrical energy as a 


means for the transmission and application of power has been 
amply demonstrated, and its importance to the industries of 
this country is admitted. The committee accordingly advise 
that it is of public advantage to facilitate measures which 
may ensure a general supply of electrical power to all con- 
sumers who may seek to avail themselves of the economy 
and efficiency offered in the service of these sources of appli- 
cation of power.” ö 


Although opponents to schemes for electrical development 


are not in future likely to be regarded with great favour, it 


is quite clear that they are in many cases entitled to be 
heard, and in the light of experience afforded by the 
records of private Bill legislation 999895 the last few years, 
their opposition is not always vain. The district in question 
may be found to be sufficiently well served by existing 
companies : or for some other sufficiently cogent reason the 
committee may refuse to allow the. preamble of the Bill. In 
view of the existence of this undoubted right to be heard in 
opposition, it is interesting to consider the extent of the 
right and the nature of the interests of the various persons 
who may appear before a Parliamentary Committee in 
opposition to a scheme for electrical development. 

The question whether a company or person has a right 
to be heard, or in other words, whether there is any locus 
standi, usually arises, and is finally determined before the 
private Bill is argued before the Select Committee. Other— 

wise, on the appearance of an opponent 
before the Select Committee, the pro- 
moters might object that he had no 
locus standi to so appear ; whereupon 
his cost of bringing witnesses, and so 
forth, would have been unnecessarily 
incurred. 

The various matters which are taken 
into consideration in deciding who is 
entitled to oppose an electric lighting 
or power Bill will now be discussed. 
References are made to cases reported 
in the locus standi reports, which are 
issued from time to time. These reports 
contain a short and concise statement 
of the facts of each case, but differ 
from the more familiar law reports in 
this important respect, namely, that 
there is no reason given for any of the 
decisions. Hence it remains for the 
text-book writers and lawyers to de- 
duce the underlying principles from a 
multitude of single instances. It is 
also important to remark that the grant 
of locus standi involves nothing more 
than leave to be heard: the opponents 
may well be found to put forward no 
valid objection to the Bill when it comes 
on to be heard in Committee. 

The right of a landowner to appear 
in opposition to any Bill which involves 
the compulsory purchase of his property, 
or any part thereof, is too well known 

F to demand more than a passing com- 
ment. Other questions arise, how- 
ever, When the proposed works are not 
in or upon, but near to his premises. 

Where proximity to works proposed 
by a Bill is not in itself a ground for 
obtaining a locus standi, an owner or 
occupier of land in such proximity, 
none of whose land is proposed to be 
compulsorily taken, if he is given a 
locus standi is given only a limited locus 
standi as opposed to the general locus 
stand to which one whose land is prc- 
posed to be taken compulsorily would 
be entitled. It is limited generally to 

such portions of the Bill as affects some special interest 

of his which appears entitled to be protected. The above 
proposition may be illustrated by saying that the mere 
diminution in value which will be caused to an estate, none 
of which is taken by the making of a railway near it gives no 
right of /ocws standi to the owner or occupier, but the obstrue— 
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tion or partial destruction of a right of access to business 
or other premises, where it is a serious and substantial injury 
to the premises has been considered a sufficient ground for 
allowing a locus standi to the owners and occupiers of such 
premises against the portion of the Bill relating thereto. 

In nearly all cases, however, where the petitioners against 
a Bill can show that the object of it is to enable promoters 
to construct works or to authorise undertakings which will 
compete with those of the petitioners, they are allowed a 
locus standi. So in the case of the Aberystwith and Welsh 
Coast Railway (Steamboat) Bill, 1865, which was a Bill to 
authorise the railway company to provide and use steamboats 
in the transmission of traffic between certain ports in Wales 
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and any ports in Ireland which they might think fit, the 
Steamship Owners’ Association of London, petitioned 
against the Bill, alleging that they represented parties who 
were owners of steamships and other vessels engaged in 
carrying on communication between England and Ireland, 
and that the powers sought by the Bill, if allowed to pass, 
would authorise the company to injuriously compete with 
the petitioners. The locus standi was allowed, although it 
was not stated in the petition that the petitioners used any 
of the specified ports in Wales. 

It has been held to be a good ground of objection to the 
locus standi of a petitioner who petitions on the ground of 
competition against a Bill authorising any works, that such 
petitioner is not legally entitled to carry on the undertaking, 
competition with which shall be objected to. Thus in the 
case of the Tyldesley-cum-Shakerley Local Board Gas 
Bill, 1865, which was a Bill to enable the Tyldesley-cum- 
Shakerley Local Board to supply gas to various districts, 
including among others a considerable portion of the town- 
ship of Atherton, the Bill was opposed by the Atherton Gas 
Company, who had made arrangements with the Atherton 
Local Board to light the streets and public places of 
Atherton with gas. It turned out, however, that the com- 
pany had no legal right to enter into such arrangement, 
having no Parliamentary powers to break up streets, and on 
this ground their locus standi was refused. 

With regard to opposition by ratepayers the Com- 
mittee will generally require the persons appearing in 
opposition to be representative of the ratepayers before 
admitting their locus standi. Thus in the Ystradyfodwg 
(Maerdy) Order [1899, 1 S. & A. 312] a projected Bill 
confirmed a provisional order authorising the promoters, an 
electric lighting company, to supply electricity to the 


district within which the petitioners were ratepayers and 
owners of property. The petitioners alleged that they 
were injuriously affected, and claimed a locus standi under 
S. O. 134, and further contended that they were entitled to be 
heard as consumers of gas. The promoters contended that the 
petitioners were not entitled to be heard as they did not either 
in numbers or rateable value represent the owners and rate- 
payers of the district, that the local authority of the 
district who had the right to oppose had consented to 
the Bill, and that as consumers of gas the petitioners 
were not a sufficiently representative body to entitle them to 
appear. The locus standi was disallowed, on the ground 
that the petitioners did not adequately represent the inhabi- 
tants. 
(To be continued. ) 


GENERATING SETS IN THE GERMAN 
SECTION OF THE PARIS EXHIBITION. 


THERE are four large generating sets in the German section 
of the Paris Exhibition. Three of the engines are vertical, 
two by the Nurnberg Engine Company, and the other by 


8 
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Fia. 3. 


A. Borsig, of Tegel, Berlin. The fourth engine is of the 
horizontal type, and is by the Augsburg Engine Company 
(which, by the way, is amalgamated with the Nurnberg 
Company). 

Borsia ENGINE, SIEMENS & HALSKE ALTERNATOR. 


Fig. 1 shows the Borsig four-cylinder triple expansion 
engine, which has been built to give 2,500 H.P. at 90 revolu- 
tions per minute, with steam at 210 lbs. pressure, and con- 
densing. 

The following are the leading particulars :— 


Diameter of high pressure cylinder... 760 mm. 
5 intermediate 5 1,180 ,, 
a low pressure 8 1,340 „ 

Length of stroke... rn ee 1,200 45 


Two cranks at 180°. 
Bedplate in two parts, each weighing 29 tons. 
Weight of fly-wheel, 41 tons. 

Ramsbottom packing rings for high pressure cylinder. 
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Buckley packing rings for the intermediate and low 
pressure cylinders. 
The valves are all of the double seat type, provided with 
Coltmann’s oil cataract. 
For the high pressure and intermediate pressure cylinders 
one eccentric actuates both the admission and the corre- 
- sponding exhaust valve. 


me : 


e 
22 


s+” 


— 


. A AE — 2 er: 
`~ Se 4 ti. ; 
uo à ` 7 » 1 ` -= 2 

39 ` N A Ss 
A y” NN ! ; 7 1 
„ ' ONN 7 ` 7 i 
mews GON ' g — RA 
PE Uw 2 OS , JK it 
i 14 z “vl 25 La 51 
„ A 2 
a ` ` 75 
e t M a A 7 10 
. l S‘ 1 22 
* W e 4 1, sie 
ite t NN OO Na 17 ZS wy 
7 * 1 , 
ne VV — phen — 4, 
< i 1. ak seem 2 
el fe ah — Z 
ee e 1 * 2 
©- te l (hra~wwe . 
3 Y 
4 3 . J ' 2 
. f 
g i 7 J = 4 
9. N $ — * 2 


The air pumps have piston and cover valves, but no 
suction valves. The pistons are worked through a beam 
18 a disc and connecting rod on the end of engine crank- 
shaft. : | 

This engine has three platforms, which are necessary, 
because of the excessive height. 

The Siemens & Halske three-phase alternator is illus- 
trated in figs. 2, 3, 4 and 5, which show the armature 
ring, the fly-wheel, and the details of armature ring support 
and pole-pieces respectively. 
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The following are the leading particulars of the 
machine :— 

Output, 2,000 KW. at 2,000—2,200 volts, 50 periods, wind- 
ing of field of copper strip 4 x 23 mm. on edge, 40 turns 
per pole, and total weight 4 tons. 


Resistance of field coils 1 ohm, and excitation 28,000 to 


42,500 watts at 210 volts. 

Armature core of stampings 0°5 mm. thick; 648 slots each, 
13 x 55 mm. | 

Armature copper 7 x 44 mm. cross-section, there being 


one eonductor per stot. Total weight of copper 24 tons, and 


resistance 0°057 ohm. 

The exciter has an output of 45 Kw. at 210 volta. The 
armature is mounted direct on the alternator shaft, and is 
without an outside bearing. 


CURRENT SPECIFICATIONS. 


XXI.—SOUTHEND-ON-SEA AND DISTRICT LIGHT 
ö RAILWAYS. 


SuMMARY. 
Extent of Contract.—The present contract consists of five separate 
sections :— l . 
Section A.— Boilers, fittings, and boiler house accessories. 
Section B.—Steam generators, travelling crane, switch- 
boards, &c. 
Section C.—Tramway and lighting feeders and distributors. 
Section D.—Overhead equipment. 
Section E.—Trucks and car equipments. | 

Number and Siz of Boilers.—Three, each to be capable of 
evaporating 6,000 Ibs. of water per hour, to be either of Davey- 
Paxman's Economic,“ Babcock & Wilcox ‘‘ Water-tube,” or 
Lancashire type. l 

Size of Fuel Economiser.—Messrs. Green’s type of not less than 
192 tube size. 

Type of Condenser.— Surface type capable of dealing with 
15,000 Ibs. of steam per hour, and maintaining a 26-inch vacuum. 

Size of Feed Water Heater.—To be capable of dealing with 2,000 
gallons of water per hour. | 

Size of Cooling Tower.—To be of Wheeler-Barnard type, and 
capable of dealing with 1,500 gallons of water per hour. 

Size of Steam Dynamos.—Three to be supplied, two of 200 Kw. 

capacity, and one of 100 kw. 
- Specified Speed.—Speed of 100 kw. set not to exceed 360 
revolutions per minute, and of the 200 Kw. set, if the engine is 
fitted Corliss gear, 110 revolutions per minute; if with other valve 
gear, 180 revolutions per minute. 

Type of Engines.—To be either of horizontal or vertical cross-com- 
pound type. 

Type of Dynamos.—Multipolar, with a divided field frame, 
over-compounded to give 500 volte at no load and 550 volts at no 
oad. 

Permissible Temperature Rise.—63° F. after 12 hours’ run at full 
load. Machines to run for two hours at 50 per cent. overload with- 
out temperature rise exceeding 90° F. 

Travelling Crane.—To be suitable for 41 feet span, and capable of 
lifting. 20 tons. 

Type of Switchboard.—Instruments on each panel clearly 
specified. l 

Cables.—Type proposed to be stated in tender, lengths scheduled, 
alternative offer for solid system or stoneware conduits invited. 

Overhead Equipment.—74 miles to be equipped, approximate 
number of poles specified; map of route may be inspected on 
application.. Double trolley wire No. 000 B. & 8. gauge to be used 
throughout. . 

Type of Truck. — To be either Peckham” or Brill.“ Four of 
maximum traction type, 12 ordinary type. 

Type of Motors. — Specifled to be of the General Electric Com- 
pany of America’s manufacture. 

Type of Controllers.—Ditto. ° 

Specified Dates of Completion.—Boilers, March Ist, 1901; steam 
dynamos, April 1st, 1901; cable work, to be stated in tender; over- 
head equipment, February 15th, 1901; trucks and car equipments, 
April 7th, 1901. 

Penalty for Late Completion.—£2 per cent. per weck on whole 
contract. 

Stipulations as to Removal of Foreman.—See comments below. 

Stipulations as to Wages paid to Workmen.—None. 

Arbitration Clause.—Unsatisfactory—see notes below. 

Date for Receipt of Tenders.—July 25th, 1900. 


This specification has been prepared by the borough 
engineer, Mr. Alfred Fidler, A.M.I.C.E., and in several 
respects it bears internal evidence which makes us 
think that the compiler has not had an extended 
experience in the drafting of such documents. In 
many cases not only the ends to be attained, but also 
the means to be adopted are specifically stated. Thus, 
if water-tube boilers are tendered for, they are to be of 
Babcock & Wilcox make ; the condenser, feed water heater, 
and cooling tower are to be of the Wheeler Company's make: 
the trucks are to be either of the Brill” or “ Peckham” 
type; and the motors and controllers must be of the 
General Electric Company of America’s make. 

In cases like this, the issue of a specification becomes 
almost superfluous ; there can be no real competition, its 
compiler abdicates his proper function as a consulting 
engineer, and the contractor is either the firm specified or a 
middleman acting as a go-between on a small commission. 

We must again enter our protest against this course of 
action. The Corporation, in a case like this, may adopt one 
of two courses; either privately arrange a contract with the 


firins whose manufactures they have selected, or let the con- 
tract go to competition in the usual manner, i. e., issue a 


specification in which the results to be reached are clearly 
stated, but in which the actual types of the plant to be used 
are left to the selection of the contractor. 
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We trust our. readers will clearly understand our position 
in this matter ;. it is not one of opposition to the employ- 
ment of the local engineer as the consulting engineer when 
important engineering works or extensions are undertaken 
by his employers; we know of many cases in which most 
effective service has been rendered in this way, and often the 
engineer responsible for the after working of a plant knows 
better than anyone else what is required. When, however, 
such an engineer prepares a specification, which, as in this 
case, is issued for public competition, he acts as a consulting 
engineer, and as such ought to exercise the functions in- 


separable from such a position, viz., the Semen of ends to 


be attained, from the offers make the selection of the methods 
to be employed, and the supervision of the carrying out of 
the work by the selected contractor. 

The prevailing note in the general conditions is the sub- 
mission of the contractor to the will of the borough 
engineer. 

We have clauses like the following: 

Should any dispute, difference, or misunderstanding arise as to 
quality or amount of materials or workmanship, or as to the amount 
from time to time due or payable to the contractor, or as to the true 
interpretation of any clause in these conditions or the specification, or 
as to any matter arising thereupon, or the plans or drawings, any such 
dispute, difference, or misunderstanding shall be referred to the borough 


engineer, whose decision thereon shall be binding and conclusive on all 
parties and without appeal. 
and :— ö 

The borough engineer shall have full power to dismiss or discharge 
from the work any man or men for incompetence or misconduct, and 
the contractor shall not re-engage such men without the authority 
and consent of the borough engineer. 

The borough engincer shall be at liberty, when he deems it 
desirable, to order the suspension of the works for any length of 
time which may, in his judgment, be necessary for the purpose or 
advantage of the execution of the works, and the contractor shall 
be bound so to suspend the work, and to resume the same when 
required by the borough engineer, but not before, without making 
any charge whatever on account of suspension, but the period of 
time during which the works may be so suspended shall be allowed 
to the contractor in computing the time of completion, of the 
contract. 
as well as others equally stringent. Against the first of 
these a strong protest should be made by every tendcrer. 

We have had occasion in several cases lately to call atten- 
tion to the absence of arbitration clauses in electrical engi- 
necring specifications. It is noticeable that this complaint 
is not made in the case of the most prominent members of 
the consulting profession. They usually insert most satis- 
factory clauscs permitting a contractor to ask for arbitration 
on any dispute in regard to the contract. Here, however, 
nothing of the kind is allowed, the borough engineer is not 
only one of the parties interested in any possible dispute, but 
also sole judge from whose decision there is to be “no 
appeal.“ The position of party counsel and sole judge at the 
same time is an impossible one, it is not fair on the part of 
the Corporation to place any of its officers in such a false 
position, and we feel sure that as soon as this is pointed out 
to them they will modify their attitude. In any case we 
strongly urge all tenderers to insist upon the inclusion in 
the final contract of an arbitration clause, at least as com- 
prehensive as the one mutually agreed upon between the 
Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association, which reads as follows :— 

In case any dispute or difference shall arise between the pur- 
chaser, or his engineer on his behalf, and the contractor, either 
during the progress of the works, or after the determination, aban- 
donment, or breach of the contract, as to the construction of the 
contract, or as to the reasonableness of any extra charge, or as 
to the withholding by the engineer of any certificate to which the 
contractor may claim to be entitled, then either party may within 72 
hours, but not later give to the other notice in writing of the 
existence of such dispute or difference, and such dispute or 
difference may be referred to arbitration, which arbitration shall be 
deemed to be a submission to arbitration, within the meaning of the 


Arbitration Act, 1889. 

The clause relating to dismissal of workmen is in its 
present form too drastic. It ought to read that the engineer 
has power to object for due reasons to the employment of 
any person on the works, and that the contractor shall, on 
the receipt of such objection, remove him, and not again 
employ him on this particular work. The actual dismissal 
must be done by the employer, not by the engineer. 

_ The last of the three clauses given above, might be used 
in a very arbitrary manner. The contractor may have his 


different contracts so planned out that an unknown and 
indefinite suspension of one may 80 disarrange his plans that 
it willtake far more than an exact equivalent in time at 
another period to complete the work. What is fair and 
right in such a case should be decided by an independent 
arbitrator. | 

The clauses dealing with penalties, both as to late com- 
pletion, and non-fulfilment of the terms of the contract read 
as follows :— l 

The whole of the works shall be completely finished before the 
dates mentioned in the specification, and if the same be not com- 
pleted as aforesaid, on or before the dates mentioned, the contractor 
shall be liable to pay, and shall forfeit and pay to the Corporation, 
the sum of £2 per cent. per weck on the whole contract, as aud for 
ascertained and liquidated damages, and not by way of penalty for 
every week which may elapse between the said 7th day of April and 
the actual time of completion of the works, and the sums so forfeited 
shall be deducted from the next or any payment to the contractor 
so far as the same shall extend ; but any delay occasioned by unusual 
severity of weather, general strike of workmen, or any circumstances 
(other than lack of money) over which the coutractor has no 
‘control, shall be allowed for by such extension of time being granted 
to the contractor as the borough engineer shall deem proper, and 
shall specify under his hand at the time of his making such allow- 
ance. ` 

In case the terms of the contract be not duly performed by the 
contractor, the contractor shall pay to the Corporation a penalty of 
£1,000 without prejudice, and in addition to the liability of himself 
or his sureties upon any bond or security given or to be given to the 
Corporation for the performance by the contractor of the terms of 
this contract. 

The sum of £2 per cent. per week on the whole contract 
sum for late completion is excessive. At the conference on 
the subject of fair clauscs for insertion in electrical engineer- 
ing contracts, held between representatives of the Municipal 
Electrical Association and the Electrical Plant Manufacturers’ 
Association, it was agreed that in no case was this percentage 
to exceed one per ceni. per week, and the sums of half of one 
per cent. per week and hiro and a half per cent. per calendar 
month were held to be ample for the due protection of the 
purchaser. In sending in offers tenderers ought to limit 
their risks at least to the maximum amount then stated. 

Under the general conditions given in the tender, with its 
refusal of any appeal against the decision of the engineer, 
agreement to a fine of £1,000 in addition to his personal 
liability and the liability of his sureties, if the terms of the 
specification are “ not duly performed,” is not to be recom- 
mended. Such a clause is not general in electrical engineer- 
ing specifications, in operation it might prove very unjust, 
and in any case it should be assessed by an independent 
authority. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, §c., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


J. H. writes: Several electric lighting companies and municipal 
works refuse to make a second test of a consumer's installation 
unless a fee is first paid. Under what clause of the Electric Light- 
ing Acts or Provisional Order are they authorised to make these 
regulations and others relating to the wiring of houses ?” 

% In answer to this query it is sufficient in the first place to 
refer to Section 40 of the Electric Lighting (Clauses) Act, 1899. It 
is there provided that an electric inspector, if and when required 
to do so by any consumer, shall on payment by the consumer 
of the prescribed fee, test the variation of electric 
pressure at the consumer's terminals, or make such other 
inspection and testing of the service lines, apparatus, 
and works of the undertakers upon the consumer's premises as may 
be necessary for the purpose of determining whether the under- 
takers have complied with the provisions of the special order and 
the Board of Trade Regulations. This seems to show that the 
electric inspector is entitled to demand a fee even on the first occa- 
sion. We are not aware of any section in any of the electric lighting 
Acts which renders it incumbent on the undertakers to test electric 
installations at the mere request of, and free of expense to, a con- 
sumer. 

If our correspondent will refer to the Electric Lighting Act, 
1882, Sec. 6 (45 & 46 Vic., cap. 56), he will find that undertakers 
are thereby vested with plenary powers as to the making of rules for 
the safe and efficient supply of electric current. Moreover, by R. 36 
of the Board of Trade Regulations, 1890, undertakers are made 
responsible for all electric lines, fittings, aud apparatus belonging to 
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them, or under their control which may be upon a consumer's 
premises being maintained in a safe condition and in all respects fit 
for supplying energy. . 

Save as aforesaid, we are not able to point to any sections which 
in terms authorise the undertakers to make regulations as to the 
wiring of houses. 


CONTRACTOR writes:—“I should be pleased to have answers to 
the following questions through the medium of your Legal Query 
Column. 

(1) Ik a person erects for himself a large building, but sublets 
portions of it, say shops, facing a public road, can he supply the 
persons occupying his shops with the electric light, and charge for 
it? Mains are being laid in the town for the distribution of 
electrical energy, but the Corporation do not intend to pass the 
premises referred to for some time, perhaps years. 

“(2) Is a corporation or company compelled to lay mains in 
particular places if required by a number of consumers? 

„ With regard to the first question. put by Contractor,“ there 
can be no possible objection to his supplying persons occupying his 
shops with electric light and charging a reasonable price for the 
same. As was pointed out in the Legal Query Column in our issue 
of June 22nd, the powers conferred upon the Board of Trade with 
regard to electric lighting installations are enabling only, so that it 
would not even be necessary for Contractor” to obtain the leave of 
the Board to lay down his proposed installation. | 

With regard to the second question, a corporation or company 
provided with a provisional order is undoubtedly compelled to 
supply electricity, under certain conditions, to all consumers within 
its area of supply. The statutory provisions relating to this 
matter are contained in Sections 21—30 of the Electric Lighting. 
Clauses Act, 1899. Thus by Section 21 the undertakers are bound 
within a period of two years after the commencement of the special 
order to lay down suitable and sufficient distributing mains for the 
purposes of general supply throughout every street or part of a street 
specified in that behalf in the special order, and shall thereafter 
maintain those mains. Section 24, however, answers the point put 
by “Contractor.” By that Section the undertakers must obey any 
requisition requiring the undertakers to lay down distributing mains 
for the purpose of general supply throughout any street or part of 
a street, made by six or more owners or occupiers of premises along 
that street or part of a street. [A nice question might herc arise as 
to whether the occupiers of flats in one building are owners or 
occupiers of premises in the street” within the meaning of this 
section, but as this point is not raised we express no opinion 


upon it.] 


PARLIAMENTARY COMMITTEES. 


BAKER STREET AND WATERLOO RAILWAY. 


THE EARL or Rosse presided on Tuesday last week at the House of 
Lords Select Committee for the purpose of considering the Bill to 
enable the Baker Street and Waterloo Railway Company to extend 
their already authorised underground line between Waterloo and 
the terminus of the Great Central Railway Station at Marylebone, 
by additions at each end, one to the Elephant and Castle, and the 
other to Paddington Station. Electricity is to be the motive power 
to be used, and a generating station is to be erected on 
the ground of the Indigent Blind School, near the Elephant and 
Castle. Capital power to the extent of £1,000,000, with the usual 
borrowing power of one-third as much, is sought. The scheme is 
opposed by the Metropolitan Railway Company, who contend that 
the line will unfairly compete with a section of their line between 
Baker Street and Praed Street, and that the manner in which the 
scheme is being financed is unsatisfactory. 

Mr. W. R. GaLBBATTRH, C. E., for the promoters, stated that before 
1896 the Baker Street railway had made no public attempt to obtain 
capital from anyone, because in the case of two similar lines appeals 
had been made and failed. An agreement had been entered into 
with the London and Globe Finance Corporation under which they 
were to construct the line and to receive the whole of the capital 
including the borrowing powers. The London and Globe Corpora- 
tion entered into a contract with Messrs. Perry to construct the line 
for £877,000. That did not include the £50,000 which was to be 
handed to the Baker Street company for working expenses by the 
Globe Corporation, nor interest during construction or anything for 
land. ‘Those things would have to be met out of the difference 
between £877,000 and £1,766,000, the amount of the shares and 
debentures. After all the charges were met, there would appear to 
be a paper profit to the Globe Company of £152,000. 

Sir WI. Poutrrt, general manager of the Great Central Railway, 
gave evidence as to the value of the proposed extension at 
Paddington to the public, as did also Mr. J. Loftus Wilkinson, 
general manager of the Great Western Railway, and Mr. C. J. 
Owens, general manager of the London and South Western Railway, 


and further evidence having been heard, the promoters’ case was 


closed. 


itting on Wednesday, Mr. BELL, managing director of the 

aoe 'politan Bailway, opposed the proposed extension from the 
terminus of the Great Central to Paddington, as it would run 
el to the Metropolitan line, and would, he said, injure its 


ested rights. 
j Str J. Worer Banery gave evidence in support of Mr. Bell’s con- 


tent ion, and 


Mr. FRBEMAN, Q. C., submitted, on behalf of the Metropolitan 
Railway Company, that the public really did not require the 
proposed extension, and sceing the competition it would cause, there 
was no justification for the scheme. 

Mr. Pad, Q. C., in the course of his reply for the promoters, and 
after urging that the scheme was quite a different one to that which 
Parliament rejected last year, said that it had at the back a strong 
financial corporation pledged to the extent of £500,000 to carry out 
the undertaking. ” 

The preamble of the Bill was then agreed to by the Committee. 


— 


Norra METROPOLITAN ELECTRIC Power SuprLY BILL. 


TE Select Committee of the House of Commons, under Mr. H. H. 
Browne, met again on Friday, but gave no decision in the above 
Bill. As we reported a fortnight ago in the ELECTRICAL REVIEW, 
the preamble of the Bill—which seeks to supply electricity in bulk 
over a large area in Middlesex, Herts and Essex, including Harrow, 
Hornsey, Chingford, Cheshunt, St. Albans and other places—were 
passed, but the consideration of the clauses were adjourned till Sir 
James Kitson’s Committee had concluded the consideration of the 
group of electric power Bills referred to it, so that there might be 
uniformity of decision. l i 

Last week the Committee again sat and considered the clauses 
59 111 were settled on the same lines as those of the other power 
Bills. 


` 


MERSEY RAILWAY. 


Tue Mersey Railway Bill came before the Chairman of Ways and 
Means as an unopposed measure. By the Bill the company is 
authorised to substitute electricity for the present mode of traction. 
The Bill was reported for third reading. 


Hatrrax TRAMWAYS. 


THE Select Committee of the House of Lords, presided over by 
Viscount Portman, considered on Thursday and Friday last week the 
Bill of the Halifax Corporation, which dealt with the extension of 
boundaries, the construction of tramways, &. There was no 
opposition to the tramway part of the Bill. 


BRADFORD TRAMWAYS. 


On Thursday last week the Bradford Corporation Bill came before 
Lord Morley’s Committee of the House of Lords as an unopposed 
measure. The Bill, amongst other things, authorises the Corpora- 
tion to construct additional tramways in and near the city. The 
Bill was ordered to be reported for third reading. 


LoNpoN UNITED TRAMWAYS. 


BEFORE a Select Committee of the House of Lords on Wednesday, 
July 11th, under the presidency of the Earl of Rosse, the London 
United Tramways Company's Bill, the object of which is to con- 
siderably extend the tramway system in both Middlesex and Surrey, 
came on for consideration. 

Mr. BALTOUR Browne, Q.C., who appeared for the promoters, 
gave particulars respecting the company’s present tramways, and 
said they had constructed, or were authorised to construct, about 22 
miles of lines from Hammersmith to Hounslow, and from Kew to 
Hanwell. By the Bill it was proposed to add over 17 miles of line, 
which would be from Acton to Hanwell, to complete the line from 
Shepherd's Bush to Uxbridge, an extension from Hounslow to Baker 
Bridge from the London Road, near Kew, and from Richmond to 
Twickenham, Hampton, Hampton Wick and Teddington. Prac- 
tically the whole of the system, except one small piece in Richmond 
Road, was unopposed. At the present time the system was 
worked by horse traction, but electric traction was coming 
into vogue, and the promoters proposed to use it, and intended 
to construct a large generating station in the Chiswick Road for the 
purpose. Before long, 10 miles of the system would be worked by 
electricity, and it was intended soon to work the whole of the tram- 
ways by that system. A scheme had been promoted by the company 
before the Light Railway Commissioners, and every local authority 
in the district was in favour of it. Just before the thing was agreed 
to there was opposition from the London and South-Western Rail- 
way on the ground that the tramway would compete with their 
system, and a clause had to be inserted to meet that petition. The 
Middlesex County Council also, he was sorry to say, had petitioned 
against the Bill, although they were very slightly affected, but they 
aimed at becoming the purchasing authority in regard to tramways. 
Although that body made certain allegations which he altogether 
repudiated, he asked the Committee to give the Council only a 
limited locus. 

Mr. Norton SMITH, representing Heston, Isleworth and Ealing 
District Councils, protested against the Middlesex County Council's 
attitude, and asked that the charge of that body should be publicly 
withdrawn. 

Mr. ALLEN, representing Twickenham, and Mr. HUTCHINSON, 
made applications in a similar sense, after which the Committce 
proposed the consideration and adjourned. 


At the sitting of the Committce on Thursday, July 12th, the 
charge of the Middlesex County Council that there had been 
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improper payments by the promoters was gone into. The allegation 
was that payments had been made to the clerks of certain District 
Councils and others. 

Lord RopertT CEcIL, Q.C., representing the Middlesex County 
Council, said the charges referred to Teddington. A sum of £70 
1s. 8d. was paid by the company to the clerk in respect of costs, and 
there was also a payment of 200 guineas to the clerk in respect of a 
light railway promoted the previous year, which, however, was 
practically the same scheme as that now before the Committee. 

After going into the matter, the CHAIRMAN stated that the matter 
did not affect the Bill, and it must be fought out in a proper Court. 
They declined to allow the clerks of the Teddington and Twickenham 
Councils to be called to refute the charges. 

Further evidence was then given in support of the Bill, including 
that of Mr. CLIFTON Rosinson, the managing director and engineer 
to the promoters. He stated that the proposed generating station 
at Chiswick would cover about 3 acres of land, and would cost about 
£150,000. The overhead trolley system was proposed, and the 
people in the district were favourable to it. When the lines were 
finished, a passenger could go from Hammersmith to Uxbridge, or 
from Hammersmith to Hampton Court in splendidly-equipped 
cars, which would cost £1,000 each. The Board of Trade would 
settle any dispute as to the mode of traction, and also as to the 
speed run. 


On Friday local evidence was called in favour of the Bill, and the 
promoters’ case closed. 

Mr. EARLE, representing the Middlesex County Council, then 
addressed the Committee, and urged that the payments proposed to 
be made by the tramway company to the local authorities should be 
expended in the upkeep of the roads, and further contended that 
roads in certain places ought to be widened. 

Mr. FITZGERALD explained that payments to be made to the 
local authorities were in consideration of their agreeing that 24 
years should be the term of the tramways company in respect to the 
whole of the tramways. 


Evidence was then given by frontagers objecting to the scheme, 


and Mr. C. A. BRERETON, C.E., contended that the proposed line 
was not suitable owing to the abruptness of the curves and its 
circular route. 


The consideration of this scheme was resumed on Monday. 

Mr. WHEELER addressed the Committee for the frontagers of 
Richmond Road, and contended that the overhead system was 
altogether objectionable. But there was nothing definite about the 
trolley system, for there were now many schemes afloat for motors. 


He, therefore, asked that the experiment should not be allowed. 


With regard to the consents of the local authorities, he submitted 
that they did not represent public opinion, but were gained by the 
company offering to spend large sums of money on road improve- 
ments. 

After consulting in private for some time, the CHAIRMAN 
announced that the Committee found the preamble proved, and 
ordered the Bill to proceed. 

Mr. WoksLEX Tay tor, for the promoters, suggested that as the 
County Council had several long clauses which he thought they 
would be able to agree upon after discussion, they had better adjourn 
for a time. 

This was agreed upon, and later. in the day the Committee met 
and settled the clauses. 


METROPOLITAN District RAILWAY. 


Tue Select Committee of the House of Lords, presided over by 
Viscount Portman, commenced on Friday the consideration of the 
Bill of the Metropolitan District Railway Company. The petitioners 
against the Bill were the West London Railway, the West London 
Extension Railway, and the Chelsea Electric Supply Company, 
| 8 opposition was directed against the electrical portions of the 
Bill. 

Mr. S. PoE, Q. C., who represented the promoters, explained the 
efforts which the company had made to substitute an adequate 
system of electric traction for the present steam traction. As the 
result of the investigation and experiments of Sir J. Wolfe Barry 
and Sir W. H. Preece, a considerable amount of success had been 
obtained, and experimental trains were now running. While the 
company had power to apply electric energy, they had no power to 
erect a generating station, and powers were now asked for to pur- 
chase a site for that purpose at Chelsea Creek. Two cables were 
proposed for the carrying of the electric energy. One, by arrange- 
ment with the local authorities, would go underground, and the 
other it was proposed to carry on the extreme edge of the opposing 
company’s land. Steps would be taken to prevent any electrical 
disturbance. 

Sir J. WoFE Barry was called, and stated that £20,000 had been 
placed at his disposal to experiment with electric traction, but 80 
far no full-sized trains had been so worked. The proposed site for 
the gencrating station was a most suitable one. It was proposed to 
convey the electric energy by conductors placed in cast-iron boxes, 
15 inches by 9 inches, placed 2 feet below the surface. The electrical 
cquipment was estimated to cost £500,000. 

Sir W. H. Preece, late electrician to the Post Office, gave 
evidence as to the experiments which had been made to work the 
trains of the company by electricity, the result being that larger and 
heavier trains had been so driven than ever before. His experience 
led him to believe that it would be unsafe to trust to one cable, 
hence the alternative route; with regard to which, however, they 
were prepared to give the opposing companies ample protection. 


On Monday Viscount Portman’s Committee resumed the considera- 
tion of the Bill. 

Some evidence having been given in opposition to the Bill, 

Sir J. WoLFE Barry again went into the witness-box and stated 
the objections there were to placing the generating station at 
Putney. Putney would not be so central as Chelsea Creek. 

The Committee decided to pass the preamble, and ordered the 
Bill to be reported after adjusting the clauses. 


Guascow DisrRICT Tramways. 


On Thursday last week, the Court of Referees of the House of 
Commons, under the chairmanship of Mr. Parker Smith, con- 
sidered various questions of locus stand arising in connection with 
the Glasgow District Tramways Bill. 

It was explained by Mr. PEMBROKE STEPHENS that the Bill was 
one promoted by Mr. Murphy and others for the construction of two 
groups of electrical tramways. One group was in and around 
Paisley, and the other in and around Renfrew. Several of the 
petitions were withdrawn, but those remaining to which the pro- 
moters objected, were those of the Glasgow and Renfrew District 
Railway Company, and the Paisley and Barrhead District Railway 
Company. 


Mr PoLLOck, Q.C., for the Glasgow and Renfrew District - 


Railway Company, stated that this railway was now in course of 
construction for the purpose of meeting the local wants of Renfrew, 
aud as the proposed electric tramway was in opposition to it, he 
claimed the right to be heard. The proposed tramway was intended 
to be a fully equipped electric system which would carry not only 
passengers, but also parcels. 

Mr. Ram, representing the Paisley and Barrhead District Rail- 
way, also claimed a locus standi on the ground of competition. 

Mr. PEMBROKE STEPHENS contended that the competition of the 
tramways would not be great enough to justify the Court granting a 
locus standi to the petitioners. The promoters had already reduced 
their parce] limit from 500 lbs. to 56 lbs., so as to do away with the 
opposition of the railway companies. 

It was agreed to give the Paisley and Barrhead Company a locus 
on certain works’ clauses and on the clauses authorising the con- 
struction of one of the tramways in the parish of Paisley on the 
Greenock Road. It was also agreed to give the Paisley and Barr- 
head Railway a competitive locus with regard to three tramways in 
or around Renfrew. 


— N 
2 


MuNICIPAL TRADING. 


AT the mecting of the Joint Committee of the Houses of Lerds and 
Commons on Municipal Trading on Friday, under the chairmanship 
of the Earl of Crewe, the whole of the proceedings were occupied 
with the evidence of Mr. W. J. Jeeves, the town clerk of Leeds 
and formerly deputy town clerk of Peterborough and town clerk of 
St. Helens. 

WIrNESS went over the whole range of the subject of municipal 
trading, and said that in the items of water, gas, tramways and 
electric lighting, municipal trading had been and was the definite 
outcome of the policy of Parliament as settled by public statute. He 
was perfectly certain that the actuating motive of corporations in 
taking up gas and water and other undertakings was not a pecuniary 
one, but was for the better service of the community in matters 
which were essential to its well-being. Asan instance in point, he 
illustrated the close connection there was in large municipalities 
between the better housing of the working classcs and improved 
facilities in transit by means of tramways, and personally he saw no 
possibility of solving the housing difficulty except by means of 
tramway extensions. But whether gas, water, electric lighting, or 
tramways were in the hands of corporations or companies, they 
should be in one set of hands. He considered that the present 
Parliamentary and departmental checks on’ the introduction 
of novel and experimental powers were quite sufficient —in 
fact, the reports of the Local Government Board were really a terror 
to municipal authorities. Notwithstanding that statement, he con- 
sidered the Local Government Board reports were of great value. 
Experience had shown that in many cases it was necessary to sell 
or let gas or electricity fittings for the purpose of developing the 
consumption of the article. At St. Helen's it was found that neither 
the landlord nor the tenant would go to the capital expense of wiring 
the houses for electricity, though they would pay so much a year on 
account of the wiring. He did not think that that was hard on the 
traders and manufacturers of St. Helen's. He did not see why 
municipalities should manufacture such fittings which they could 
purchase from the manufacturers, but with regard to the traders, 
they could not undertake the work of the Corporation. The Cor- 
poration did not desire to compete with the retailer, and at Leeds 
the Corporation did not supply any fittings at all, although they 
supplied gas stoves. 

Replying to Sir W. Foster, WitNeEss said he would not go so 
far as to say that no retailer should ever be injured by Corporation 
competition, for if it was to the good of the general community— 
as it was in some places—there should be such competition. 
Unless, however, there was a balance of advantage, he did not think 
corporations ought to undertake competition, nor did he think they 
did so. 

Proceeding, WITNESS went into the question of the working of 
the tramways by the Leeds Corporation, which were taken over by 
the local authority in February of 1894 only consisted of three miles 
of double line and 22 miles of single lines. Now there were 23 
miles of double line and 49 miles of single lines, while the receipts 
had increased from £43,000 to £126,000. To carry out this exten- 
sion very costly street improvements had to be effected. They 
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found no difficulty in large Corporations in getting good and com- 
petent men to serve on the various Committees. For instance, the 
directors of the Leeds Electric Lighting Company consisted of a 
civil engineer, two other engineers, a retired manufacturing chemist, 
and several merchants. On the Electrical Committee of the Leeds 
Corporation they had threc engineers and four manufacturers. 

e Committee adjourned till Tuesday. 


Ra Committee met on Tuesday, the Earl of Crewe again pre- 
siding. 

Mr. MookeE Hayton, town clerk of South Shields, referred at some 
„ length to the evidence given by Mr. Swinton before the Committee, 
in which he referred to the case of Messrs. S , a firm of Parlia- 
mentary agents, who offered him (Mr. Hayton) one-third of their 
fees if the Town Council appointed them Parliamentary agents in 
conuection with the Tyneside Electric Power Bill. He (witness) 
replied that he was not empowered to take any part of the fee. The 
question of giving the fec to the Council was never discussed. 

Viscount HamppEN: You spoke of the Tyneside Electric Power 
Bill; was that Bill to supply power in bulk ?—Yes ; to local autho- 
rities and manufacturers. 

And at a cheaper rate than you were manufacturing ?—There was 
no guarantee that it would be cheaper, and the scheduled rates were 
not cheaper than the rates which were being charged by some 
undertakings in the district, although they held out the hope that 
they would supply cheaper. 

Mr. GEORGE LIvEszEy, of the South Metropolitan Gas Company, 
gave evidence relating to the gas supply, and maintained that it 
was in the interests of the consumer that gas should be supplied by 
companies rather than by municipalities. 

Mr. J. KELLY, a member of the Board of Management of the 
Traders’ Defence Association of Scotland, a body consisting of some 
3,700 members, and containing both wholesale and retail traders, 
said he would restrict municipal enterprise to the supply of gas and 
water. Regarding electric lighting, he said that he thought the 
citizens of Glasgow had a grievance against the Corporation in that 
they obtained a provisional order, but did not put it in force. He 
presumed their object in obtaining the order was to prevent a private 
company coming in. The public interest in Glasgow suffered from 
that attitude on the part of the Corporation, and as a matter of fact 
several private firms were forced to put up their own installations. 
He believed, too, that the Glasgow Corporation had taken up the 
telephone simply in opposition to the National Tclephone Com- 
pany. They stood in the way of the company making their system 
more perfect, by refusing to allow facilities for improving it. 

Mr. SHEPHERD, a master builder, and a former member of the 
late Metropolitan Board of Works, followed with evidence tending 
to show the unfairness of municipalities being allowed to indulge in 
building operations. 


LIVERPOOL. OVERHEAD RAILWAY. 


Tux Bill of the Liverpool Overhead Railway, which has already 
passed the various stages in the House of Lords, came before the 
Chairman of Waysand Means of the House of Commons on Friday 
and passed. The Bill refers to the construction of new lines, 
widening lift, farther capital powers, &c. 


BLACKPOOL, St. ANNE’s AND LyTHAM TRAMWAYS. 


THe Blackpool, St. Anne’s and Lytham Tramways Bill came before 
the Select Committee of the House of Lords, presided over by 
Viscount Portman, on Friday. The Bill seeks to greatly extend the 
tramway system between the places mentioned at a cost of £50,000, 
and to work the whole system by electricity. It was stated that all 
the opposition to the Bill had been withdrawn, and it was accor- 
dingly referred to Lord Morley’s Committee on unopposed Bills, 


LEGAL. 


Oren v. Toe ELECTRICAL UNDERTAKINGS, LIMITED. 
In the Chancery Division of the High Court of Justice on Saturday 
(July 14th), Mr. Justice Cozens*Hardy had before him a debenture 
stockholder’s action against the company and the trustees of the 
deed. All parties consented to take the judgment in the settled 
form with the appointment of a receiver and manager. Mr. Justice 
Cozens-Hardy appointed Mr. C. E. Hare receiver and manager, to 
act as manager for four months, but would not give liberty to the 
receiver to borrow £500 to carry on the business, stating that the 
parties would have to take out a summons in Chambers for that 
purpose. 
p 


. CORRESPONDENCE. 


Bicycles and Icicles. 
May I venture to invoke the powerful aid of your 
influential paper for advice anent the following matter: 
the applicability of electrical motor power. Electricity is 


now used as a motive power with indifferent success as regards 
the propulsion of vehicles, and the ignition of cycle and 
other lamps, if we, the luckless owners of such articles, 
chance to be remote from a charging station; but on the 
other hand, if you chance to be within a few yards of such 
charging stations, nought could exceed the utility of elec- 
tricity, either as an illuminant, or as a motive power, and I 
daresay that not a few barbers use it for the revolution of 
the brushes used for “ hair brushing by machinery.” 

But now let me kindly ask those of your readers conversant 
with the applicability of electrical energy to be so good as to 
advise me anent the following points :— 

Can I have my cycle house (which is already illumined by 
electricity) fitted up with any sort of appliance for brushing 
my cycles aud polishing them? Surely if dentists can have 
an appliance of the sort I now have in my mind fitted up in 
their consulting rooms for drilling teeth, it ought not to be 
such a very hard matter to have a like contrivance fitted up 
in a cycle house for cleaning a cycle, sceing that the “ bits 
used would never be larger than a lamp chimney brush. 
And then, again, as regards culinary operations :— | 

Is there no means whereby electricity can be adapted to 
rotate the cylinders of an ice-cream-making machine? 


Henry James Saint Benno Cunliffe, M. A., Oxon. 
New Club, Brighton. 


Destraction of Underground Cables. 


We shall be glad to know whether those of your readers 
who are in the habit of using armoured underground cables 
have found that they will not stand in certain localities. We 
must confess that we have been exceedingly fortunate in 
this respect, as, although we have armoured cables laid in 
almost every part of England, we have invariably found them 
to last well. One, however, which recently failed in insula- 
tion, was found, when dug up, to be corroded through 
and useless. The makers write to us as follows :— 


Referring to your letter of July 2nd, we have made careful test 
of the sample of the soil you were good cnough to send to us, and 


find that this contains considerable quantities of sodium and potas- 


sium chlorides and sulphates, which will fully account for the 
deterioration of the lead and armouring. Considering the presence 
of these chemicals, we think the cable has stood remarkably well, 
and even now the rubber is in first-class condition. Naturally, cable 
makers cannot prevent such deterioration if they are not warned in 
advance that the soil is a dangerous one for cables. 


(Signed) THE TELEGRAPH MaNUFACTURING COMPANY. 


This really opens up a most important question for con- 
tractors, if in future it is necessary to have samples of the 
earth in which the cable is laid, sent for analysis before 
the work is put in hand, 


Westminster, July 13th, 1900. 


Drake & Gorham. 


The Towns’ Refuse Problem. 


I have to thank the writer of the article for his minis- 
terial anecdote, but I regret that the lesson he desires me 
to draw from same does not commend itself to me as having 


any bearing whatever upon my statements. I am not aware 


that I have misconstrued or misquoted any statements made 
by your contributor, and most certainly I had no intention 
of offending him. I am in perfect harmony with him when 
he says that the primary function of a destructor is to 
destroy rapidly and completely; further, I agree with him 
that steam raising is of secondary importance, naturally 
that must always be so, but I must again most emphatically 
repeat that with a properly designed plant, thorough crema- 
tion must inevitably produce power, and here I part company 
with your correspondent, who evidently does not think that 
thorough cremation and power production are possible, let 
alone inevitable. 

Time will prove all things, and I cannot but think that in 
the future more extraordinary work will be done with refuse, 
it is but a natural evolution, and although to the lay mind it 
may appear inconsistent, yet one cannot get away from the 
fact that some 15 years ago when one cell produced 5 I. H. p. 
per hour, the refuse was not thoroughly destroyed, and 
to-day when one cell often produces over 100 1.H.P. ‘per 
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hour, the refuse is thoroughly cremated, and a temperature 
of combustion obtained which was not dreamed of in the 
earlier days. 

I am pleased to see from this last letter by the writer of 
the article, that he does not appear to be quite so pessimistic 
as his article gave one to understand that he was, but still 
in these rapidly moving times one must admit that a 
destructor which only destroys refuse, and does not destroy 
same in such a perfect manner as to produce the maximum 
available power, must be altogether out of the running. 

In conclusion, I should like to persuade the writer of the 
article to visit Darwen, when I am quite certain that every 
vestige of his pro-destructor ideas will vanish once and 
for all, 

Ineineratus. 

June 16th, 1900. 


[We have also received a letter from a correspondent who 
signs himself“ Tgnoramus,” but as it abounds in personalities 
and can serve no useful purpose in connection with the 
controversy, we refrain from publishing it. We think also 
that the time has arrived for this correspondence to be 
closed, at all events, for the present.— Eps. ELEC. Rkv.] 


The Maintenance of Electric Motors. 


I have followed the correspondence re electro-motors in 

your journal with some interest. I have been using motors 
of all sorts and conditions for some time, and am of opinion 
that it pays well to get a first class machine in the beginning, 
and to look after it carefully. 
t Use carbon brushes in radial pattern holders, and if the 
motor is likely to be worked up to or over its full load for 
any length of time, don’t use an enclosed machine. I was 
much interested some few weeks ago in looking over the 
engineering works of a large concern where a great amount 
of electric driving is in use; the machines were made by the 
electricity department of the same firm, and were of the 
enclosed type. I noticed that the mechanical department 
had altered the brush gear to a radial pattern, and had 
drilled large holes in the casing to allow of free ventilation, 
and I was informed that the machines were much better for 
the treatment. 

With reference to starters, it seems to be a general com- 
plaint that there is no good starter in the market. My 
experience is that all the starters available are rated too high 
for their work, and are very expensive in first cost. For 
anything over, say, 4 H. P. I would recommend a lightly 
rated starter with a fast and loose pulley on the shaft or 
machine to be driven; it will cost less in first cost, less to 
maintain, and probably far less current in starting. If 
thought necessary, the striking gear can be made to work 
automatically in the event of the supply being cut off. 


C. B. Callow. 
St. Helens, I. W., July 14th, 1900. 


Pocket Battery. 


Will any correspondent be pleased to inform me of the 
lichtest weight, smallest dimensions, and cost of a pocket 
battery: and if applicable for the heating of fluid, say 
half-pint, to boiling temperature ? 

D. B. 


Railway Charges. 


I read with great interest indeed your communicated 
article in current issue dealing with the relationship of the 
electrical trade and railway companies’ charges for carriage 
of such manufacture. 

As a railway official of some years’ standing, and being 
engaged on the particular departmental work therein dis- 
cussed, I can fully bear out the whole article. 

The present classification is altogether inadequate to meet 
the large and rapid strides made in the electrical industry of 
recent years. 

[ am also directly interested in electrical undertakings, 
and in many cases have used my own discretion in classing 
(the consequent charges being affected by this, excepting 
special rates, an important point omitted in your article) 
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consiguments from manufacturers, their particular manu- 
facture being known to me, but in some cases my classifica- 
tion has been challenged in favour, of course, of a higher 
class, and consequent higher charges; in such cases I have 
had to submit to the auditor's ruling, and act accordingly. 

As pointed out in your article, it should not be a difficult 
matter at all, for representative manufacturers with the aid 
of a qualified railway official versed in the particular tech- 
nicalities of the departmental work, and better still, if gene- 
rally acquainted with electrical manufactures, to formulate 
some definite proposal to submit to the Railway Clearing 
House authorities and the various railway companies. 

The cost divided would be a mere trifle, and I feel 
perfectly sure that the result would warrant their taking the 
initiative in the matter, and place the trade generally upon 
a better footing than they at present enjoy. 

Equity. 


Birmingham, July 18th, 1900. 


REVIEWS. 


Up-to-Dale Domestic and Industrial Applications of Elec- 
tricity, By “ ALPHA.” London: 8. Rentell & Co., 
Limited. 1900. : 

This is a sort of “ Alpha in Wonderland“ story-book for 
the householder, describing the adventures of the author 
(“himself an electrical engineer and inventor”) in an elec- 
trical museum, which he visited the other day, in summer 
time (had he sun-stroke ?), but the whereabouts of which 
has slipped his memory. . 

Perhaps it is as well. 

The wonders began at the very entrance. Here there was 


an apparatus which indicated (on pressing a button) whether 


the museum was at home or “ not at home —a function 
usually performed by means of a simple shutter, or a piece 
of paper pinned to the door. On pressing the same button 
again, the door opened to admit the explorer, who imme- 
diately began to take notes. The door was burdened with a 
key-alarm, a key-hole illuminator (specifically intended for 
inebriates), an alarm letter-box, an automatic lamp switch, 
and a burglar alarm. In the hall, a hat polisher, an alarm 
hat-rack, a cigar lighter, an ozoniser, a snap-shot camera, a 
third burglar alarm, an alarm mat and a boot polisher, were 
inspected. The victim proceeded to examine in all about 
260 different items, through which we leave others to follow 
him—if they choose. 

The devices range from hunting tigers and curing chil- 
bluins to an electric overcoat for Polar expeditions and an 
automatic alms distributor! 

While a few of the applications of electricity touched upon 
may be of value, the vast majority are perfectly useless, 
except as curiosities, while the descriptions are most meagre. 
The author's style is not too attractive; such phrases as 
“crammed my stomach,” and “that blooming bottle,” are 
the reverse of choice. 

It is said in the preface that the book serves for ‘educative 
(sic) purposes.” For our part, we fail to see why it was written, 
or who is likely to read it. 


The Elementary Principles of Electric Lighting. By A. A. C. 
Swinton. Fourth Edition. London: Crosby Lock- 
wood & Son. 1900. 

This little book is intended by the author to supply the 
wants of those who, not having time to study the subject 
deeply, are yet desirous of obtaining an elementary know- 
ledge of its fundamental principles; the subject is therefore 
treated in a typically “ popular“ style, and with the simplest 
language. 

Elementary explanations of the more common electrical 
terms and units, and of their mutual relations, occupy the 
opening pages, after which come “ diagrammatic” descrip- 
tions of ordinary apparatus for the production and use of 
electricity, into which we need not enter, save to point out 
one or two slight errors for correction in future issues. 

For example, in the diagram of an alternate current 
dynamo on p. 29, the current is indicated as flowing in the 
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wrong direction, while in that of the direct current dynamo 
on p. 37 one of the field magnets is wound the wrong way; 
and the incandescent lampholder, shown on p. 46, one of the 
old wooden “ bottom loop ” type, has gone out of use. 

No doubt the book will be of service to those to whom it 
is addressed. | | | 


Electric Tramway Traction. By A. D. GREATOREX. 
London: St. Bride's Press, Limited. 
As the preface indicates, this work consists mainly of a 
reprint of a paper read before the Incorporated Association 
of Municipal and County Engineers in June last year by the 


author, who is the borough engineer and surveyor at West 


Bromwich. The material has, however, been revised and 
brought up to date. 

There is a great deal of general descriptive matter relating 
to the various overhead trolley, conduit, accumulator, com- 
bined trolley and battery and surface contact tramways, many 
photographic illustrations. being reprinted from technical 
journals, and various explanatory diagrams included. 

The question of working costs is not overlooked, for 


figures are given showing the results obtained on the Leeds, 


Dover, and Blackpool lines. Altogether, we should think 
this work should be of service to those who wish to obtain 
some general knowledge regarding electric tramway systems. 


Tha Cyanide Process of Gold Extraction. By JAMES PARK. 


London : Charles Griffin & Co., Limited. 

This work having passed successfully through three 
editions in New Zealand, is now slightly revised and 
presented as the first English edition. As one of Griffin’s 
metallurgical handbooks,” it requires no comment upon its 


style and type. It is complete and concise, and the author, 


with a good theoretical and practical knowledge, expounds 
the general principles and practice of the cyanide process, 
adding not a small amount of information which is both 
useful and new. There are eight plates and four woodcuts 
illustrative of the necessary plant, all of which are well 
produced. | 


Chaps. I. and II. deal with the chemistry of the McArthur- 
Forrest process, and show both the theoretical and practical 


influence of atmospheric oxygen upon the dissolution of gold 
in solutions of cyanide of potassium. The action of 
impurities in the ores upon such solutions is also dealt with. 

In Chaps. III. and IV. the author deals with the 
establishment of a works laboratory, and describes the 
methods of experimenting required to control the com- 
position and strength of the solutions used in the works. 
Examples are given to aid the student in performing the 
various analyses. In the latter chapter some useful tables 
and constants are also included. 

In Chap. X. are given full particulars of the construction 
of“ the appliances for cyanide extraction, including the 
dissolving and leaching vats and extractors. These are 
taken from actually existing plants in New Zealand and 
Australia. The costs of materials and construction of plants 
of various capacities are also given. 

Chap. VI. is devoted to “The actual extraction by 
cyanide,” and describes the general modus operandi. of the 
process, the latter part of the chapter dealing with the 
best methods of wet and dry crushing and the treatment 
of slimes. In Chap. VII. is given information relating to 
practical leaching and washing, treatment of slimes, &c., in 
New Zealand, South Africa, Australia and America, in 
which the costs of the different operations are noted. The 
author expresses the opinion that the States have been slow 
in taking up the cyanide process, probably because their 
ores are unsuitable, whereas New Zealand has gone ahead 
in this respect on the reverse account. Leaching by agita- 
tion is next dealt with in Chap. VIII., and in Chap. IX., the 
precipitation of gold from cyanide by zinc and the purifica- 
tion of the solutions is described. Gold precipitation by 
means of charcoal is condemned as being too cumbersome 
for actual practice. 

The electro-chemical precipitation of gold from weak 
slations by the Siemens-Halske process is discussed in 
Chap. X., and figures are given which compare very favour- 
ably with those for the extraction by zinc. 


steel ring and carried on a cast-steel spider. 


In Chap. XI. a short description of the principles of those 
other variations of the cyanide process which promise 
success is given, including The Hanway Electro-Cyanide 
Method,” The Park-Whitaker Cyanide Process, The 
Keith Electro-Cyanide Process, and The Sulman-Teed 
Process. 

Chap. XII., upon “ Antidotes for Cyanide Poisoning,” 
gives, in addition, some useful hints upon the prevention of 
the contamination of the atmosphere with hydrocyanic acid 
and arsenuretted hydrogen vapours in gold extraction works. 

Lastly; an appendix is added upon Cyaniding in New 
Zealand.” 

In conclusion, we may add that the work is a valuable 
addition to the literature upon gold and silver extraction, 
and should be in the library of every metallurgical works 
and college. It is interesting to read, but is essentially a 
book of reference, and for this reason it is to be regretted 
that the inder is not much more complete. 


— 


THE ELECTRIC LIGHTING AND TRAMWAYS 
OF BUENOS AIRES. 


(Continued from page 65.) 


THE monocyclic generators are of the revolving field type, 
thus avoiding slip rings and brushes for the high. tension 


current; the question of insulation is also simplified, as there 


are no mechanical strains produced by the high speed of the 
armature coils. The frame of the armature is of cast-iron 
of a strong box section, into which are securely fasténed the 
iron punchings of the core. Ventilating spaces between the 
armature laminations provide for a circulation of air when 
the machine is running. The coils are set in slots and are 
held in place by wedges driven over them. The supple- 
mentary or power winding is connected with the principal 
winding at its central point in the machine, thus leaving only 
three connecting terminals. The armature coils can readily 
be replaced in case of a burnout. The armature is mounted 
on sliding rails and can be moved to one side until the 
revolving field is fully exposed for examination; then by 
removing the shields at either side of the armature frame the 
armature coils are made accessible for inspection or repairs. 
The field structure consists of pole pieces mounted on a cast- 
The pole 
pieces are of laminated iron, spreading at the pole face so as 
to cover a wide polar arc and hold the field winding in place. 
They are attached to the steel ring by bolts passing through 
them; this permits of rapid removal of the coils and pole 
pieces if necessary. The field coil consists of a single strip 
of flat copper wound on edge so that the surface of every turn 
is exposed to the air for cooling; as the flat sides rest 
against each other, the entire coil forms a structure of great 
solidity. There are 48 field coils, taking their exciting cur- 
rent through two cast-iron slip rings equipped with carbon 
brushes, which require no attention. The revolving field 
structure acts like the fan in a blower, forcing the air out- 
wards through the openings in the armature laminations. 

The steam exciters are multipolar compound-wound 
machines direct coupled to the engines, They run at 325 
r.p.m., the output being 30 KW., at 130 volts. The other 
exciter is a dynamo of similar type and equal capacity, 
but it is driven by a 50-H. p. 8-pole three-phase motor 
through a flexible coupling, its speed being 750 r.p.m. 
The current for this is taken from two transformers with 
a ratio of 1,560 to 230, one terminal of each of which is 
connected to the power wire, the others to the outers of the 
principal circuit ; by making the proper secondary connec- 
tions, three-phase currents with very nearly equal voltages 
are delivered to the motor. There is a starting resistance 
for the armature, which rotates with it, and is cut in and out 
by a handle which moves a sliding ring on the shaft. 

There is a six panel switchboard for the generators, four 
panels being for the alternators and two for the exciters ; a 
little to the rcar and on one side is the seven-panel feeder 
board. All the boards are of polished white marble, and are 
supported by angle iron frames, the switchboard gallery 
being carried on a girder iron structure. 
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The cables coming from the generators to the panels are 
connected to the switchboard through a three-pole quick- 
break switch, mounted on the rear of the generator panel at 
the top, and operated by means of a handle on the front. 

All contacts are mounted on ebonite pillars and placed on 
opposite sides of a marble insulating plate, so that no arcing 
can take place between adjacent terminals. Each panel 
carries a watt-hour-meter, hot wire shunt ammeter, regulating 
rheostat handle, voltmeter switch and exciter ammeter, 

The exciter panels are fitted with ammeters, voltmeters, 
‘shunt rheostats, double-pole main switches and equaliser 
switches, 

A small swing panel carries two hot wire voltmeters, and 
the synchronising lamps; one voltmeter is fed from the bus 
bar transformer connected to the generator panel for use when 
synchronising. This panel swings out at an angle from the 
board so that it can be read from any field regulating switch. 
All the electrical measuring instruments were made by 
Hartmann & Braun. 

The feeder board is divided into two equal sections, the load 
on them being kept approximately the same through careful 
judgment in the distribution of the load in the city over the 
various circuits. Under normal conditions, when parallel 
running, these two sections of the feeder board are connected 
together by a quick-break three-pole switch. If necessary, 
however, one generator or group of generators can be con- 
nected to one half, and the other fed by another group, the 
division of the load being effected by opening this three-pole 
switch. 


Each panel of the feeder board is provided with an easily 


changeable type of fuse carrier ; there are also short circuiting 
switches for the boosters. 

Above the feeder boards are four sets of three-pole double 
switches, one for each alternator, by means of which any 
alternator may be thrown on to a set of bus bars for driving 
the synchronous motors of the tramway section. 


A small panel is provided for the pilot wires running back 


from the principal stations of distribution. 

The floor in front of the switchboard consists of plates of 
one inch glass, covered with rubber matting. 

A storage battery is about to be installed as a reserve for 
excitation ; special connections will allow the station lighting 
or part of it to be fed from the same source in case of 
emergency, and the motor-driven fire extinguishing pumps 
will take their current from the battery. 

The electric overhead traveller has a span of 22 metres, 
and is capable of lifting 20 tons, the three motions being 
effected by three separate motors, controlled from a cage 
slung under the crane in the usual way. In this cage is a 
small switchboard containing an ammeter and double-pole 
switch, and alongside are the three controllers. Those for 
the travelling and traversing motions are controlled by one 
lever with a ring universal joint, so that it can be moved in 
four directions ; the inclination of the lever from the vertical 
is followed by the advance of the traveller or the crab (as the 
case may be) in the direction of that inclination, and notwith- 
standing that there is only one lever for these two motions 
both crab and traveller can be put in motion at the same 
time. 

The lifting motor is controlled in the same way, the con- 
troller lever being raised when the motor is to lift and 
depressed when it is to lower, so that the attendant cannot 
easily make a mistake. A solenoid in series with the lifting 
motor actuates a friction brake, throwing it on immediately 
the current is off. 

The current is collected from two trolley wires stretched 
from end to end of the building; the crab is supplied in a 
similar way from trolley wires which extend the whole length 
of the traveller. The motors are all of the enclosed type 
with consequent poles, and are fed. from the exciter bus bars. 

The contract for the supply of the whole of the plant, 
including the erection, was awarded to the Union Electri- 
citiits Gesellschaft, of Berlin; they were also the builders of 
the dynamos and switchboards. As, however, this company 
exploits the General Electric Company’s patents in Germany, 
the design of the electrical apparatus follows closely that of 
the American company. 

In the engine room of the temporary station there is a 
multipolar 500-KW. 500-volt dynamo, direct coupled to a 
McIntosh & Seymour vertical triple expansion three-crank 


engine, running at 125 r. pm. Its cylinders are 14 inches, 
23 inches, and 40 inches diameter x 36 inches stroke; the 
valves are all of the gridiron type, steam and exhaust being 
worked by a separate eccentric for each cylinder. There are 
gridiron expansion valves on all cylinders; these work on 
the backs of the steam valves, and are driven by three sepa- 
rate eccentrics, all three being controlled by a fly-wheel 
governor. The speed is practically constant, notwithstand- 
ing the enormous and sudden variations of load incident to 
tramway service. This engine always works condensing, but 
it can, if necessary, exhaust to the atmosphere. The con- 
denser is similar to those in the new station; it can take its 
water either from the river or from an artesian well. 

There are also two other tramway generators, one of 
225 KW., and the other of 100 kw. These are belted to 
two McIntosh & Seymour’s compound tandem engines, with 
cylinders 11 and 19 inches diameter x 23 inches stroke, 
running at 230 r.p.m.: they are fitted with piston valves, 
the cut-off of the high pressure valve being controlled by a 
fly-wheel governor. These engines are also connected to the 
condenser. 

The dynamos in this station were all built by the General 
Electric Company of Schenectady, and run absolutely without 
sparking up to 20 per cent. overload. There is also a 
100-KW. monocyclic alternator of the revolving armature 
type, arranged so that it can be belted from the 100-KwW. 
tramway dynamo, the latter running as a motor, taking its 
current from the tramway bus bars, or the alternator can 
be run as a synchronous motor from the bus bars in the new 
station. This combination is used for either minimum tram- 
way load or minimum lighting load. 

In the boiler house are three Babcock & Wilcox boilers, 
fed by two Worthington duplex pumps. These boilers, 
however, are no longer in use, steam for this station being 
taken from the Belleville boilers since the new plant has been 
erected. 

In a small temporary building adjoining the new station 
there has been installed a 225-Kw. tramway dynamo identical 
with the one previously described. This one is belted off 
the fly-wheel of one of the Allis engines; it works, however, 
in conjunction with the other tramway dynamos. 

The switchboards in the temporary station are of enamelled 
slate, there being five generator panels and eight feeder 
panels. The generator panels are provided with G.E. circuit 
breaker, shunt ammeter, shunt regulating resistance switch, 
and two single-pole quick-break main switches ; the feeder 
panels contain circuit breaker, ammeter and single-pole 
switch. There have lately been added one B. O. T. voltmeter 
panel and seven panels for boosters and negative fecders. 

There are also three 1,000-ampere watt-hour-meters for 
measuring the total output of the tramway section, and two 
negative boosters driven by shunt wound motors. 


(To be concluded.) 


—_—_—_—_—_—S—X—X— 
BUSINESS NOTES. 


Book Received.—‘ Mechanical Traction in War,“ by 


Lieut.-Col. Otfried Layriz, of the German Army, and translated by 


R. B. Marston. London: Sampson, Low, Marston & Co. 1900. 
Private Bills.— In the House of Lords on Monday the 


following Bills were read a third time and passed :—Jarrow and 
Hebburn Electricity Supply, Hastings Tramways. In the Commons 
the following Bills were read a third time:—County of Durham 
Electric Power, Lancashire Electric Power, and South Wales Elec- 
tric Power. 


Outing.—The employés of the Robertson” Lamp 
Works held their annual excursion on Saturday last, when a party 
of over 200, accompanied by the staff, spent a most enjoyable day at 
Hastings. 


Trade Announcements. — We are informed by the 
British Electric Works Company, Limited, that they have appointed 
their Leicester agents, Messrs. Gent & Co., Faraday Works, to 
represent them in Newcastle and district also, where they are 
carry ing on business at Highbridge. Further, Mr. S. Haynes has 
been appointed agent for Nottingham, where his address is 13, 
Castlegate. 

The premises of Mr. A. P. Lundberg, at Liverpool Road, N., were 
broken into on 14th inst., and valuable tools taken. In case corre- 
spondence may have been interfered with, customers are asked to 
write again if their letters have not been attended to. 
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Hectrical Wares Exported. 


WEEK ENDING JULY 10, 1899. | WEEK ENDING JULY 17TH, 1900. 
Amsterdam „ Vahe #8 Alexandria Value £51 
Boulogne oe i .. 1088 Amsterdam. 5 ss səs 1 
Brussels 90 | Bamgkok .. 10 
Buenos Ayres gs a 1,426 Boca . ae 255 es . . 1, 141 
i Elec. cable .. 900 Bombay sa . . 216 
18 Teleg. wire . 264 Brisbane .... sà 28 
Caloutde . 203 | Buenas Ayres 19 
Cape Town .. z 85 . €90 A „ Teleg. nal. 914 
Christ iania ee ee ee ee 61 Calcutta es ee ea ee 482 
Colombo ee ee ees ee 218 39 Teleg. wire ee ae 260 
5 * ee = Cone ee ee ea — 
ee om oe oe 
East London 517 oe Teleg. mat. : 83 
a Teleg. mat. 1,076 Constantinople .. te g 10 
Gothenburg F 40 | Copenhagen. Teleg. wire . 478 
Hamburg os 2 110 | Demerara. Teleg. mat. .. 150 
Hong Kong.. is 696 Durban s Se : 835 
King George’s Sound 67 „ Teleg. mat. . . 15l 
Leghorn .. R 62 | East London ; . 442 
Lyttleton 60 | Fiume aa 21 
Malta A . 195 | Ghent a ae 15 
Marseilles 86 Gothenburg. V2 
Mauritius i g1 Hamburg. Teleg. mat... 320 
Osteendngalz e W | Hong Kong. 225 
Port Elizabeth .. atts . 9855 Liban * eg ee ` 10 
Rio Janeiro. 105 tons teleg. Madras 338 8 14 
wire (value nct declared) .. — Mauritius. 15 
Shangha‘. 26 tons old teleg. Melbourne ., 111 
wire (value not decla ed) — Ostend es ee be aa 11 
Singapore « 4 | Perth „ Owe See oo l 
a Teleg. stores .. oe 40 Port Elisabeth .. ve . wO 
St. Petersburg. Teleg. cable St. Petersburg s. „ 250 
mat. 88 . 85 Shanghal die si . 1% 
Stockholm .. 9 ra Teleg. mat. .. 1280 
Sydney a ae «„ B Stockholm. Teleg. mat. 225 
„ Teleg. cable 668 Sydney st ee F - 146 
Valparaiso .. ` ii r 50 
; Yokohama .. 349 
Total si £9,454 Total 5 £8,266 


Foreign Goods Transhipped. 


| Melbourne. Telephones Value £48 


Bankruptcy Proceedings,—A receiving order has been 
made against Leonard Francis, electrical engineer, Southwold, on a 
creditor’s petition. The first meeting of creditors and public 
examinatiou are arranged for July 21st at Norwich and July 24th at 
Yarmouth respectively. 

Notice is given of release of trustee (Mr. E. T. Peirson) in the 
case of H. J. Wimshurst, electrical and motor-car engineer, 
Coventry. 

At a sitting of the London Bankruptcy Court held last Wedues- 
day, before Mr. Registrar Gifford, Fredk. George Wm. James 
Adams, electrical engineer, lately carrying on business in partner- 
ship at 24, Newman Street, Oxford Street, W., as Downie & Adams, 
applied for an order of discharge. Mr. E. L. Hough, senior Official 
Receiver, reported that the bankrupt failed in September, 1899, 
and returned a liability of £1,000 due to his father. He also 
scheduled liabilities of £2,142 7s. 9d. due from the firm of Downie 
and Adams, but treated them as not expected to rank on the ground 
that the firm was not insolvent. That, however, was not the case, 
as from the examination of the Official Receiver it appeared that 
the value of the partnership assets, which consisted only of certain 
book debts, was small and far below the amount of its unsecured 
indebtedness. Proofs of debt were made for sums amounting to 
£1,601 14s. 1d., and included a claim to £1,000 by the bankrupt’s 
father. So far as the Official Receiver could judge, the bankrupt 
had under-estimated the outstanding indebtedness of the firm 
of Downie & Adams by about £200. No realisable assets belonging 
to the bankrupt were disclosed in the statement of affairs, and only 
48. 8d. was realised. The bankrupt and a partner, in February, 
1897, with £1,000 capital, which was provided by the bankrupt, who 
obtained it on loan from his father, commenced business as electrical 
engineers, under the style of Downie & Adams, at Bush Lane House, 
Cannon Street, E.C., but in June, 1897, removed to 24, Newman 
Street, W. In Jan , 1899, in consequence of a quarrel, his 
partner ceased to prover to the business, and except for a short time 
in March, 1899, did not afterwards take any part in its management. 
In July, 1899, the bankrupt, being in difficulties, surrendered the 
lease of the premises, and abandoned the business. He had pre- 
viously handed a large part of the stock to pressing creditors, and 
had sold other stock at much less than cost to his father for £180 
(which was paid to pressing creditors), whilst the fixtures and 
remainder of the stock were left on the premiscs against rent due. 
The bankrupt attributed his failure to loss (in consequence of bad 
debts made by the firm) of the capital contributed by him to the 
partnership, and to the unauthorised drawings of his late partner. 
He had alleged that it was only in June, 1899, that he became aware 
that he was insolvent, and that the fact was brought to his knowledge 
by his inability to get in the partnership debts, and by his partner's 
refusal to refund £696 which he (bankrupt) contended had been 
improperly withdrawn from the firm. No liabilities were con- 
tracted subsequent to June, 1899. The offences alleged by the 
Official Receiver were insufficiency of assets to pay the creditors 10s. 
in the E, and imperfect book-keeping. The bankrupt, in putting 
forward the application, said the failure was entirely due to his 
partner’s action, and it was hard that he should be called upon to 
suffer ignominy for the fault of another. His Honour upheld the 
Official Receiver's report, and imposed a further suspension of two 


years. 


Liquidation. — The Brockie-Pell Arc Lamp, Limited, 
has passed resolutions winding up voluntarily for the purpose of 
revonstruction. Mr. D. F. Basden, of 33, St. Swithin's Lane, E. C., 
is liquidator. The name of the new company will be the same as 
that of the old. 


Catalogues and Lists. Messra. Arthur Cort & Co., of 
Camberwell New Road, have issued a wholesale price list of insula- 
ting hard or flexible fibre for electrical, tramway and various other 


p ses. 

"The British Westinghouse Electric and Manufacturing Company’s 
circular No. 1,028 (July, 1900) is devoted to rotary converters. The 
work they have to do, their mechanical construction, and other 
matters of general and descriptive interest, are gone into, and 
a number of views of converters supplied to various power stations 
in America are given. N 

An illustrated price list of “ Improved ” electric fan motors for 
desk, wall and ceiling use, for continuous or alternating supply, 
eomes to hand at a convenient moment from the Improved Electric 
Glow Lamp Company, of Queen Victoria Street. There should be a 
good demand for cooling fans if the present hot weather continues, 
and no donbt this newly constructed company will secure its share 
of the business. a S 

From Messrs. Tangyes, Limited, there come to hand some 
exceedingly neat lists relating to their gas engine (Otto principle, 
Pinkney’s patents), and their horizontal steamengines. A third (the 
Factors’ catalogue) illustrates and prices a variety of pulley blocks, 
hoisting crabs, lifting jacks, engine governors, pumps, steam traps, 
and other steam and mechanical apparatus. All of the lists are well 
illustrated, and the general arrangement, good printing and 
enamelled paper, combine to produce very presentable catalogues. 

The Atlas Carbon and Battery Company, Limited, of Ewer 
Street, S.E., are sending out a booklet giving a few particulars and 
prices of their Dania” dry cells, and the claims which they set up 
for them. - 

Messrs. Veritys, Limited, are ‘circulating lists of their Lundell 
motors p to 3 H.P., which they are pushing with a view to super- 
seding gas engines in printing and other factories.. The rising price 
of gas is the great argument by which a change is advocated. l 

Messrs. Bergtheil & Young send us an illustrated list of the 


`“ Bandy electric fans and ventilators for continuous and alternat- 


ing supply. 

For Sale.—The Leeds Corporation electric lighting 
department offers a considerable quantity of second-hand high 
tension india-rubber cable for sale. Inquiries should be addressed 
to the department, 1, Whitehall Road, Leeds. 

The Whitechapel District Board of Works are inviting tenders 
for the purchase of an electric lighting set (12-H.p. Stockport gas 
engine, and 100-volt compound-wound Castle dynamo, belting, 
switchboard, &c.). See Official Notices” to-day. 


Turbo-Alternators for Frankfort.—The newly-formed 
Brown-Boveri-Parsons Syndicate have received an order from the 
Frankfort Corporation for a 4,000 E.. turbo-alternator for the 
extension of their central station, the actual capacity of 
which is four 500-Kw. units and two 1,000-Kw. units, while two 
more 1,000-Kw. units are being erected. It is interesting to note in 
this connection that, although a single-phase plant, yet the total 
capacity of the motors connected to the Frankfort mains exceeds 
5,000 H. P., which is the best possible proof that a properly propor- 
tioned single-phase installation compares favourably with others 
even as regards power distribution. At all events, there is no town 
in England which can show a motor load approaching that of 
Frankfort. The fact that the Frankfort Corporation, acting on 
the advice of their resident and consulting engineers and on the 
report made by a committee of eminent engineers, have decided 
to adopt steam turbines speaks well for these generators, the 
more so because all the machines installed in the Frankfort central 
station up to the present were built by the most renowned Conti- 
nental firms. The turbo-alternator which has been ordered will run 
at a speed of 1,360 revolutions per minute, giving current at a 
pressure of 3,000 volts. It will be capable of giving its full output 
of 4,000 H.P. when working on an inductive load having a power 
factor of 80 per cent. The alternator will be provided with a 
special winding, by means of which it can be made to generate 
three-phase current, in which case its output will be 5,000 H. p. The 
set will be by far the largest turbo-alternator ever made, and, 
moreover, will rival in power the largest reciprocating steam 
engines ever built for direct connection to electrical machines. 


Ventilation. We have before us a small pamphlet on 
“Upward v. Downward Ventilation,” in which appear extracts from 
a report prepared by Prof. S. H. Woodbridge, on the ventilation of 
the Capitol, Washington, U.S.A. Experiments at the Berlin new 
House of Parliament, showed the down-draught ventilation to be 
inferior to the up-draught system, which Prof. Woodbridge considers 
is in every way effective if properly arranged. The pamphlet also 
contains excerpts from the report laid before the U.S. Congress by 
the Government Commission on ventilation, in which the relative 
merits of the two systems are discussed. The publishers are Messrs. 
Robert Boyle & Son, Limited, of Holborn Viaduct. 


ELECTRIC LIGHT AND POWER NOTES. 


Barking.—The Local Government Board will not allow 
the Council to bring forward to this year’s accounts the deficit on 
the working of the electricity undertaking to March 31st. The 
Lighting Committee has deferred for the present the question of 
dealing with the deficit. 
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Bath. — The Electric Lighting Committee has passed a 
resolution in favour of giving a commission of 1s. for every lamp 
installed by wiring contractors, provided that they have their own 
premises wired and employ canvassers. 


Calcutta.— In the first 35 months of the present year, 
the Calcutta Electric Lighting Company has supplied almost the 
same number of units as in eight months of last year, and the demand 
is increasing so rapidly that the company has just doubled its capital. 
This, says the TI of India, is a more satisfactory story to tell 
than that which is furnished in Bombay, where the committee of 
the Corporation having played with the subject at various meetings, 
has adjourned for six months to see if the municipality can squeeze 
ashare of the profits out of any undertaker who is willing to bid for 
the concession. We sce no trace of this huckstering disposition in 
Calcutta, where the company have obtained from the Government 
of Bengal an extension of their concession to 42 years. Already 
there is so large a demand for power for working fans and punkahs, 
that the Calcutta company anticipates that this will more than make 
up for the falling off in the requirements for lighting in the summer 
months. 


Castle Donington.—A scheme is on foot to utilise the 
water power at King’s Mills for electricity supply to Castle 
Donington and the neighbouring towns and villages. It is estimated 
that 500 H. p. is available. 


Chatham.—At a meeting of the Corporation last week 
the report was read of a committee which had been appointed to con- 
sider a proposal to purchase the plant, &c., of the Chatham Electric 
Lighting Company. The committee had met the chairman and 
directors of the company and discussed matters, and now asked that 
an expert should be employed to make a valuation. This was 
agreed to, 


Cupar Asvlum.—The Fife and Kinross Lunacy 
Board has considered Bailie Mackenzie's report on the electric 
lighting of the Asylum, the initial cost of which is estimated at 
£3,150, and has decided to obtain specifications and estimates. 


Dorking.—The increased price of gas has led the Council 
to resolve to transfer its electric lighting provisional order to a com- 
pany, and tenders are now being invited therefor. 


Duablin.—aA serious breakdown occurred in the electricity 
supply over a large part of the city last week. The cause was not 
divulged. 


Dunstable.— Two notices of intended applications for 
provisional orders have been received by the Town Council. These 
are from the North British Electricity Supply Company, and 
Messrs. F. T. & A. Garrett & Co., a local firm of electrical engineers. 
These applications have had an excellent effect upon the Council, 
who are now going to seriously inquire - through a committee 
which has been specially appointed—into the probable cost of an 
electricity undertaking, and the desirability of applying for a 
provisional order for municipal working. It seems certain that a 
scheme will be taken in hand either by one of the applicants or by 
the Council itself, for as well as the pressure which private enter- 
prise is bringing to bear upon the Council, there has been a con- 
siderable increase made in the charges for gas by the local gas 
company. Messrs. Garrett’s provisional order if granted, would 
cover supply to the adjoining urban district of Upper Houghton, 
and the population of the two districts is about 7,000. There are 
several important private installations running in the neighbourhood, 
including an electric light and power plant at Messrs. Waterlow 
Bros.’ large works, a lighting plant in the engineering works of 
Messrs. J. Harrison Carter, and Alderman F. T. Garrett (ex-mayor, 
who is now promoting the order for which a local company is 
proposed) has had a gas engine plant for lighting his own premises 
and workshops for some years past. 


Folkestone.— The Electricity Supply Company proposes to 
adopt high pressure transmission from its outside generating station 
to transforming sub-stations in the town, distributing from these on 
a 420—210-volt three-wire system. 


Gloucester.—The formal ceremony of switching on the 
electric light was performed yesterday by the Mayor (Mr. Frank 
Treasure). 


Horsham,—The Local Government Board has asked for 
plans and further particulars of the Council’s scheme, for which it 
proposes to raise £15,000. 


Italy.—A central electric lighting station has just been 
completed at Laurea. Water-power is utilised by Riva turbines of 


300 H. P., driving continuous current dynamos, supplied by Messrs. 
Gadda & Co., of Milan. 


Kelsall,—There is an electric light project on foot in 
this village. 


Kilmarnock.—The Secretary for Scotland has decided 
to hold a local inquiry with regard to the application by the Town 
Council for a provisional order for borrowing powers to the extent 
of £50,000, of which it was proposed to spend £30,000 on electric 
lighting, and £20,000 on the extension of the gas works. The 
Council has decided to withdraw the present application for a pro- 
visional order, and has instructed the different committees to report 
as to what sums are required for their respective departments, so 
that a new provisional order may be applied for in the autumn. 


Laneaster.—The Local Government Board has sanc- 


tioned the Council's application for £20,000 loan for electricity 
plant extensions. 


Leamington.—July 13th was the last day allowed the 
Corporation by the Board of Trade under the Electric Lighting 
Order, provisionally granted to them in the session of 1899, to come 
to an agreement with the Midland Electric Light and Power Com- 
pany. No such agreement having been arrived at, the Corporation's 
order lapses, and the Electric Light Company secures a provisional 
order. 


Limerick.— Mr. P. C. M‘Cowan, Locat Government Board 
inspector, held an inquiry last week into the application of the 
Borough Council for a loan of £°0,000 for the purpose of providing 
an electric installation for the lighting of the city. 


London. — SuHorEvitcH.— The Finance Committee 
reported at a meeting of the Vestry on Tuesday having considered 
the following report of a special sub-committee appointed to con- 
sider the question of outstanding accounts: 

Your Committee to report that in accordance with the resolution of June 
25th, 1900, they have held three meetings for the purpose of investigating the 
outstanding accounts due to the Vestry as directed. The officers concerned were 
examined as to the outstanding accounts in 91 cases, 42 being for electricity 
supply, 16 for wiring and fitting work, 5 for dust destruction, 21 for removal of 

e refuse,and 10 other debtors for amounts due to different departments of 
the Vestry, the total being £879 7s. 8d , of which £96 8s, 11d. bas been recovered 
through the action of your sub-committee. Directions were given in a namber 
of cases for proceeding to be entered into by the Vestry cle:k to recover the 
amounts, whilst sums amounting to £41 0s. 10d. were ordered to be written off 
as bad debts, the remainder being now in progress of collection. Your Com- 
mittee are of opinion that the Standing Orders of the V „ With reference to 
the receipt of all moneys payable to the Vestry, should be ful'y exercised by the 
Finance Department. : 
The Finance Committee recommended the Vestry to adopt the 
following recommendations: 

1, That it be a Standing Order of the Committee that in the first week of each 
qarr the accountant shall prepare a list of outstanding accounts in all 

epartments for tbe quarter before the last, and that the Vestry clerk take 
immediate action to recover the same. 

2. That in the opinion of your Committee it is unde-irable that credit 
accounts should be allowed in the case of small companies and others whose 
commercial standing is doubtful. without satisfactory references being given, or 
inquiries made through a trade agency, or a substantial deposit taker. 

After considerable discussion the matter was adjourned for a 
month. : 

Lonpon County Counciu.—The Council at the meeting on 
Tuesday resolved to lend £30,500 to the Whitechapel District Board 
for electric lighting purposes. The adjourned report of the Asylums 
Committee was again submitted in reference to the proposed ceutral 
station for the supply of water and electricity to the asylums to be 
erected on the Horton estate. After some discussion the Council 
approved the scheme, and an expenditure of £39,000 for carrying 
out the work. The electric lighting scheme will comprise an instal- 
lation of 3,800 lamps, equalling 8,187 lamps of 8-c.p. It will also 
provide the current for 16 motors, varying in size from 22 B. H. P. to 
1 B. H. P., which will supply the motive power for water pumping, 
driving laundry machinery, bread-making machinery, ventilating 
fans and workshop tools, &c. The system proposed is the three-wire 
system with a yoltage of 400 between the outer conductors, but in 
all rooms occupied by patients and staff the voltage is by a duplica- 
tion of the wiring limited to 200, and this will also prevent a 
failure of light should one of the conductors break down. 


Maidstone.—The District Council has decided to separate 
the scheme fora combined dust destructor and electric light works, 
and to, at present, have the latter only, the total cost being esti- 
mated at £35,000. 


Manchester.—Mr. H. H. Law, M. I. C. E., held an 
inquiry last week on behalf of the Local Government Board relative 
to the application of the City Council for sanction to borrowing 
powers for £189,890 for electric lighting purposes. The deputy 
town clerk informed the inspector that the application was made in 
accordance with a resolution of the Council adopted in March, 1899, 
to ask for powers to borrow £500,000 for electricity purposes. The 
plans and details of the schemes for the expenditure of the whole of 
that sum were not yet ready, so that the Corporation only now asked 
for £189,890 for that portion of the work— a generating station—of 
which plans and details had been supplied to the Local Government 
Board. Mr. C. H. Wordingham, the electrical engineer to the 
Corporation, stated that the demand was growing at a rapid rate. 
In 1898 the demand increased by 31 per cent., and in 1899 by 43 
per cent., and the existing plant was fully occupied. They hoped 
to have the first three sections of the city tramways ready towards 
the end of this year, so that, as there was often considerable delay in 
the delivery of electrical plant, it was imperative that this applica- 
9 . be made. There being no opposition, the inquiry was 
closed. 


Nuneaton.—The Local Government Board has granted 
the District Council's application for leave to borrow £16,000 for 
electric lighting purposes so far as regards the purchase of the exist- 
ing company’s undertaking at a cost of £8,000, but has deferred 
sanction to the remainder of the loan until the Council has obtained 
expert advice on the proposed alterations and extensions. 


Penistone.— The District Council is considering the 
adoption of electric lighting. 


Poplar Sick Asylum.— The managers have decided to 


adopt electric lighting, and to invite Mr. Warden-Stevens to state 
his terms. 
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Provisional Orders are to be sought for— 

ABERDARE.—By a local company. 

ABERFELDY.— By the North British Electricity Supply Company. 

BLamcownris.— By the North British Electricity Supply Com- 
pany. ; 

BRENTFORD. —By Edmundson’s Electricity Corporation, Limited, 
and the Richmond (Surrey) Electricity Corporation. 

CANNOCK.—By the North British Electricity Supply Company. 

Cowkrs.—By the Ventnor Electric Light Company. 

Crierr.—By the North British Electricity Supply Company. 

CULLEN.—By the North British Electricity Supply Company. 

Epmonton.—By the Middlesex and Hertford Electric Lighting 
and Power Company. 

ENFIELD.—By the Middlesex and Hertford Electric Lighting and 
Power Company ; Edmundson’s Electricity Corporation; and 
the Electric Light and Traction Company. 

FincuLry.—By the Middlesex and Hertfordshire Electric Light- 
ing and Storage Company. 

ForreEs.—By the North British Electricity Supply Company. 

GatnsBro'.—By the North British Electric Light Supply Com- 
pany, and the United Electric Light and Traction Company, 
Limited. 

HELENSBURGH.—By the North British Electricity Supply Com- 
pany. The burgh will oppose. 

HERRR Bay.—By Messrs. J. W. Manly & Co. 

Laras.—By the North British Electricity Supply Company. 

NewsuraH.—By the North British Electricity Supply Company. 
There is a considerable amount of water-power in the district. 

Prxner.—By the North British Electricity Supply Company. 

PLEASLEY.—By the Shirebrook Colliery, Limited. 

Pupsry.—By the Northern Counties Electric Supply Company. 
The District Council will oppose. 

Ricumonp (Yorks).—By the North British Electricity Supply 
Company. 

RIckMANSWORTH.—By the North Metropolitan Electrical Power 
Distribution Company, Limited, and the Middlesex and 
Hertford Electric Lighting and Power Company. 

RisuHton.—By Messrs. Tahourdius & Hitchcock. 

RUTHERGLEN.—By a company. 

Ryton.—By the Tyneside Electric Power Company. 

Sr. MuBOARETS (DovER).—By Mr. E. H. Shaw. 

SourH Banx.—By the Northern Counties Electricity Supply 
Company. 

RAER.— By the North British Electricity Supply Company. 

STRaTFORD-ON-AVON.—By the United Electric Light and Traction 
Company, Limited. f 

SwawaGE.—By the North British Electricity Supply Company, 
and the Bournemouth and Poole Electricity Supply Company. 

TETTENHALL.—By the Midland Electric Corporation for Power 
Distribution. (Council has appointed a Committee to consider 
the question of electric lighting generally.) 

WaNsTEAD AND Disrrict.—By the County Electricity Supply 
Company. 

WoksLEVY.— By the South Lancashire Tramways Company. 


Rhyl.—It is suggested that steps be taken to provide for 


future requirements of the electric light works at an additional cost 
of £6,216. The matter has been referred to the committee. 


Sleaford.—The District Council’s provisional order has 
received the Royal assent, and Mr. B. Smith, the engineer, having 
estimated the cost of the electrical installation at £6,500, the 
Council has resolved to petition the Lecal Government Board for 
power to borrow £7,000. 

South Shields.—A Local Government Board inquiry 
was held last week with regard to the application of the Corpora- 
tion for sanction to borrow £36,750 for electric lighting purposes. 


Southampton.—The increased demand for energy has 
rendered additions to the business staff necessary. 

Southport.— The report submitted by Mr. C. D. Taite, 
electrical engineer, shows that during the past year a net profit of 
£1,779 has been earned, as against the previous year's profit of £2,027, 
but the difference in the price of coal more than accounts for the 
reduction in the net profit. The gross profit was £6,381, equivalent 
to a return of 6'3 per cent. on the capital invested at the end 
of the year; £2,521 of this sum was required to meet the interest 
charges, and £2,083 went towards the sinking fund. Of the surplus 
of £1,779, as much as £1,500 was devoted in aid of the rates. 


Stafford.—Last Friday Alderman Wright intimated to 
the Council that the supply of electricity during the month had 
increased 376 per cent. as compared with the corresponding month 
of last year. | 

Suindon.— Last week Col. J. T. Marsh, R. E., held a 
Local Government Board inquiry respecting an application made 


by the Swindon New Town District Council for power to borrow 


the sum of £3,100 for the purchase of Eastcott farmhouse and 
buildings, where it is proposed to erect an electric light and traction 
station. : 

The Board of Trade and Provisional Orders.— 
In the House of Commons on 12th inst., Mr. Lough asked the Presi- 
dent of the Board of Trade whether he would explain why the 
Board of Trade insist on all transfers of electric lighting orders to 
companies being in a standard form, and refuse to allow variations 
required by local conditions; also on what grounds they refuse to 
allow the insertion of agreed provisions for the reduction of the 
maximum price either for public or private lighting; and whether 
be would consider the desirability of relaxing these departmental 
rues. Mr. Hanbury, replying for Mr. Ritchie, said that the Board 


of Trade do not consider that deeds of transfer under electric 
lighting orders should contain any provisions other thin those 
which are consequential on the substitution of a company for a local 
aut i0rity as undertakes. To go beyond this is to provide under 
the colour of a mere decd of transfer for matters which reall 

require the approval of Parliament. Transferees are placed in 
exactly the same position with regard to price as they would have 
been had they obtained an order originally. The price for a public 
supply is left to agreement, or, failing agreement, to arbitration. 
The price for a private supply is not specifically fixed, but is left as 
in the order, subject to a maximum which may be revised periodi- 
cally by the Board of Trade on the representation of the local 


authority. Hesaw no reason for altering the existing practice. op 


West Bromwich.—The foundation stone of the Cor- 
poration electricity works, which are to cost about £30,000, was laid 
on Monday by the Mayor. The works are situate on the main road 
at Black Lake. l 


Western Valleys (Monmouthshire). —A suggestion has 
been made by the Abercarn District Council for a conference of 
all the Western Valley Councils to consider the advisability of a 
joint scheme for lighting the Valley with electricity. The matter 
appears to be taken up with energy, and deputations from the 
Councils concerned will probably attend the Conference when 
arranged. 


B —— 
ELECTRIC TRACTION NOTES. 


Bath. — The Council has given conditional assent to the 
company electric tramway scheme. A committee recommended, 
and the Council has adopted its recommendation that macadam up 
to the rails would suffice, subject to the promise to lay wood pave- 
ment down if required by the Council from two years after con- 
struction. £100 per mile isthe sum arranged for the maintenance 
and repair of the roads paved with wood, to commence from the 
opening of the tramway. i 


Bermondsey. —The clerk reported at a meeting of the 
Vestry that a letter had been received from the London County 
Council announcing the intention of the Council to apply in the 
next session for powers to construct tramways for a conduit system 
of electric traction along the new Tower Bridge southern approach 
now in course of construction. 


Buenos Ayres.—The chairman of the Buenos Ayres 
Graud National Tramways Company, Limited, says that he and his 
colleagues on the board are strongly opposed to any chanye from 
the existing system (horse traction) to electric traction. In course 
of time it might be proved that electric traction in Buenos Ayres 
was the right thing, but he had grave doubts about that. The 
heavy cost of repairs and of coal in Buenos Ayres must make it very 
difficult for electric traction to compete with the extraordiuarily 
cheap ” horse traction that they had there. The gross receipts per 
mile run for the past year were 7 ˙64d., and the expenses 5˙87d. 


Cradley Heath.—The Board of Trade inspection of this 
line took place on 14th inst. A trial run was made last week. 


Dundee.—The Board of Trade inspection of the electric 
tramways on the Perth Road route took place on 12th inst. The 
system was to commence regular running the following day. 


Eastbourne.— An electric tram scheme is on foot for a line 
to start from Willingdon Railway Station, or from Polegate or 
Berwick for the conveyance of passengers to Beachy Head and 
Birling, where there is a good deal of suitable building land. There has 
been considerable opposition to tramways here, but it is hoped 
that the cyes of the inhabitants will be opened to the advantages to 
be gained by a good tram service in so famous a holiday resort. 


Gosport.—At the last meeting of the District Council a 
letter was read from Mr. A. W. White, J.P., manager of the local 
tramways, stating that under the legal interpretation of the 
purchase clause of the Act, it was impossible to obtain money for 
the extension or improvement of any kind of tramways constructed 
under that statute, and thus wherever it applied matters must 
remain as they had during the last 10 years—in a state of stagna- 
tion. Mr. White continued: 


No company would think of extending or expending any money upon a horse 
trainway in fac of the advance now being wade in electric traction, and to 
conve:t the Gospoit tramways for electric traction and make the necessary 
extensions would probably cost from £80,000 to £40,000, and I suggert that your 
Council should decide whether they intend to acquire the tramways and work 
them asa corporate undertaking; aod, if not, whether they would be prepared 
to enter into an un.ertaking with the company to prowote a Bill in Parlia- 
ment for the conversion and extension of the trauways upon a basis which 
would to some extent justify the company in the risk of th- outlay. If sucha 
course is adopted, I see no reason wby Gosport should no. have the advantages 
of electric traction concurrent.y with Portsmouth. 


The letter was referred to the Roads and Works Committee. 


Moss Side.—At a meeting of the Moss Side (Manchester) 
Urban District Council it was decided to make application to the 
Local Government Board for sanction to a loan of £12,000 for 
relaying the tramlines in the district, so as to make them suitable 
for electric haulage, and a further sum of £3,000 for repairing the 
sides of the rails. 

Paris.—The Financial Times remarks that it would 


appear that almost as much time will be occupied in the construc- 
tion of the Metropolitan Electric Railway in Paris as has been 
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devoted for several years to the definite elaboration of the scheme. 
Of the total length of 42 kilometres the first section of 14 kilometres 
was expected to be opened for traftic on the occasion of the national 
féte just celebrated. The railway, which is being constructed on 
behalf of the Paris Municipal Council, is being equipped and will 
be worked by a company, but both parties are experienciug delay 
in the delivery of the constructional materials on the one hand, and 
rolling stock and generating plant on the other, thus allowing the com- 
pany only to provide a limited service for the completed portion of the 
railway. upon which 22,000,000 francs has already been expended. 
The work of constructing the remaining 28 kilometres of line has 
not yet been commenced, and as the necessary money has still to 
be provided and voted by the Municipal Council, it is probable that 
a year or 80 will elapse before the building of the outstanding 
mileage is put in hand. l 


Rhyl.— It is understood that the contracts for the electric 
light works have been signed and sealed, but a letter has been 
received by the town clerk from the Rhyl and Prestatyn Light 
Railway Company relative to the proposed extension of the electric 
tramway through Rhyl. In the letter it is stated that the necessary 
notices have been issued, and that every effort is being made to hold 
the inquiry at an early date, in order that the scheme can be com- 
pleted and in working order by April 1st, 1901. 


Southampten.—The engineer having pointed out that 
the quay crane feeders must be overhauled and insulated before the 
Harbour Board can be supplied from the tramway system, the Town 
Council have adopted his recommendation that he be allowed to 
expend the whole or a portien of £500, which was set aside for 
this purpose, as he may think necessary. 


Swansea.—The Corporation is engaging the necessary 
expert witnesses to appear in favour of the application to the Light 
Railway Commissioners for power to construct tramlines in the 
borough, as the Tramways Company is opposing the application. 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones.—The Council has been consider- 
ing whether to grant the National Telephone Company wayleaves 


for laying undcrground wires. The Finance Committee is going 
into the matter. 


Brighton Telephones.—The Hove Town Council has 
referred to the Legal and Parliamentary Committee the subject of 
the municipal telephones, raised by the Brighton Town Council in a 
letter asking the Council to consent to their application to the 
Postmaster-General for permission to establish a system of public 
telephone communication. The committee has been authorised to 
confer with any applicants and obtain expert advice or assistance if 
thought desirable. 


Chinese Telegraphs.—In reply to Sir Charles Dilke in 
the Commons on Tuesday, the Chancellor of the Exchequer said 
that the proposed cable to Wei-hai-Wei is not to be laid from 
Gutzlaff but from the Saddle Islands, which are some 30 miles 
further seawards. The Great Northern Company has no station on 
these islands. Arrangements will be made for the working of the 
cable by a British staff. Negotiations are in progress with the 
Eastern Extension Telegraph Company as to the ownership of 
the cable. Pending the result the company will lay and work the 
line. 

The Times Shanghai correspondent telegraphs on 12th inst. that 
telegraphic communication with Chifu was interrupted. The line 
was damaged at a station between Chifu and Wei-hsien, the point 
whence the branch line runs to Kiao-chau. The administration 
is sending a repairing party from Chifu. 


Dover Telephones.—Last week the Council had before 
it the report on a municipal telephone exchange, and after some 
discussion adjourned the approval sine dic. It was recognised that 
the municipality was not in a position to do the work, and, further- 
more, they would have no connection with other towns if they did. 
Alderman Pepper thought the dissatisfaction with telephone 
employés would be increased tenfold if they had their own service. 
They ought to be content with what they were doing, instcad of 
rushing into all sorts of trading capacities for which the munici- 
pality was not meant. 


Indian Telegraph Tariff.— Last week Lord G. 
Hamilton said in the House of Commons that he could not as yet 
state when the proposed reduction in the telegraph rate to India 
will take place. The consent of various parties has to be obtained, 
and for this time is required; but I am not aware that any difficulty 
has arisen in the negotiations. 


Manchester. —At a meeting of the Telephones Committee 
of the Corporation on Tuesday, a letter which had been received 
from the manager of the National Telephone Company, in reply to 
the suggestions made by members of the committee that the company 
should sell their plant in the Manchester telephone area to the 
Corporation, was read. The reply was virtually a negative, but a 
counter proposal made on behalf of the company will form the 
subject of an interview. i 


The Pacific Cable.—In the House of Commons on 
Tuesday, 12th inst., Sir E. Sassoon (Hythe) asked the Secretary of 
State for the Colonies whether the Pacific cable board had now 
definitely decided to commence the laying of their cable. Mr. 
Chamberlain, in reply, said, The various Governments interested 
have accepted the recommendations of the Pacitic Cable Committee, 
and teuders for the establishment of the cable will be called for 
immediately.” 

Following this announcement came the advertisement inviting 
tenders for the manufacture and laying of the 8,272 nautical miles 
of cable. The ladvertisement appeared in Friday's papers, and is 
given under “ Contracts Open ” this week. 


Siberian Telexraplis.— Reuter's agent at St. Petersburg 
stated on 12th inst. :— 

It is officially announced that traffic on the Great Siberian Telegraph line has 
lately been interrupted owing to daily thunderstorms and to damage caused by 
free en forest fires in the Trans-Baital territory. Moreover, the unusually 

number of messages sent on account of events in China impedes the 
rap d transmission of telegrams, which accordingly suffer a delay of several 
ys. | 
Sunderland Telephones.—A deputation from the 
Sunderland Town Council waited upon the Postmaster-General, 
Lord Londonderry, in London, on 15th inst., with reference to 
municipal telephones. Lord Londonderry expressed the view that 
encouragement and facilities ought to be given to municipalities to 
develop in this direction, and promised to give favourable con- 
sideration to any application for a license to the Corporation. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED 
BOUTH AMERICAN :— , 
Cayenne-Pinheiro .. T ia 95 . Oct. 11, 19 
Cayenne-Paramaribbo . Feb. 10, 100. 
Paré-Maranham .. March 1, 1900 we 
Cearé-Maranham . Feb. 20, 19000 ae 
Wer Ixpixs:— 
Jamaica - Colon é T ss 6% .. June 80, 1899 
Mo’e St. Nicholas-Cape Haitien.. . March 6, 1900 
Latakia-Cyprus eo ee ee ee @e Jane 20, 1900 
Tarifa-Tangier Sie ss 32 ae .. Jan. 8, 1900 
LANDLINES:— 
CHINESE :— 
Tientsin-Pekin ee ee ee ee 0 June 12, 1900 oe ee 
Pekia-Kalgan.. ee ee eo ee ee June 14, 1900 oe ee 
Kalgan-Maimatchin ee ee oe ee June 80, 1900 ee ae 
Tientsin, cia Shanghai Sa June 16, 1900 ss 
. Mentsin-Niuchwang 88 June 18, 1900 ms 
Shanghai-Chefoo .. zé July 11, 1900 . July 13, 1900 


SOUTH AMERICAN :— 


Communications with all offices of Columbia 
beyond Buenaventura .. a si á 
Ecuador landlines .. sa e A 
Landlines south of Macahé (Brazil) .. 
Communication “via Hanekine” interrupted 
on Persian territory ee ee eo ve Feb. 24. 1900 ee eo 
Saigon-Bangkok s “i : .. July 18, 1900 .. July 15, 1900 


Wireless Telegraphy and Lighthouses.—Speaking 
in reply to Sir J. Colomb in the House of Commons on 13th inst., 
Mr. Ritchie said that he understood that the experiment of 
establishing electrical communication with the East Goodwin light 
vessel was regarded as successful. The experiment having been 
completed the apparatus was removed, and the whole question of 
electrical communication with light stations has been referred to an 
inter-departmental committee. He was not aware of the name of 
the receiving office in Germany with which the Borkum light vessel 
is in communication, and was, therefore, unable to state the distance 
between the office and the vessel. The distance between the East 
Goodwin light vessel and the recciving office in England was about 
10 miles. The mere practicability of establishing communication 
was not the only question to be considered. Very difficult questions 
of patent rights were involved, and the question how to deal with 
those rights needs careful handling. He had communicated to the 
inter-departmental committee expressing the hope that they may 
speedily make their report. The Post Office, the Treasury, the 
Admiralty, and the Board of Trade were all represented on the 
committee. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark.—The municipal electrical works 


are wanting 200 pieces electro-meters.” For particulars see 
“ Official Notices“ to-day. 


Aston Manor.— July 24th. The Council wants tenders 
for steam dynamo, motors, switchboard, pipe work, battery, pumps, 
arc lamps and posts, crane and wiring. See “ Official Notices“ 
July 13th. 


Blackpool.—July 23rd. The Corporation wants tenders 
for trolley poles, cables and trolley wire, boosters and switchboards, 
and storage battery. See Official Notices” June 22nd. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
and yen for three francs at the office, No. 14, Parvis St. Jillies, 
St. Jilles. 


Sm o 
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Cardiff.— July 24th. The Corporation wants tenders 
for 10 30-Kw. transformers. See Official Notes July I3th. 


Darlington.—July 28th. The Corporation wants tenders 
for arc lamp-posts and brackets. See Official Notices.” July 13th. | 


Dorking.— The District Council are open to receive offers 
for leasing their provisional order. Sce “ Official Notices” to-day. 


Durban.—July 20th. The Corporation wants tenders 
for overhead equipment for (a) about 16 miles of single track, 
including poles, overhead trolley wire, distribution. boxes; (b) 22 
double-deck motor cars; (c) steam and electric generating plant, 
including three 250-Kw. 
towers, switchboard, &c. 
15th. 


Germany.—July 25th. Tenders are being invited 
until July 15th by the Baden State Railway authorities at Carisruhe 
for the supply of two large multiphase alternators required for a 

station they are establishing at Mannheim. Tenders are to 
be sent to Die General Direction der Grossi Badische Staatseisen- 
badnen Carlaruhe, where particulars may be obtained for 3s. 


Germany.—July 28th. Tenders are being invited until 
the 28th inst. by the State river authorities at Emden for the supply 
aud erection of three 14-ton electric wall cranes, and a 40-ton 
electric swing crane. Tenders to be sent to Die Königliche 
Wasserbaninsfertion, Emden, Germany, whence particulars may be 
obtained for 28. 


Glasgow. — July 26th. The Corporation wants tenders 
for the supply of concentric and single main cables. See Official 
Notices ” to-day. ; 

Grays Thurrock.—August 9th. The Council is inviting 
tenders for Lancashire boilers, 100-xw. steam dynamos, economisers, 
ewitchboards, battery, crane, mains, and other plant, &c. See Official 
Notices June 29th. 


Grimsby.— August 8th. 


See “ Official Notices ” May 18 and June 


The Corporation wants tenders 
for wiring the electricity works. See Official Notices to-day. 


Halifax.—July 81st. The Corporation wants tenders 
for a steam engine and alternator, alternators, static transformers, 
induction motors, rotary converters, and three-phase extra high 
tension switchboard. See “ Official Notices ” J uly 13th. | 


Hull.—July 23rd. The Corporation wants tenders for 
the electric lighting installations and fittings for the Springhead 
pumping station. See Official Notices“ July 13th. 


Hull.—July 26th. The Electric Lighting Committee 
wants tenders for five high tension continuous current rotatory trans- 
formers with switch gear and accessories. See Official Notices” 
July 13th. 


Islington.—July 25th. The Vestry wants tenders for 
relaying York and other stone over electric conduits and mains. 
See Official Notices July 6th. 


Madrid.— August 18th. 
Spanish Government, not later than August 18th, for the concession 


of a system of clectric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. 


Wanchester.—July 21st. The Tramways Committee 
wants tenders for the electrical equipment of 150 cars. See Official 
Notices ” July 13th. 


Russia,— August 28th. The General Direction of the 
Russian Posts and Telegraphs in St. Petersburg are inviting tenders 
until August 28th for the concession for the working during a period 
of 68 years of the telephone exchanges in St. Petersburg, Warsaw, 
Riga, Moscow, and Odessa. 


Salford.—August 13th. The Corporation wants tenders 
for lighting cables, tramway feeders, and street lighting. See 
“ Official Notices” July 13th. 


Sheffield. July 21st. 
for 12 months supply of transformers. 


July 13th. 


Southend-on-Sea.—July 25th. The Corporation is 

inviting tenders for (a) boilers and auxiliaries; (6) steam 

tors, and switchboards and crane ; (c) feeders and distributors; 

(d) line equipment; (e) trucks and car equipments. Specifications, 

&., from Mr. Alfred Fidler, A.M.I.C.E., borough engineer. 
Deposit three guineas. 

Spain.—July 21st. The municipal authorities of 
Algemesi (Province of Valencia) are inviting tenders until July 21st 
for the concession for the electric lighting of the town during a 
period of 10 years. Particulars are to be obtained from, and tenders 
to be sent to, El Secretario del Ayuntanicente de Algemesi 
(Valencia). 


Stockport.—August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See Official Notices” July 13th. 


Sunderland. — July 27th. The Corporation wants 
tenders for a coal conveying plant for the electrical supply station. 
See “ Official Notices July 13th. 


The Corporation wants tenders 
See “Official Notices” 


generators, boilers, condensers, cooling 


Tenders are invited by the 


The Pacitic Cable—August 14th. Tenders for the 
manufacture and laying in the Pacific Ocean of 8,272 nautical miles 
of telegraph cable between 

Vancouver and Fanning Island, 

Fanning Island aud Fiji, 

Fiji and Norfolk Island, 

Norfolk Island and New Zealand, 

Norfolk Island and Queensland, 
are invited by the Pacific Cable Committee on behalf of Her 
Majesty's Government and the Governments of Canada, New South 
Wales, Victoria, New Zealand, and Queensland. 

It is proposed to divide the whole undertaking under three dis- 
tinct contracts, for any one or more of which coutractors may 
tender. 

Each of these contracts will include a clause under which the 
contractor guarantees the good electrical condition and working 
order of the cables for 30 consecutive days after the completion of 
the laying. 

A fourth contract is also proposed for surveying and sounding the 
whole route before the cables are laid. 

Forms of contract, specification, and tender may be obtained on 
and after the 17th inst. of Messrs. Clark, Forde & Taylor, 4, Great 
Winchester Street, E.C., at whose offices charts, showing the pro- 
posed route of the cables and the positions where soundings are to 
be taken, may be inspected. — 

The last day for the reception of tenders is Tucsday, the 14th 
proximo. 

They must be enclosed in sealed covers marked “Tender for 
Pacific Cable,” must be addressed to Messrs. Clark, Forde & Taylor, 
4, Great Winchester Street, E.C., ins delivered by 12 o’clock noon 
on that day. 

The. lowest (or any) tender will dot necessarily be accepted. 


Torquay.—August 6th. Tenders are wanted by the 
Corporation for two water-tube boilers with superheaters, two 
inductor alternators with Willans engines, pipework, surface con- 
denser, extensions to high tension switchboards, wattmetere, &., 
and transformers. See “ Official Notices ” to-day. 


Warsaw.—August 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial’ Department 
of the Foreign Office between 11 a.m. and 5 p.m. k 


CLOSED. 


France.—On the 15th inst. the French Post and Tele- 
graph authorities opened tenders for the supply of 135 tons of 
galvanized iron wire, 4 mm. diameter. The contract was secured 
by Messrs. Lazare, Weiler & Co., of Paris. 


Glasgow.—The Corporation has N tenders as 
follows :—Switchboards for Port Dundas electricity station, Mechan 
and Son, £1,122; carbons for 12 months, International l 
Company and Geueral Electric Company. 


London. — The Shoreditch Vestry on Tuesday considered 
the undernoted tenders for the supply of additional boilers for the 
electric light station :— 


1.—Drypack BOILERS. 


4 boilers, 8 boilers. 
Danks & Co.. ss i si os 5 oe £5,600 £11,005 
Fraser & Co ča 5,289 11,579 
Add for work not included in tender, say ʻi 250 600 
Hodge & Son Se ae 6,250 19,500 
Davey Paxman & Co. (10 boilers) 42 sire ‘ce — 14,169 
Add for stol erge r, r ia ‘a as si — 700 
D. Stewart & Co. ee ee. ee oe 7.705 15,235 
Fleming & Fergusson ae sa ae i 03 9,800 17,600 

9.—WaTER-TUBE BOILERS. 

4 boilers. 8 boilers. 
Stirling Boiler rel £4,488 490 
Babcock & Wiloox type). 5,500 11,000 
Danks & Co. ss si ay — 11,005 
Batu eee ro ce , f M 

a cox (mar ne pe) (acce ) is x 

Renshaw & Co. F s j * 6,248 11,996 
D. Stewart & Co. . : šo 7 14,027 


The accepted idei is for 1055 boiie for £5,600, and the tender 
of the same company was also accepted for the supply of the 
economisers for the boilers at the price of £220 per boiler. 


Lynn.—The Council has contracted with Bardell Bros. 
for extension of the electricity works buildings at a cost of £1,178. 


Plymouth.—The lowest tender received for the erection 
of the electricity sub-station at Armada Street (£1,858) being con- 
siderably in excess of the estimate (£700) upon which the applica- 
tion for loan was made, the matter has been deferred. 


Stafford.—The Council on Friday accepted the tender of 
the Chloride Electrical Storage Syndicate, Limited, amounting to 
£1,699, for battery, switchboard, &c. The tenders of the Electric 
Construction Company (£287) for rewinding and converting the 
dynamos so as to double the present pressure, and of Messrs. Willans 
and Robinson for a 350-H . ongine, at a cost of £1,400, were 
accepted. 
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Thorp Perrow, Yorkshire.—The following is a list of 
tenders received for electric light installation at Thorp Perrow, 
. Yorkshire, for H. C. Allfrey, Esq. Consulting engineer, Mr. Morgan 
Williams, C. E., 39, Victoria Street, Westminster, S. W. 


Messrs. J. C. Holmes & Co., Newcastle .. zi . £2,575 
Messrs. Ernest Scott & Mountain, Newcastle s: .. 92504 
Messrs. Cox-Walkers, Darlington ( À Gis ne z se * 
(2) a me 8 
Messrs. Bland Bros., Newoastle ws 8 te . 2,880 
Messrs. Walker & Hutton, Scarborough .. a es .. 2,960 
Messrs. Mavor & Coulson, Glasgow () y 90 .. 2,081 
D .. a =e . 2,080 
(8) accepted te .. 1,906 


ee 
FORTHCOMING EVENT. 


Friday, July 27th.—6.30 p.m. Institution of Junior Engincers’ 
visit to the generating station and depdt of the Cen- 
tral London Railway, Shepherd’s Bush. 


NEW COMPANIES REGISTERED. 


Brockie-Pell Arc Lamp, Limited (66,602).—This 
company was registered on July 12th, with a capital of £80,000 in 
£1 shares, to adopt an agreement with the Brockie-Pell Arc Lamp, 
Limited (registered in 1896) and to carry on the business of manu- 
facturers of and dealers in electric arc lamps, electric incandescent 
lamps, and electrical appliances, and the business of au electric 
lighting company in all its branches. The first subscribers (each 

with one share) are:—H. W. Brown, 59, Mackenzie Road, Becken- 
ham, journalist; E. T. Church, 2, Keplar Road, S. W., clerk; J. W. 
Honess, 35, Florence Road, S. W., secretary; H. Paul, 14, Brailsford 
Road, S. W., gentleman; J. A. Fuller, 50, Chatterton Road, N., 
clerk; E. S. Harper, 3, Shawbury Road, S. E., clerk; and A. D. 
Brown, 31, Reighton Road, N. B., writer. The number of directors 
is not to be less than three nor more than seven; the subscribers 
are to appoint the first; qualification, £200 ; remuneration, £450 per 
annum, and a share in the profits (maximum £2,000), divisible. 


Jolin Davis & Son (Derby), Limited (66,606).— 
This company was registered on July 13th, with a capital of £35,000 
in £1 shares, to acquire the business now carried on at All Sainte’ 
Works, Derby, as John Davis & Son,” and to carry on the business 
of consulting and general engineers, manufacturers of mining, engi- 
neering, electrical and scientific apparatus, miners’ safety lamp manu- 
facturers, patentees, machinists, tube makers, wire drawers, metal 
workers, ‘rollers, enamellers, tool makers, manufacturers of electrical 
and other carriages, motors and accessories, suppliers of electricity, 
&c. The first subscribers (each with one share) are :—H. Davis, All 
Saints’ Works, Derby, engineer; L. W. de Grave, Charnwood Street, 
Derby, cngineer; C. P. Stephenson, The Knoll, Duffield, stock- 
broker; M. Attwood, Westleigh, Derby, solicitor; W. H. Evans, 69, 
Stanley Street, Derby, electrical engineer; and J. J. Barnett, 31, 
Walter Street, Derby, instrument maker. The number of directors 
is not to be less than three nor more than seven. The first are 
Henry Davis (governing director), Lancelot W. de Grave, Matthew 
Attwood and Charles P. Stevenson; remuneration as fixed by the 
company. Registered office, All Saints’ Works, Amen Alley, Derby. 


J. G. White & Co., Limited (66,568).—This com- 
pany was registered on July 10th, with a capital of £100,000 in 5,000 
preference shares of £10 each and 50,000 ordinary shares of £1 
each, to adopt an agreement with J. G. White & Co. (incorporated 
under the laws of New York), and to carry on the business of 
railway, tramway, telegraph, and electrical works proprictors, 
electricians, engineers, contractors, promoters, &c. The first sub- 
scribers are:—J. G. White, Savoy Hotel, W.C., electrical engineer, 
with 500 shares ; A. H. P. ‘Stoneham, 29, St. Swithin’s Lane, E.C., 
chartered accountant, with 100 shares; P. H. Baldwin, 5, Norfolk 
Street, W. C., engincer, with 100 shares ; E. B. Wyman, Wariney, 
Ditton Hill, Surrey, with 100 shares; W. C. Burton, 224, College 
Hill, E. C., with 100 shares; C. Wren, 31, St. Swithin’s Lane, E. C., 
managing director, with 100 shares; and A. N. Connett, 10, Rue de 
Londres, Paris, civil engineer, with 100 shares. The number of 
directors is not to be less than three nor more than nine; the sub- 
scribers are to appoint the first ; qualification, £250; remuneration, 
£10 each per annum and a share in the profits. 


Taylor, Tunnicliff & Co. (1.900), Limited (65,544).— 
This company was registered on July 9th, with a capital of £100,000 
in £1 shares (400,000 preference), to acquire the assets and-liabilities 
of Taylor, Tunnicliff & Co., Limited (incorporated in 1896), to adopt 
an agreement with the said old company, and to carry on the busi- 
ness of potters, china, stoneware and carthenware manufacturers, 
colour grinders, manufacturers of appliances for electrical work, &c. 

The first subscribers (cach with one share) are :—Thomas Taylor, 
Rosendale, Newcastle, Staffordshire, manufacturer; Joseph Grocott, 
5, Birch Terrace, Hanley, manager; Frederick Mountford, 17, 
Havelock Place, Hanley, secretary ; Francis H. Pepper, 34,Waterloo 
Street, Birmingham, solicitor; Arthur L. Tangye, 38, Old Jewry, 
E. C., solicitor ; Herbert R. Winterton, 34, Waterloo Street, Birming- 
ham, solicitor; and John W. Harvey, 28, Algernon Road, Birming- 
ham, accountant. The number of directors is not to be less than 
three nor more than seven; the subscribers are to appoint the first; 
qualification, 100 shares. Registered office, Eastwood, Hanley, 
Staffordshire. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Reuter's Telegram Company, Limited (1,909 C).— 
This company’s aunual return was filed on June 15th, when 11,839 
shares were taken up out of a nominal capital of £100,000 in £& 
shares. £8 has N called up on each share, resulting in the receipt of 
£94,712. 


Wycombe (Borough) Electric Light and Power 
Company, Limited (53,133).—This company's annual return was 
filed on May 11th, when 2,020 shares were taken up out of a nominal 
capital of £30, 000 in £5 shares. £5 has been called up on each 
share, resulting in the receipt of £10,100. 


West India and Panama Telegraph Company, 
Limited (11,116).—This company’s annual return was filed on June 
26th, when 88,321 ordinary, 34,563 first preference, and 4,669 
second preference shares were taken up out of a nominal capital of 

£2,445,630 in 200,000 ordinary, 34,563 first preference, and 10,000 
second preference shares of £10 each; £10 per share has been 
called up, resulting in the receipt of £1,275,530. 


Electric Traction Company, Limited (40,798).— 
This company’s annual return was filed on May 22nd, when the 


entire capital of £300,000 in 1,200 £1 shares and 29,880 £10 shares 
had been taken up aud paid for in full. 


NOTES. 


Personal.—The British Electric Traction Company, 
Limited, sends us the following notification of recent staff 
changes :— 

Mr. James Devonshire, having been appointed a member of the 
Committee for Associated Undertakings, has vacated the position 
of district superintendent for London and South-Eastern District. 

Mr. Daniel F. Sugrue has vacated the position of district superin- 
tendent for the Eastern Counties District, and will undertake certain 
supervisory duties for the management. 

Mr. George Stevens has resigned the position of secretary, and has 
been appointed chief district superintendent with charge of the 
London and South-Eastern Counties Districts. 

Mr. Charles H. Dude has been appointed secretary of the company. 

Mr. Ernest Hopwood has been appointed districts secretary. 

Mr. M’Allister Hanley has been appointed assistant elcc- 
trical engineer at the Greenock electricity works. 

Mr. W. G. Rhodes, M.Sc., M. I. E. E., has resigned his 
position as chief lecturer in electrical engineering at the 
Royal Technical Institute, Salford, to join Mr. J. M. Hewitt, 
formerly manager of Messrs. Mather & Platt, Limited, and 
now conducting business as consulting, mechanical and 
electrical engineer at Tower Chambers, Brown Street, Man- 
chester. In future this business will be carried on at the 
same address under the name of Hewitt & Rhodes. 

Mr. Joseph Wilkinson has been appointed assistant engi- 
neer to the Hull Corporation in place of Mr. Andrews, B. Sc., 
who has now taken up duties as chief engineering assistant 
of the Sunderland Tramways. 


Light Railways. — The Times states that the following 
dates have been provisionally proposed for the holding of 
local inquiries by the Light Railway Commissioners. Due 
notice, by advertisement. and otherwise, will be given in 
the usual way when any date is finally arranged :—J uly 
23rd, Kingston, Surbiton, and District Light Railway, 
1899, extension, 1900; 24th, Hayling Island; 26th, 
Norwich and Dereham; 30th, Bath and district; 


3 Ist, Bridgwater, Stowey, and Stogursey. August Ist, 
Devon South Hams; 3rd, Mid-Anglian, 1899, Mid- 


Anglian (amending), 1900. September 20th, Rhyl and 
Prestatyn (extension); 21st, Pwllheli and Nevin; 22nd, 
Warrington and Runcorn ; 24th, Windermere and district; 
25th, Blackburn, Whalley, and Burnley; 26th, Wigan; 
7th, Hyde and Dukinfield. October sth, Deanhead ; 9th, 
Nidd Valley ; 10th, Durham and district, West Hartlepool 
(extensions), 1899: 11th, Jarrow and South Shields; 12th, 
Wales and Laughton, Barnsley and district (extension 
No. 2); 17th, Kidderminster and Bewdley ; 18th, Cleobury 
Mortimer, and Ditton Priors ; 25th, Swansea and district; 
26th, Llanelly and district; and 27th, Rhondda Valley. 


(Continued on page 107.) 
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SOUTHAMPTON CORPORATION ELECTRIC 
TRAMWAYS. 


THe Corporation acquired in 1898 the undertaking then 
belonging to the Southampton Tramways Company, who 
owned the whole of the tramways in the borongh, which were 
operated by horse 
traction; as soon 
as the Corporation 
obtained possession 
the work of recon- 
struction and con- 
version to the over- 
hend system of elec- 
tric traction was 
taken in hand. 

The tramways 
consist of the fol- 
lowing -routes: 
Prospect Place to 
Shirley, 1 miles; 
Prospect Place to 
South-Western 
Hotel, 14} miles; 
Prospect Place to 
Ports wood, 14 
miles. 

The first of the 
above routes was 
reconstructed and 
opened for electrical 
working at the 
beginning of this 
year; since then 
the second and third routes have also been completed and 
opened for traffic. 


VIEW OF PROSPECT PLACE. 


for supplying the lighting only. Steam is supplied by means 
of six Babcock & Wilcox water-tube boilers, and one 
Lancashire boiler, which are fitted with Vicars’ stokers, 
except in the case of two which have lately been equipped 
with the Babcock-Wilcox stoker. The hoppers of the stokers 
are supplied with fuel by means of a coal elevator and con- 
veyor, which brings 
the coal (small 
slack) fromthe ad- 
joining coal store. 
The whole of the 
coal-handling gear 
is driven by one 
of Messrs. J. H. 
Holmes & Co.’s 9 
H.P. Lundell motors, 
with worm gear. 
A similar motor is 
used to drive a 
three-throw feed 
pump; there are 
two other similar 
pumps, driven by 
steam engines, and 
all three were "made 
by Messrs. Hay- 
ward, Tyler & Co. 
The feed pipes are 
in duplicate, and 
are arranged so as 
to pass the feed 
water, either 
through the Green’s 
economiser or direct 
to the boilers as desired. The steam piping is arranged in 
duplicate, two main pipes being led from the boilers into 
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GENERAL VIEW OF ENGINE Room. 


Power for working the tramways is obtained from the 
existing plant in the station, which has hitherto been used 


the engine room, and there teed on two similar ranges 
running down the middle of the engine room. 


F 
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The generating plant, of which we give a view, consists of 
six shunt wound two-pole Crompton dynamos coupled direct 
to five Willans engines and one Belliss engine. They are of 
various sizes, the largest sets being of about 100 kw. 
capacity, and generating at 235 volts. When running on 
the traction load these machines are coupled in pairs in 
series, giving 470 volts; as the line pressure is 500 volts, 
the additional E.M.F. 
which are placed in the traction switchboard rocm. 
our illustrations 
shows the four 
boosters, two of 
which are for the 
purpose above 
mentioned, and the 
remaining two— 
the larger machines 
—for charging the 
battery. 

The boosters are 
four-pole machines, 
made by Messrs. 
Bruce Peebles and 
Co., and each driven 
by a shunt-wound 
motor of similar 
type. The feeder 
boosters are com- 
pound wound, a 
rather unusual 
feature ; this is due 
to the necessity of 
generating about 
30 volts at no load ; 
while at full load 
the booster E. M. F. 
is about 80 volts, 
giving 550 volts at the station. The machines are of 
neat and substantial construction, and run quite sparklessly, 
with carbon brushes, 

The battery charging boosters are provided with double- 
wound armatures, each having two commutators : by 
putting these in parallel, by means of a switch at 
the side of the machine, a large current capacity is 
obtained at low volt- 
age without unduly 
weakening the fields, 
while for higher 
pressures they are 
coupled in series. 
These boosters, 
besides charging 
the battery, can be 
used to assist the 
latter in case of 
need when discharg- 
ing; they are also 
available as feeder 
boosters if required. 

A large battery 
of accumulators of 
the Tudor type has 
been installed to 
relieve the genera- 
tors when they are 
required for light- 
ing during the hours 
of heaviest load ; 
part of this battery 
forms the subject 
of one of our views. 
There are 236 cells, of 1,900 ampere-hours capacity, when dis- 
charged for five hours at 380 amperes. The maximum discharge 
rate is 570 amperes, and the normal charging rate 320 
amperes. When fully charged the battery is capable of 
supplying power to 20 motor cars for four hours, and can 
therefore take the entire traction load for that period. It is 
normally connected through the booster with the line when 
the generators are running, and is found to act as an admir- 
able regulator, the charging current varying according to 


is provided by means of boosters, 
One of 


PART OF THE 


MAIN LIGHT AND POWER SWITCHBOARD. 


TRACTION BATTERY. 


the load, while the current from the generators remains 
fairly steady. The economical conditions of running 
obtained by this means are bound to have a salutary effect 
on the coal consumption, and it is a matter for surprise that 
the same course is not more frequently adopted: although 
the capital charges due to the battery are probably greater 
than those on the generating plant which would be necessary 
in the absence of storage, the saving in coal and wages more 
than makes up the difference, quite apart from the gain in 
reliability and con- 
venience. The bat- 
tery is housed in an 
three-storey build- 
ing adjoining the 
booster room, and 
there is ample space 
for doubling the 
number of cells. 

A 300 Kw. steam 
dynamo is about to 
be installed, and 
will be provided 
with a double- 
wound armature, 80 
that when it is used 
for lighting the 
two windings can 
be coupled in 
parallel, while for 
supplying the tram- 
ways they will be 
in series, | 

The traction 
switchboard, of 
which we give an 
illustration, is 
placed in: the 
booster room, and is a handsome structure, made by 
Messrs. Fowler, Lancaster & Co., of Birmingham. It 
consists of six dynamo panels, one instrument panel, 
battery and booster panels, Board of Trade panel. 
and six feeder panels. The dynamo switches are 
two-throw, to enable any dynamo to be run in 
series with any other. The dynamo panels carry also 
shunt regulators, 
and British Thom- 
son-Houston circuit 
breakers and watt- 
hour meters, The 
battery panel is fitted 
with a regulator in 
the end cells, cir- 
cuit breaker, am- 
meter, and volt- 
meter, and booster 
throw-over and cut- 
out switches. The 
hooster panels bear 
shunt regulators for 
motor and genera- 
tor, starting switch 
and double-pole 
main switch. The 
Board of Trade 
panel is of Messrs. 
Elliot Bros.“ usual 
pattern, and the 
feeder panels are 
fitted with circuit 
breakers, main 
switches, and am- 
meters. Pending the completion of the permanent plant, the 
first section of the tramways to be opened was supplied with 
power by a temporary generating set, consisting of a 100-KwW. 
Westinghouse compound-wound generator, driven by Felt by 
a Westinghouse vertical engine, erected in a corner of the 
engine room. 

The feeders consist of insulated lead- covered cables, drawn 
into stoneware ducts by means of drawing-in boxes which are 
provided at suitable intervals, and connected up to switch 
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pillars. They vary in size from 30 square inch to ‘079 
square inch. 

A three-core pilot and telephone cable is drawn into ducts 
with the feeders and connected with each switch pillar, the 
test wires being con- 
tinued to the ends 

of the lines for the 

purpose of record- 
ing the drop in 
pressure on the rail 
return on the re- 
cording voltmeter 
at the generating 
station. 

The whole of the 
cables weresupplied, 
drawn in and con- 
nected up by 
Messrs. W. T. 
Glover & Co., and 
the conduits and 
drawing -in boxes 
were put in by 
Mr. F. Osman, of 
Southampton. 

The permanent 
way throughout 
consists of new 
girder rails, laid as 
double, single, and interlacing lines, to a 4 feet 85 inches 
gauge, the following being the total length of each 
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FEEDER AND BaTTERY-CHARGING BOOSTERS. 


steel, and are bolted together with six 1-inch bolts at the 
joints. The tie bars are of g-inch x 25-inch steel, and 
average 25 yards apart. 

The points, mates, and crossings, which were supplied by 
Messrs. Askham 
Bros. & Wilson, 
are steel castings, 
with mild steel 
tongues. 

The rails are laid 
on a bed of con- 
crete 6 inches in 
thickness, consist- 
ing of six parts of 
broken stone to one 
of cement. 

The joints be- 
tween the rail 
lengths are all 
double bonded, with 
two No. 0000 
Chicago rail bonds. 
Cross bonds are 
placed at intervals 
of 120 feet, and 
where double line 
occurs the lines are 
bonded together at 
intervals of 240 
feet, similar bonds being used in each case. 

The contractors for the road construction and laying of 
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TRACTION SWITCHBOARD. 


form of construction: Double line, 35 miles; single line, 
1 mile ; interlacing lines, } mile. 

The rails are of steel, rolled in lengths of 45 feet, and 
weighing 86 lbs. per yard. They were supplied by the 
Leeds Steel Works Company. The fishplates are also of 


track for the first section were Messrs. Krauss & Sons, of 
Bristol: the other sections were carried out by Mr. F. Osman, 
of Southampton. | 
The overhead construction consists of double trolley wire 
throughout, of 00 B. and N. gauge of hard drawn, copper, 
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having a conductivity of 98 per cent. of pure copper, carried 
on steel poles with bracket arms. 

In places where the roadway is of sufficient width, and 
where double line occurs, the poles are placed in the centre of 
the road between the two tracks; elsewhere they are placed 
at the edge of the footpaths, and side bracket suspension 
adopted. Our view of Prospect Place shows the overhead 
work at an important junction. 

The poles are of steel, made in three sections, with swaged 
joints between the sections, and are of two sizes; for ordi- 
nary use, poles of 7 inches, 6 inches, and 5 inches diameter 
respectively are adopted, but where extra strain occurs, as at 
curves and anchors, poles of 8 inches, 7 inches, and 6 inches 
diameter are used. 

The bracket arms are ornamented with scroll work of 
wrought iron, and are suitably stayed from above. Although 
side swivelling trolleys have been adopted on the cars, the 
trolley wire has been kept in most places as nearly over the 
centre of the track as possible, in order to ensure easy 
running. 

In the centre of the town the streets are illuminated with 
arc lamps; incandescent lamps are also placed on the same 
poles, for use after the arc lamps are extinguished at mid- 
night. These lamps, where possible, have been carried on 
the tramway poles, the arc lamp being supported in an 
ornamental carrier at the top of the pole, and the two incan- 
descent lamps from wrought-iron brackets about 14 feet from 
the ground level. 

The poles carrying arc lamps are provided with extra large 
cast-iron bases of oval section, so as to admit of the auto- 
matic switch controlling the arc and incandescent lamps 
being placed inside the base. 


THE Bar GATE. 


A special feature in connection with the overhead con- 
struction is the method which has been adopted in getting 
through the Bar Gate, a low and narrow archway through 
which the cars have to pass, and which is situated on the 
route from Prospect Place to the South-Western Hotel at 


the lower end of Above Bar ; our illustration will give some 
idea of the difficulties presented by this somewhat incon- 
venient relic. 

The archway is very ancient, and of considerable archi- 
tectural interest, so that it was decided not to remove it; the 


ALTERNATE:CURRENT MACHINERY. 


headway, however, has been increased by lowering the road 
at this point by from 18 inches to 2. feet, so that there is 
now a clear height at the lowest part of the archway of about 
15 feet 6 inches. 

A single trolley wire has been carried right through the 
Bar Gate, but in order to prevent persons on 
the top of high wagons or other vehicles 
from making accidental contact with the 
wire, the section of trolley wire passing 
-through the archway is insulated from the 
remainder of the system, and is only made 
alive when a car is passing through it. 

The operation of switching on and off is 
performed automatically by means of a 
switch placed in the archway and controlled 
by an electro-magnet, the arrangement being 
such that when a car enters the section the 
switch closes, and on the car leaving it 
opens again. The opening and closing of 
the switch are so arranged as to take place 
at a time when no current is being taken 
from the section. 

As is usual, the trolley wires throughout 
the system are divided up into sections 
averaging half a mile iu length, by means of 
section insulators. 

The sections are fed from switch pillars 
placed at the side of the road at these points. 
These pillars are all cast-iron, with doors 
back and front for providing access to 
the interior, The switch gear is mounted on 
a slate panel, and consists of an omnibus bar 
connected with the feeder through knife 
switches, and with the ends of the trolley 
wire through plug switch fuses. This enables 
any feeder, or any section of either trolley 
wire, to be disconnected at will. Each of 
the pillars contains also a lightning arrester 
with kicking coils, and a telephone instrument 
of the hand combination type. Terminals 
are also provided for the test and telephone 
circuits, 

The whole of the overhead construction, 
as well as the switch pillars, has been carried 
out by, Messrs. Macartney, McElroy & Co., 
of Westminster. 

The number of cars in service, when the 
whole of the system is completed, will amount 


to about 20 in all. The cars are of the double deck, single 
truck type, provided with the usual double motor equip- 
ment and series parallel controllers. 

The cars have a seating capacity for 46 passengers, 22 
inside and 24 outside. The length over platforms 
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is 26 feet 6 inches, and the length inside 15 feet 4 inches. 

The seats on the upper deck are arranged longitudinally, 
back to back. This arrangement has been adopted in pre- 
ference to the more usual garden seats on account of the 
limited head room at the Bar Gate. 

The trucks are of the Brill Company’s 21 E pattern. 
The wheels are 30 inches in diameter, and the wheel base is 
6 feet. The motor equipment is of the Westinghouse Com- 
pany’s standard type, and the controllers are provided with an 
emergency rheostatic brake. When braking, the motors act 
as generators, and the power developed is absorbed in resist- 
ances. This is in addition to the ordinary hand brakes. 

The trolley standards are of special design, the springs 
being placed inside the standards so as to be out of the way, 
and special care has been taken in designing the arrangement 
of springs, so as to ensure as uniform a pressure as possible 
on the trolley wire when the pole is brought down, in view 
of the lowness of the trolley wire at the Bar Gate. The 
trolley heads are of the side swivelling pattern. 

Draw bars are provided for connection to trailer cars if 
these are found necessary in the future. 

The contractors for the whole of the rolling stock were 
the Westinghouse Company, their sub-contractors for the 
trucks being the Brill Company, and for the car bodies 
Mesers. Milnes & Co., of Birkenhead. 

There are two car depéts, the larger one being situated 
at Portswood, and the smaller one at Shirley; the latter 
provides accommodation for 20 cars, and the Portswood 
depôt for 12 cars. Tliere is also a repairing shed, which 
will easily hold six cars. Smiths’ and carpenters’ shops, 
with full equipment of tools, fitters’ benches, &., are 
provided for dealing with any repairs which may be necessary. 

The chairman of the Tramways Committee is Senior 
Bailiff Dunsford, who has been indefatigable in carrying out 
the work; the chairman of the Electricity Committee is 
Alderman Bone, who has also rendered valuable assistance. 

The engineers for the whole of the scheme are Messrs. 
Kincaid, Waller & Manxille, of Westminster. The borough 
electrical engineer, Mr. F. H. Chaplin, is responsible for 
the supply of power to the cars, while Mr. G. B. Carnon is 
the tramway manager. 


A few notes regarding the lighting plant may be added. 


The station is of special interest, as it contains, in addition 
to the direct current generators and storage batteries for 


lighting and traction, a high pressure alternating current 


system, with rectifiers for the arc lighting. In criticising 
this somewhat heterogeneous assembly of machines, allowance 
should be made for the fact, that the station has passed from 
the hands of a company, which commenced supply in 1891, 
to those of the Corporation, and has grown to its present size 
by successive additions. 

The main switchboard, by Messrs. Crompton & Co., 
Limited, is a large and imposing structure. It consists of 
12 panels, arranged for the three-wire system. The switch- 
gear provides for six generators and four feeders, besides a 

wer circuit for the operation of the electric cranes on the 
docks (the latter will shortly be transferred to the tramway 
circuits). There is also a balancer, a double booster for 
charging, a lighting battery, and a motor alternator, all of 
which are controlled from the main board. The battery is 
of Messrs. Pritchetts & Gold's manufacture. 

There are three Crompton-Brunton alternators, driven by 
Willans engines, besides the motor-alternator ; the latter, by 
taking charge of the A.C. day load, renders it unnecessary to 
run the steam alternators in the day-time. One of our 
views shows the alternators; close to these are the 
Ferranti rectifiers, which are placed under the switchboard 
gallery. The A.C. generators and feeders are controlled by 
a Ferranti switchboard, of the well-known earthed outer type, 
with nine panels. We understand that the load on the A. C. 
system, which is of later date than the rest of the plant, 
has grown very rapidly. 

In conclusion, we wish to express our indebtedness to 
Messrs. Kincaid, Waller & Manville, and Mr. F. H. Chaplin, 
who have provided us with particulars and facilities for 
obtaining photographs for the purpose of preparing this 
article. 


Broughty Ferry.— The electric lighting scheme has 


been deferred indefinitely. 


NOTES. 


(Continued from page 102.) 


Opening of Southport Electric Tramways.—The 
Corporation of Southport on Wednesday inaugurated the 
first portion of their electric tramway system. Early in the 
day members of the Town Council, accompanied by repre- 
sentatives from kindred authorities in Halifax, Shieffield, 


Bolton, and other towns, made a journey over the new lines 


in three gaily decorated cars. The cars started from Hoghton 
Street. A visit was paid to the electricity works on the return 
journey, and subsequently the party had lunch together at 
the Queen’s Hotel. Fora period of 25 years Southport has 
been served with trams drawn by horses, but in 1897 a 
special committee was appointed to consider the question 
of introducing electricity as the motive power, and also thie 
desirability of extending the existing system. In 1899 the 
necessary provisional order was obtained, and the work of 
constructing lines on two new routes commenced in 
January of this year. The lines were laid to High Park 
and to Blowick, two districts hitherto untouched by the 
tramways. A sum of £66,000 was borrowed. They are 
now applying for sanction to borrow a further sum of 
£40,000 to acquire the undertaking of the Birkdale and 
Southport Tramways Company, and the Corporation are also 
negotiating with the Southport Tramways Company as to 
the use of their lines for electric traction until the termina- 
tion of the lease they hold. There are within the borough 
nine miles of lines worked by horse traction, and the lines 
opened on Wednesday are about six miles in length. 
The Corporation are putting down another 3 miles, which 
will give a total length of 18 miles, or 1 mile to every 1,900 
inhabitants. The plant at the electricity works will be 
capable of working 50 cars if need be, but the present 
scheme only includes the use of 25 cars. Mr. Trotter held 


a Board of Trade inquiry on Tuesday into the application 


of the Council for borrowing the £40,000 mentioned above. 


Conduit Traction for London,—lIt is reported that 
the London County Council is about to have constructed at 
one of its depdts a short section of electric conduit line. 
Rumour has it that the Westinghouse are to do the work, 
the system being similar to the short length which was 
recently exhibited at the Agricultural Hall. The matter is 
purely an experiment. 7 


Appointments Vacant.—The Kensington and Knights- 
bridge Electric Lighting Company want an assistant engi- 
neer at Kensington Court. See “ Official Notices ” to-day. 

The Manchester Tramways Committee wants a traffic 
superintendent. See Official Notices *’ to-day. 

An electrician-in-charge is wanted for the Huddersfield 
electricity works at £2 per week. See Official Notices 
to-day. 

The Hoylake and West Kirby District Council want an 
electrical engineer to act as clerk of works, and subsequently 
to run the electricity works. Salary £150 per annum. See 
„Official Notices“ to-day. 


Chatham Electric Lighting. — An expert is to advise 
the Council as to the value of the undertaking of the local 
electric light company, with a view to proposed municipali- 
sation. 


Dust Destructors.—The Colwyn Bay District Council, 
which is considering the advisability of extending the elec- 
tricity works, is also going into the question of dust destruc- 
tors, with a view to inviting tenders from the “ best destructor 
builders.” 


Babcock & Wilcox, Limited.—On Monday next 
Messrs. Babcock & Wilcox remove from 147, Queen 
Victoria Street to more commodious offices at Oriel House, 
Farringdon Street, E.C. l 


* 
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Institution of Electrical Engineers.—We have 
received from the secretary, Mr. W. G. McMillan, particulars 
of the arrangements which have been made for the reception 
and entertainment of members of the American Institute of 
Electrical Engineers, who are expected to spend a few days 
in London on their way to Paris. The arrangements coni- 
prise a trip up the Thames in electric Jaunches, a dinner in 
London, and visits to works in and around London; the 
two functions first mentioned are to be graced by the 
presence of ladies, and the Council hopes that a large number 
of members will take part in the entertainments, in order to 
do honour to the Institution’s guests. 

We have been informed that the title of the subject for 
discussion at the joint meeting of the Institution of Elec- 
trical Engineers and the American Institute of Electrical 
Engineers, in Paris, to be held in the American Pavilion 
in the Exhibition on the morning of Thursday, August 
16th, is, The Relative Advantages of Alternate and 
Continuous Current for a General Supply of Electricity, 
Especially with Regard to Interference with other 
Interests“. We understand that it is specially desired to 
discuss how far interference with other undertakings, 
rather than ordinary commercial and industrial conditions, 
will come to be a determining factor in the selection 
between continuous and alternating currents. 


Current Specifications,—We are informed by a corre- 
spondent that the Salford tramway specification for copper 
wire reads to him like ancient history. He says: —“ In the 
first place no one can tell what 98 per cent. conductivity 
means. If this means 98 per cent. of Matthiessen’s 
standard, I can only say that such copper wire is below the usual 
normal standard, which is generally in excess of 99 per cent. 
of Matthiessen’s standard. As regards tensile strength, 1 
should like to know where to get copper of the specified 
strength. Years ago we used to specify 5,000 Ibs.; this was 
for tests made on smaller sizes of copper wire. In actual 
practice it is found that 4,500 Ibs. is a maximum average, 
and there exists a great deal of doubt among those who have 
followed the matter closely as to whether 4,250 lbs. average 
is not better, since such copper is less brittle and less likely 
to give trouble.” 


Institution of Electrical Engineers—Ntudents’ 
Section.— A circular letter has this week been addressed to 
the students of the Institution of Electrical Engineers, 
informing them that the Council of the Institution proposes 
to grant £5 to each of 20 selected students to assist them to 
visit the electrical exhibits in the Paris Exhibition. Intend- 
ing candidates must fill up and return an application form 
(issued with the circular) before 10 a.m. on Saturday, 
July 28th. In the selection the Council will give preference, 
other things being equal, to those who, being still students 
of the Institution, have either, or both, read papers before 
the Students’ Section, or been members of the committee of 
that section. The conditions of the grant are as follows :— 
(1) The selected student shall spend at least six days in 
Paris, the visit to commence not earlier than August 27th. 
(2) He shall write an essay or a paper on the exhibits in a 
special section allotted to him, and shall send the paper to 
the secretary of the Institution before November 15th, 1900. 
(3) The paper submitted shall, like all other papers pre- 
sented to the Institution, become the property of the 
Institution. If approved by the Council, it may be read at 
a meeting of the Students’ Section, and, if 80 read, will be 
eligible for the usual Institution premiums offered for such 
papers. 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Vestry of St. Pancras 
St. Pancras are always looked out for, as the period at 


Vestry which they are published comes round, owing 
Electricity tothe supply being one of the earliest given 
Accounts. by local authorities, and also because some 


curious features in the fluctuation of loss and 


profit have been shown in years gone by. A change in the details 
of the capital account, whereby the amount under the head of 
„Public lamps” has been reduced from £8,894 to £4,311, is explained 
by an altered policy on the part of the London County Council, 
who now require loans for street lighting to be taken up under the 
Metropolis Management Acts, aud not the Electric Lighting Acts, 
and the capital account has been adjusted accordingly. 

The growth of the undertaking is shown by a statement attached 
to the accounts, of which the ee contains the first two and 
last two lines :— 


No. Current sold to private consume s. No. ol We Ko., applied 


At 4d , 5d., nae: 
Tear. Konnie At Sd. per upi’. per un i e Are. Moters. 
1892 172 se £8,167 9,900 82 11 
1893 238 £385 9,161 12,851 110 19 
1898 984 8,415 23,446 38,124 292 91 
1899 1,184 11,700 25,993 46,172 315 126 


The present position of the undertaking is shown by the 


GENERAL STATEMENT. 

1808. 
£241,994 £288,147 
1,996,877 2,477,508 480,631 


Total capital expenditure 
Number of units sold 


Maximum load in xw. 933 1,789 856 
Gross revenue £38,291 445,066 £6,775 
Gross profit ; £13,766 17,650 23, 884 
Average price per unit sold 4°55d. 4°29d, — 264. 


The gross revenue for last year, including all sources of revenue 
amounts to the handsome figure of £45,066, an increase over the 
year 1898 of £6,775. Taking the revenue as given in the accounts 
the increase in revenue is over 17 per cent. and in units sold over 
24 per cent. on the previous year. The rebate allowed to con- 
sumers charged on the demand indicator system amounted to 
£6,537. The receipts per unit have dropped by nearly a farthing, 
and now stand at about 44d. 


REVENUE STATEMENT. 


1908. 1809. 
Gross. Per unit.e Groes. Per unit. Increase. 


Bale of energy .. .. .. £37, 5 8 £44,832 429d. 26d. 


Meter rents, &c. 98 Old. + Old. 
ä aud rents ro- ! 390 ‘Odd. 628 06d.+ Old. 
Sundry fees, &c. .. e. 52 15 Od. 8 0d. 00d. 


Gross revenue . £38,291 460d. £45,066 436d. — 24d. 


In the “ costs the raw materials, coal, oil, waste, water, &c., have 
gone up by vod., but as wages” have fallen by this amount, the smaller 
cost of repairs leaves the works cost reduced by jd. to 24d. 
“Rent” and “salaries” respectively show increases beyond what 
would have been expected. The net result is that total costs stands 
at 23d., as against nearly 3d. in 1898. Mr. Baynes may be con- 
gratulated on being able to reduce his “repairs” and “wages” 
items, the latter of which is somewhat difficult to. deal with in 
London works. The following figures relate to London works of a 
few years’ standing :— 


District, Year. Capital. Units. Max. load. Eor tat wore Toa 
Hammmersmith 1899 £105,498 801,901 00xw. 866d. ` 163d. 200d. 
Hampstead s £125,410 1,001,916 917 kw. 549d. 2'i4d. 2°68d. 
Islington sa 1000 £259,562 1,46. 197 1,0 O RKW. 443d. 929d. 283d. 
St. Pancras .. 1899 £208,147 2,477506 1,789 KW. 420d. 228d. 2 66d. 

Cost oF PRODUCTION. 
1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 
ole „„ £7,029 ‘84d. £9,499 » 92d. 74 08d. 
5 e . e * 
5 gine} 828 10d. 1,238 12d. ＋ 02d. 
oo ane eect cue 
ion stribu 
tion and attending a 5,002 60d. 5,102 50d. — 10d. 
Repairs and caging. Bei ay) 
uildings, engines, ers, . ° — 
lamps. j 

Works costs . £21,354 256d. £22,974 223d. — 33d. 
Rent, rates and taxes 631 ‘08d. 1,337 »13d. ＋ 05d. 
Management cxpenses, j 

salaries of managing engi | 1,140 ‘14d. 1,720 17d. ＋ 03d. 
neer, secretary, clerks, &o 
nenoro 1 
es, statione an 
Sein Ui, law e 24 852 10d. 885 08d. = "02d. 
nsurance. 
Other expenses... 548 „07d. 500 Oöid. — 02d. 
Total costs £24,525 295d. £27,416 266d. — 29d. 
The Vestry decided to deal with the net profit of 1899, 


together with 45,892 from 1898, as follows: — Depreciation of 
accumulators, £1,000; depreciation of meters, £600; to the credit 
of the lighting rate, £2,000; to reserve account, £4,000, and £112 
goes to cover bad debts, the remainder being carried forward. 
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Prorir STATEMENT. 


1898. 1899. 
Interest on loans... ee J £6,558 £7,321 
Sinking fund for repayments 2,941 3,374 
nee prons seed Torwar or dealt with 4,267 6,955 
Gross profit . £13,766 £17,650 


THE accounts of the electricity supply under- 


Canterbury taking of the Corporation of Canterbury cover 
Corporation the first year of working. The results are 
Electricity remarkable from both the financial and the 
Accounts. engineering standpoints. As a rule, the 


reviewing of accounts pertaining to stations 
having an output of less than 250,000 units is a dispiriting task, for 
the financial result is generally shown as a deficit or net loss. Not- 
withstanding some very creditable performances in the way of 
generating costs, the prices charged are often so low that the busi- 
ness is handicapped, and either the rates have to bear the burden, or 
the profits of future years are mortgaged to satisfy the desire to 
supply cheap electricity. This mistake has not been made at 
Canterbury. Mr. Hammond, who designed the Canterbury works, 
and Mr. Norman Staniland, who is the chief engineer, have every 
reason to be satisfied with the results, and may be congratulated 
upon the excellent figures that appear in the accounts. 


GENERAL STATEMENT. 


189—. 1899, Increase. 
Total capital expenditure £82,454 
Number of units sold 152,558 
Total maximum demand in kw... 161 kw. 
Groas revenue £8,169 
Gross profit 85 21,913 
Average price per unit sold 4°85d. 


The price charged is 6d. per unit, subject to a small discount. 
Nearly three-quarters of the total revenue is derived from private 
supply, the result being that the average price per unit sold is just 
over 44d. This is higher than many stations with similar outputs 
receive, but the policy adopted is sound. The public seldom 
object to pay 6d. per unit at the commencement of supply, while 
electric lighting is a novelty, and year by year as the financial 
status is ascertained there is margin allowing of reductions which 
are appreciated much more than if a start had been made with an 
unremunerative low rate. 


REVENUE STATEMENT. 


1 z 8 
Gross. Per unit. Gross. Per unit: Increase. 
Sale of energ  «- 43,082 485d. 
Meter rents, &c. cay 5A aps ae 83 130. 
Supply of lamps, 40. ss oa 4 00d. 
Sundry fees, &c. os “ oe 
Gross revenue £3,169 4:98d. 
The output was distributed as eeu :— 
Y Total units Number of public 
eet. _ Benerated. Private te supply: ” Babe lighting ps, 
1899 .. 210,188 12 arc and 243 
— (52.260 (£813) incandescent. 


The costs are particularly low. Coal“ works out at a trifle over 
zd.; wages and salaries together come to just over 1d.; oil, 
waste, &c., appear almost infinitesimal at ‘03d.; while the same 
remark applies to rent, rates, and taxes, the gross value of which 
is put down at £24! It is quite a novelty to find a small station in 
its first year selling 150,000 units with works cost of under 14d. and 
total cost under 2d. 

Cost oF PRODUCTION. 


189—. 1899. 
Gross. Per unit, Gross. Per unit Increase. 


Coal.. 9-5 ee te we, is £349 »55d. 
77 DERE) cn 5 17 03d. 
Saara and wages incurred 
d distri- ° 
in generation and aistri- | 315 504. 
public lamps. 
Repairs and . nd 
5 &c., and 8 97 115d. 
lamps. og Gee a — aS . . — —— 
Works costs s oe £778 1˙23d. 
Rent, rates and taxes si eee nA 24 Oid. 
1 . en- 
— secretary, clerks, 358 “öhd. 
General e end 
8 e 
printing e 1 90 96 15d. 


Other expenses Ji ats 
Total costa 


£1,256 1°98d. 


These figures appear more prominent if set out with those of 
sundry other works of approximately the same size. While direct 
comparisons cannot safely be made, owing to the peculiarities of 
demand, costs, &c., in different towns, it is interesting to see the 
relations established by the following: 


pera Works Total . Net 
Town. Tear. Capital. Units. Revenue. per unit cost. cost. pon or 
received. i 


Tunb’dge Wells 1897 £81,275 258,641 £5,833 621d. 200d. 2°57d. -+ 1, 685 
N 1897 £56,691 248,516 £4,010 884d. 228d. 266d. — £1,418 
Halifax . . . 1997 £56,822 239,814 £4,816 462d. 205d. 802d. — £812 
Belfast .. .. 1897 £52,066 201,882 £5,266 6°04d. 263d. Sb4d. + £1,060 
Yarmouth .. 1897 £88,622 190,000 44.015 401d. 256d. SS3id. — 4497 
Ayr .. 1897 233.978 161,093 £2,445 862d. 2 21d. 293d. — £1,155 
Canterbury .. 1899 £82,454 153,558 £8,169 485d. 123d. 1°98d + £406. 
Leyton .. .. 1897 £28,247 123,797 41,802 Slid. 205d. 29d — £737 
PROFIT STATEMENT. 5 

1898—. 1899. 

Interest on loans . TE EP £674 

Sinking fund for repayments . sè ee 8 E 833 

Net profit carried forward E 406 

Gross profit — £1,913 


CITY NOTES. 


The National Telephone Company. 


THE directors’ report for the half-year ending June 30th, 1900, to 
be presented at the meeting to be held on Thursday, July 26, 1900, 
at 12 O clock, reads :— 

“ The income accrued in respect of the baugs of the half-year 
amounts to £700,140 11s. as compared with £602,640 3s. 2d. for the 
corresponding period of 1899, being an increase of £97,500 7s. 10d. 
The working expenses for ‘the half-year, including the special 
expenditure of £25,013 3s. 8d. incurred in repairing the damage 
caused by the enowstorm in Feb last, amount to £404,520 
13s. 8d., as compared with 4327, 497 18s. kor the corresponding 

period of 1899, being an increase of £75,022 158. 8d. The net 
result for the half-year (after deducting the) Post Office Royalties 
amounting to £68,357 98. 7d.) is a profit balance of £227,262 78. 9d. 
as compared with £216,257 6s 7d. for the corresponding period of 
1899, being an increase of £11,005 1s. 2d., but the exceptional 
expenditure referred to in the preceding paragraph must be borne 
in mind. The rentals carried forward for unexpired terms of 
running contracts amount to £733,614 16s. 5d. as compared with 
£651,741 58. at the corresponding period of 1899, or an increase of 
£81, 873 118. 5d. Out of the available balance of £178,195 98. 1d. 
shown by the net revenue account (No. 3) the board; will recommend 
the payment for the half-year of a dividend at the rate of 6 per cent. per 
annum, less income-tax, on the first and second preference shares, 
5 per cent. per annum, less income-tax, on the third preference 
shares, and 6 per cent. per annum, less income-tax, on the ordinary 
shares. The board also propose to transfer £55,000 to the reserve 
fund, and to carry forward the balance of £4 325 9s. 1d. Capital 
Expenditure. The sum of £366,223 16s. 9d. has been expended on 
capital account during the half-year i in the erection of 11,696 addi- 
tional exchange and private lines, and in the construction of under- 
ground lines. In considering the profit results of the balf-year's 
working, it must be remembered how very adversely they have been 
affected by two exceptional causes :—First, the large amount of 
£25,013 3s. 8d. to repair the damage arising from the snowstorm in 
February; and second, the considerable increase in the cost of 
materials and labour consequent upon the abnormal commercial 
activity existing throughout the country. Retiring Directurs.—At 
the general meeting four directors retire, and being eligible, offer 
themselves for re-election, viz., the Right Hon. Sir Henry Fowler, 
C. G. S. I., M. P., Mr. George Franklin, Sir Wm. Cuthbert Quilter, 
Bart., M. P., and Mr. Wm. Alexander Smith. Retiring Auditors. — 
The auditors, Messrs. Welton, Jones & Co., also retire, and are 
eligible for re-election.” 


af 


British Columbia Electric Railway Company. 


THE report of the directors for the year ended March 3lst, to be 
submitted at the meeting to be held in London on 25th inst., states 
that the net earnings, which were £20,142 for 114 months 1897-98, 
and £33,238 for 1898-99, have now reached £40,512. The ratio of 
working expenses to gross earnings has fallen by 4°18 per cent., 
which, on last year’s earnings, would represent a saving of $17,237, 
or £3,554, and this amount forms part of the increased profit. The 
net profit for the year, after deducting London office expenses, 
amounts to £38,216, besides the balance brought forward, £189. 
From this the directors have provided forthe payment of debenture 
interest, £11,250; preference share interest, £6,028. Deducting 
interim dividend on ordinary shares, £4,000, there remains for dis- 
tribution, £17,127. From this the directors have decided to 
write off a further 20 per cent. of preliminary expenses, making in 
all 60 per cent. now written off, £1,218; to recommend a final 
dividend on the ordinary shares of 2 per cent., making 4 per cent. 
for the year, which will absorb £4,276; to transfer to gencral 
reserve, £500, bringing it up to £12,500; to transfer to capital 
amortisation account £5,500; to transfer to reserve account for 
depreciation £5,500, and to carry forward £132. In order to pro- 
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vide for the growth of the business, the directors recently made a 
further issue of 1,600 5: per cent. non-cumulative preference shares 
of £10 each. Notice is also given of an extraordinary gencral 
meeting to be held on 25th inst. for the purpose of sanctioning an 
alteration in the articles of association, the object of the board 
being to enable the company to obtain the benefit of the fees 
attached to any directorship which may fall vacant. 


a 


Calcutta Tramways Company. 


MR. E. C. Moraan presided at the meeting of this company at 
Cannon Street Hotel on Tuesday.. Wholesale reconstruction of the 
lines had been going on during the year, and the difficulties of 
maintaming the service had been great. There was a decrease 
of 30,000 car-miles, for they had to run single track. A definite 
contract has been entered into for the completion of the new 
installation by December 31st, 1901, at a cost of £170,000. That 
sum does not include the cost of erecting the power house and the 
alteration of the car sheds, work which was being done by their 
owu staff. They now had ample funds to meet present require- 
ments. Any great expansion in the receipts could not be looked for 
until they had mechanical power. 
The report was adopted. 


Prospectus. 


Tux Castner Electrolytic Alkali Company (of the United States of 
America) has been before the public this week with an issue of 
£200,000 in 5 per cent. first mortgage debentures at the price of £90 
per £100 debenture. The issue was made to provide funds to erect 
further plant and extend the works in America from their present 
capacity of 2,000 E. H. p. to at least 6,000 E. H.P., which it is estimated 
will cost £150,000 leaving a margin for ample working capital. 
The company acquires fot two million dollars from the Mathieson- 
Alkali Works, the buildings, plant, and machinery, recently erected 
at Niagara Falls, and the Castner patents for the U.S. and Canada, 
and will carry on the business of. manufacturers of caustic soda and 
bleaching powder under the Castner electrolytic process. The 
whole of the ordinary shares are allotted in payment of the purchase 
price. Subscriptions were being invited by the Castner-Kellner 
Alkali Company on Monday and Tuesday last. 


The Direct United States Cable Company, Limited. 


THE report of the directors for the six months ended June 30th, 
1900, to be presented at the meeting at Winchester House on 
Tuesday, July 24th, at 2 o’clock, p.m., reads:— 


Herewith the directors submit the usual statements of account for the half. 
year ended June 80th, 1 00, which, with the half-year’s accounts to December 
31st, 1899, presented at the ordinary general meeting on January 30ch last, show 
the financial result of the twenty-third year's workirg of the company. The 
half-year's revenue, after deducting out-payments, amounted to £52,201 88. 7d., 
as compared with £51,951 88. 2d. for the corresponding period of 1899, showing a 


difference of £253 08. 5d. in favour of the h&lf-year under review. The working 


and other capense: for the same period, fncluding income-tax, amounted to 
£20,506 8s. 10d., leaving a balance of £31,697 19-. 9d. as the net profit, making, 
with £6,817 8s. 9d. brought forward from the previous half-year, a total of 
£38,045 8s. 6d. For the corresponding perio& of 1899 the working cxpen-es and 
other payments amounted to £20,411 Bs. Id. Three quarterly interim dividends of 
3s. each per share, amounting to 27,819 10s., have been declared and paid during 
the financial year, aud a final dividend of 88. per share is now proposed, together 
with a bonus of 2s. per share, making, with the three interim dividends, 34 per 
cent. for the year, being a total distribution of £42,447. After transferring £10,000 
to the re:erve fund account, the balance of £8,761 88. 6d. on the revenue account 
is proposed to be carried forward. The reserve fund account, having been 
credited with interest on the investments, realised profit, proceeds cf sale, &c., 
of property at Torbay, Nova Scotia, and sum transferred Irom revenue account, 
now amounts to £418,675 58. 9d., taking the investments at cost price. Pursuant 
to the provisicns of the articles of association, two of the directors, viz, Chas. 
E Gunther, Esq.,and Admiral of the Fleet the Hon. Sir Henry Keppel, G. C. B., 
D. C. L., retire by rotation, and being eligible, offer themselves for re-election. 
Messrs. Deloitte, Griffiths & Co, and Messrs. J. and J. fawyer & Co., the 
Tet retire pursuant to the articles of association, and offer themselves for 
re-election. 5 


Eastern Telegraph Company. 


THE directors, in their report for the six months ended March 31st 
last, state that the revenue for the period amounted to £543,683, 
from which are deducted £128,072 for the ordinary expenses and 
£27,939 for expenditure relating to fepairs and renewals of 
cables, &, during the half year. After providing £6,075 for depre- 
ciation of spare cable and £7,794 for income-tax, there remains a 
balance of £373,802, to which is added £33,660 brought from the 
preceding half-year, making a total available balance of £407,462. 
From this balance there has been paid interest on mortgage deben- 
ture stock, dividends on preference stock, and an interim dividend 
of 14 per cent. on the ordinary stock, leaving a balance of £298,924, 
out of which the directors have placed £10,000 to the reserve fund 
for maintenance of ships, £5,000 to the reserve fund in connection 
with the removal of head office, £2,000 to the reserve fund for the 
insurance of goods in transit, and £150,000 to the general reserve 
fund. The directors now recommend the declaration of a final 
dividend on the ordinary stock for the year ended March 31st, 1900, 
of 14 per cent. anda bonus of 2 per cent., amounting together to 
£130,000, both payable on the 19th inst., free of income-tax, and 
making, with the three previous payments on account, a total distri- 
bution of 7 per cent. for the year. The balance of £1,924 shown at 
the foot of the revenue account is proposed to be carried forward to 
the next half-year. The revenue includes £26,039 dividends for the 
half-year upon the company’s shares in other telegraph companies. 
An agreement has been concluded between the Eastern Extension 
Telegraph Company and the Governments of South Australia, 


Western Australia, and Tasmania for establishing, in conjunction 


-with this company, direct cables between South Africa and 


Australia, vi4 the islands of Mauritius, Rodrigues, and Cocos, to 
Perth, with an extension to Adelaide. The section between Durban 
aud Mauritius will be laid by this company. It has also been 
arranged to lay a cable between Ascension and Sierra Leone, under 
a subsidy from Her Majesty's Government. The order for the 
whole of these cables has been given, and they are in the process of 
manufacture. In connection with these important extensions, the 
tariff between the colonies and South and Western Australia and 
Tasmania and Europe was reduced from 48. 9d. to 48. per word on 
May Ist last, with proportionate reductions for Government aud 
press telegrams. The agreement with the above Australasian 
colonies also provides for future reductions, under certain conditions, 
to a minimum of 2s. 6d. per word. There will also be substantial 
reductions in the tariff between the contracting colonies and South 
Africa when the new cables between Durban and Perth are com- 
pleted. The mecting of the company was held yesterday at Win- 
chester House. 


Electric Construction Company, Limited. 


THE seventh ordinary general meeting of the shareholders of this 
company was held on Thursday, July 12th, at Winchester House, 
Old Broad Street, E.C. 

Mr. J. W. BarcLay, who presided in the absence of Sir Daniel 
Cooper, said: I am happy to believe that the accounts and report 
which the directors have submitted to you require few remarks of 
mine to recommend them for your adoption. The results, on the 
whole, are very similar to those of last year. The general outcome 
is that we have to deal with a profit of £21,729 1s. 9d., and this we 
propose to do by paying the fixed preferential dividend and dis- 
tributing 6 per cent. to the ordinary shareholders, carrying the 
balance of £4,777 1s. 9d. to the credit of next year’s profit and loss 
account. The cost of maintaining the works, renewing and uphold- 
ing the plant, adequate provision for bad debtsand other liabilities, and 
£5,000 to the credit of the general depreciation account, come all out 
of profits as usual. You will observe that for the past seven years we 
have applied £33,000 of our profits in reducing the capital account, 
while the works, I am sure, have now more capacity for earning 
dividends than ever before. The accounts require few explanations 
—they speak for themselves. The figures in the profit and loss 
account are very much the same as last year, The expenditure has 
always a tendency to grow, and it is our business to limit the 
increase to what is necessary for maintaining due efficiency. The 
balance-sheet shows the expenditure so far on the extensions. Of 
the additions to plant and furniture during the year, £5,798 has 
been for additional tools in the old works, and the balance of 
£9,785 is made up by payments to account of plant for the exten- 
sions. If explanations respecting any other accounts are required I 
shall be happy to give them. At last general meeting you were 
informed that we had contracted for additions to our workshops, 
including, of course, plant to equip them, which costs a good deal 
more than the buildings. The structure of the additional shops has 
been finished, and is now being filled with tools and appliances of 
the latest improved description for facilitating the outturn of work 
and for reducing the amount of hand labour in the process of con- 
struction. When the shops are finished I do not hesitate to say 
that they will be in every respect the best in the kingdom for 
manufacturing large electrical machiues. During the last seven 
years the size of the machines we are required to produce 
has very largely inucreased—as many as four times over 
—but while it is unsafe to predict the developments 
which may take place in electrical machinery, practical 
considerations lead to the conclusion that the limit of size has nearly 
been ascertained, and we are of opinion that our works will be able 
to cope with the largest machines that will be required of any elec- 
trical installation in the kingdom. As mentioned in the report, we 
have, during the past year, successfully completed the equipment of 
the City and South London Railway extensions with plant and 
appliances of exclusively British manufacture. This seems to be a 
sufficient answer to those who assert that British manufacturers 
cannot produce the best machinery for clectric traction. The system 
adopted on the City and South London Railway to meet the con- 
dition of distributing power over a considerable length of line from 
one generating station has not been borrowed from the United 
States, and it was indeed, I believe, prophesied by some of our 
trans-Atlantic competitors that the system would prove a failure, but 
those prophets seem to have forgotten that the Electric Construc- 
tion Corporation equipped the Liverpool Overhead Electric Railway 
before there were any overhead electric railways in America. These 
facts should encourage British corporations to have more confidence 
in their own countrymen and not accept implicitly the assertions of 
interested rivals. You have no doubt also observed in our report 
with much satisfaction that the relations between the board and 
employes of all classes are thoroughly harmonious. While anxious 
to do our best for our shareholders, we do not forget the interests 
of those on whose cordial co-operation so much of our success 
depends. Confidence between employers and employed is a plant 
of slow growth, but we believe that seven years’ experience has 
taught our employés that their directors have their interests also at 
heart, and, in consequence, a feeling of esprit de corps has grown up, 
and each man feels an individual interest in, and is proud of, his 
connection with the company. As to the future, we are full of 
orders, so much indeed that we are pressing forward the completion 
of our new shops to enable us to execute them without undue delay. 
The prices at which we are booking orders give promise of fair 
profit, although we may, of course, complain that competition does 
not allow us the profits we would like, and that we think we ought 
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to have, but our new extensions will, after a time, give us an 
increased output larger than the proportion of increased standing 
charges they involve, and the saving thus effected will probably be 
divided between ourselves and customers. Gentlemen, I hope you 
will recognise that your directors are endeavouring to keep abreast 
of the times, and I have confidence that the skill and capacity of our 
establishment will give us results at least as good as our neighbours. 
On the whole, then, gentlemen, I believe that our position 
in the manufacturing world is becoming more and more firmly 
established, and that we may regard the future with 
confidence. I may mention that the company has sent 20 or 
30 of our leading men over to Paris in order that they may see 
what is being done in the electrical world. It will give them the 
opportunity of seeing what is being turned out on the Continent. 
But perhaps our position induces us to believe that there is no 
better electrical machinery in the world than in the Midlands. 

Sir H. C. MANck, C. I. E., seconded the motion, which was carried, 
as bok resolutions for the re-election of the retiring directors and 
auditors. i 


Electrical Power Storage Company, Limited. 


THE eleventh ordinary general meeting of the shareholders of this 
company was held on Thursday, July 12th, at the offices, 4, Great 
Winchester Street, Mr. J. Irving Courtenay (chairman) presiding. 
The CHAIRMAN, in moving the adoption of the report, said that 
after paying debenture interest and adding about £1,250 to reserve 
and contingent funds—now amounting to the substantial sum of 
£13,000—a balance of £4,620 16s. 1d. remained available for dis- 
tribution. Out of that the directors recommended a similar divi- 
dend to that paid for the last seven years, namely, 5 per cent., 
which would absorb £4,362 88. 5d., leaving £258 7s. 8d. to be carried 
forward. The new buildings were now being utilised to their full 
extent, and indeed so much had the business increased that even 
these additions were found hardly sufficient. The development of 


the business had necessitated the introduction of further working 


capital, and a call of £1 per share had been made during the year 
on 3,132 ordinary shares,on which only £3 per share had been 
previously paid. The works were in good condition, and the 
increase in their capacity had resulted in considerable economies in 
production. The average price which the company paid for their 
staple article, lead, during the financial year under review was 22 
per cent. in excess of that paid in the previous year. He might add 
that the persistent rise in the prices of raw materials had necessi- 
tated their adding a further 5 per cent. to their list prices for manu- 
factured goods, which increase came into force on July 1st. The 
rise in prices of raw materials was a condition which had to 
be faced by nearly every commercial manufacturing comphny 
and firm. There had been no falling off in the severe competition 
which existed in the storage battery industry. The directors 
thought, therefore, that the comoany had reason to be satisfied with 
the result of the year's trading, especially when it was remembered 
that besides increasing their reserves, they had thoroughly main- 
tained the buildings, plant, and tools of the company at a cost of 
£1,646 6s. 5d., and had written off £748 3s. 9d. for depreciation, 
both having been provided out of revenue. As intimated at the 
last meeting, the directors had sent an exhibit to the Paris 
Exhibition. Though the exhibit was not a large one, they had 
endeavoured to make it as effective as possible; they hoped to direct 


special attention to the company’s traction types of cells, and as a 


consequence, to increase their market for these goods. The cost of 
the exhibit had been debited to the revenue of the year. The 
special type of battery they had introduced for power and tramway 
stations had proved a great success. The battery installed two 
years ago in Liverpool for the first experimental tramway line of 
the Corporation had proved so satisfactory, that during the year 
they had obtained contracts for a further six batteries for use in 
various parts of the city in connection with the different tramway 
routes. ‘These contracts were obtained at a figure in excess of that 
quoted by their competitors, owing to the satisfactory working of 
the first battery installed. A battery of a similar type had been 
installed for the Bradford Corporation during the year, and they 
had also obtained an order from them for a duplicate battery, in 
addition to which, amongst many others, they had installed bat- 
teries for the Corporations of Birkenhead, Bury St. Edmunds, 


Doncaster, Gloucester, Wigan, the Metropolitan Electric Supply 


Company, aud Royal Mint. The company’s works were never 
busier, and among the more important contracts in hand were two 
large batteries for the Liverpool Overhead Railway ; also batteries for 
the Corporations or Urban District Councils of Barnes, Birkenhead, 
Doncaster, Horsham, Ilford, Motherwell, Rotherham, and Walsall. 
Since the last meetiug, the London Electrical Cab Company had 
ceased operations, and had been put into the hands of a receiver for 
the debenture holders. This was unfortunate in the interests of 
electric traction, but he could state emphatically that the non-success 
of the cab company was in no way due to any failure of the Faure- 
King batteries to do their stipulated work, and resulted from causes 
entirely unconnected with the accumulators. He was glad to say, 
however, that he had been informed that arrangements were in 
progress by which electrical broughams, fitted with the latest 
improvements and E.P.S. batteries, would shortly be available in 
London. He could not conclude without referring to the death of 
their esteemed colleague, Mr. Frank King, and paying a tribute to 
the work carried out by him during the many years he was manager 
of the company. To his organising ability, and his skill as an elec- 
trical engineer, especially in connection with accumulators, he 
considered the company in large measure owed its present prosperous 
condition. He had left an impress of his energy and industry on 
the accumulator business generally, which he felt certain would 


preserve his memory for many years to come. In some respects the 
year just closed had been an anxious one for the directors and the 
staff, but he trusted, with the return of peace, prices would settle 
somewhat. Electric lighting and traction were being taken up all 
over the country on an ever-increasing scale, and as accumulators 
were recognised as a necessity for economical working, he thought 
the future of the company looked bright. 

Sir JamMeEs PENDER, Bart., M. P., seconded the motion for the 
adoption of the report and balance-sheet and declaration of 
the dividend, which was carried unanimously. 


Telegraph Construction and Maintenance Company, 
Limited. 


Tus half-yearly geheral meeting was held at 38, Old Broad Street 
E.C., on Tuesday, Sir Robert Herbert presiding. 

The CHAIRxAN said there was no formal business to be trans- 
acted ; they had only the somewhat monotonous—but not on that 
account unacceptable—statement to make of the continued 
prosperity and industry of thecompany. Their factories had been 
closely employed since they met last, in doing good work, and so had 
their ships. Their new cable ship the Anglia, which they had 
mentioned on several occassions as being a very satisfactory acquisi- 
tion, had lately completed one voyage, and was about to enter upon 
another laden with a greater amount of cable than had ever before 
been carried by any telegraph cable ship. On its last voyage it had 
given utmost satisfaction in all ways, and was a great strength to 
the company. They had work in hand which would occupy them 
sufficiently well during the remainder of ‘the year, and they did 
not anticipate that there would be any less favourable account to 
render at the next annual meeting than on the last and several pre- 
ceding occasions. . 3 

Mr. Crort (a shareholder) asked a question regarding the Pacific 
cable scheme, for which tenders were now being advertised. Was 
the company in a favourable position with regard to tendering for 
that cable, or could the chairman tell them anything about the 
matter ? 

In reply, the CHRAmMAN said that they had only just received the 
detailed specifications, and the board had not had time to give them 
that close consideration which they must certainly receive. The 
proposals of the Government were that the work should be divided 
into three sections, the long one from Vancouver to Fanning Island, 
or either of the smaller sections. A company might tender for the 
Vancouver and Fanning Island section, and if it had the means in 
its establishment, might be able to undertake others also. Whether 
this company would be able ever to do that very exceptional work 
at prices which would satisfy the Australian Colonies and Canada 
that they ought to incur the expenditure they could not say, but 
they were quite sure that no other institution had a better prospect 
of being able to do the work, both economically and soundly, than 
the T. C. & M. Company. They would give the matter their very 
closest attention, and it was not impossible that they might sce their 
way to take some part in the affair. 

The usual vote of thanks closed the meeting. 


Stock Exchange Notices.— The Committee have 
appointed a special settling day as under:—Thureday, July 
26th, Bournemouth and Poole Electricity Supply Company, 
Limited — £70,000 44 per cent. debenture stock, and have 
ordered same to be quoted in the Official List; Robey and 
Co., Limited—20,464 ordinary shares of £10 each, fully paid, 
7,146 preference shares of £10 each, fully paid, and £125,000 
44 per cent. first mortgage debentures of £100 each are also to be 
quoted. Applications have been made to the Stock Exchange Com- 
mittee to appoint a special settling day in and to grant a quotation 
to :—Babcock & Wilcox, Limited—Ordinary shares of £1 each, and 
preference shares of £1 each; Metropolitan Electric Supply Company, 
Limited—Further issue of £125,000 34 per cent. mortgage debenture 
stock; and to allow the following to be quoted in the Official 
List :—British Aluminium Company, Limited—20,000 7 per cent. 
cumulative preference, shares of £10 each, fully paid, Nos. 1 to 
20,000. (Renewed application.) 


National Telephone Company.—The directors have 
resolved, subject to final audit, to recommend the following divi- 
dends for the half-year ending June 30th last, after charging 
£25,013 to revenue, being the special expenditure incurred in 
repairing damage caused by the snowstorm in February last, at the 
rute of 6 per cent. per annum, less income-tax, on the first and 
second preference shares. At the rate of 5 per cent. per annum, 
less income-tax, on the third preference shares. At the rate of 6 
per cent. per annum, less income-tax, on the ordinary shares, carry- 
ing £55,000 to reserve, and about £4,000 forward. The transfer 
books of the company will be closed from the 16th to 26th inst. 
Dividend warrants will be posted on 26th. 


City and South London Railway Company.— 
The accounts for the half-year ended June 30th show a balance, after 
providing for the debenture interest; the full dividend on the 5 per 
cent. preference stock, 1891, and on the 5 per cent. prefereuce 
stock, 1896 (less two months’ dividend paid out of capital on the 
latter), sufficient to allow the payment of a dividend on the consoli- 
dated ordinary stock (amounting to £855,000) at the rate of 1} per 
cent. per annum, carrying forward a balance of £788. The dividend 
for the correspouding period last year on £630,000 ordinary stuck 
was at the rate of 2} per cent. per annum, the balance carried for- 
ward being £1,107. 
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The Edisén & Swan United Electric Light Com- 
pany, Limited.—The directors have, subject to audit, determined 
to recommend the payment of a dividend in respect of the six 
months ending June 30th, 1900, at the rate of 6 per cent. per 
annum, on the A“ share capital. The above distribution, together 
with the interim dividend at the rate of 6 per cent. per annum 
already paid in February in respect of the first half-year, will be 
equal to a dividend of 6 per cent. for the year. The dividend 
warrants will be posted on July 31st, 1900. The transfer books will 
be clused from the 18th to the 31st inst. 


Anglo-American Telegraph Company, Limited.— 
The directors have resolved, after placing the sum of £6,000 to the 
credit of the renewal fund, to declare an interim dividend for the 
quarter ending June 30th, 1900, of 15s. per cent. on the ordinary 
stock and £1 108. per cent. on the preferred stock, less income-tax, 
payable on August Ist to the stockholders registered on the books of 
the company on June 30th, 1900. After paying the foregoing divi- 
dends there will be a balance of about £8,700 to be carried forward 
to the next account. 


The City of London Electric Lighting Company, 
Limited.—The directors have decided to declare an interim divi- 
dend on the preference shares at the rate of 6 per cent. per annum 
for the half-year ended June 30th, 1900, the said dividend to be 
payable on the 3rd prox. to the shareholders registered in the 
books of the company on the 19th inst. 


Westminster Electric Supply Corporation.—The 
new issue, partly-paid share certificates if required, can be obtained 
in exchange for allotment letters and bankers’ receipt. Fully-paid 
share certificates will be prepared and will be available for 
exchange after October Ist next on payment of the final 
instalment. 


The British Continental Electricity Company, 
Limited.—The meeting of this company was held at 82, Victoria 
Street, S.W., last Friday. The report, which was published in last 
week’s ELECTRICAL REvIEw, was adopted. Mr. W. A. Brodie, who 
presided, said that the rise in the price of coal had been a most 
unfortunate contingency. It had reduced the profit by £300. A 
dividend of 21 per cent. per annum was declared on the 54 per cent. 
cumulative preference shares for the half year ended April 30th, 
1899. The full dividend has been paid on the preference shares for 


the past year, and 2 per cent. on the ordinary shares for the past 
half year. 


Notting Hill Electric Lighting Company.—A small 
meeting of this company was held on Monday afternoon, but the 
proceedings were not open to press representatives, and the nature 
of the business did not transpire. 


St. James's and Pall Mall Electric Light Com- 
pany, Limited.—The directors have declared a dividend for the 

lf-vear ended June 30th at the rate of 10 per cent. per annum on 
the ordinary shares. 


British Insulated Wire Company, Limited.—Divi- 
dend warrants for the half-year ended June 30th on the preference 


shares at the rate of 6 per cent. per annum, less income tax, have 
been posted. 


United River Plate Telephone Co.— Allotment letters 
have been posted in respect to the whole issue offered of £23,361 
5 per cent. cumulative preference shares. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending July 14th, 1900, were £918 19s. 10d.; receipts for corresponding period, 
1809, £918 18s. 2d.; aggregate for half-year to date, 21. 760 8s. 6d. 


The Bristol Tramways and Carriage Compan; Limited.—The receipts for the 
week ending car? | 18th, 1900, were £3,603 15s. IId.; corresponding period, 
1899, £3,579 68. 4d.; increase, £24 108. 7d. 


The City and South London Railway Company.—The receipts for the week 
ending July 15th, 1900, £1,486; July 16th, 1999, E61; increase, £575. Total 
receipts for half-year, 1000, to date, £2,868; corresponding period, 1899, 
£1,808; increase, £965. Miles open, 1900, 44; 1899, 83 


The Cork Electric Tramways and Lighting Company, Limited.—The receipts 
for the week ending Thursday, July 12th, 1900, were £526 0s. 9d.; correspond- 
ing week last yedr, £462 4s. 2d.; increase, £68 16s. 7d. Total to July 12th, 
1900, £10,599 lls. 9d.; corresponding period last year, £9,893 68. 2d.; 
increase, £1,206 68. 7d. 


The Dover Corporation Tramways.—The receipts for the week ending 
July 14th, 1900, were £272 128. 44d.; July 15th, 1699, £258 158. 8d.; increase, 
£18 168. 84d. Total receipts to date, 1900, £5,009 178.9d.; corresponding period 
1899, £4,710 48. 4d.; increase, £229 188. Bd. Miles of track open, 1900, 8; 
‘cs a Car miles run, 1900, 5,158; 1899, 4,722. Number of cars, 1900, 11; 
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The Dublin United Tramways Company -The receipts for the week ending 
Friday, July 18th, 1900, were as follows:—D. U. T. Co., horse cars, 
£85 14s. 6d.; ditto, electric cars, £3,849 16s. 1d.; D. S. D. Co., electric cars, 
£1,144 158. 4d.; total, £5,030 5s. 10d; corresponding week last year—D. U. T. 
Co., horse cars, £2,044 138. Ed.; ditto, electric cars, £1,216 78. 4d.; D. S. D. 
Co., electric cars, £1,022 168. 6d.; total, 44, 288 178. (d.; increase, £746 8s. 4d.; 
aggregate to date, £9,027 1s. Sd.; aggregate to date last year, 48.074 4s. 2d.; 
increase to date, £952 178. 6d. The mileage worked is 42 miles electrically, 
2 miles by horses, as against 18 miles electrically, 26 miles by horses, for 
the eorresponding period last year. 


The Liverpool Overhead Railway Company. — The receipts for the week ending 
July 15th, 1900, were £1,755; corresponding week last year, £1,698; increase, 
£162. Total traffles from July Ist, 1900, £3,442; ditto corresponding period 
1899, £8,132 ; increase, £810. Miles open 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

THF. political outlook and the heat combined have practically sup- 
pressed Stock Exchange business. Only in one or two of the more 
speculative departments has there been anything doing this week: 
the railway markets fell to pieces at the wretched dividend results 
announced so far, but the number of actual bargains booked has 
been extremely small. The Chinese horror still hangs as a cloud of 
depression over the Stock Exchange, and fears of another national 
loan for war exigencies are damping all investment sections. 


City and South London stock weakened upon the declaration of 
the dividend, which is at the rate of 1} per cent per annum—l1 per 
cent. less than it was this time last year. There were no sellers in 
the market, the dealers simply marking the price down in anticipa- 
tion of those who might come m when the news became spread. 
Waterloo & City has also fallen a trifle, the numberless cheaper 
investments which are now on offer tempting proprietors to change 
their holdings for something which returns more interest. Central 
London shares are all better, whole and half shares alike, the Berlin 
selling having ceased. The final Board of Trade inspection took 
place to-day (Wednesday), and it is hoped that the line may now 
open any day for public traffic. 


British Electric Traction shares exhibit no alteration, but Imperial 
Tramways are harder at 23. This is the company which virtually 
owns the London United Tramways, whose comprehensive Bill for 
running powers to Hampton Court has at last gone through Parlia- 
ment. The company's lines from Kew to Hammersmith, on which 
the electrical experiments are so soon to be tried, are fast assuming 
their new aspect, and rumour puts their completion some time in 
September. 


As regards the latest issues, British Electric new fractions are 7s. 
to 9s., the Preference being 3s. cheaper. Calcutta Electric Lighting 
new are } to premium, the old standing at 63. 


In the supply market the state of business is perhaps best 
described in the words of the Scotchman who, when asked if he 
did not miss his wife after her death, replied that it was “ verra 
dull, but verra peaceful.“ City of London Electric fell as a result 
of the meeting, which showed that the shareholders were by no 
means unanimous in wishing to grant the extra borrowing powers 
asked by the directors. The motion was agreed to, as we reported 
last week, but the board met with some sharp criticism, not wholly 
unjustified, in connection with the short time allowed for share- 
holders to make up their minds on the point. 


The Charing Cross and Strand Company is issuing 30,000 new 
Preference shares of £5 each at a premium of 2s. 6d. per share. The 
new shares will not rank with the existing Preferences until next 
year, and as the latter stand at 53, the Charing Cross Company is 
certainly plucky to ask a premium for the new issue. It is offered 
to both Ordinary and Preference shareholders in the proportion of 
three new shares for every seven held at present. We hear circum- 
stantial rumours of a fresh emission, too, from the County of London 
Company, which will probably take the shape of more 43 per cent. 
debenture stock. And we should not be absolutely astonished if it 
were to be offered at 108, which is about 2 per cent. below that 
which the present issue now commands. 

By a slip of the pen last week, we gave the lowest prices of 
Chelsea’s and St. James’s during 1900 as 61 and 149 respectively. 
The figures should, of course, have read 64 and 14. 

The amalgamation rumour of the Welsbach and the Sunlight 
Incandescent Companies was marked by a sharp rise in the stocks 
and shares of both. Undoubtedly the scheme will immensely 
benefit each enterprise, and it may be that with the Welsbach's 
electric mantle coming on the market in a few weeks’ time, 
the unfortunate shareholders may see some of their money back 


again. 


Anglo-American Telegraph Stocks experienced a sharp set-back 
upon the appearance of the directors’ statement, showing nearly 
£16,000 less to be carried forward as compared with last year's 
figures, although the dividends on the Ordinary and Preferred are 
maintained. Seeing that a prominent official of the company told 
us only a few weeks ago that the Anglo-American’s traffics were, up 
to that time, rather ahead of the 1899 results, we.can only 
surmise that the company has been very unlucky in finding 
renters of its steamer, from which a large profit was made last year. 
This, however, will be ascertainable by the report. The Eastern 
market is steady, Chinas having recovered the dividend of 
2s. 6d. per share deducted on July 12th. Eastern Ordinary shows 
no disposition to move. There is nothing worthy of note in the 
telephone department. 

The electric tramway company for Havana, whose coming we 


heralded weeks ago, will probably be offered to the public in a few 


days’ time. 


aF 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


855 B done 

woe Closing C g uring 

Dividends for : ; 

NAME. uotation otation week ended 
the last three years. aly lich. July 18ch. July 18th. 


African Direct Telegra h, 4 % Debs. 


99 —103 99 —103 
Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 


85 — 90 85 — 90 


Anglo-American Telegraph ... ... {Stock} 3 £3 98s. 73/6 | 60 — 63 59 — 62 pis PR 
Do. do. 6% Prefn. Stock 6 6 % 6 % |1184—1144 1133—1143 1143 1133 
Do. do. Deferred a es 80 a £1 78. 123— 13 11ł}— 12} 1238; 11'g 
Chili Telephone, Nos. 1 to 44,000 ... 8 ae Te 5 4 3 is 24— 32 24— 33 85 eas 
Commercial Cable yi $100 | 8 8 % 165 —175 165 —175 as ade 
Do. do. Sterling 500 ) year 4 4 mT Deb. Stock Red. rv . . {101 —103 101 —103 102} | 101} 
Cuba Telegraph a 10 | 7 8 7%} 63— 7} 64— 74 ees ae 
Do. 10% Pref. ses sus se aes sai 10 10 10 2. | 15§— mi 153— 164 16 aes 
Direct Spanish i es deh. Sate 888 — 514 4 a 4 — 4 — 5 se bos 
Do. do. a Pref. ... ee a 5110 %] ... 89 9 — i0 9 — 10 vs 
Do. do. a .S.. 500 „ 100 —104% 100 —104 WWW W r. 
Direct United States Cable ... 20347 33% 3 % 113— 12 | 114— 12 112 113 
Direct West India Cable, 43 Reg. Deb. zi 1100 5 . . 99 —102 99 —102 see es 
Eastern Telegraph, Ord. Stoc $ e Stock 7 % |7 7 % 148 —153 148 —153 151 |148 
Do. 40 Pref. Stock z ve 2 ae a .. | 97 —100 96 — 99 xd| 98 | 96 
Do. Mort. Deb. Stock Red. = . . Stock 4 . . . 111 —116 111 —116 Ss 
Eastern Extension, . and China Telegraph ...| 107 7% |7 % |1423— 153 | 149— 154xd 153 144 
{ Do. 5 J (Aus. Gov. Sub.) Deb., 1900, red. et 100 5 % 2 = 
drgs., reg. 1—1 049, 3,976—4,326 eos eee ose eee eee wee bee eee 
do. Bearer, 1,050—3 975 4,3276, 400 100 | 5 oor eee er ey Tr „ ee rae eee 
De. 4 % Deb. Stock Stock] 4 i . 112 —117 112 —117 ade ees 
Eastern and South African Telegra h, 4 Mort. Deb. 2 
legt ph 3000 5 De) 100 | ... . 100 —103 100 —103 |... | on 
Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 25 ia . . 100 —103% 100 —103% | ... eee 
Globe Telegraph and Trust 10 | 43 53 53% | 114— 111 | 114—112 11,4] 11ł 
Do. do. 6% Pref. Sis w . . | 1046 6 . | 15 — 154 | 15 — 153 15g | 153 
Great Northern Telegraph, of ae a 10 10 124 32 —34 32 — 34 oh Sek 
Halifax and Bermuda Cable, 44 Ist Mort. Debs., N ae 
within Nos. 1 to 1,200, Red. : 100} ... | ... | ... | 98 —101 | 98 —101 8 
Indo-European Telegraph _... . | 25 10 10 % 10 % | 52 — 56 52 — 56 oe 
London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 as .. {105 —108 [105 —108 eae 
Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 Lie ass T j— 3 1— 2 i 
Do. do. do. 5 % Pref., Nos. 1 to 86,492 1| 4 4 24 2— 1 1— 1 
National Telephone, 5 to 490,000 ai 5 6 6 5 4f— 53 44— 53 558 
Do. Cum. Ist Prermn . 106 6 6 % 13 — 15 13 — 15 147 133 
Do. 6 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 
Do. Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 6 5 — 54 5 — 51 
Do. 31 % Deb. Stock Red. Stock} 34 34 34 97 —100 97 —100 98 
Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 5 * 5 — 1 2— 1 
Pacific aud European Tel., 4 % Guar. Debs., 1 to 1 000. | 100 4 2 . . {100 —103 100 —103 
Reuter’s .. . iii 8 5 5 5 72— 8 71— 8 79 71 
Submarine Cables Trust iki 55 Bes .. | Cert.) ... = .. {126 —130 125 —130 eee 
United River Plate Telephone fas 5 5 6 7 5— 54 47— 53 85 aes 
Do. do. 5 V Cum. pref. 5 Nos. 1—16,639 5 05 See 5 — 54 5 — 53 aa ans 
Do. do. 5 % Debs .. [Stock] ... | ... |... [104 —107 104 —107 
West African Telegraph, 5 % Debs... 106 | ... ee .. | 97 —100 | 97 —100 sae ii 
West Coast of America, Nos. 1—30,000 and 53, 001—53, 008 2234/8 ivi 8 2— 1 1— 1 esis va 
Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. | 10 Ses z. | 99 —102 99 —102 his s. 
Western and Brazilian Telegraph 4% Deb. Stock Red.. Stock oe . {102 —105 Saat Saat ale . 
Western Telegraph, a Nos. 1—207,930 . .. 10 77% 7 %. 142— 151 | 143—15} xd) 15 vis 
Do. do. Debs. 2nd series, 1906 100 ses .. . 103 —106 103 —106 ae ase 
West India and Paden elegraph .. .. 10; #%12%) 8% f— 3 9— 8 ‘ae eet 
Do. do. do. 6 % Cum. 1st Pref. 10 | 6 Pe a e e ae Bhe 2 Oe a N ai 
Do. do. do. 6 % Cum. 2nd Pref.... 10 6 ee Woe ee ee 6— 7 „ 
Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 | 5 102 —105 102 —105 bids oe 


ELECTRICITY SUPPLY COMPANIES. 
| 


* * 1 — 8 2 8 | | on 


19601 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, 761 5 4 4 

12,000 Do. do. 7 % Cum. Pref... 5 7 94 84— 93 su se 
50,000 | Charing Cross and Strand Electricity Supply 517%18% | 9% 94— 104 | 94— 104 103 10 
20,000 Do. do. do. do. 43% Cum. Pref.| 5 54— 6 52— 6 e e 
34,000 |*Chelsea Electricity Supply, Ord. 5 6 6 X 6 6 7 | 6&— 7h 63 
150,000 Do. do. do. A Deb. Stock Red. Stock| 44 107 —110 107 —110 on 8 
60,000 City of London Electric Lighting, Ord. 40,001—100,000... | 10 10 6 % 4 % 8&— 94 | 8— 9 81 84 
40,000 Do. 6 % Cum, Pref., 1 to 40,000 . 10 6 & | 6 FC 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid swe fs 0 See 122 —127 122 —127 E 

40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. i—40,000 | 10| ni | nl 4 % 81— 94 | 83— % 94 
20,000 Do. do. do. 6 % Pref., 40, 001—60,000 10 6 6 .. 111— 124 | 114— 123 vas 708 
200,000 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd oe oer we | see 108 —111 107 —110 1071 
26,100 Edmundson's Elec. Corp., Ord. Shares T 5 5 ——⁰—f W — 42— 5 44— 5 xd T 
75,000 Do. do. 43 J ist Mort. Deb. Stock. |100] ... | ... 101 —104 | 99 —102 xd 984 
110,000 | London Electric Supply Corporation, Limited, oe sia Jf aa oe Aa 1 — 13 1 —. 14 

49.80 Do. do. do. do. 6%Pref.| 55 6 — 4 — 44 4 — 43 
250, 000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... ris 98 —100 98 —100 pa s 
85,000 Metropolitan Electric Supply, 101 to 62,500 8 10 6 V |5% 5 J 14; 151 | 144— 153 15 | 143 
220,000 / Do. 44% First Mortgage Debenture Stock | ... 43 |: 11 —114 111 —114 Da 05 
220,000 Do. 34% Mort. Dek. Stock Red. ... Stock wel ... | 96 — 98 96 — 98 

6,452 ! Notting Hill Electric Lighting . ... | 1016% 6 * 7 153— 163 153 — 164 

40,000 St. James's and Pall Mall Electric Light, Ord. 5 1437 144% [144 35 134— 141 133— 142 144 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 % 7 77 7 82— 9% | 8h— 94 

12,000 | Smithfield Market Elect. Supply, Or Bd ae, E 2 — 23 | 2— 2} 

50,000 Do. do. 4 % Deb. eee | LOO] ean] 85 — 95 | 85 — 95 

65,000 | South London Electricity Supply, Ord... s 5 a si 31— 4ł 31— 4 ae ee 
79,900 Westminster Electric Supply, Ord., 101 to 80,000.. . 5 12 Y 12 % 13 % : 12 — 13 12 — 13 13 | 127; 

| E 
hares. otations on Live 1 Stock Exchange. 
t Unless e tected al N dis fully paid. I Dividends paid in deterred share warrant, profits being used as capital. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.— (Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Tague 1 | Snare. the last three years. aly Iich. niy Ich. | July 18th, 1900. 
3 1 1898. Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... ae Ves 1 10 / 20% 23— 3} 22— 3} se 
90,000 Do. 44 % Ist Mort. Deb. Stock Red. ... Stock bas 96 —101 96 —101 si Re 
30,000 | British Electric Traction TA 10 6% 14 — 15 14 — 15 14 145 
50,000 Do. do. 57 Cum. Pref. 10 as 12 — 13 12 — 13 12 126 
200,000 Do. do. 5 % Perpetual Debenture Stock ... Stock 123 —126 123 —126 as 85 
85, 0007 British Electric Works Co., Ord. £1 shares, 50, 001 135,000 32— 1 2— 3 a 
50,000 t Do do. 6 % Cum.Pref., 1—50,000 a bake — Hig- H 
500 it Do. do. 44 % 1st Mort. Deb. f ... | 100 99 —101 97 — 99 Aa 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ses 5 15 E 15 * 20 0 % 11 — 12 11 — 12 112 
27, 500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 5 6 — 64 51— 6}xd ; 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 .. a 3 1g8— 12 198— 18 
90,000 Do. do. Non- cum. 6 % Pref., 1 to 90,000 oe 2; 6 1 TE 2 — 2} 2 — 2} 
125, 000“ Do. do. 44 % Perp. Deb. Stock me Stock 109 —114 109 —114 
50,000 Do. do. 44% 2n Deb. Stock Red ... [Stock 103 —105 101 —103 
20,000 | Callender’s Cable e shares, Nos. 120,000 coe 5 124% 15 5 % 15 5 % 13 — 14 13 — 14 
20,000 Do. do. 5 % Cum. Pref... ir 5 51— 514— 52 
90,000 Do. do. 43 % 1st Mort. Deb. Stock Red ... 8 ock a .. 110 —114 110 —114 me os 
213,533 | Central London Railway, Ord. Shares — | 10 ifs sa 93— 10 9— 9 94 98 
61,033 Do. do. Pref. half-shares .. si ‘ie 5J os aia 44— 5 44— 4ł 44 43 
71,447 Do. do. Def. do. ie ne oe . ie sas 4 5 44— 42 oe spi 
855,000 | City and South London Railway ... . . Stock 12%] 24%] 13%] 64 — 66 60 — 64 65 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 . 10 ... i ae 6— 7 6— 7 0 
32,098 | Crompton & Co., Nos. x to 32,098 1255 8 5 3 6 % 34— 4 32— 4} 4 
Do. 5 & 1st Mort. 1 to 900 0 : 
100,000 £100, and 901 to 11 000 of £50 red — coe 98 —101 99 —102 ate 
99,261 | Edison & Swan Utd. El. Let., TAT shares, £3 pd. 1 to 99,261 5 6% 6 pin 2 — 23 2 — 23 2 2 
17,139 Do. do. do. „A“ Shares, 01 —017, 139 5 6 VI 6 & soe 34— 44 34— 43 is 
344,023 Do. do. do. 4% Deb. Stock Red 100 Sa *. | 91 — 93 91 — 93 
112,100 | Electric Construction, 1 to 112,100 ... si 2 6% 6% 6% 2— 2} 2 — 24 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000. 2i Ip TD w 3 — 34 3 — 3} 
140,300 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock ae . . 104 —107 103 —106 
9,600? Greenwood & Batley, 7 Y Cum. Pref., 1 to 9, 600 10 7 7 7 10 — 11 10 — 11 Xd 85 
30,000 | Henley’s (W. e Works, Ord. 5 5 12 & 14 & 15 7 13 — 14 13 — 14 134 | 134 
90,000 Do. do. 44 % Pref. ... 5 7 TOV sa 5ł— 52 54— 5ł S 8 
50,000 Do. 5 do. 4} Mort. Deb. Stock... Stock 43 wa . 110 —114 110 —114 k 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 10 10 10 P. | 21 — 22 21 — 22 
300,000 Do. do. do. 4 % 1st Mort. Deb.. 100 i . . 100 —103 100 —103 wth 
37,500 Liverpool Overhead Railway, Ord. . os 10 | 33%} 3} 325 9 — 93 — 9 ee 
10,000 + Po. do. Pref., £10 paid 10 5 7 5 5 J 131— 134 131— 13333323; 
37,350 Telegraph r and Maintenance 12 15 15 15 35 — 39 35 — 39 38 37 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 101 — 104 101 —104 E cae 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 85 W 8 KA 12 9 i 114 | 104— 113 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000 . 6 54— 6 
540,000 7 Waterloo and City Railway, Ord. Stock is 100 3 E 3 * 97 —100 94 — 97 | 
| 
t Quotations on Liverpool Stook Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF a NOT OFFICIALLY QUOTED. 
N d 
e a Oa . ihe, r 43 Oa 
ree Ashtor sad Hyde 1210 174-18}. on, ey “104. 70490, 11. 1699, on Ordinary Shares 11 % 
aes Pret (41 ds 10—11, 


* es Birmingham Share List. Bank rate of discount 8 per cent. (June 14th, 1900). 


MARKET 5 Wednesday, July 18th. 


This week. Last week. Inc. or Dec. METALS, &O ee 


—ͤ — 


— 


CHEMICALS, &c. This week. | Last week. Inc. or Dec. 


a Acid, Hydrochloric . per cwt., 5/- | 5/- g Copper Sheet per ton 488 £33 
a „ Nitric : .. per cwt. 22 / 22)- | p + per ton £83 | £83 
a „ Oxalic .. per cot. 32/- 32;- i e si (Electrolytic) Bars per ton £81 £81 
a „ Bulphuric.. . per cwt. 56 5˙6 e ‘is si Sheets per ton £90 £90 
a Ammoniac, fal per cwt. 89}- | 89,- | t e i 77 Rod .. per ton £84 £84 
a Ammonia, Muriate (crystal) . per ton £83 | £38 | e š H.C. Wire per lb Paa: 12 | 
per ton £30 | 490 5 Ebonite Rod ; e .. per lb. 3. j- i 
a Bleachin powder 455 .. per ton £7 £7 i Sheet ; .. per lb. 5 5/- | 
a Bisulphide of Carbon . per ton £15 | £15 n German Silver Wire .. per lb. 1/6 178 
a Borax . ; es per ton £17 | £17 i xX Gutta-percha, fine .. per lb. 8 / to 8/6 8 / to 8/6 5 
: Bensole 59 %) oe zi .. per gal. 77. 77 ra h India-rubber, Para fine . per lb. . to 4/0 a n 73 dec. 
50/0) bes .. per gal, 5/6 | 5/6 28 i Iron, Charcoal Sheets per ton £18 : 
a Corer gulpha e .. per ton £25 10 | £25 10 A » Pig (Cleveland warrants) . per ton 68/6 688 
a Lead, Nitrate per ton £25 | 25 „ Forgings, according to size per ton] From #11 | From £11 . 
i » White Sugar per ton £31 £31 i » Scrap, heavy es per ton] 70/- to 72/6 70/- to 72/6 
F 5 N “se .. per aa | i s ar „ Wire, . No. 8 per ton a 0 Paty ‘ 
a Methylated Spirit es .. per gal. j : í to to ö 
a Naphtha, Solvent (90%, at 100 C). per gal. 56 36 | g Lead, English Ingot per ton! 217 126 £17 12 6 i 
a Potash, Bichromate, in casks.. per lo. 84d. Bid. g „ Sheet perton| £18 15 £18 15 t 
4 „ Caustic (75/80%) per ton £% £: m Manganin Wire No. 28 per lb. 8/- 8/- t 
a „ Bisulphate per ton £35 £35 g Meroury per bot. £9 10 £910 | 1 
a Shellac .. per cwt 68/- | 68 / d Mioa (in original cases), small per Ib.] 3d. to 9d. 3d. to 9d. . } 
a Sulphate of Magnesia . .. per ton £4 10 44 10 | Ss ir i medium per lb. | 1/9 to 2/9 | 1/9 to 3/9 ; i 
a Sulphur, Sublimed Flowers . .. per ton £6 £6 10 .. per lb. 38 to 7/3 | 8/3 to 7/8 ee b 
5 a ei : . per ton £5 10 £5 10 p Phosphor Bronse, Fees cael per lb. | 1/1 to 1/4 17/1 to 1/4 . 
„ Lum .. per ton £5 £5 Pp 57 rolled bars & rods per lb. 1/1 to 1 /  L/ltol/4 f 
i Soda, Caustic (white 70 %) .. per ton £10 15 £10 15 p 9 e per lb. From 1/3 . 1/3 z 
a „ Crysta .. per ton £8 l £3 0 Platinum ; per oz. £3 18 6 £3 18 6 i 
a „ e casks. per lb. Ad. ' gad. | p Silicon Bronze Wire per lb. | 102d. to 1/1 101d. to 215 = 
| i Steel, Magnet, acc’d’ ngtodese’p'n n per ton From 215 to £40 es 
i D ogy „ in bars a £58 —80 $a 
METALS, &o. | 5 Tin, bloom. per ton ld? t ls i ine i 
Alaminium Wire, in ton lots.. per ton £224 £224 9 „ foil ‘ per lb 1/9 1/9 | .. | 
eet, in ton lots per ton £191 £191 © n „ wire, Nos. 1 to 18 per lb 1/9 1/9 i ws 
Pp Babbitt’s metal ingots.. per ton ; £80 to £150; £80 to 150 p White Anti - friction Metals — 
c Brass (rolled metal! 10 17) basis per lb. | 724. 180 = | „White Ant“ brand. per ton £40 to 870 £40 to £70 | 
e „ Tube (brazed) .. per lb. 10d. 10d. i J j Yarns, Cotton, Single 101b binds per Id. 82d. 8kd. 
e 35 » (solid drawn) per lob. 383 | 8 . „ Best Flax, 6 lea. per lb. 6d. 6d. 
c „ Wire, basis , per lb | d. d. „ Hemp, 8 ply 10 Ibs. .. per lb. 43d. ‘ 
: Copper Tubes (brazed) per lb. IId. IId). me Russian, 10 lbs. .. per Ib. ‘ 5 
(solid drawn) . per lb. lld. l 11d. sà 81 Jute, 180 Ibs. rove per ton 14 14 
i Copper Bars 11 selected) .. per ton | £83 | £83 | 935 | i Zinc, Sh't. (v ielle Montague bnd. ) per ton 24 5 nett. £24 5 nett. 
fè a Messrs. G. Boor & Co. ö JS India-Rupber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 
Serra f f Goa goons |f Met Jenos teppene (Cos ee n Fa pod 
2 y a Messrs. F. tes Y | 4 Messrs. Bolling & Lowe. | Supplied by] o Messrs. J Matthey & Co., Ltd, 


Wiggins & ohnson, 
e Messrs. Frederick Smith 4 4 co. j Messrs. Henry O. Yeo & Co. p The Phosphor Bronze Company, Ltd. 
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POWER HOUSE DIAGRAMS. 


THE annexed diagrams give particulars of the running of three 
electrical tramways for a period of four months from December Ist, 
1899, to March 31st, 1900. They are taken from the power house 
records, and show the total car miles run on each day during the 
period named: the total number of units generated for all pur- 
poses: and the ratio of the two amounts, orithe units generated per 
car mile run, no allowance being made for the units used in the 
station, and only the paying car mileagejbein: given. The smaller 
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UNITS PER CAR MILE 


CAR MILES RUN 


eonsumption per car mile at Kidderminster may be due to the fact 
that this line is chiefly one of easy gradients, and has some fairly 


free running 
the di 


along a country road-side. The period included in 
contains all the snow days of the past winter, and the 


effect of snow is very plainly shown, the increase of the consump- 
tion per car mile being due to increased resistance to the cars them- 


OLDHAM, ASHTON & HYDE. 


ae fe ea DECEMBER --------- -+-+ ee e eee JANUAR cere ese 


selves, and also to the snow ploughing, which is not counted as car 
mileage. Fog is also seen to cause an increase of the current com- 
sumption per car mile, owing probably to the necessity of ultra- 
cautious handling of the cars. The effect of the Saturday half- 
holiday is particularly marked in the Lancashire line, but it is not 
much accentuated in Staffordshire; not perhaps so much because 
Saturday is less of a holiday in Staffordshire, as that the service is 
so fully occupied on all days that Saturdays do not present much of 
a contrast, though doubtless they will do so when the number of cars 
available for extra Saturday traffic is increased. We are ingebted 
the British Electric Traction Company for this diagram. 
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THE EDUCATION OF MACHINISTS. 


II. 


. Ix our brief abstract of Mr. Higgins's paper we brought forward 


chiefly the points favourable to the view he took. In the discussion 
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on the paper the trend of opinion on the whole was either 
unfavourable to the author’s views, or, if favourable, was not 
optimistic. Rear-Admiral Melville considered that the theory 
was perfect. While recognising the value and necessity of the 
higher education of all, he pointed out that the large majority of the 
working classes of all nations are poor, and that an early start to 
work is necessitated thereby. The i may be right, 
but on this particular point it may be that there are thousands 
of the working classes who are in receipt of incomes of £500 to 
£600 per annum, and who not only do not avail themselves of 
any educational facilities beyond the Board School, but would be 
knocking at the workhouse gates if they were out of work ten days. 
Asa class we do not believe that the workers, as they are facetiously 
termed, care one iota for the higher education. If they did they 
could well afford much more than they do. 

America professes to have a working class better paid than 
England. If this be so, we are confident that it is not the dire 


necessity of poverty that causes 80 per cent. of American children to - 


drop out of school before attaining the high-school grade. 
The admiral condemns the attempts to teach music, botany, 
physiology, other ologies and languages as time wasted that would 
be better spent on a uscful course of grammar, commercial 
arithmetic, and so on. Considering the very poor elementary 
teaching afforded by the Board Schools of England and the common 
schools of Amcrica, it does seem folly to attempt the higher flights. 
Unless the half time school of Mr. Higgins can be State supported, 
he does not see how it is to be a success. Very few works care to 
be bothered with apprentices. Some absolutely refuse to take them, 
and the half time system could scarcely be attempted. Yet the half 
time system has proved a success in our English textile trades, 
where the youngsters necessary in certain light work are all half 
timers. He further does not believe that a commercial shop is 
possible. They must succeed or fail in open market, and they can- 
not all succeed. That fact will condemn the system. He, therefore, 
thinks tlie State ought to provide school shops properly equipped. 
It appears to us that the members of the American Society of 
Mcchanical Engineers have thought only for their own special sect. 
If trade schools are to be thus established for one trade, they will be 
demanded equally for all trades. One good outcome of a general 
system would perhaps be that the more careless and unworthy would 
drop into the lower ranks of labourers, whereas now it often seems 
to us that the labourer is a vastly superior man to the fitter or other 
so-called mechanic he has to serve. 

The manual training school is not approved, for it is too superficial 
in the training it affords. Finally, the Admiral believes in the 
system of apprenticeship, but he does not say what is to be done in 
a land where they refuse to take apprentices. As Europe also is 
objecting to apprentices, there will soon be no trained tradesmen 
left; America cannot then draw her supply of skilled workers 
from Europe, and in common with Europe will perhaps come round 
once more to the old system or something very like it. 

Prof. Hatton’s contribution to the discussion resolved itself into 
an argument about consulting engineers, and he attributed the advance 
made in America to its freedom from the consulting engineer of 
the Old World type. But he did not go on to show that America, 
while freed from what has certainly become an evil with us, has not 
lived up to the freedom from restraint, but has become almost as 
much a slave to the shop manager, and is rapidly sacrificing quality 
to ease of manufacture. Americans generally forget that much of 
their business here is not effected because of better articles being 
supplied by them, but because English firms have been too busy to 
quote, and we note an American tendency—having secured customers 
—to supply much less for their money under the same nominal 
rating than what they offered when first trying to secure a 
customer. 

Prof. Thurston endeavours to differentiate the education of 
machinists, foremen, and mechanical engineers. A trade school 
properly organised should be narrow in its teaching. It should 
teach single vocations as masonry, carpentry, or the trade of machinist. 
It does not involve work in pure science with a view to its application 
to engineering, nor a knowledge of the methods of the physical or 
chemical laboratories. He rightly points out that there is room 
for millions of narrowly trained men where hundreds only of trained 
engineers can find a place. Now this is sound sense. He thinks 
there can hardly be an over supply of properly trained men. He 
would, therefore, provide trade schools for the thousands; 
already there are ample schools of engineering for the hundreds. 
He would keep the entrance standards high, but he insists on a 
thorough differentiation between the trade schools and the engineer- 
ing schools, which actually involve more severe training and higher 
attainments, scientific and general, than either law or medicine 
has been accustomed to demand. 

From the many who have joined in the discussion, one broad fact 
appears, that the machinist is almost wholly in the minds of all. 
The skilled trades appear out of sight or out of mind, and the 
machinist stands forth pre-eminent, showing how very much the 
Americans do depend on machine work, and explaining to some 
extent the reason of their shortcomings. In England it is true that 
machine work has not taken the high position it has in America. 
A good tradesman stands higher than a machinist, who used often to 
be, and still is, a glorified labourer—an unskilled workman, that is to 
say, taken off the shop floor, to use the conventional term. 

Prof. Kimball distinctly states that he does not believe that the 
manual skill required to-day is as high as it was 30 years ago. No 
doubt this is true. The machine does the work, and machines are 
made and worked by men of little manual skill, though no doubt 
particularly apt in gauging the capacity of their machines, and by 
their aid doing good work. 

Prof. Morris does not believe that four years can turn out a man 
of the class Mr. Higgins requires, while ashop foreman says nothing 


can take the place of the real apprenticeship system. Prof. 
Thurston concludes with an appeal for some kind of return to the 
system, whereby an apprenticeship in a regular shop could be 
carried out at the same time as a more or less academic training. 
He also believes in the instruction shop at a school in preference to 
the construction or commercial shop, for, as he says, quite a lot may 
be done, and the student made a fairly good workman by systematic 
instruction, whereas in a construction shop making things purposely 
to sell he must first beoome skilled. 

The question naturally arises: Is it wise to teach more than 
principles and familiarity with tools and methods? Can any kind 
of work, in fact, be taught, any more than legal practice can be 
taught at school or college? 

The beauty of the instruction shop is that all sorts of things can be 
made, not merely the narrow lines of goods whereby alone a shop can 
possibly be made to pay. The making of goods to sell spells mono- 
tony, and all interest would go out of the work of students which 
now attaches to each fresh piece of work—it may be a pump or an 
engine, or a piece of laboratory apparatus. 

Many of the arguments were coloured with the idea that the 
recent American success was due to superior quality. This is not 
strictly the truth. There has been cheapness, due to system in 
manufacture, but the success has been due to facts of a 
commercial kind fully as much as to engincering, and to 
engineering only in the narrow, though important sense of 
the efficiency of machine work. So it comes that much 
American stuff is better made than designed, better tooled than cast, 
better filled up along ragged castings than it is smooth cast, and 
better turned along flat edges than round the corners of such edges 
whereby alone a good finish is made. American methods are very 
strictly utilitarian, it is true, and a well finished corner may be 
useless, but on the same grounds, the putty filling of a casting would 
be better omitted. 

Prof. Sweet was favourable to Mr. Higgins’s ideas, but would by 
no means treat all pupils alike, and he would rather keep the 
teaching of the individual in narrow lines. Those of ability he 
would put through many avenues; the less capable through fewer. 
A would-be machinist he would make to give most of his time to 
that branch with some time to drawing, to pattern making, and 
to the foundry, while the draughtsman would give some time to 
patterns, foundry and machine work, and so on. 

If we were to put our own conclusions broadly, we would say 
that all should be taught on comparatively narrow lines to earn their 
living by being able to do something well, but that further educa- 
tion must spring from themselves. The means to a much better 
education on broad lines are already freely available in many non- 
utilised directions, but take one line only, that of the free library 
do we not all know that the trashy novel forms 75 to 80 per cent. of the 
business done? The facilities are already ahead of the desire to use 
them. It appears to us that the machinist trade has provided openings 
in America for a special and somewhat peculiar class of men, who 
have found themselves able to earn thereby better wages than at 
other occupations, and, untrammelled by any union rules, have sent 
up production to something like the rate it would go at here if work 
were allowed to go on freely. But if it is only the machinist class 
for which the trade schools are needed so much, it would appear 
unnecessary to go to so much elaboration to secure an end that is so 
o attained in well organised shops with labourers taken off the 

oor. 

It seems to us certain that few men would remain as repetition 
workers on machine tools if they could get anything better, or unless 
they felt themselves to be so much better than their fellows that 


they foresaw a move upwards. As a class they cannot, of course, all 
get the move up. 


THE WORK OF THE LIGHT RAILWAY COM- 
MISSION.“ 8 


By R. H. SCOTTER, C. E., M. I. Mech. E. 
(Member of the Association.) 


WHEN the history of the Light Railway Movement in this country 
comes to be written, two points will come out very prominently, 
both illustrating the deeply seated need which existed and which 
called forth legislation on the matter. 1. The non-political, or, 
rather, dual political, character of the agitation, both in and out of 
Parliament. 2. The rapidity with which the facilities offered by 
the Act were seized and taken advantage of all over the country. 
Both these are very encouraging factors in the work we, both indi- 
vidually and as an association, have undertaken to perform. 

The progress of the movement has been especially encouraging 
to those who have tried for so many years to convince the people of 
this country that cheap and ready transit from producer to con- 
sumer is an absolute necessity if we are to maintain our position in 
the world’s commerce. The fact that both political parties are con- 


* Paper read at the Tramways and Light Railways Association at 
the Agricultural Hall on Wednesday, June 27th. 
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vinced of this, assures us a steady run in tbe future, unhampered by 
General Elections, or a chance vote, snatched at a moment of 


bers 
the work which the Light Railway Commission has accomplished, 
to call attention to some of the good points and some 
of the weak points of the Light Railways Act, 1896. 
i i ost to bring the matter 
forward, because the Act itself expires next year, and I feel that this 
j hardly render a better service to the public and the 


revision, by submitting to the proper quarters some practica 
tions for its improvement. 

With the formation of the Light Railway Commission, the distinct 
advance iD procedure introduced by the Commissioners, and the popu- 
larity which bas attended its work and yesults, we are all more or 
The bold attempt at decentralisation introduced by the Act, 


by which duties hitherto performed by the House of Commons 
e f Tra i 


h 

ominous distrust. But after watching the movement very care- 
fully, I, for one, must unhesitatingly state my opinion, that the 
step which bas been made in this direction is an unqualified guccess. 

At the local inquiry, much more real information is forthcoming 
than in the House of Commons Committee Room; 4 
together with the unvarying kindly patience and courtesy extended 
to all by the Commissioners, has done much i i 
bodies and the public generally in light railways and tramways. 
This, iu its turn, bas influenced the large development in the move- 
ment, ‘as it is useless for engineer: to spend time and thought and 
money in framing schemes to meet local needs if the public are not 


d. 

The success of the movement is evidenced by the large number of 
applications made, and the length of mileage asked for the promoters 
under the Act, 1896. 

When it is stated that between December, 1896, and May 31st, 
1900, 33 years, proposals, plans, and estimates have been received by 
the Commission for a mileage of 2, 800 miles, 2 length greater than the 
total mileage of Irish railways, equal to the L. & N. W.; and L. & 8. W. 
combined, and greater than our longest railway, G.W.R., and more 

stru i ears 


Places as far distant and 28 dissimilar as Penzance, Wick, and 
Inverness, Colwyn Bay, Bedgelert, and Southend-on- Sen ha 
fitted by the Act, as well as the most thickly populated manufacturing 
in the North and Midlands of England, and in the metro- 


During the years 1897-8-9 and 1900, the Commissioners have held 
208 local inquiries into the merits of 247 schemes, the general result 
hat 55 per cent. were granted, 24 Per cent. rejected, 14 per · 
cent, withdrawn, 7 per cent. to be dealt with. : 
At the present time the account stande thus: 258 applications 
for permi construct 2,6574 j ital 
estimated at £17,889,000. Add to this 24 applications lodged May 
31st for about 240 miles, and the total capital may be placed 


rejected, 36 wi 
So that the Commissioners start next month with an arrear of 
only about 7 per cent. to pull up; and then they have 34 schemes 
resented last mo i So far 
inquiry- 
When the Light Railway Commissioners have satisfied them- 
selves that a scheme is a good one, We should think the Board of 
e, the Commissioners, promoters, solicitors, and all concerned, 
„so that the linc might come into 
ce n as possible. But such is not recent experience. 
Of the 138 fortunate schemes approved to date by the Light 
Railway Commissioners, 108, representing 112 schemes, have becn 
sent to the Board of Trade for confirmation. Of this number 77 
have been confirmed, leaving 61 approved schemes at the present 


It will therefore be seen that very. often considerable time elapses 
between the verdict given by the Commissioners in favour © the 


r : 
Pire tban 51x months elapses between deposit and lo inquiry ; 
hence, an average, 10 months are occupied in the process of 
ss gett i the order a 


Here, then, appears to be one weak spot in the constitution of the 
ight Hailwa Commission. More help is required, in order that 
the order, when once approved, may be rapidly led. This point 


has been brought out very forcibly by the Commissioners in their 


reports- i , , i 
say “That the time lost in travelling from place to place is 
very © jer: i easing. number of applications 
-1j make it impossible to deal with them in the proper time unless 


gresh arrangem 
so that the attention of Parliament might be directed 
is pol an i f 


bis increase of the number 
pe a o zagioners might be suggested. with a view of curtailing the 
re Tae allowed between approval and confirmation, an also to grant- 


ing some additional pow Commissioners might 
spur on” poth promoters, objectors, and their solicitors to prompt 
action within & given time. 6 
often hung about by frivolous objectors, who 
flaw in the Act, and impose upon the courtes 


in order to obtain some real or fancied advantage. While they 


somewhat discredited, and the chances of local financial 
minimised by the dog-in-the-manger policy adopted by objectors. 
If a time limit” were imposed, no injustice would be done to 
either side, and many frivolous objectors would be prought to their 
senses. 

At present, Parliamentary procedure is “limited ” by the length 
of the Session; 4 Bill must be passed or thrown out during that 
Period. 

Under light railway precedure, much of the money saved by 
simplification is lost, either directly or indirectly, by the scheme 

ing fire after it has peen approved by the Commissioners. 

i with the development of the 
light railway movement in this country, and I ventare to think we 
who are 80 closely connected with the industry cannot afford to 
overlook them. In the early days of the. movement, the existing 
railway companies gave no encouragement to the light railway 
movement, wherever they could they opposed, taking refuge in 
that bogie “ competition.” 3 

We contend that a light railway, properly designed, cannot 
compete with an existing line, because the true function of a light 
railway is to continue into hitherto unremunerative districts the 
facilities offered by the railway. The light line can live where the 
“heavy ” one would starve because it has a smaller carcase 


P 

Railway companies, however, held aloof from the movement, no 
doubt because their managers very little understood that light rail- 
ways would bring grist to their mill at little or no expense to them- 
selves. When, however, it dawned upon them that the movement was 
one come to stay, they very eutely stood aside, nodding approval 
while other people found the money, and now their attitude is 
wholly different. 

Scarcely a railway in the couutry, I believe, maintains its former 
attitude. Several are promoting light railways themselves and 
others are on the watch to get their hands on the purchase clause. 
Herein a word of caution is necessary. 

We must not give away our pirtbright for a mes of pottage ; 25, 
90, or 42 years 18 ghort enough time for repayment of capital in au 
enterprise which is absolutely new, and which depends for its exist- 
crumbs which have been cast from the rich man’s table. In 

ri 


traffic. 

When it has been oreated and nursed, it will not be fair that our 
unsi-benevolent neighbours, the railway companics, should then 
take all the profit. It is a point which must be 
taken into account and kept in mind when railway managers smile 


Mention of the purchase clause, too, reminds me of the altered 
attitude of local authorities and the County Councils in particular 
I believe in many parts of the country, the i 
their hands on the pulse of the people, are more keenly ali 
any other class of the community to the importance of light railways 
and tramways. Their support has been loyally and heartily given 
to many good schemes. But here again a WO of caution is neces- 

sary, 80 that too much may not be given away by promoters. 
Some County Councils—I do not refer to the London County 
maki i Light Rail- 


way Order promoted within their ares, that at the expiration of 25 
hase the under- 


agreeing to purchasc. 

with its respectability, its weight of influence, its massed debt, and 

its ability to borrow money, the chances o 
ny having short notice to quit are enormously increase 

Tam quite aware thi card has two faces, but j 
sidered as a new element in the gam 
it must receive mn careful attention when the Act comes on for 
revision in 1. TA: 

Cannot this new Bill be made to settle once for all the supposed 
difference between a light railway and a tramway 9 Cannot we 
insist upon the Tramway Act, 1870, being revised at the same time? 
1 believe it will be possible to effect such a change, if we show our- 
selves desperately in earnest about the matter. R 

It will be noted that the Light Railway Commissioners them- 
gelves divide all applications into two classes (a) Light railways 
resembling ordinary railways; (b) lines which may be shortly 
described as road or street railways. ` 

By approving over 250 miles of the latter glass, they have act 

j roads of the country for 

the carriage of both passengers and goods traffic. I believe this 

ractice to be a good one, and that it opens UP an enormous fiel 

for electric traction, as steam locomotion is by no means suitable fo 
this purpose. 

In many cases the roads have to be widened before the lines c 
pe laid. 1 think this a wise aud fair regulation, put I consider th: 
provision ghould be made in the revised Act to prevent promote 

u 


* * 


Hence, when & railway or tram] 


company finds it cannot buy land for that purpose except at 


abnormal rațe, legislation should step in. Undoubtedly one Er. 
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improvement which the Act will allow to be carried out, will be a 
solution of the housing problem. It can only be solved by allowing 
the worker to live away from congested town centres. To do this, 
local authorities have tried and failed. If light railways and tram- 
ways accomplish this end, they should certainly feel that the local 
authorities will help them over the purchase question.. 

In revising the Tramways Act, our policy must be to get rid of 
Clause 43. Parliament has gone half way by allowing promoters of 
light railways a longer time than 21 years in which to recoup them- 
selves. Here, again, tramways and light railways should be put on 
the same footing. 

But let us have Clause 43 abolished from the Statute Book for 
ever. No clause has been so detrimental to the progress of electric 
traction. I presume, however, its funeral will be attended by our 
legal friends in full force. But no one else will be there ! 

On the question of financing light railway and tramway under- 
takings, I will coutent myself with mentioning the fact that, 
although Parliament some four years ago sanctioned the spending 
of £1,000,000 by way of loans at 33 per cent. for the purpose of 
helping the development of light railways the concession is so 


hedged in by provided thats,” that so far only half a dozen grants 


have been promised. 

I think that the future of the movement depends very largely 
upon the support private enterprise can give it, and in this direction 
I would point out that, although investors have not given great 
attention to light railways, they will certainly become paying con- 
cerns in the near future. The Board of Trade and the Light Rail- 
way Commissioners exercise such a rigid control over the financial 
side of the matter, that over-capitalisation is practically impossible. 
This should go far to induce local capital to be invested in an enter- 


prise which depends for its success upon local opinion and local . 
support, and is specially concerned with the development of the 


country through which it passes. 

In conclusion, I trust the Association will strengthen the hands of 
the Parliamentary Committee by sending in full and practical infor- 
mation upon the working of the Light Railways Act, and endeavour, 
by discussion, by meetings, by agitation, to formulate and trausmit 
to the proper authorities such 1 N amendments of both Acts, 
that we may obtain a Light Railways and Tramways Act which may 
enable us to make up for lost time, and bring electric and other 
systems of traction in this country up to their proper level. 

J feel the Association, by pursuing this policy, will confer a benefit, 
not only on the industry, but upon the whole community. 
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IMPRESSIONS OF AMERICAN TRAMWAY PRACTICE. 


By A. E. LR RossIdNOL, Corporation Tramways Engineer, 
Newcastle-upon-Tyne. 


THe conditions governing tramway practice in America are 
essentially different from those prevailing in this country; on that 
side of the Atlantic the tramway concessions are almost without 
exception in the hands of companies, who, in very many cases, have 
been granted them in perpetuity, and, in some cases, at merely 
nominal rents, so that now the value of these concessions is very 
great. In addition, the process for obtaining leave to extend is very 
much simpler and quicker. There are practically no limitations set 
by law to any combinations or absorptions the companies may 
choose to make with other companies, and the speed of running is 
very great. 

Contrast these with the conditions prevailing on this side of the 
water; in Great Britain concessions for tramway construction take 
a long time to carry through and are difficult to obtain. Combina- 
tions or absorptions are jealously watched and difficult to bring 
about, and companies and corporations are very much hampered 
therefore in developing their tramway systems to anything like the 
scale which American tramway undertakings attain, if successful, 
while the maximum speed allowed is so low that competition with 
railways is out of the question. 

Again, owing to the inherent conservatism and venerable age of 
British institutions, the delimitations of local authorities are very 
much more circumscribed and divided up than in America, so that 
extensions which involve trenching on the ground under the control 
of different and distinct local authorities, involve much more 
difficulty m obtaining leave for extension, both to companies and to 
municipal authorities who may wish to extend a tramway system 
owned by them. 

Need we wonder, then, at the great extent reached by some of the 
tramway systems in America—systems formed by the gradual 
acquisition by one master company of all the competing lines in any 
one city or district, till at last all the lines are under one control, 
aud competition is entirely done away with. As you may have 
noticed, a typical instance of this spirit of absorption has just been 
completed in New York. Prior to this year there were two tramway 
companies in New York—the Metropolitan, which had gradually 
absorbed all the smaller companies, with the exception of one, aud 
the Third Avenue Company, which owned two lines running from 
the heart of the city out to the Haarlem River, and, beyond that, 
owned a large extent of country lines. Early this year the Third 
Avenue Company got into financial difficulties over the provision of 
new capital to meet the heavy expenditure it incurred in converting 
the cable system into an underground conduit system, and the Metro- 
politan Company stepped into the breach, provided the capital 


required, and thus obtained control of the last opposition company 
left in New York. i 
Latterly the American tramway world has become greatly 
exercised over the question of municipal ownership. The muni- 
cipalities, who originally granted free wayleaves, and, in some cases, 
ground rights on the streets as well, to the tramway companies, in 
order to get them to run lines out into the country and create new 
populated districts, now find that these rights and privileges granted 
by them are becoming very valuable, and are seeking either to get 
hold of the tramways again, or else to make the companies reduce 
the fares or pay higher percentages of their receipts to the municipal 
authorities. The companies are, therefore, deprecating in the press 
municipal ownership, and as an argument in their favour, compare 
the extent of the largest tramway system in a town in the States of 
a similar size, greatly to the advantage of the latter, of course. In 
their comparisons, however, such reasons as I have given in the first 
part of this paper are entirely overlooked, but there is no doubt that 
municipal ownership in the United States under the conditions 
prevalent at present in municipal circles on that side, would give 
rise to a great deal of bribery and corruption, until in course of 
time a better moral condition of municipal life comes to the front. 
At the time the combination took place between the Metro- 
politan Traction Company and the Third Avenue Company in New 
York, the former had very nearly finished a very large power station, 
from which they were already supplying the lines they had con- 
verted to electric traction, and the Third Avenue Company were 
only laying the foundations of a still larger power station, so that 
the amalgamation has in this case come at a suitable time when the 
question of the provision of the requisite amount of power for the 
combined system will not be complicated by the existence of too 
many power stations. In most previous amalgamations of this kind 
in the States, of which Philadelphia is a typical example, the com- 
bined company has left on its hands a multitude of small power 
stations, each of which have been owned by one or other of the 


smaller companies it has absorbed. 


Que to the fact that conversion to electric traction was just in 
progress, the combined compauy in New York is now in a very 
favourable position to extend its large system in the best and most 
economical way, and the present tendency, one might almost say 
the fashion, in tramway construction in America, leans towards the 
erection of a large central station with high pressure distribution to 
sub-stations. Those companies which are hampered with a number 
of low tension power stations do not, however, admit that their 
economical results are very greatly inferior, if at all, to those 
attained as yet by the larger single systems, and are in many cases 
providing for additional extensions by adopting battery sub-stations 
with charging mains to those fed by boosters. By the almost 
universal adoption of coal handling and storing machinery, too, the 
fuel costs of stations in America are kept remarkably low; as they 
are all owned by private companies, however, a strict reticence as 
to these costs is maintained, in complete contrast to the practice on 
this side of the water, where we are accustomed to publish full 
details of all working costs. 

As economy in current generation is greatly influenced by the 
expenditure on labour in the station, central station practice in 
America rightly tends to the introduction of very large steam power 
units, but these are all of the open slow moving type, and so require 


-a larger amount of attendance than would the same size units, if 


enclosed and provided with automatic lubrication, such as have been 
largely adopted in this country. j 

A system of mechanical oil supply to these large open engines 
has been adopted, but if the enclosed type were made as strong in 
proportion and as reliable in operation as the large open type, there 
is no doubt that increased economy in labour would be obtained, 
and doubtless English manufacturers will awaken to this fact in a 
short time. 

Due to the heavy strains encountered in direct current traction 
work, American steam units have gradually grown to huge propor- 
tions of the strain-bearing part, the shaft, and even though the 
strains probable in alternate current work will be very much less, the 
same proportioned engines are being installed in the three-phase 
plants. 

Owing to the adoption of large steam units, the question of pro- 
vision of adequate boiler power in a reasonable amount of floor 
space to correspond with the engine floor space has been met by the 
adoption of two or more boiler floors one above the other, sur- 
mounted by huge coal bunkers at the top, and exemplify the trust 
placed by American engineers in steel-framed buildings. 

The question of coutrol of the large amount of electric power 
generated by the large units is now being taken into adequate con- 
sideration; up to the present switchboards have always been strongly 
suggestive of the instrument-making days, but in the new power 
station of the Metropolitan Traction Company the switches are built 
on engineering lines of generous proportions, and are worked by 
pneumatic power and controlled electrically. Three large galleries 
at one end of the engine house are given up entirely to the switches, 
each in a brick cell of its own, while the actual controlling boards 
take up very little space. 

Underground open conduits seem to work very successfully, but 
have only been introduced in two cities, New York and Washington, 
in both of which towns no sanction for overhead wires could be 
obtained, and the companies had to face the heavy costs of under 
ground conduit construction. 

In both towns the companies were greatly assisted in the expense 
by having to convert a large extent of cable traction into under- 
ground conduit, a change that is and has been carried out without 
much interruption of the service. Two conductors are always used, 
and means provided for changing these conductors on to either 
positive or negative bars, so as to enable traffic to be kept running, 
even with one conductor grounded in any or every section. 
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Transformers ate mostly of the air blast cooled type, and have 
the low tension side directly connected, without switches, to their 
rotaries. These latter apparently work very well, and do not give 
any trouble with overloading, providing no over-compounding is 
attempted. Compounding for a level voltage is provided for by the 
introduction of self-induction in the high tension feeders and a 
series winding on the direct current of the rotary. Return current 
automatic cut-outs on the high tension feeders have been installed 
at sub-stations, but up to the present do not seem to be very reliable 
in their working. 

In no case, so far as I am aware, are return current boosters used, 
the current having always to find its way back to the station by 
the rails and supplementary cables, so that even with good bonding 
the maximum fall of voltage from one end of a line to the station 
is sometimes very great. There is no limit fixed by law, and the 
only limit the companies recognise is an economic one when too 
much pressure is lost in the return circuit. A good deal of electric 
welding and cast welding of the rail joints has been done, and the 
last is looked upon, I think, with more favour; no bonds are used 
with this method of jointing, but if used in this country, with the 
Board of Trade limiting the total fall of potential to 7 volts, bonds 
would certainly have to be provided. 

Overbead work in America does not compare at all with what is 
put up in this country, either as to strength or neatness, but in 
many other traction matters we have something to learn from our 
American cousins, especially from the way they have realised the 
great part electric traction plays in making adequate provision for 
the population of large cities; enabling poor people to live at a 
greater distance from their work and in better surroundings, than is 
otherwise the ease. . 

In conclusion, I would like to express my thanks for the kind 
st amd dealt out to me by all the engineers I met during my 
visit. 


— DETENTE 


THE INCANDESCENT LAMP. 
-By ED. C. De SEGUNDO, Assoc. M. Ixsr. C. E. 


Ir has been said that a thousand inventions are involved in the 
present form of incandescent lamp, which, unfortunately, is 
still far from perfect. How many more inventions may be 
necessary to render the incandescent lamp a highly efficient 
transformer of energy, it is impossible to say, but there can 
be no doubt that in this direction lies a field for profitable 
research in effecting further economies in tlie cost of electric 
light. 

Let us for one moment examine the way in which energy 
is dissipated in an electric incandescent lamp. A rough 
approximation to the absolute efficiency of the electric lamp 
may be arrived at from the researches of Prof. Tyndall, as 
follows: According to this authority, one cubic foot of 
London gas, burned in a flat flame burner, should yield 947 
candle-hours, and as the average calorific value of a cubic 
foot of London gas may be taken to be about 630 thermal 
units, the light equivalent of one thermal unit would be, 
roughly, 1:5 candle-hours on this basis. It is, of course, 
evident that it may be considerably more, but it cannot be 
less, and as long as it is clearly understood that 1:5 candle- 
hours per thermal unit is not a measure of the absolute light 
equivalent of heat, but the relative value based upon the 
chemical combustion of coal gas with oxygen, we shall not 
be misled. i 5 

Having then arrived at 1˙5 candle-hours as a figure which 
ought to be realised by the expenditure of one thermal unit, 
the candle-hours which should be produced by 60 watt-hours 
work out to 

42°42 x 1˙5 x 60 x 60 
746 
and the efficiency of the 60-watt 16-C. Pp. lamp becomes 
16 _x_100 _ 5-2 per cent. There should therefore be 
307˙2 
ample scope for improvement in this direction. 

Small as is this efficiency, it is a considerable improvement 
upon the results yielded by incandescent lamps in the early 
days, and it may be said, without risk of contradiction, that 
the enormous expansion of the electric lighting industry is 
mainly due to the improvements effected in incandescent 
lamps. Electric light has been brought within the limits of 
practical illumination, and so great has been the extension 
of domestic electric lighting, and so great has the demand 
for electric lamps become, that all sorts and conditions of 
lamps have been placed upon the market, some good and 


= 307°2, 


some bad, but most of them hopelessly inconsistent as to 
ratio of watts consumed to candle-power emitted. 

We can all remember when the 100-volt lamp was looked 
upon as an interesting experiment, and the 50-volt lamp was 
the only one that yielded satisfactory results at anything like 
4 to 5 watts per candle. Since those days the untiring 
energy and skill of workers in this field have produced a 
100-volt lamp that is as efficient, and indeed more so, than 
the 50-volt lamp of yore. To-day we are experimenting 
with the 200-volt lamp, and although no one is as yet pre- 
pared to stand sponsor to it, yet there is no doubt in anyone's 
mind that eventually such difficulties as lie in the way of 
turning ont a good 200-volt lamp will be overcome, and 
then, possibly, higher voltages may be attempted. A day 
will probably come when it will become expedient either to 
increase the voltage of supply or to put down fresh mains, 
and of the two evils, a supply company will naturally prefer 
to select the lesser. 

Much has of late been written and said concerning the 
economies of the so-called high efficiency lamp, but, in 
general, the word efficiency is misapplied in this con- 
nection. If a 4-watt lamp made to burn with a life 
of 1,000 hours at 50 volts be inserted in a 60-volt circuit, 
it is clear that the candle-power emitted per watt will be 
much higher than that at which it is rated, viz., 0°25, but 
no one would dream of calling it a high efficiency lamp 
simply because it was connected to a circuit in which the 
potential difference maintained was greater than that at 
which the lamp was normally intended to work, and yet the 
ordinary high efficiency lamp is practically the equivalent of 
the arrangement above described. The correct description 
of a high efficiency lamp is one which will yield the same 
candle-power throughout the same life as other lamps 
which consume more power per candle emitted at any epoch 
throughout their lives. In this matter of economy in 
power per candle emitted history repeats itself at the present 
day; a 24-watt per candle lamp can be obtained which is as 
good as the 3-watt lamp of some years ago, and possibly 
in time the 2h-watt lamp may be as efficient and as 
satisfactory as the 3-watt lamp is at the present day. 

In the Journal of the Franklin Institute an interesting 
paper by Mr. Francis W. Willcox has recently been published 


which deals very lucidly and fully with the development of the 


incandescent lamp industry in Aierica, and draws attention 
to several interesting and important features which have 
stimulated progress in lamp manufacture. Mr. Willcox 
rightly asserts that the important operations involved in the 
production of an incandescent lamp are four in number ; 
and that beside these, tlie other processes may be considered 
to be comparatively simple. These four operations are (1) 
making the filament ; (2) treating or flashing the filament ; 
(3) joining the filament to the conductor connections ; (4) 
exhausting the lamp. 

The writer recently had the privilege of examining the 
processes adopted by Mr. Robertson at the General Electric 
Company’s factory at Hammersmith, and it is interesting to 
note that a similar process to the one in use at Hammersmith 
is described by Mr. Willcox as that under which filaments 


are manufactured in America, namely, by chemical deposi- 


tion. The filament, which is practically moulded, is allowed 
to coil upon itself in a certain solution until a considerable 
length is obtained, after which it goes through the proccsses 
of drying and baking. The filament so produced is exactly 
uniform in section, a characteristic which in olden days it 
was almost impossible to obtain in the old bamboo filament, 
and which was only approximated after a waste of some 
90 per cent. of the material, whereas upon the chemical 
principle just referred to over 95 per cent. of the material is 
utilised. 

Primarily „flashing was resorted to for the purpose of 
rendering the filament more uniform in section ; the filament 
was burned at high incandescence in the presence of gasoline 
vapour which, being decomposed, deposited a coating of 
graphitic carbon over the surface of the filament. This 
was a very distinct improvement in lamp manufacture, and 
although, owing to the fact that a filament of uniform section 
can now be produced, the reason for the “ flashing ” process 
no longer exists, “ flashing is still resorted to because the 
graphitic carbon which is deposited in the process is more 
durable than the carbon of which the filament is composed, 
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and also because the emissivity of the filament is thereby 
decreased. , 

Great has been made in the method of 
joining the filament with the connections in the head of the 
lamp, the modern type of paste and deposited joint being 
a big advance in simplicity and cheapness, but perhaps the 
greatest advance has been made in the methods of exhaustion. 
Formerly lamps were exhausted 50 and 100 at a time, with 
the inevitable result that it was impossible to give the atten- 
tion to each lamp necessary to secure the best results. 
Further, even with the most perfect type of pump, it was 
impossible to produce a sufficient degree of exhaustion. Now 
a gas is introduced capable of combining with the gases left 
in the bulb, with the result that these gases are rendered 
inert and the insulation of the filament is more perfect. The 
time required for exhaustion is now about one minute, as 
against four to five hours in the early days. 

In spite of the improvements which have been introduced, 
it is not possible to ensure each lamp being of the voltage 
designed. Apparently the old axiom that like causes produce 
like effects does not apply to incandescent lamp manufacture, 
and not more than one-third of the lamps made can be 
relied upon to be of the correct voltage, which means 
that to supply an order for 1,000 lamps the manufacturer 
must calculate upon having to turn out 3,000 to 4,000 
lamps from which the 1,000 have to be selected. This pro- 


cess of selection is one, however, which in this country at 


least leaves much to be desired. Judging by experience of 
200-volt lamps, it would appear that no selection whatever 
had been exercised. This, of course, may be due to the 
immense demand, but it is certainly a matter which should 
engage the very serious consideration of the manufacturer. 

Mr. Willcox is of opinion that a 34-watt 200-volt lamp is 
practicable. He says: “A number of such lamps have 
been made and sent abroad and used in special installations 
in this country where they have given good results. The 
conditions are not ripe, as yet, however, for the marketing 
of such a lamp. The average 200-volt station has not very 
close regulation.” 3 

With these remarks most of us will agree | 

The stimulus to produce a lamp of reliable voltage, 
candle-power and efficiency, is probably greater in America 


than in this country under existing conditions. In England : 


the charge for current is, in nearly every instance, made by 
meter, whereas in America the charge is by contract, based 
upon the number of lamps installed. In these circumstances 
it is easily seen that while in England no one suffers any 
very material damage, owing to variations in the wattage, 
the consumer in America will very soon complain if the 
change from 100 volts to 200 volts by the supply company 
compels him to buy a lamp which has not so long a life as 
the one he has been accustomed to; so that in order to avoid 
bringing discredit upon electric lighting, it is very necessary 
that any change, such as from 100 to 200 volts, or from 
4-watt to 3§-watt lamps should not give the consumer cause 
for complaint. This has led American manufacturers to 
work for a good maintenance of candle-power rather than a 
very high candle-power at the start, and a more or less rapid 
diminution in intensity after the first few days. 


(To be continued.) 
re 


ON THE PHOTOMETRY OF ARC LAMPS, 


By F. W. CARTER, M. A., Canvas. 


(Continued from page 45.) 


THE mirror, M, should be a good, flat one; for the results 
may be far wrong if it converges or diverges the light. It 
should be oblong, the length being 2 times the breadth, so 
that it appears square as seen from the photometer. It may 
be 2 feet x 2 feet 10 inches, or even larger, according to 
the largest size of the globe and reflector of the lamps used. 
It should be. substantially mounted and be capable of turning 
about an axis in the line of the photometer's path, which 
makes an angle of 45° with its normal. The centre of the 
mirror, the photometer, and the standard must be in a straight 
line, about 5 feet from the ground. 


The screen, B, is, of course, opaque, and has in it a circular 
hole of 2 feet diameter, concentric with the axis of the 
mirror. The bench should reach nearly to this screen, 
for though this end is not used in making the measure- 
ments with the lamp, it will be wanted in calibrating the 
standard, 8. ° 

If the standard and arc are always to be kept the same 
distance apart, the bench may be divided so as to read the 
ratio of the squares of the distances of the are and 
standard, as is commonly the case in gas testing sets; but 
it is not only more accurate to use an evenly divided bench, 


To arc lamp.ꝛ rr 


Observer. 


Fia. 3. 


but also, of course, more flexible, whilst the calculations can 
be made extremely easy, as will be shown hereafter. A 
bench divided, let us say, in inches and tenths, can. be con- 
veniently used for testing glow lumps or any other lights as 
well as arcs. a 

The standard, 8, is a secondary one, and may be any gas 
or glow lamp of 50 or more candle-power. Its chief 
requisite is constancy. The actual source should not be too 
large, as the measurements are mostly made with the photo- 
meter near the standard.. If a glow lamp is used, one with 
a compact filament is preferable to one with a large U fila- 
ment. If the source has extension along the bench, the 
effective radiant point is usually somewhat nearer to the 
photometer than the centre of the source; for instance, if an 
Argand burner be used, its radiant centre is about one-fifth 
of the diameter of the flame nearer to the photometer than 
the centre of the burner. If the source only extends at 


right angles to the bench, the correction for size is of less 


importance, depending on the square of the linear dimen- 
sions. 

In addition to the standard, 8, a primary standard will be 
required. A Harcourt 10-C. P. pentane standard is suitable 
for this purpose, though any other reliable standard of about 
this power may be used. To calibrate the standard, s, we 
put our primary standard in the position which the are has 
when arranged for the measurement of its horizontal 
intensity, and using the reflected light from the primary 
standard, find the apparent candle-power of the secondary 
standard, 8. If we use this apparent candle-power in our 
measurement of the arc, we shall correct for the absorption of 
the mirror and for any difference between the two sides of the 
photometer. The method is exactly analogous to that of 
weighing by substitution. ; 

I have already mentioned the impossibility of comparing 
lights of different colours, on account of their being unable 
to produce results which are equal for all purposes. It thus 
becomes necessary for us to fix upon some criterion of com- 
parison for use in our measurements. Let us, then, say 
that we will consider the illuminations due to two lights to 
be equal when we can distinguish black print on white paper 
equally well by either. On this principle is based the 
“ distinctness” photometer to be described below, in which a 
meshwork of black lines seen on a white ground is sub- 
stituted for the print on white paper. The essential feature 
of the photometer is an addition which might be made to 
one of any form.in which a comparison is made between the 
illuminations of two areas, one of which is illuminated 
wholly by the arc lamp and the other wholly by the standard 
lamp, t.e., practically any ordinary kind of photometer except 
the Bunsen grease spot form. I will describe it as applied to 
the Joly form of photometer, 

It is shown, about full size, in plan in fig. 8, and in front 
elevation in fig. 4. 4, A are equal blocks of wax or 
of milk glass, separated from one another by a thin plate of 
metal foil, B. This constitutes the ordinary Joly photometer. 
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One block is illuminated by the arc, and the other by the 
standard, and the effect is viewed from the front,c. To 
this front I attach a plate marked with a graduated mesh or 
other convenient pattern, as shown in the elevation, fig. 4. 
To use the photometer, we seek the level at which the mesh 
becomes so fine as to begin to be indistinct, and move the 
photometer until this level is the same on the two sides of 
the centre line. It is not advisable to peer too closely at the 
mesh in order to see the finest squares, but better to run the 
eye rapidly from the coarse squares at the top of the diagram 
downwards until the first impression of tndistinctness is 
obtained, and to set the photometer from that. This not 
only saves the eyes, but is quicker and gives results at least 
as accurate as can be obtained by judging from the very 
smallest squares that can be seen. As would be expected, a 
certain amount of practice is required before one can set the 
photometer quickly. The results that this form of photo- 
meter will give have at least the accuracy that the variable 
nature of the arc will permit us to aspire to in this subject. 
They far excel in definiteness any obtained by attempting to 
directly compare the illuminations, and depend much less on 
the judgment of the observer. The following table gives 
some resulta; taken at random from amongst many others, 
which will serve to show what degree of accuracy can be 
expected by the use of this apparatus. In it, however, the 
differences in the readings at the same angle are quite as 
likely to be due to variations in the arc as to errors in 
photometry—more likely, in fact, in the ease of such readings 
as those taken partially in the shadow of the negative carbon. 
The readings are in inches, measured from the arc, the 
standard (a Dibden's gas standard of 50 nominal c.P.) being, 
at reading, 360. | 
The arc was a 9-ampere open one kept 8 mm. long by a 
hand feed arrangement. 
spr a measured Readings. | Mean reading. ! 
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One might expect the eyes of different persons to differ 
in relative sensitiveness for various colours, which might 
cause them to disagree in setting the photometer; but 
although one of this form has been in use at the Central 


Technical College for nearly two years, during which time 
some scores of students have used it, some of them with the 
particular view of settling this point, I have never been 
able to detect any trace of such an effect. 


r When the photometer takes this simple form, it is an 


advantage to cover the head of the observer with a hood, 
80 as to cut off extraneous light, and to arrange partitions 


To standard. 


in the box so that he can see nothing but the mesh 
diagram. The photometer box should run on wheels or be 
otherwise arranged to move easily along the bench. A small 
mirror, mounted on an arm, and capable of adjustment at 
any angle, may, with advantage, be attached to the box, in 
order to illuminate the scale by reflection from the standard. 


(To be continued.) 


MUNICIPALITIES AND ELECTRIC 
TRAMWAYS. á 

WHILE in no wise attempting to anticipate the “conclusions 
of the Parliamentary Committee which has been! for some 
time assiduously collecting evidence that has any bearing on 
the various phases of municipal trading, there are incidents 
cropping up from time to time which merit some passing 
notice. Mr. John Raworth, some days ago, pointed out in 
one of our financial contemporaries the important social 
benefits which electric tramways would confer upon the 
public, but he was inclined to think -that municipalites were 
not always likely to facilitate progress, not from any lack of 
enterprise, but rather from the fact that a municipality was 
handicapped by its parochial constitution and predilections. 
It is obvious to the most casual observer that the great 
utility of electric tramways lies in the rapid and efficient com- 
munication which they can establish between town and 
suburbs, and in many cases between town and town. Unless 
the network of tramways were complete, it would lamentably 
fail in one of its most prominent attributes. The question 
then arises as to which is the best agency for providing a 
complete system of tramway communication. It is 
apparent that most municipalities consider they are the 
best authorities to deal with local tramways. Yet there are 
few cases where they have provided or proposed a scheme 
which has for its object the connecting up of a town or city 
with its tributary towns and villages. Glasgow tried hard 
to carry out some such system, but judging from results, it 
will only partially succeed. Liverpool is establishing a very 
large and complete system of electric traction, but it is not 
in harmony with outside local authorities, and for that very 
reason the tramways may become restricted in their scope. 
There are some who argue that municipalites should confine 
the tramways to their own towns, and if any connecting up 
with other towns is required, it should be done by private 
entesprise. Such a course might commend itself to the 
advocate of municipalism, but private companies are not 
often disposed to pick up the crumbs that fall from any- 
body’s table, and we do not think they are likely to aid 
municipal undertakings very largely in this manner. 

There appears in the current issue of our contemporary, the 
Tramway and Railway World, a series of striking inter- 
views with leading municipalists on the prospects of electric 
traction, and as the views expressed bear materially on the 
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attitude of Corporations towards electric tramway under- 


takings, it will be useful to consider some of the opinions 
expressed. 

It is clearthat the aims and ambitionsof the London County 
Council lie in the direction of possessing a complete system of 
electric tramways over the entire metropolis, Not only do they 
seek to revivify the existing tramways, but they propose to intro- 
duce tramways intostreets and thoroughfares which we thought 
to be as far from electric traction as is the North Pole ; in 
other words, if the London County Council has its own way 
in the matter, we may expect to find electric cars following the 
line of buses from Liverpool Street to Piccadilly. It is a bold 
policy which Mr. Benn, the chairman of the Highways Com- 
mittee has sketched, but there are many causes operating 
against a uniformity of tramways in London; for instance, 
as Mr. Benn points out, “ it is possible for some of the com- 
panies whose systems are important, to hold out for a 
considerable period, and thus prevent that uniformity of 
action which is essential to the development and the perfecting 
of a unified tramway system in London.” But the most 
serious obstacle, according to the same authority, arises from 
the antagonism existing between local authorities in London 
and the County Council. There are 50 authorities in the 
area over which the County Council desire to operate electric 
tramways, and as these small local authorities own the roads, 
they possess a power of veto, and they are apparently deter- 
mined to use their prerogative to the fullest extent. We are 
not surprised, for the London County Council has rarely lost 
an opportunity of harassing the local authorities, and it is 
not very remarkable if the London vestries attempt to hit 
back. Some weeks ago we noted the harsh and unnecessary 
treatment which was meted out by the London County 
Council to the Islington Vestry, and it could scarcely be 
expected that the latter body would be, under the circum- 
stances, inclined to further any proposals of the Council. 
Consequently, the London County Council is likely to be in 
a peculiar and difficult position, for, on the one side, it is not 
likely to meet with much consideration at the hands of the 
subsidiary authorities of the metropolis, and Parliament is 
not likely to grant any enlargement of the Council’s 
sphere of influence. No doubt, from a public point 
of view, it would be very desirable to have a 
unified system of tramways, and probably the profits 
from such a large scheme might be available for many local 
purposes; but, rightly or wrongly, the public is not always 
convinced of the disinterestedness of the Council’s schemes, 
certainly there are many who would hesitate to accept the 
tramways proposals with the necessary faith which is 
essential to the success of so large an undertaking. Apart 
from the peculiar causes that may tend to defeat the objects 
of the central authority of London, one could fairly doubt 
the ability of any large parochial authority to command the 
sympathy and co-operation of smaller local bodies, The 
history of joint municipal schemes is mainly one of failure ; 
sewage and water schemes which have been proposed to mect 
the requirements of more than one local authority have fre- 
quently resulted in interminable disputes, and many an 
admirable proposal has been abandoned for this want of 
union among local authorities. It is not always easy to 
account for this absence of co-operation among such bodics. 
They are all believers ostensibly in the principle of muni- 
cipal government, but they are not anxious to become 
partners. At the same time, it is desirable that some agrec- 
ment should be arrived at among Corporations whose lines 
are likely to lie near each other. The Liverpool Corporation, 
for instance, is, as we have said, carrying out an extensive system 
of tramways, but, according to Mr. C. R. Bellamy, the general 
manager, they are hemmed in, not because of auy physical 
or geographical conditions, but simply owing to the fact that 
outside authorities have got powers for tramways which 
surround them. No doubt the question of joint running 
powers will be eventually discussed by these various 
authorities, but such matters ought to be raised when the 
schemes are projected, otherwise there may be important 
differences in gauge of track and other details, which would 
put running powers quite out of the question. 

An instance of that has already arisen in the case of Leeds 
and Bradford, in both of which towns municipally-operated 
tramways are at work. Eventually these systems will be 
brought together, but the Leeds cars will never be able to 


pass over the Bradford lines on account of the differences in 
gauge ; this at once destroys one of the great advantages that 
ought to accrue from electric tramways adjoining each 
other. 

We are not anxious to persuade our readers that electric 
tramways will be badly carried out because they happen to 
be in the hands of municipalities, but we are merely suggest- 
ing some of the difficulties that lie in the way of extensions 
beyond municipal areas. The principle which underlies 
municipal ownership and that of private enterprise are 80 
absolutely different that we will not attempt to discuss them, at 
the same time it must not be forgotten that some of the 
most important schemes in the country could not have been 
carried out except by companies. The extensive system of 
electric tramways at Middlesbrough and Stockton could 
hardly have been brought to a successful issue if it had 
remained in the hands of the municipalities, for the lines run 
through districts which are controlled by several local 
authorities,and we doubt very much whether the different local 
interests would not have prevented a municipal scheme. 
Similar experience has been obtained in other parts of the 
country, all of which goes to show that large tramway 
schemes in many parts of the country are quite impracticable 
without private enterprise. 

Notwithstanding the difficulties that exist in the way of 
municipal tramways, many of the schemes that have been 
suggested by the corporations and authorities of large towns 
are extremely important. 

In London there are at the present moment 115 miles of 
tramways, and though compared with Glasgow and many 
other large towns, the mileage is lamentably out of proportion to 
the population, it will be no mean achievement to transform 
these for electrical working. But the Council has Bills 
before Parliament for extensions which will bring the 
mileage up to 250 miles. According to Mr. Benn, if the 
whole of the present lines were converted for electrical 
working, the present profit of a quarter of a’ million would 
be turned into a profit of £660,000, and if the extensions 
projected were carried out that sum would be increased to at 
least 14 millions of net profit. That sum represents to the 
rates, supposing it were devoted to the relief of them, 10d. 
in the £. The figures are very alluring, but sufficient details 
are not given to permit us to offer any criticism. 

The chairman of the Highways Committee makes an 
important announcement as to the system which it is 
proposed to use, and from the interview we learn - that the 
Council is determined to adopt for thickly populated districts 
an underground system which in all probability will be a 
conduit. One could not, of course, take seriously the 
technical reasons advanced by the chairman in favour of 
underground conduits if they were his own, but as they may 
have been derived from an expert it is just as well to refer to 
them. It is suggested that the conditions with regard to 
the two Government observatories, make it necessary that 
perfect insulation should be secured, and this cannot be 
obtained by either the overhead wire or the surface contact. 
No one would deny the inalienable right of the Government 
observatories to be protected against stray currents, but is it 
seriously contended by the County Council that an under- 
ground conduit will provide this protection? It is not more 
than a few days ago that the Westinghouse Company showed 
at the Agricultural Hall exhibition a method of actually pre- 
venting the leakage of current from conduits, which is sufficient 
evidence that leakage will occasionally arise in these systems. 
We are not by this admitting that a sectionising of a conduit is 
a desirable thing, but we seek to emphasise the point that no 
form of conduit will altogether prevent stray currents from 
escaping from it. If the County Council were really con- 
cerned for the National Observatories, why not adopt a 
double trolley, which would be infinitely cheaper and less 
likely to cause leakage than a conduit? Besides, the 
County Council is not entirely wedded to a conduit, for it 
proposes to use the overhead wire in districts which it 
considers suitable, and where the road authority has no 
objection. Considering the enormous expenditure which the 
Council will incur in the construction of a conduit, we should 
have looked for some more adequate reasons than those we 
have indicated, If the overhead wire system is acceptuble 
to the authorities of Hammersmith and Chiswick, why 
should it be distasteful to the authorities of Lambeth and 
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Kennington? Moreover, the construction of the overhead 
lines at Kew is quite in accordance with the authorities at 
Kew Observatory, and the County Council is never likely to 
have tramways as near as those of the London United 
Tramways. | 

If Mr. Benn is really speaking on behalf of the County 
Council, then we consider the position adopted is an 
untenable one. Probably one ought to feel thankful that 
the County Council is convinced that electricity is a necessary 
part of a tramway service, but we shall nevertheless continue 
to condemn its conduit policy until some more adequate 
reagons are advanced. It is quite useless to quote New 
York and Paris as instances of municipal opposition to the 
overhead wire ; if the municipalities of these cities had been 
carrying out the work themselves, they would not have 
hesitated to use overhead wires. The Corporation of Bir- 
mingham for a long time would not permit a company to 
erect overhead wires, but we are glad to see that there is a 
complete reversal of this attitude. 

There is ample evidence to show that municipalties are 
taking up electric traction with enthusiasm, and certainly the 
results which have been obtained amply justify the policy of 
extensions. Liverpool is already provided with 150 cars 
which are operating along 30 miles of track. In the year 
before the Corporation took up the tramways, 38 millions of 

ngers were carried on the cars, but under the municipal 
management the number in 1899 had increased to 60 
millions. It is expected that with new rolling stock the. 

ngers carried will have increased this year to 100 
millions. 

From Manchester, Leeds and Sheffield comes the same 
story of improvements which have been wrought by electricity, 
and one of the most satisfactory features is that instead of 
depreciating property as was once £0 much feared by the 
opponents of electric tramways, quite remarkable develop- 
ments of residential areas have taken place. 

The development of suburban districts no doubt largely 
depends on low fares, and in this respect the municipalities 
are certainly not neglecting their duty to the ratepayers. 
It may be argued that as only a section of the public use 
the tramways it isa little unfair to give all the advantages to 
the passenger, but the answer to this is that the electric tramcar 
ought to become 4 popular and universal vehicle. Bad as the 
London omnibus is, it is used by the highest andthe lowliest, 
and neither peer nor commoner despises an outside seat. 
The electric car with its greater cleanliness, its higher speed 
and its marked efficiency will, no doubt, have a greater 
vogue. The question of fares is being fully discussed by all 
authorities who own or are about to operate tramways, and 
to what extent electricity will influence them is apparent in 
the remark of Mr. Benn, who considers that a universal 

nny fare with halfpenny stages is within range of practical 
administration, “but only under electric service and unified 
conditions for the whole county.“ At Liverpool the manager 
of the tramways says : « we bring the bulk of the people down 
in the morning, take them home again for dinner, back to 
business again in the afternoon, and home again at night. 
That more than doubles the traffic. It is an object lesson as 

to the advantages of electric traction, and the benefits it 
brings in its train.“ The experience with the electric tram- 
Ways at Leeds has led the municipality to make considerable 
reductions in fares. A penny is charged for the first two 


miles in any direction, and a penny à mile beyond. The 


introduction of halfpenny fares has not been apparently“ 


attended with any degree of success; indeed, on a horse 
section of tramways it has resulted in loss, but as the experi- 
ment is to be repeated on one of the electric sections, it will 
be interesting to sce what the result is. It should be 
observed that halfpenny fares in Glasgow have been a signal 
success, but probably the local conditions have been 
nsible for this ; certainly, in a town having a dense 
pulation halfpenny fares would be more likely to succeed 
than ima district where the population was scattered. 

The experience gained in America conclusively showed 
that the introduction of electric tramways in a given district 
was immediately followed by building operations. Arguing 
from this it would appear that electricity might have a 
material influence on the housing question which is at the 

resent moment deeply concerning the various local authori- 
ties. It is held with a certain degree of reason that electric 
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tramways will provide a means of preventing the terrible over- - 
crowding which is occurring in most towns. Certainly, if 
facilities are given to the average working man, he would 
prefer to live in the suburbs to herding in a town slum. 
But though much has ‘been said on the subject, there has 
been very little action in the direction of properly housing 
the poor. The Nottingham Corporation is, however, likely 
to consider the question of electric tramways and housing 
together; in fact, Sir Samuel Johnson, the town clerk of 
Nottingham, considers that these two modern practical prob- 
lems ought to be joined together. To quote his words: —“ The 
two must go hand in hand. and then, I think, it will be found 
that in a few years an immense improvement will be effected 
in the condition of the working classes.” One of the new 
sections of electric tramways in Nottingham will pr 
from the centre of the town, and extend into an undevelo 
district, where the Corporation owns considerable tracts of 
building land. It is expected that a scheme will be pro- 
pounded for the development of this land for the housing of 
the working classes. 
that the houses will be made additionally attractive to the 
working classes by means of a considerable plot of garden 
being attached to each, and the residential charms will be 
considerably enhanced by some arrangement whereby the 
tenants of each house may have one free pass for our tram- 
ways.” This is certainly taking up the housing question 
thoroughly, and it will be interesting to watch the experi- 


ment both socially and electrically. ° 
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11.897. Improvements in trolleys for overhead electrically driven tram- 
cars.” J. T. PEARSON. Dated July 2nd. 

11,907. An improved block or mounting for electrical gas aud like fittings.” 
J. Bol ron. Dated July 2nd. 

11.914. Improvements in the manufacture of electrodes for secondary 
batteries.” J.C. Richauůsox. Dated July 2nd. 

11,915. “ Improvements in and in connection with trolleys for overhead cable 
railways or tramways.” G. R. Toms. Dated July and. (Complete.) 

11.929. Improvements in or relating to projuction of type by means of 
electric current.” C. F. Kxaak and J. 8. CAMPBELL. Dated July 2nd. 

11,988. “ Improvements relating to the regulation of electric motors.” R. 
LUNDELL. Dated July 2nd. (Complete.) 

11.987. Improvements in telephone systems.“ F. B. STAFSING and C. 
EcxeR. Dated J uly 2nd. 

11.941. Improvoments in electric motors and regulating appliances for 
turret tarning gun training and analogous purposes. W. H. Scorr. Dated 


July 2nd. 
11.944. Switching arrangement for Nernst and vacuum incandescente 
lamps. V F. FEENY. (Allgemeine Electricitäts Gesellschaft, Germany.) 


8. ; 
Dated July 2nd. (Complete.) 

11.965. Improvements in electric receivers and electric clocks.” A. BARR, 
W. Srnorp, and L. BECKER. Dated July 3rd. 

11,970. Improvements in or relating to the construction of electric switches 
and contact makers used for electric tramways and the like.” J. MILNES. 
Dated July 8rd. 

11.991. Improvements in rheostats for electric motors.“ THe BRITISH 
TO usON-HOUVSTON Company, LUMITED. (J. L. Hall, United States.) Dated 
July 3rd. (Complete.) 

11.997. An improvement in accumulators or secondary batteries.” R. 
RopRIAN. Dated July 8rd. 

12.002. Improvement for providing an automatio lock for the purpose of 
securing electric and other lamps in lampholders, electric and other shades in 
holders, and locking couplings of a like nature.“ E. P. BAkTIEL D. Dated 
July 8rd. 

12,003. Improvements relating to dynamo-electric mine exploders or appa: 
ratus for firing explosives.” J. WEITER. (U. Gomant, France.) Dated 
July 8rd. (Complete.) 

12,016. Improvements relating to electrically propelled motor vehicles,” 
T, J. RYAN. Dated July 8rd. (Complete.) 

12,018. Improvements relating to electric propulsion for motor vehicles.” 
T. J. RYAN. Dated July 3rd. (Complete.) 

12,05 4. The electric lighting of motor-driven vehicles.” P. H. FROST- 
SMITH. Dated July 4th. 

12,055. “A device for extending the control of certain automatic switches." 
E. PRICE. Dated July ith. 

12,074. An improvement in static voltmeters,” SIEMENS Bros & Co., 
Liurrrp. (Siemens & Halske Aktien Gesellschaft, Germany.) Dated July 4th. 

12,086. Improve nents in clectrical storage or secondary batteries.” A. W. 
Baxter and C. EAXTER. Dated July ith. 

12.089. Improvements in dynamo- eleotrio machinery.“ C. E. G a0 VE. Dated 
July 4th. z 

12,100. Improvements in or relating to electrical tram ways and the like.“ 
E. B. Vies. Dated July 4th. 

12,111. Improvements in electrical jacquards and dobbies.” J. SZ CZErANIK 
and L. KLEINBERG. 

12.115. Improvements in apparatus for magnetically separating iron of 
steel borings, filings, and the like from brass OF other non-magnetic substances.” 
B. Youna. Dated July 5th. 
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12,128. “A device for shielding fallen wires from overhead electrical con- 
ductors.” G. S. Hotmes. Dated July bth. 

12,152. “Improved method for the practical application of lead secondary 
batteries.” O. Herm. Dated July 5th. (Complete.) 

12,160. “Improvements in the manufacture of filaments for electric incan- 
descenoe lamps.“ V.THomas. Dated July 5th. 

13,170. “Electric meter.” P.Mawpowskx. Dated July 5th. (Complete) 

12,175. “Improvements in electrical relays.“ THE THomson-Davis TELE- 
PHONE System, LIMITED, and A. T. M. THOMSON; Dated July Sth. 

12,117. “Improvements in the holders of electrical incandescent or glow 
lamps.” W. WaLEER, jun. Dated July 5th. 

12.179. Improvements in or connected with electrical tramways or railways.” 
H. Hesr. Dated July 6th. 

12,86. Improvements in and relating to electric arc lamps.” C. A. M. BARNER. 
Dated July 6th. (Complete.) 

12,%7. “Improvements in electric accumulator.” V. pe Rosinsxy. Dated 
July 6th. 

12,976. “Improvements in hooks or clips for gas and water pipes, electric 
wire conduits, picture rods, and the like.“ Corr, ALLMAN & Co., LIMITED, and 
W. ALLMAN. ted July 7th. 


12,906. Improved turbine fan or air propeller driven electrically or by 
mechanical power.“ B. Russet. Dated July 7th. 


“Improvements in or connected with water-tight switch cases.“ 


12,808. 
E. L. Poscuine and W. H. Warton. Dated July 7th. 


12.8185. rovements relating to electrical signalling and communicating 
apparatus.“ G. Buanck, J. W. Huson, and W. J. Downs. Dated July 7th. 

123,831. “An improved collector for electrical machines and like.“ F. 
KaEFEBLE. Dated July 7th. (Complete.) 

12,881. “ Improvemente in blocks for electric conduits.” E. SCHELLBACH. 
Dated July 7th. 


12,888. “Improvements in dynamometers and/or brakes.” J. H. 8. H. 
Mawpsiey. Dated July 7th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


“Copies of any of these Specifications may be obtained of Mesers. W. P. Tnonrson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, od. (in stamps). 


17,817. ment in telegraph apparatus.” Maloke, Limited. (L. Maloho. 
Dated August 13th, 1898. Relates to receiving relays and transmitting 1 
especially for long-distance signalling. The pivoted coil is arranged in a mag- 
netic field, and is connected to a line. A second low resistance coil is wound on 
the same spool, and is so connected up with the battery that on completion of 
the relay circuit under the action of the first coil the second coil restores the 

relay to its normal position. A platinum rod connected to the spool is arranged 

to make contact with a vertical surface of mercury in an open glass tube. In 
the transmitting apparatus an induction coil has its primary connected in a 
local circuit with the key and battery, the point between battery and primary 
being earthed. The secondary coil is connected to line and earth through the 
primary. 5 claims. 


17,622. ‘improvements in means for transmitting motion from electric mot 
to other machinery.” W. Geipel. Dated August 13th, 1898. Relates to belt- 
gearing for transmitting motion from electro-motors to other machines. A 
counter shaft, snpported in a slide adjustable along a pivoted arm, carries two 
pulleys, one coupled to a pulley on tbe shaft of the motor, and the other to a 
pulley on the driven shaft. The arm is adjustable by a screwed rod or a notched 
quadrant, or both. 2 claims. 


17,689. ‘improvements in the manufacters of filaments for Incandescent electric 
lamps.” 0. taray. (Dr. C. A. vow Wolsbach.) Date 1 August 15th, 1898. Relates 
to incandescent amps. Osmium filaments, such as are described in Specifica- 
tions Nos. 1,635 and 18,116, 1498, are now prepared from mixtures containing 
oxides which can be volatilised out of the filaments at a white heat, and which 
carry out impurities not removable by mere heating of filaments containing 
them. The mixture preferred consists of 10 parts of osmium with four parts of 
titanium oxide, by weight, both very finely divided; but alumina, magnesia, or 
lime may be used, Organic binding material is added. The filaments are 
squirted from a die, and if not quite smooth are rolled between glass plates 
covered with smooth paper; they are then formed, dried, and gradually heated 
in a reducing atmosphere until the oxide volatilises. Uniform dense elastic 
filaments are thus produced. 3 claims. 


17,683. ‘‘ improvements lu ofectric batteries.“ 0. T. Bu un., and D 
Dart Dated August 15th, 1899. The battery consists of mye oP na hiha 
also forms part of one of the electrodes, the remainder of which is constituted 
by the perforated lead cylinder and the pieces of flaky lead which are packed 
between the two parts. The cell is closed by a rubber cover having a central 
dome in which tit loosely a number of thin rectangular sheets of zine which 
constitute the other electrode. The lower ends of the zine sheets rest in a 
central depression in a sheet of glass having an upstanding cylindrical part in 
which collect any pieces which fall off the zinc electrode. + he electrolyte used 
is dilute sulphuric acid, and the battery when ‘polarised is regenerated by the 
passage of an electric current throu, h it. 6 claiins. 


17,581. ‘‘ improvemonts in aro lamgs.“ H. H. Lake. (Compa "Industrie 
Eleotria ue.) Dated August 15th, 180. Are lamps. „ 
for use with continuous or alternating current. The carbon holders 
are hung by cords from opposite sides of pulleys on a shaft the upper 
holder being heavier. A large pulley on the same shaft is surrounded by 
a cord attached at its ends to a spring and to a pulley on a second shaft, which 
carries a shuttle or other armature in the field of an elcetro- magnet. The 
armature has no commutator, its rotation being limited. The extension of the 
spring is limited by a stop, and the rotation of the second shaft by an arm and 
stop. The magnet is differentially wound, the coil on one limb being connected 
in parallel with the carbons, and that on the other in series. The armature may 
be in series or parallel; or it may consist of a bar withont a winding. Current 
passes through the carbons tends to turn the armature in opposition to the 
spring, and to separate the carbons, separation may occur at any time if deposited 
carbon shortens the arc. 1 claim. ` i 


1 improvements in pertabis electric lamps.“ O.T. Bugg, jun., and D. H. 
Darling. Dated August J 5th. 1898. A lamp support applicable to a bicycle or 
other vehicle is made with a ring carrying a reflector, a screw-capped lamp and 
a metal casing, Which is providet with an insulating lining and screw covers 
and contains one or more galvanic cells with conductive cases. The central 
contact of the lamp is in contact with a metal strip, which is insulated and 
placed between the casing and its lining, or in a recess in the lining; the upper 
end of the strip may be pressed into contact with the inner electrode of the 
upper cell by a screw. The upper cell rests on the inner electrode of the lower 


one, and the lower cell is connected by the casi i i 
ce asing and ring with the screw c 
of the lamp. 5claims. d Š N H 


17,597. “improved vacuum drying apparatus for drying bobbin 
the tike of dynamo machines or motors.” E, Passburg.. Dated Wiener 13 TA 
Relates to vacuum drying apparatus for bobbins, armatures, and the like of 
dynamo machines or motors, covered wires, and electric cables. The annatures 
&c., are dried in a chamber closed at one end by a cover, and at the other or 
both ends by doors adapted to be held closed by bolts and supported by travellers 
running on rails: or the doors may be carried by a frame binged to the chamber, 
The apparatus is heated by tubes, a steam mantel, heating plates, or hot air, 


gases, &c., outside the cylinder. The vapours escape through a tube to a oon- 
denser or vacuum pump. The armatures, &c., are run into the apparatus on 
wagon’. 2 claims. 


17,001. “im in electric are lampe.” C. Oliver. Dated August 15th. 
1998. Ina regulating mechanism having a clutch controlied by a rocking frame 
which carries the weighted cores of series and shunt solenoids, the series core 
is supported so that it can rise independently of the rocking frame, and it thus 
acts only by relieving the frame of its weight. The object is to prevent 
pumping when the arc is struck, and sadden lengthening of the are at any 
time by increased current. The lamps are specially applicable in short series 
circuits. In the construction described, the series core slides in 4 sleeve 
pivoted on the rocking frame and is sapported by a spring thereon. The upper 
end of the core loosely fits the solenoid bobbin, which serves as a dash-pot. 
The frame is fulcrumed at its middle. The shunt core is pivoted directly to the 
rocking frame, and carries a dash-pot on a stationary piston. The clatch, of 
ordinary construction, acts on the heavier upper carbon carrier which is con- 
nected by a flexible connection over a palley with a sliding rod carrying the 
lower carbon. The invention is illustrated in the specification as applied to a 
lamp having two pairs of carbons controlled by two clatches on one rocking 
frame. In modified arrangements, the ser es core may be connected by a slot 
and pin to the rock ng fraine; or a dash-pot and piston may be interposed 
between the series core and the rocking frame. 4 claims. 


17,626. “improvements la cord grips fer olectrio la » A. Watson. 
Dated August 16th, 1898. Relates to holders for incandescent lamps. A cord 
grip consists of an earthenware or other insulating block provided with two 
oppositely inclined holes and with cone-shaped recesses through which the con- 
ductors are drawn, the holes being out of line with the corresponding connecting 
blocks. Between the recesses the insulated block is made with a transverse 
groove to receive a partit on formed on the insulating body. The parts are con- 
nected by the casing and a screw ring. In another arrangement, the conductors 
are clamped in grooves between a cone and a conical sleeve, which are pressed 
together by a screw ring on the casing. 8 claims. 


17,047. “Improvements in er relating to electrical switches, plugs aad the like.” 

„ G. Baily. Dated August 16th, 1898. Relates to the connection of a switch 
with a wall socket or the like, so tbat the plug can only be inserted or removed 
when the switch is “off.” A plate having a key-hole slot and sliding in a 
groove in the socket is connected by an arm with the switch handle. The plug 
can only be inserted in the socket when the circular portion of the slot registers 
with the opening in the socket. The plug is grooved and is thus locked in 
position when the switch is on.“ The switch also cannot be moved until the 
plug is fully home. In order to close the mouth of the socket when the plug is 
removed, a plug slides on tbe central contact and is forced upwards by a spring. 
It is grooved so that it can be locked by the plate. In a modified form the 
socket is constructed fora plug having two pins, and the plate has openings 
which, when the switch is in the “off” position, register with the contacts 
of the sockets. The pins have notches for locking them in position, and the 
plate may have a yielding connection with the switch handle. 5 claims. 


17,666. “ ments in and relating te olootrie meters.” H. H. Lake. 
(E. Bergmann.) ated August 16th, 1898. Relates to energy meters. A counting 
mechanism is arranged to register difference in the movements of two clocks, 
the escapements of which are controlled by oscillating arms carrving pressure 
coils, near stationary current coils; the arms are also acted on by springs, and 
the coils are connected so that their effect is to assist one spring and oppose the 
other. Small oscillations only are allowed. To synchronise the clocks when no 
current is passing in the coils, two coils may carry iron extensions which move 
near one another, so that they tend to oscillate together. Orthe axes of the 
arms may be connected by a light spiral spring. Or the arms which are retarded 
when current is flowing in the main coils muy be accelerated when no current is 
flowing, by a spring on them then coming in contact with a finger carried by 8. 
balanced lever, a pawl and ratchet being provided to prevent backward motion 
of the counting mechanism. The balanced lever carries a core in the current 
coil, and is drawn down out of contact with the spring, when current is passing. 
Instead of the springs, the coils may move near a stationary permanent magnet, 
or one of the current coils may be replaced bya stationary controlling coil. In 
modified arrangements, the coils move directly to and from the current coils, 
instead of parallel thereto. 5 claiins. 


17,692. ‘A system of refisotor for double giobe electric arc lamps.“ O. von 
Malmana. Dated August 16th, I. A double- globe electric arc lamp is provided 
with a reflector constructed in one or more pieces, and arranged in the interior 
of the exterior globe under tha cap thereof, and supported by the support of the 
lower carbon-holder. In another form, a reflecting enamel is applied to the 
interior surface of the globe. I claim. 


17,706. “improvements in the method of and means for electrically extracting 
trom the buman body.” J.B. Campbell. Dated August 17th, 1898. The 
appliance comprises a suitable battery, the negative electrodes of which are 
formed by a body resembling the poison to be extracted, and are applied to the 
feet or to the affected part, the positive electrode being applied to the neck. 
The poison is stated to be collected in the negative electrode. The appliance is 
ane stated to cure all d.seuses by extracting the poison which produces them. 
claim. 


17,741. “improvements in electric battories.” T. Machin and E. Cake. Dated 
August 17th, 1898. The positive plate consists of a folded strip of copper, while 
the negative plates consist of independent plates of zinc placed between the 
folds of the positive plates and connected by tangs to a connecting strip. The 
plates are kept apart by strips of vulcanite and rest on strips of wood luid on the 
bottom of the cell. The positive plates are held in position either by fitting 
exactly into the corners of thé box or cell or by plates ot glass fitted into grooves 
in upper and lower cross-pieces and bearing against the end faces of the copper 
plate. 2 claims. 


17,764. “Improvements in or connected with electric meters.” H. Reason and 
The Mutual Electric Trust, Limited. Dated August 17th, 1898. Relates to quantity 
meters. A motor-meter is provided with a very short and thick field magnet, 
consisting of cylindrical pole-pieces surrounded by coils carrying the current to 
be measured and a shunt current, and attached to large syuare plates, the mag- 
netie circuit being completed through an adjustable iron screw and the air. 
The armature may be of any kind, such as n large disc immersed in mercury, as 
described in Specification No. 17,026, K. b. 1898. The armature and mercury bath 
may be conical, holes being provided in the upper part of the armature for the 
passage of air. 8 clains. l 


17,780. Improvements in or relating to electric storage batteries and in 
switches for use therewith.” J. T. Niblott and M. Sutherland. Dated August 18th, 
1804, The electrodes are made of a coil wound around a core, the coil being of 
such a shape in cross-section as to aid in keeping the active material in place. 
Either the core or the coil may be made of non-conducting material. The elec- 
trodes, except the end ones ina battery, are coupled togethe: in pairs by a single 
wire, the negative electrodes being preferably shorter than the positive elec- 
trodes. Inthe same cell the electrodes are separated by diaphragms. Each 
cell consists of a glass vessel contained in a wooden casing, and a number of 
such casings may be glued together. Each cell is preferably closed by a 
perforated plug. To facilitate the charging of the battery from mains supplying 
current at a voltage corresponding to or less than full voltage of the battery, the 
cells are connected together to forin two battery sections, and two of the termi- 
nals which are respectively connected to the positive pole of the battery 
section, and to the negative pole of the battery section are provided with adjust- 
able contact-arms which may be moved into the position shown, to connect the 
battery sections in parallel, or by turning the arms through 180°, they meet on 
the contact-stud, and the battery sections are then connected in series. A 
similar arrangement of contact-arms is provided, when there are more than two 
battery sections, so that all of the sections may be connected in parallel for 
charging or discharging, or one section may be used alone, or two or more 
sections may be joined in series for discharging. 4 claims. 


17,817. ‘‘ improved apparatus for signalling deficient flow of water and increase 
of temperature in liquids flowing through tubes and the like. C. P. Kirsten. Dated 
August 18th, 1808. Relates to the application of a temperature alarm to indicate 
quickly the interruption of fow of liquids in cooling apparatus. In one form ot 
the apparatus, a thermometer is placed in an annex communicating with the 
tube, through which the cooling water flows. When the flow is interrupted the 
temperature of the water rises, and acting on the thermometer, sends the 
mercury up the tube till it closes an electric bell circuit. 2 claims. 
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WATER-TUBE BOILERS IN THE NAVY. 


„AN Admiralty ‘memorandum respecting water-tube boilers 
in H.M. ships’ was issued on Saturday as a Parliamentary 
paper in accordance with a promise made to the House of 
Commons, in order that members may have some official 
information on the performance of this much criticised form 
of steam generator in the forthcoming debate on Vote 8. 

“ The memorandum ‘only deals with Belleville boilers or 
with boilers of large tube types,’ the small tube description 
of boiler being dismissed in a few words, in the course of 
which it is stated that the experience gained with them 


does not, in the opinion of the Admiralty, justify their use 


in larger ships, although they have been adopted for this 
purpose in France and some other foreign navies.’ The 
advantage of keeping to one description of boiler is insisted 
upon ‘as the whole service becomes quicker accustomed to 
its use ; artificers, both in the ships and dockyards, become 
more expert in its repairs, and there is to a large extent 
interchangcability of the spare parts and accessories.“ 

Such is the account that appears in a daily paper, and we 
give it as an example of the way the public may be misled 
in this important matter, because it appears to us there 
is a general idea abroad that there are simply two classes of 
water-tube boiler, namely, the large tube, and the 
small tube, the latter not being considered suitable for 
big ships. Of course this begs the whole question. The 
small tube class if well designed will probably be found 
suitable for large ships. Of this we need here say nothing. 
What concerns us is the persistent confusion by the 
Admiralty of all large tube boilers under one heading. An 
attempt is made to defend the policy of the Admiralty on the 
ground that further experience will enable the initial defects 
of the Belleville boiler to be overcome, and it begins to look 
as though the Admiralty were endeavouring to cover their 
errors by gradually dropping the Belleville type and finally 
emerging with a different boiler altogether, which, being 
still a water-tube boiler, will be held up as justifying their 
policy. Now, we again state with emphasis that the Belleville 
boiler is not our idea of what a water-tube boiler should be. 
Its arrangement of tubes is, we think, a mistaken one, for 
the tubes appear to us to be wrong in inclination, wrong in 
connection, and wrong in length, and even if any two of the 
above faults were eliminated, the remaining one is sufficiently 
grave. It cannot be taken as a pattern of water - tube 
boiler that can be improved, and we should very much 
like to know through what influence or advice it was that 
our Navy has been endangered by such a choice. 

The number of ships fitted with it is very large. There 
is a list of them at the Belleville stand at the Paris 
Exhibition. The British Navy occupies about a third, 
probably, of the whole list, and is painful reading. The 
Hughfiyer and the Minerva are specially named by the 
Admiralty, because the Hiyhflyer having Belleville boilers, 
has been enabled to carry 6-inch guns in place of the 
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4°7 guns of the Minerva, whose boilers are 100 tons 
heavier. Granting the 100 tons for a moment, this argu- 
ment is about on a par with the halving of a locomotive 
fire-box, so that the cylinders may be made bigger. But if we 
are to believe Messrs. Durston and Oram, the saving in 
weight is a myth; and the Aiyhflyer used so very much 
more coal, even with a special inspector of machinery to help 
the men, that even the 100 tons, if genuine, must have been 
wiped out of account in an ordinary voyage. 

Much is made of the use of water-tube boilers in foreign 
navies, and other names than Belleville are cited—the 
Niclausse, D’Allest, Babcock & Wilcox, Yarrow, and others. 
We are glad to see the Admiralty have become aware of 
the existence of other boilers of the water-tube type, but it 
seems clear they are hiding the Belleville matter under a 
cloud of dust-throwing, for all this talk about the water-tube 
principle is so much dust-throwing. We, ourselves, have not 
raised special objection to the principle. Our chief con- 
tention has been against the selection of so palpably erroneous 
a type as the Belleville, to the practical exclusion of all 
others. 

Mr. Goschen made a long statement in the House 
on July 17th, but it appears to be very shallow, and 
somewhat flippant, and it had the disadvantage of being 
seemingly a statement got up by some technical man for 
a Minister who could give the statement, but could not 
answer questions on it. His talk about the failure of the 
Europa was simple moonshine. She is, he told us, sister 
to the Niobe, which “has done so well,” but the fault 
in the Europa cannot be found. Truly strange, and, if 
true, only a most powerful argument against a_ boiler 
which fails in one ship and succeeds in a sister ship 
through some detail defects that cannot be found. Mr. 
Goschen is smart. He rings the changes for the water-tube 
boiler from France to the United States. Now the U. S. Navy 
has, we believe, no Bellevilles; it has the Ward boiler 
experimentally. But Mr. Goschen knows the general public, 
and thus confuses the issue. He mixes up the Belleville so 
skilfully with the whole water-tube question, that when 
some day a more common-sense water-tube boiler has been 
installed with some fair success, he will be able to triumph. 
However, it should be seen to that such a retreat is not allowed. 
We want explanations for the extravagant and unnccessary first 
experiment of the Terrible and Powerful, and the policy 
of continuing that experiment in the Navy at large when 
the Belleville failure in the first vessels was so pronounced. 
Mr. Goschen, with regard to the testimony from the United 
States, remarked that the following is what the Chief 
Engineer of the United States says on the subject :— 


“The fact that the water-tube boilers raise steam quickly is of the 
greatest advantage. I have stated elsewhere that I consider the 
battle of Santiago to have developed the necessity of the use of 
water-tube boilers, whether it taught us anything else or not.” 

That is pretty strong. And again :— 

“It would have been the greatest advantage to have had during 
the blockade of Santiago boilers capable of raising steam in less than 
half an hour.” 

In another passage he says :— 

“In the meantime, all that I can have to say is that the use of 
water-tube boilers bas been definitely decided for our naval vessels, 
because water-tube boilers give tactical advantages of great moment, 
and because with care in the selection, manufacture, and manage- 
ment of water-tube boilers, their disadvantages may be neutralised.” 
This is precisely our position. Ido not disguise the disadvantages, 
but we believe they can be neutralised, and will gradually be 
neutralised. 


Now is not this very pitiable when we all know that the 
U.S. Navy has no Bellevilles? Mr. Gibson Bowles called 
attention to the small number of Belleville boilers in the 
navics of the countrics used by Mr. Goschen in championing 
the Belleville cause. Even France has practically dis- 
carded the Belleville. Her authorities, he states, believe 
it to be bad in principle, difficult to work, and a “ box of 
tricks.“ 

Mr. Allan, of Sunderland, demolished Mr. Goschen’s 
statements. He exposed the fallacy of the claims made, and 
pointed out that the Powerful had required 10 days to run 
1,500 miles; she had never done 22 knots yet. Her list of 
defects was so great, that the Admiralty would not publish 
it. The Terrible, at a time of national emergency, only did 
15 knots. The Ewropa ran from Suez to Colombo at 74 
knots. The Belleville boiler had 48,000 joints. The 
Peyasus was ordered home in 15 months, and had not done 
two months of work. The water-tube boiler gave no gain 
in weight. Other members traversed the statements of Mr. 
Goschen, and reduced them to pulp. 

Let members keep the subject alive. We believe the 
country has been misled in the matter of the Belleville boiler, 
and that the excuses now made are vain and empty delusions, 
The more that is published, the greater the explanations put 
forward, the worse does the whole affair appear. The sooner 
a change is made the better. There can hardly be too much 
hurry. Even if we hold to water-tubes, there are better 
boilers than the Belleville to be found. 


Relation of Generator to Motor Capacity in 
Electrically-driven Workshops.—At the Baldwin Loco- 
motive works an installation of 700 H.P. of generator 
capacity was erected, for the operation of motors through- 
out the works whose aggregate capacity amounted to 
about 2,000 H.P. The generator capacity was at first 
sufficient, as the load at the switchboard did not. 
exceed 570 H.P. The increase in the number of motors 
installed, however, has called for an increase in the generat- 
ing capacity. The present generating capacity is 1,550 H.P., 
and the aggregate motor horse-power is 3,500. Of 
the generator capacity, however, one unit of 250 H.P. 
is in reserve, leaving 1,300 H.P. in use. Of the motors 
installed an average of about 400 H.P. is idle or under repair, 
thus the proportion of generator to motor capacity is 1, 300 to 
3,100, or 42 per cent. Many of the motors are of greater 
capacity than the work for which they are designed, in order 
to enable the motors to cope with any extraordinary demand 
in regard to load. In large works, where the number of 
motors is considerable, about 33 per cent. ratio of generator to 
total motor capacity should in general be sufficient, but in 
small works, or in cases where the number of motors is small, 
and the work they have to do calls for large power, the 
determination of the proportion of generator to motor 
capacity must be arrived at by a careful consideration of the 
local conditions. 


Underground Pipes.—In connection with the question 
of the durability of underground systems of telegraph or 
electric light, it may be mentioned that experience has 
shown that whilst pipes of steel or wrought-iron rapidly 
deteriorate, this is not the case with pipes of cast-iron. 
A good firm coating of Angus Smith's composition for any 
class of iron pipes is a good preservative, but is not 
infallible, as it cannot be prevented from being chipped 
off under rough handling. 
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SOME INTERESTING FAULTS ON TELE 
PHONE CIRCUITS. | 


By “ BUSYBACK.” 


THE presence of electric light mains near telephone circuits 
frequently causes disturbances in the latter, even though 
there is no actual contact or leakage between the two 
circuits. 

On one of my visits to a certain small telephone exchange 
I was surprised to hear a most extraordinary noise on all 
the telephone lines. By listening on several of the 
lines which were run in different directions, the neigh- 
bourhood of the disturbing cause was located by the in- 
creased loudness of the sound. On going to the place 
indicated, a man was seen drawing over the ground a 
peculiarly constructed piece of apparatus supported on 
wheels heavily insulated with rubber tyres. Closely following 
this apparatus was another man carrying and listening at a 
telephone receiver in connection with the apparatus on 
wheels. At the central station there was a large induction 
coil sending a high potential alternating current into the 
cable. The whole of the proceedings were, of course, to 
locate the position of a fault in the electric light cable. 

What struck me at the time as being remarkable was the 
fact that although the sound was loudest on lines which 
earthed near the fault in the light main, yet on lines which 
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were earthed three or four miles on the opposite side of the 
exchange to the fault, there was sufficient noise to render 
conversation very difficult; on the lines which earthed 
near the fault the noise was so loud as to entirely prevent 
conversation. 

Defective or unsuitable material will often cause a great 
deal of trouble ; several instances could be quoted, but one 
must suffice. l 

‘On a certain telephone circuit difficulty was frequently 
experienced in calling the distant end and in conversing after 
attention had been obtained. Frequent tests did not reveal 
this difficulty for some time, as sufficient allowance was not 
made for a partial earth which was on the linè at the time. 
The fault was eventually located in some underground wire; 
on this wire being taken up and examined, it was found that 
the copper had been reduced to a fine powder in several 
places, caused, no donbt, by some impurity in the ozokerite 
insulation. The effect of the wire being so reduced to 
powder was to increase the resistance of the line to such an 
extent as to shunt so much current to earth through the 
faulty insulation that sufficient did not reach the distant end 
to ring the bell. | 

On single line systems of telephones, faulty earth wires 
frequently cause overhearing and partial contact. The 
reason for this will be apparent if fig. 1 is referred to. 

When two or more telephones complete their circuit 
through one earth wire and any resistance is introduced in 
it, instead of all the current going to earth at E, a portion 
of it, depending on the resistance of the earth and of the 
instruments, will continue along the wire to the second 
telephone, and through it to earth again at the far end of 
line 2. If the resistance of the earth is sufficiently high all 
the bells will ring when one is rung ; if it is not high enough 
only one bell will ring, but speaking will be overheard by 
any one listening on the other circuit. 


A resistance in the earth wire may be caused by the wire 
being badly soldered to the earth plate or to the water pipe, 
thus allowing corrosion to set in between the pipe and the 
wire, or it may be due to the wire being broken at some 
point and a loose joint being made, which soon becomes of 
high resistance through the oxidation of the wire. In one 
case two telephones were put into intermittent contact by an 
ordinary bellhanger’s joint being made in the earth wire, 


‘evidently by some person who had broken it and joined the 


pieces together thinking them to belong to an ordinary bell. 
If the water pipe to which the earth wire is soldered is fed 
from a cistern there will frequently be sufficient resistance 


Line Wires 
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introduced to cause difficulty, especially when the cistern is 
empty or the water is low, through there being no direct 
metallic connection between the main supply pipe and the 
pipe from the cistern. 8 i 
Faulty connecting up of the various parts of an instru- 
ment will frequently give rise to peculiar faults. In one 
case which has come under my notice, a second. receiver was 
connected to an instrument, and there not being any special 
terminals on the instrument for this purpose, the receiver 
was connected in shunt with the induction coil secondary 
instead of in shunt with the first receiver. The effect of this 
was that messages could be received all right, but could only 
be transmitted very faintly, because the current which should 
have gone to line shunted through the second receiver. (See 


Line Wires 


Fig. 3. 


fig. 2.) The longer the line the greater would be the pro- 
portion of the current circulating through the second 
receiver, and the smaller the quantity which would reach the 
instrument at the distant end of the line. The connections 
should have been as in fig. 3. | 

An interesting fault, which caused considerable trouble, 
was the following :—Complaint was made of there being a 
current on a certain telephone line when the instrument was 


Transmitter 
Fic. 4. 


in use. Several fruitless efforts to find the cause of this trouble 
were made, till on one occasion it was found that dis- 
connecting the primary circuit also disconnected the 
secondary circuit, Careful examination showed that the 
primary and secondary circuits were connected in series as 
in fig. 4, and not as they should have been as in fig. 5. The 
effects of this careless connecting up were rather curious. 
While speaking, the current was sometimes strong enough to 
actuate the ring-off signal, and thus cause the attendant to 
D 
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disconnect the circuits when they shonld have been left 
connected. The speaking properties of the telephone were 
not interfered with to any appreciable extent; at any rate, 
no alterations of the speaking powers of the instrument were 
noticed on a short line. 

Late one evening I was summoned to a certain fire 
station where there were a number of bells in the various 
firemen's rooms. These bells were all in parallel, 
and fed from one source of current. On my arrival at the 
station none of the bells would ring; as the source of current 
was in order, all the lines to the various bells were discon- 
nected in turn, till at last the faulty circuit was disconnected, 
when the whole of the bells, with the exception of the one on 
the faulty circuit, rang. It being late, the faulty circuit 
was left disconnected with the remainder of the bells ringing 
as usual. Early the following morning the faulty circuit 
was tested and found to be in order, and the bell rang all 


| Secondary 


Lines . 


a a mage 


Fia. 5. 


right ; also on connecting it to the main circuit, it, and all 
the other bells, rang as usual. On a thorough examination of 
the circuit which had caused all the trouble it was found that 
the fireman who inhabited the room in which this bell 
was fixed had been putting up some new . window 
blind fittings; these had chafed through the insu- 
lation of the wires where they were brought through the 
window frame, and caused them to be short-circuited when 
the window blind was drawn down ; thus the whole of the 
current passed through the short-circuit caused by the blind 
being drawn at night; consequently none of the bells rang. 
On the blind being drawn up in the morning, the short- 
circuit was removed, and the bells rang as usual. 

A very annoying fault is frequently caused by wires 
breaking under their coverings. This class of fault is so 
apt to be intermittent, and everything to be in apparently 
good working order while being examined. In testing for 
such faults a low battery power should be employed, not 
more than two or three cells, as a higher electromotive force 
is liable to break the fault down and leave the circuit good 
until it is disturbed. | | 

From the few examples given, it will be seen that tele- 


phone circuits are subject to many causes of interruption, | 


especially as only the more ‘interesting or more uncommon 
causes of interruption have been mentioned. 


ON THE PHOTOMETRY OF ARC LAMPS. 


By F. W. CARTER, M. A., Canvas. 


(Continued from page 121.) 


THE addition of the mesh diagram to a photometer vastly 
increases its value for the work in hand, but there is still a 
source of indefiniteness left, due to our definition of equal 
illuminations not necessarily fulfilling the condition of being 
additive. In fact, if two illuminations are equal according 
to our definition, and they be both doubled, they may no 
longer be quite equal. I say “may” because I am by no 
means sure that the trouble really exists, though one would 
expect it to exist, and would naturally assume its existence in 
the absence of knowledge to the contrary, since different 
coloured lights produce different sensations, and it is unlikely 
that doubling the lights would increase the sensations in 
the same proportion. The phenomenon in question is not 
that of Purkinje*, wherein an estimate of the intensity of 
illumination is made without the aid of. a mesh 


*See Palaz's “ Treatise on Photometry,” page 78 (English translation). 


diagram, and so not in accordance with our definition. 
However, the indefiniteness is removed by always 
reducing the apparent brightness of the diagram to the 
same value for the purpose of observation, which is 
possible in the improved form in which the photometer is 
being put on the market. This is shown in side and front 
elevations in fig. 5, which shows the telescope through 


ORO) 


ANERIAN A AEDA ENR ATRI * 


i 


LA 1 
' 
4 | 
d 
ARS 7 
SS 7. 
Vea zs 
Ass 2 
N 27 74 
f in 
8 N 

¥4 


Saks 7 


2 
NS COG MTL ETE hla 


SAKES 


which the mesh is seen, whose aperture can be altered by 
means of an adjustable diaphragm in order to vary the 
apparent brightness of the mesh. The use of a telescope is 
a considerable aid to good observation since it overcomes 
any error due to differences in the two eyes of an observer, 
and allows him to easily concentrate his attention on the 
diagram, besides forming an image of definite angular 
dimensions—an important provision when a mesh diagram 
is used. The design used in the diagram is shown in fig. 6, 
and the size is such that a normal eye at a distance of 10 
inches can just distinguish the centre squares, when the 
brightness is that of a white surface having an illumination 
of a candle-foot. This is taken as a convement amount to 
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which to reduce the brightness for this work. The photo- 
meter head can be reversed in order to test the equality of 
the two sides, and, if a difference is found, it can be 
rectified by simply turning a screw. The line of squares 
equal to those at the centre of the diagram forms a portion 
of a lemniscate or figure eight (œ), and the observer 
adjusts the position of the photometer and aperture of the 
telescope until the two indistinct portions just meet at the 
centre. His candle-power is then independent of the length 
of the bench on which it is obtained. 

Light which strikes even a black surface at grazing in- 
cidence, will be largely reflected regularly, and may affect 
the photometer ; and such light should be cut off by screens 
at right angles to the surface. Thus a few movable screens 
are often required to cut off the light reflected from the top 
of the photometer bench. 

So much then for the room and its appointments. The 
general method of making a test will be sufficiently under- 
stood from the foregoing, but a few practical hints conducive 
to good working, may be usefully given here. Two operators 
at least are required to carry out a test, one to take the read- 
ings—who should not allow himself to see the arc, at any 
rate without dark glasses on—and the other to put the lamp 
in position, and to see that it is burning under normal con- 
ditions ; the latter may also see that the standard keeps 
constant. If a gas standard be used, it should be lit a 
quarter of an hour before tlie tests begin, as it will probably 
vary in warming up. The same remark applies to the 
primary standard. It is well to calibrate the secondary 
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standard before and after the tests each day. If the arc, 
during some period, is found to be varying rapidly—as is 
often the case just before feeding—the readings should be 
discontinued until it is approximately steady. Several in- 
dependent observations should be made in each position of 
the lamp, and the mean reading taken to give the candle 
power. The common practice of discarding a reading simply 
because it differs considerably from others of the same batch, 
cannot be too strongly condemned. The calculations can 
be made with ease and rapidity by means of a slide rule. 
The candle-power is— 


_ distance of arc from’ photometer y 
Ta (dna of standard from photometer 
! 2 
(candle- power of standard) = (5) 8, Say. 


Clearly then, with a slide rule of the Gravet pattern, if on the 
lower scale we put ö, on the slider, opposite a, on the rule, 


and on the upper scale look, on the rule, opposite s, on the 


slider, we shall obtain 1, so that the one adjustment is suffi- 
cient to obtain the result required. If, however, we construct 
once for all a curve having (a/b)? as ordinate, and æ or b as 
abscissa, we may reduce the calculations to the multiplication 
of the ordinate corresponding to the reading by s. 

When a test has been made, à polar curve should be drawn, 
having the radius vector in any direction equal to the candle- 
power of the arc in that direction, angles being measured 
from the axis of the lamp. Some uses of this polar curve 
were given in a recent article by the present writer.* 

Perhaps the fairest way of stating the power of an ordinary 
_ commercial arc lamp—in so far as it can be done by a single 
number—is by giving the mean hemispherical candle-power 
over the lower hemisphere, when the lamp is to be used for 
public lighting, and by giving the mean spherical candle- 
power when it is for shop or indoor lighting. These are 
easily calculated from the candle-powers in different direc- 
tions—preferably taken from the polar curve—in the manner 
indicated in the following: 


0 (measured from axis) I I sin 6 
0 10 0 
20 120 120 sin 20° 
90 | Ea 100 


2 (1 sin 6) 


— 


The mean hemispherical candle-power, H, is— 
90 
H = 12 (1 sin 6) — $ Ig} x 0'174; 
0 À 
that is, H is U-174f times the sum of the values of I sin 0 


for every 10° between the axis of the lamp and the hori- 
zontal, diminished by a half of the horizontal candle-power. 


180 
The mean spherical candle-power is 0°087 2 (I sin 6), or 


0087 times the sum of the values of I sin 6 for every 10° 
between the downward and upward vertical. 


(To be concluded.) 


THE INCANDESCENT LAMP. 
By ED. C. Dx SEGUNDO, Assoc.M.Inst.C.E. 


(Concluded from page 120.) 
A COMMON standard of candle-power has now been adopted 
among American manufacturers, namely, the English Par- 
liamentary standard taking the mean horizontal candle- 
power of each lamp when rotated at about 180 revolutions 
per minute, and it is stated by Mr. Willcox that the leading 
makers now photometer each and every lamp, with the 
result that lamps at the present day supplied by reliable 
manufacturers may be considered to be tested to a quarter of 


° See Exectrican Revimw, December 22nd and 29th, 1899. 


t te, 160 the circular measure of the common interval 10°. 


a volt, no lamp varying more than one candle above or 


below its rated candle-power, nor more than 6 per cent. above 
or below its rated wattage... Such a condition of things is. in 
the highest degree desirable since the average efficiency of 
the lamp is thereby increased, which means that it will grow 
in favour with the users of electric light. Mr. Willcox does 
not state specifically that the above eminently satisfactory 
methods of dealing with lamps apply to 200-volt lamps, 
and from the general context it would appear that 100- 
volt lamps are referred to. It is to be inferred 
that practically the same difficulties are experienced in America 
that have been met with here in turning out a thoroughly 
satisfactory 200-volt lamp, and at first sight the reason 
seems somewhat obscure, at least so far as 16-C. P. 200-volt 
two-filament lamps are concerned. 

In Europe the 8-0. P. lamp is used to a much greater extent 
than in America, where the 16-C. Pp. lamp is taken as the 
standard of lighting. Of course every one knows that a 16-C. p. 
lamp is more easily turned out than an 8-C. P., and comparisons 
of the behaviour of incandescent lamps in Europe and in 
America would hardly be fair if, as is probable, the propor- 
tion of 16-C.p. lamps is higher in America than it is here. 
The demand for 8-c.p. lamps, however, is growing very 
rapidly in America, and for very obvious reasons, so that 
manufacturers must turn their attention to 8-C. P. lamps, for 
which in all probability there will he a larger demand in the 
future, proportionately, than there has been in the past. But 


it is reasonable to assume that any improved methods will 
apply as well to the manufacture of 16-c.P. as of 8-C. P., and 
hence the 8-C. p. will probably always lag behind the 16-C. p. 
in efficiency for equal life. 

Mr. Willcox gives a diagram, fig. 1, showing 10 years 
improvement in candle-power performance of 3°1-watt 
lamps in America. It is interesting to note the upward 
tendency of the candle-power during the first few hours of 
life in the 1899 lamps, and that 1888 lamps sink to 80 per 
cent. of their original candle-power in 200 hours, whereas 
1899 live 450 hours before this diminution in candle-power 


‘is reached. 


The fact that an incandescent lamp must diminish in 
candle-power per watt as time goes on is only just beginning to 
be fully realised. Hitherto a 16-c.p. lamp has been spoken 
of as such at all periods in its life because the number 16 
appeared upon it when sold. It may have given 20 C. p. or 
12 C.. initially, and may have dropped very rapidly in 
luminosity during the first few hours of its life, but to its 
purchaser it always remains a 16-c.P. lamp. The same 
superstition seems to cling to incandescent lamps in America, 
and Mr. Willcox suggests that much of the blame for this is 
to be laid at the door of gas. It is only natural, after all, 
that the conditions under which light was produced by the 
well-known method should tend to obtain when dealing with 
the new method. Gas burners were bought and renewed by 
the consumer, therefore electric light burners were to be 
dealt with in the same way. The gas burner was usually only 
renewed when it was broken: therefore those who replaced 
their gas burners by electric lamps naturally burnt the fila- 
ment to destruction, and then quite reasonably complained 
that the electric lamp at 4s. did not last one-tenth of the 
time that a Id. gas burner could be relied upon to give 
light. Iu gas lighting, the light is primarily dependent 
upon the quality of the gas, a burner by a good manufac- 
turer suffering little deterioration, except by fouling, but in 
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electric lighting the quality of the light depends upon the Another evil resulting from the fact that consumers provide 
burner, their own lamps is that the consumer very naturally prefers 
There is, therefore, much to be said for the principle that lamp which burns longest, and is cheapest. It is difficult 
adopted by not a few of the leading electric light. companies for the consumer to appreciate the true loss of light, owing 
in America, of supplying all the lamps required by the con- . to the gradual diminution in general illumination in the 
sumer on a free renewal basis. Of course, the lamps are room. In these circumstances electric light tends to remain 
indirectly charged for in the price of energy, but the con- dearer than gas, as, apart from the fact that such lamps as 
sumer thinks that the lamps are thrown in, and this also above described must of necessity be low-efficiency lamps, it 
very often happens that the consumer changes an 8-C.P. lamp 
for a 16-¢.P., ora 16-C.P. for a 32. P., in order to get more 
HOURS light, thus incurring double the expense for energy, whereas 
3233 sdetasead staseseal IESE by the introduction of a good 3}-watt lamp, the desired 
1 . bites teats 500 illumination might quite possibly have been attained, and the 
25 cost, if anything, lowered even in comparison to the original 
lamp. It is, of course, impossible to expect the average 
consumer to go into the question of the proportion borne 
by the cost of the lamp to the cost of energy used during its 
life. But this is certainly a matter which the supply com- 
. pany can take into consideration to the ultimate advantage 
of themselves, the consumer, the manufacturer, and the 
electric lighting industry in general. Under existing con— 
ditions the position of the incandescent lamp is more that of 
a power user than that of a light producer. Lamps are sent 
out by manufacturers which no doubt may have been tested 
by a wattmeter, but which though correct as to wattage may 
be lamentably high as to-watts per candle. The converse 
also holds, and the average of a whole consignment may 
even be fairly correct as regards initial or tested watts per 
candle; but the result in working is eminently unsatisfactory, 
—— 2—24222222ᷣ22 32222255 as the low watts-per-candle lamps have a short if a merry 
655555555 life, and the high watts-per-candle humps do not in any 
33233... cesses: sense make up for their deficiencies, What is wanted is 
that each and every lamp should approach as nearly as 
possible to its description both as regards watts and candle- 

power. 
Bearing upon this subject, fig. 2 is instructive. It is 
taken from Mr. Willcox’s paper, and illustrates the very rapid 
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eses : $ fall in candle-power of lamps which initially yield a candle- 

N aes power much in excess of what they are intended for. The 

lamps from which this diagram has been prepared were 
supposed to be 16 C. b. 

Fic. 2 Fig. 3 shows the performance of 10 16-c.P. 112-volt 

l 3·I-watt lamps. The lamps are well made and the results 


i g 

tends to popularise the electric light. This method, also, Summing up, it would appear to be in the interests of all 
has the advantage that orders for lamps are placed with the concerned that 
manufacturers systematically, and they can make arrange- 1. The incandescent lamp should be considered by manu- 
ments for the supply in advance, and thus run their works fncturers first and foremost as a light giver. 
at a far more uniform rate, which reacts not only upon the 2. Every effort should be made to raise the average 
cheapness, but also upon the quality of the lamp turned out. efficiency. 

Under the system in vogue in this country, the consumer 3. Every lamp should be tested for candle-power as well 
rarely keeps a stock of lamps himself, and the retailer does as energy consumption before leaving the works. 
not do so to any extent either, with the inevitable conse- 4. The supply of lamps to consumers should be intelligently 


quence that orders pour in to the manufacturers during the organised as this would benefit the consumer by giving him 
winter season, and almost cease during the summer months. a more continuously good light for the same expenditure, and 
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would enable standing orders to be given to manufacturers, 
thus greatly facilitating the production of lamps on approved 
principles, | 


SOME NOTES ON THE ELECTROLYTIC 
DRILLING AND SLOTTING OF METALS, 


By SHERARD COWPER-COLES. 


EXPERIMENTS were undertaken with the object of ascer- 
taining whether it is possible to drill and slot holes 
electrolytically at a sufficiently rapid rate to be of com- 
mercial value. Such a process would have many advantages, 
as hard tempered plates, such as armour plates, could 
be drilled without withdrawing the temper, in posi- 


Fic. 1.—-Suapes oF HOLES DRILLED BY THE COWPER-COLES 
ELECTRIC DRILLING MACHINE. 


tion. The process, no doubt, would also be found very 
useful for submarine work, as plates, bolts, chains, &c., 
could be cut, using the salt water as the clectrolyte, the only 
apparatus required being the drilling nozzle and a small 
wire for conveying the electric current. The apparatus 


Fia. 2. 


could be placed in position by the diver, and would not 


require any further attention until the work was complete. 
Another feature of interest is that holes of any shape could 
be drilled, such as illustrated in fig. 1. 


In the first experiments the electrolyte was projected on to 
the iron to be drilled, as shown in fig. 2, a strong current of 


electricity being caused to flow from the metal to be drilled 
through the jet of liquid and thus back to the source of 
electricity. This method was found to be fairly satisfactory, 
but the holes were not sufficiently true. A nozzle was then 
constructed, such as shown in fig. 3, the electrolyte being 
rapidly circulated through the nozzle and round the baffle 
plate placed down the centre, so as to get free circulation. 


Section on A B \ Section on C D 


Section on E F 
Fic. 3. 


A pointed rod, fitted in a gland, is so arranged as to 
be near the erd of the baffle plate; this needle forms the 
negative electrode, on which the iron is deposited as a powder, 


due to the high current density, and is washed away by the 
rapidly circulating electrolyte. 
The end of the nozzle is titted with a rubber washer, 
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which can be easily removed, and the shape and size of the 
hole to be drilled is determined by the shape and size of the 
rubber washer. , 

Fig. 4 shows a machine designed for cutting out large 
holes, such as man holes, port holes, &c., the jets of liquid 
being caused to revolve round the centre. 

Some of the best results for iron have been obtained with 
a solution of sulphuric acid, but good work has also been 
done with ordinary salt water. 


a 


| ELECTRICALLY-DRIVEN SHOPS. 


By E. BROOK. 


THE electrical driving of workshops is a subject that is very 
rarely touched upon by electricians-in-charge, though their 
experiences must often be very valuable. 

In my own case, I have charge of the electrical depart- 
ment of a large engineering and boiler works in the 
Midlands, We have an average output of 600 units, four 
generators driving 25 motors, two electrical cranes, 30 arcs, 
and about 600 16-C. P. lamps. When I took my present 
situation, about 12 months ago, I was given to understand 
that I must get the plant put into a thoroughly reliable 
condition, and place everything on a very sound footing, so 


that only by something very extraordinary could anything - 


go wrong. I find that engineers want electrical machines 
to be like engines and boilers, that is, thorough, and so 
that they will work well on overload, if necessary. Fuses 
they look upon with no favourable eye, because if every time 
a motor was started roughly in a boiler shop a fuse were to 
go, you would require a man to stand by the motor. Like- 
wise, employers do not like to be told every time there is a 
bit of trouble with a motor, “ Oh! we must make a larger 
motor—this is overworked.” Every dynamo and motor here 
is overworked, though we have no trouble with them now ; 
they are submitted to very rough usage, and stand it. They 
start at near double load, and must be fused for above that 
amount. 

J got this result by two means — insulation and 
thoroughness. I found it was better to sacrifice a little 
efficiency in the armature to get good insulation. 

We had three 6-H.P. open type drum-wound motors, that 
were constantly burning out. The armatures were wound 
with 104 wire, and the current density was 3,000 amperes 
per square inch; they were rewound with ‘092 wire and better 
insulated. Result, slightly lower efficiency, current density 
8,910, nine months’ run without any attention. 

We have a very large planing machine, worked by a 
10-H. P. motor, taking (at 110 volts) 80 amperes with the 
cut, 100 amperes when table is reversing, 150 amperes at 
point of reverse; the current density in the armature is 
3,940 amperes per square inch, This armature was con- 
stantly breaking down until I converted it into a gramme 
wound armature, with the very best results, 

A 12-H. p. enclosed motor of a very good type was driving 
a second large planer taking 80 amperes; armature wire 
177 S. W. G.; current density 2,320 amperes to the square 
inch, This motor, after about one hour’s run, would get 
unbearably hot; J had to take it ont and put down a 
10-H.P. open type, wire 7 S. W. G., current density 3,150, 
and that mended the trouble. 

I find that brush rockers on motors ure worse than useless, 
as men and lads will touch the machines, with the result that 
the brushes are often left in the wrong place. I have them 
all rigidly tixed in their correct position, Oil covers should 
be made so that they cannot remain open. Brush carriers 
would be more useful if made suitable for either gauge or 
carbon brushes, for use with gauze when the motor has to 
carry more current than the carbon brushes will allow, with- 
out heating the commutator. Motors are compelled to work 
overloaded at times, and an employer will not hear the tale 
that he cannot add another straw, so to speak, to his motor. 
If electricity is ever going to be a complete success for 


workshop use, it must be thoroughly reliable, and inspire 
confidence in men who do not understand the theory of elec- 
trical machinery, as the buyer is the man that must be most 
considered. 

Each length of armature wire is treated with two coats of 
shellac varnish and baked ; the armatures do not look quite 


_ 80 well as when they are varnished at the finish only, when 


the blemishes are covered up and the holes filled with shellac, 


which, on the first heating of the armature, is thrown off 


inside the poles. 

All our armature cores and field formers are covered with a 
thin layer of mica laid lengthways round them. The ends of 
the cores of slotted armatures are often left with only the usual 
insulation that is used inside the slot, extending to the 
corners, with the result that armatures soon get earthed. 
I remedied this fault by stripping the core and placing fibre 
washers at the ends, slotting the tibre to suit the slots in the 
core, and rounding the corners of the fibre. 

Fuses are set at about 150 per cent. overload, which 
must look absurd and amazing to the armchair electrician. 
The reason is that the steam, towards mid-day, gets very 
low, causing the voltage to fall, which means a 
rise of amperage in all the motors, they having to 
start and work with a greater current. The proper thing to 
do would be to shut down some of the motors; but no! 
things must be kept going, and not allowed to break down. 

These experiences will show some of the difficult condi- 
tions that must be surmounted in workshop practice and a 
few of the ways of overcoming them. 


CORRESPONDENCE. 


Destruction of Underground Cables. 


With reference to the letter of Messrs. Drake & Gorham 
in your issue to-day, I can remember some years ago coming 
across several cases in which the lead covering of cables was 
quite destroyed, as far as its useful purpose was concerned, 
after being laid only about a year or so. In one case the 
damaged cables were laid under the footway adjoining a 
meat-curing establishment, and the brine used there fre- 
quently flowed over the pavement and soaked into the soil, 
when on coming in contact with the lead covering of the 
cable a chloride of lead was formed. 

In other cases the decomposition of lead seemed to be 
traceable to electrolytic action, as it was confined to the 
positive cable, the trouble, of course, being primarily due to 
the existence of leakage from the conductor to the lead. 
The lead-covered cables to which I refer were not concentric, 
and were used for carrying continuous current. They were 
not armoured, but were laid in bitumen. The result was 
that the lead was chiefly decomposed at the points where the 
insulating effect of the bitumen was smallest. 

A further repetition of the trouble was avoided by con- 
necting the lead to earth at each end, and wherever lead- 
covered cables may be laid for continuous current supply, 
care should be taken to prevent the flow of any leakage 
current from the lead except at definite points and throngh 
properly constructed connections. This is particularly 
important where the insulation is of such a nature as to 
depend for its preservation on the lead. 


Electrical Laboratory, Guildhall, E.C., 
July 20th, 1900. 


A. A. Voysey. 


Messrs. Drake & Gorham’s letter on the above subject 
reminds me of a story told by Sir William Preece. 

In the early days of submarine cable work, Sir William, 
then Mr. Preece, wrote a paper on the survey of the ocean bed 
previous to the laying of submarine cables, in which he 
advocated that a careful survey of the bottom of the ocean, 
where the cable was to lie, should be made before the cable 
was put in hand. 
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When the paper was read, the President of the Institution, 
before whom the paper was given, looked up from his chair, 
and gruffly asked the author if he really meant that the 
bottom of the ocean was to be mapped out like a piece of 


land, and when the author replied that he did mean that, the 


President, so the story goes, grunted, audibly. 

Everyone knows now that, in so far as this advice is carried 
out, in tlie same proportion is it possible to construct a cable 
economically. | 

The same thing applies to underground work. It is a 
troublesome job to analyse the earth, and the water that 
pours down into the earth, where cables are to be laid, but 
economy in cable laying will be roughly in proportion to 
the thoroughness with which this is carried out. 

I also remember the remark of another eminent engineer 
on another subject. 

In the discussion on Sir Edward Reed’s channel tunnel 
project before the British Association, Sir Benjamin Baker 
remarked that he had a respect, born of experience, for water. 
The remark exactly expresses my feelings with respect to 
water. I have a profound respect for it, born of 25 years’ 
experience. 


Very early in my electrical career a respect for water was 


knocked into me, and the feeling has deepened as the years 
have rolled on. | 

For pure, unadulterated cusscdness, for finding its way 
into all sorts of places from which the engineer fondly 
imagines that he has completely excluded it, for finding 
possibilities of galvanic batteries where it was hoped that 
none existed, and for generally making itself obnoxious to 
the innocent engineer, water stands unrivalled. 

In some cases the capillary dodge is worked ; in others the 
water mischievously converts itself into vapour, promptly 
reconverting itself into its original state as soon as it has 
penetrated the engineer’s fortress, where it performs the 
usual operation of the enemy who is unsuspected, and 


attacks the defences with the usual weapons of galvanic . 


action. 

Personally I do not like armour. I would rather have 
the money that the armour costs spent in insulation, or, if 
it is one of the paper-covered cables, in insulation and lead. 

By laying on armour you always run the risk of damaging 
the insulation that is underneath, in the process of laying it 
on, and you deprive it very largely of that valuable quality, 
flexibility, while in many cases you create, with the 
moisture that will always be present, a galvanic battery, 
which in one cable, at least, will be acting in the same 
direction as the leakage current. 

It should also be remembered that water has a wonderful 
facility for absorbing dissolving acids, dirt, and everything 
that the electrical engineer wishes to keep away from his 
connections, but which the water will always lead up to 
them, no matter how careful are the precautions taken to 
prevent it. 

If I may make the suggestion, the Municipal Electrical 
Association would confer a great boon on its own members, 
and on electrical engineers generally, if they were to under- 
take a systematic analysis of the soil, the water that runs 
into the soil, and the atmosphere above, in every section of 
their districts. | 

Sydney F. Walker. 


We are rather surprised to see that under the above head- 
ing Messrs. Drake & Gorham have thought fit to publish a 
letter from us to them, without our knowledge or permission, 
and think, in justice to ourselves, we should state that we 
simply received an order about four years ago for this cable 
of a size, quality, and external finish, selected by them 
without consulting us as to its suitability ; in fact, of a class 
commonly used for shipwork. We, therefore, did not know 
how they laid or erected the cable until they wrote recently 
asking us if we could let them have an explanation of the 
failure. Had they asked us also how to overcome the diffi- 
culty we should have been very pleased to have advised 
them; but, so far, they have not acknowledged our letter of 
explanation, except by publishing it. 

The Telegraph Manufacturing Co., Ltd., 


JAMES TAYLOR, Director. 
London, July 25th, 1900. 


` Bicycles and Icicles. 


I notice in to-day’s issue a very interesting question by 
Mr. Henry James Saint Benno Cunliffe, M.A., Oxon. He 
says, Is there no means whereby electricity can be adopted 
to rotate the cylinders of an ice cream-making machine?“ 
Although not personally acquainted with the mysteries of 
that art, my experience in the use of electricity assures me 
that such a development must be possible, and if he has a 
little time to spare he may enter upon an inquiry which 
promises very valuable results. | 

Let him begin at the beginning, erect a small household 
crematorium in which to incinerate the daily dustbin 
material, with this the heat necessary to create his electricity 
might possibly be obtained. , : 

A statement of the result in ice cream per unit of dustbin 
refuse would be, I am sure, very acceptable to many of your 


readers. N 
i A. L. Steavenson. 
Durham, July 21st, 1900. 7 


Tramway Traction Queries. 


I feel sure you will be interested to read the enclosed 
which I přesume is being sent round to several towns that 
have adopted electric traction. The borough surveyor had a 
deputation from Leicester who inspected our electric tram- 
ways here, and if I remember rightly, took up about half a 
day of my time. This list of questions, numbering 125, 
would take probably half a week to answer, and I am not 
prepared to spend the time. 

; Alfred S. Giles. 


[The portentous document referred to came to us as a 
“ boon and a blessing ” ; we have not met with anything so 
refreshingly cool since the hot wave descended upon us. 
The list of queries is accompanied by a letter requesting 
photographs of tramways, power stations, cars, &c. Truly 
the harassed tramway engineer has much to put up with !— 
Eps. ELEC. REv. | 


Electricity Meters. 


I have before me the prospectus of the Schattner Elec- 
tricity Meter Company, Limited, which has been formed with 
a capital of £50,000, and has its secretary and offices at 
Dacre House, Victoria Street, S.W. oe 

Although the document is marked as being for private 
circulation, nevertheless there is at least one point in it which 
is, apparently, so open to criticism that you may think it 
advisable to give the directors an opportunity of explaining 
it through the medium of your valuable columns. 

I am aware, being, as I am, connected with a competing 
business, that my views may be regarded as biassed ; but I 
would point out that it is because I am intimately 
acquainted with this particular business, that I have the 
knowledge of detail that should render me specially competent 
to express an opinion. : : | l 

The company is formed to acquire certain patent rights, and 


the business, plant, and machinery of Messrs. Schattner and 


Company, of Norwich. | 

The prospectus gives no valuation of the plant and 
machinery, and the statement of net profits earned during a 
certain period of about six months would, of course, be of 
more value, were the basis upon which the profits are calcu- 
lated set out in the prospectus ; there is no apparent means 
of telling whether rent, salaries, and sundry other necessary 
expenses have been provided for, except by examining the 
auditor’s report at the solicitor’s office in London, which is a 
privilege of which country investors can hardly be expected 
to avail themselves, 

I may take it, therefore, that the patent rights are the 
principal asset to be acquired for the substantial sum of 
£17,800, and it is to these patent rights that I particularly 
wish to direct your attention. | 

British patent No. 14,107 is the patent reported upon 
Fy counsel in the prospectus, and it is, therefore, probably 
regarded as the most important patent to be acquired. 

In this patent there is described a form of prepayment meter, 
that probably could not be made to work in practice, unless 
further inventive ability were displayed in the construction 
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of the instrument. The sparking due to the gradual 
- breaking of the circuit, after the amount of electricity 
paid for had been consumed, would quickly burn ‘up the 
switch contacts, and possibly they would be destroyed on 
the first operation of the meter, as there is no provision in 
the patent for a “ quick break.” 

With all due deference, therefore, to Mr. Fletcher 
Moulton’s opinion, it seems to me that the patent is of little 
or no practical value, for the above reason. 

The inventors seem to have soon discovered the difficulty, 
and on October 27th, 1898, they filed an application for a 
patent numbered 22,603, for a means of preventing this 
sparking. According to this invention, they connect the 
two contacts together, through a high resistance, so that the 
circuit is never really broken, and, therefore, no sparking 
takes place. 

This resistance also has the effect of dimming down any 
lamps alight on the circuit, instead of the consumer being 
suddenly placed in the darkness, and so warning is given 
that the meter requires to be replenished with more coin of 
the realm. 

Practically the same invention appears to have been pro- 
tected by two different people more than a year before the 
date of the Long-Schattner Patent, No. 22,603 of 1898. 

I refer to Beaumont’s Patent 17,523 of 1897, and 
Emmott's Patent No. 17,676 of 1897. 

Curiously enough, Beaumont was only two days before 
Emmott in patenting this same idea for dimming down the 
lamps connected with a prepayment meter by means of a 
resistance, employed in both cases in substantially the same 
way as is described in the Long-Schattner patent more than 
a year later. 

There is no mention in the prospectus of an arrangement 
having been come to with either Mr. F. J. Beaumont or Mr. 
Walter Emmott, and even if there were, it is not altogether 
evident how any such arrangement could render the Long- 
Schatiner patents valid, and of course the validity of some 
of the foreign patents—not all—are probably adversely 
affected by the existence of any British anticipations. 

I may be wrong in my conclusions, but if so the directors 
will doubtless be glad of an opportunity of correcting me. 
Anyhow, I am quite sure of my facts, 


London, N. W., July 22nd, 1900. 


Chas. O. Bastian. 


The Inst. E. E. and Sunday Observance. 


I have recently received from the Institution of Electrical 
Engineers a circular announcing the proposed arrangements 
for the entertainment of the members of the American Insti- 
tute of Electrical Engineers who will be visiting this country 
during August. 

It is with the deepest regret and concern that I note the 
first item on the programme, viz., a trip up the Thames-on 
Sunday, August 12th. The hope is expressed that a large 
number of members and ladics will take part in the pro- 
ceedings, in order that a “true British welcome’ may be 
given to the guests ! | 

Tt is quite foreign to all the traditions of this country for 
a leading scientific society to give an entertainment upon a 
Sunday, and I canuot but feel that a more truly typical 
British welcome—all the heartier because of the freedom 
from conscientious scruples—would be extended to the 
visitors upon any other day of the week. 

Perhaps it is not even yet too late to remedy the matter, 
and thus save the Institution from establishing so dis- 
creditable a precedent, which will bring dishonour upon the 
country, and cast a stigma upon the profession. 


A Christian Briton. 
July 25th, 1900. 


DDD 
PARLIAMENTARY COMMITTEES. 


ELECTRIC LIGHTING IN LIMEHOUSE AND MILE END. 


On Wednesday, Thursday, and Friday last week, the Select Com- 
mittee of the House of Lords, presided over by the Earl of Camper- 
down, considered Provisional Order No. 10, which was to confirm 
the provisional orders for the lighting of Limehouse, Mile End Old 


Town, and St. George's-in-the-East. The whole of the districts, 
with Whitechapel, will, under the new Local Government Act, 
shortly be merged into the municipality of Stepney, and the Bill was 
the result of local action in the parishes concerned to have the whole 
of the lighting of the new borough carried out in connection with the 
present station of the Whitechapel Vestry. 

Mr. Worstey Tayror represented the local authorities, and 
explained that the only opposition came from the County of London 
Electric Lighting Company, which, in 1897, obtained a provisional 
order for the supply in Limehouse, Mile End Old Town, and 
St. George’s-in-the-East, but up to the present couusel stated that 
the company had done nothing to carry out their obligations. 

Major P. Canpzw was called, and gave evidence in support of 
the order. He considered that the generating station of the White- 
chapel authorities was a good one, and the site was capable of being 
utilised so as to give ample plant for the supply of electricity to the 
whole of the new borough. From a commercial point of view, he 
would say the advantage would lie with the Corporation in supply- 
ing the district from Whitechapel rather than with the company, 


which had to bring the electricity from the parish of St. Luke 8. 


The County of London Company, he considered, had deliberately 
decided to attempt to bring the current from an outside district, and 
if they were foiled by the intervening local authorities, they must 
abide by the result. 

Other evidence was called, including that of Mr. W. Jameson, the 
surveyor to the Whitechapel Vestry, who stated that they now had 
a quantity of machinery on order which would quadruple the power 


of the station. 


Mr. W. BRAITHWAITE was called for the County of London Com- 
pany, and stated that with all their efforts they had failed to get 
wayleaves to carry the current from St. Luke's to the districts 
concerned till recently. They had now secured at considerable cost 
a wayleave from the canal company, and they were prepared to lay 
down plant at once to carry out the obligation. 

Mr. C. P. Spanks, engineer for the company, gave similar 
evidence, and added that having now obtained wayleaves it was 
proposed to lay down four conduits. The company had adopted 
the two-phase system in order to give a supply to the East-End 
districts. 

Mr SypNey Monse, solicitor to the County of London Company, 
gave a history of the electric lighting orders in question, and charged 
the local authoritics and the County Council with obstructing the 
company. 

Counsel having addressed their Lordships, the Committee decided 
that the Bill should proceed. 


WALSALL TRAMWAYS. 


THE Select Committee of the House of Commons, presided over by 
Colonel Gunter, considered the Omnibus Bill of the Walsall Cor- 
poration, which, amongst other things, would give the Corporation 
power to re-equip the existing tramways, and make extensious both 
inside and outside the borough at a capital expenditure of 
£160,050. 

The Committee passed the preamble of the Bill. 


BLAckrool, St. ANNE'S AND LYTHAM TRAMWAYS. 


THE Blackpool, St. Aune's and Lytham Tramways Bill came before 
Lord Morley’s Committee of the House of Lords as an unopposed 
measure on Thursday last week. The Bill gives power to greatly 
extend the tramway system between the places mentioned at a cost 
of £50,000, and to work the same with electricity. 


HUDDERSFIELD TRAMWAYS. 


On Friday last week, the Huddersfield Corporation Tramways Bill 
passed Lord Morley’s House of Lords Committce on Unopposed 
Bills. The Bill asked for power to enable the Corporation to extend 
the existing tramways both inside and outside the borough, and to 
substitute electric traction for the existing steam traction. The 
capital powers asked for under the Bill were £399,000. 


GLASGOW District TrRaMWways. 


Tu Glasgow District Tramways Bill, promoted, by Mr. W. M. Murphy, 
which has already passed the House of Lords, and which was last 
week before the Court of Referees, as reported in the ELECTRICAL 
REVIEW of last week, on Thursday and Friday came before Sir 
Lewis M'lver's Committee of the House of Commons. The Bill is 
to authorise the construction of a series of electric tramways in and 
around Paisley and Renfrew. 

Mr. PEMBROKE STEPHENS contended that the Glasgow and 
Renfrew District Railway and the Paisley and Barrhead District 
Railway would not be affected by the scheme which they were 
opposing, and the experience of the past few years had shown that 
where large railway companies had opposed electric tramways they 
always failed in their opposition, because the character of the new 
traffic was different. 

Mr. W. BARRINGTON, the engineer of the scheme, said the gross 
estimate for the scheme, after taking into account the obligations 
that had been placed upon the promoter by local authorities, was 
£227,669. The capital was raised. 

A good deal of local evidence was called to show the utility of 
the scheme, and Mr. W. M. Murpuy, the promoter of the scheme, 
expressed the opinion that-the tramway would pay. 
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Evidence was then called in opposition to the scheme to show 
that the railways would be injuriously affected by the competition, 
and after addresses by counsel, 

The CHAIRMAN said the Committee were struck with the fact that 
the scheme was a good one, and the opposition had made no im- 
pression upon their minds, but they realised that the promoter had been 
encountered bya large number of different local bodies with conflict- 
ing views, and with different degrees of rapacity. One line had to be 
given up because it was opposed by that powerful municipality the 
Glasgow Corporation, and another had to be given up to the tender 
mercies of Renfrew with no assurance that Mr. Murphy would 
ever be able to make it. Yet another line remained in the air, 
obviously with the purpose of joining up the Corporation tramways 
of Glasgow when that Corporation managed to bring its boundaries 
to the west side of Govan or even to the borders of Paisley. What 
practically remained was an excellent line out to Johnstone. That 
was all that was left of the scheme, and it was the result of a 
system which amounted to blackmail on the part of the local 
bodies. It seemed to the Committee of little doubt that local 
authorities, with the exception of Glasgow, approved of the under- 
taking, and they were very glad that a gentleman with experience 
and capital came to provide the scheme, but they hid their joy from 
Mr. Murphy, and meant to screw as much out of him as they could. 
It seemed that what went on was that each of the three or four con- 
flicting bodies fought for its own hands, each determined to make 
a profit no matter whether the scheme itself made a profit or not. 
What with agreements and clauses added in the House of Lords, 
many of which were conflicting, the Bill would allow a highly 
artistic, but not properly-clothed advertisement to pass through the 
streets of Paisley on a car, but the advertisement might be stopped 
on the border of Renfrew, and kept with its face turned to the wall 
until the car returned again to Paisley. Personally, he thought the 
business of a municipality was not to sell wayleaves, but to main- 
tain the roads for the use of the public, and the question of the 
legality of such changes as were proposed in the Bill might be 
raised. He asked Mr. Murphy in the face of all those things 
whether he considered the scheme worth while going on with. 

Mr. Murpuy said he did not think the workability of the under- 
taking had been very seriously affected, but he had no reason to be 
more enamoured of the scheme than he was before. 

The Committee then deliberated in private, and on the proceed- 
inge being resumed, the CHAIRMAN said: The Committee find that 
the preamble of this Bill is not proved,.but they desire to put on 
record that in their view the original scheme was a good one, and 
calculated to be of much use to the district, but it has been so 
mutilated and loaded with conditions by conflicting interests and 
the excessive demands of several local bodies that at present it 
appears to the Committee to be wholly unworkable. 


MUNICIPAL TRADING. 


THE Joint Committee on Municipal Trading sat again on Friday 
last week, the Earl of Crewe presiding. Evidence was given by 
Mr. Shepherd, representing the building trades, and Mr. Waterlow, 
chairman of the Housing Committee of the London County Council. 

Mr. G. C. Kuvcssury, Mayor of Blackpool, replying tothe Chair- 
man, ssid that among the enterprises which the Corporation 
possessed were the gas works, electric lighting works, markets, and 
tramways. The electric lighting undertaking had been established 
some seven years. They had acapital of £117,000, and had accumu- 
lated a sinking fund of over £9,000. The income for the seven 
years amounted to £74,000, and the gross profits to £28,000. The 
net profits were £3,200, the average net profit amounting to 1 per 
cent. on the outlay annually. The street lamps were lit at cost 
price ; the meters were given free. In 1894 they started with some 
56 customers. The price was 6d. per unit. Now they had over 900 
customers, and the price varied from 7d. to 2d., the average being 
under 3d. per unit. The customers were nearly one in 50 of the 
population, and one in 10 of the houses had the light. 

Have you any demand for power ?—Yes, but it is limited in 
Blackpool, as we have no manufacturers. There are some small 
works, printing works, &c., to which we supply power. 

Continuing, Wrrness said that the fact that the Corporation 
owned the gas works had in no way retarded the development of 
the electrical industry in Blackpool. So far from the gas hampering 
the electric light, they found that the one stimulated the other, and 
the public obtained great benefit by reason of the fact that they 
were both in the hands of the Corporation. 

By Mr. Grant Lawson: The streets of Blackpool had been lit by 
electricity longer than any town in England; it was the domestic 
supply which had been in operation for seven years only. 

By the CHAIRMAN : Regarding tramways, he regarded Blackpool 
as being in an improving position. The Corporation had had con- 
trol of the trams now for eight years. Not only was Blackpool the 
first town in England to adopt electric lighting in the streets, but it 
was also the first English town to adopt electric traction for its 
trams. Originally, the tramways were worked by a company, but 
after seven years’ successful working, the Corporation exercised their 
powers.of purchase, and bought out the company on terms fixed in 
the original agreement. As a Corporation, they had had the trams 
working for eight years. The capital outlay was £98,000, and the 
income for the eight years had practically equalled that amount—all 
but £2,000. The gross profit for the eight years had amounted to 
£31,000, and the net profit to £13,000, the average annual net profit 
being equal to about 3 per cent. on the outlay. 

Does that go to improving the concern ?—Largely. There has 
been a very small surplus divided in relief of the rates—some 
£3,000 in the whole time. 


Have you lowered your fares ?—The fares are extremely low, and 
the Corporation has extended the system very much as compared 
with the old system of the company. Last year we carried 
3,400,000 passengers. 

Replying to further questions, WIrN ESS said he was there to 
specially represent the borough of Nelson, who owned their electric 
lighting, which was initiated by them in 1893. It cost altogether 
£30,000, £10,000 of which had been spent, and £20,000 of which 
was being spent. The price charged was- 5d. per unit less 5 per 
cent. discount, and for motive power 2d. The works had just begun 
to pay. 

e Committee then adjourned. 


At the meéting of the Committee on Tuesday, Lord MORLEY, 
chairman of Committees in the House of Lords, gave evidence as to 
the procedure adopted by that House towards the promoters of 
Bills. He expressed the opinion that an amendment was needed 
in the Tramways Act of 1870. The time of purchase should be 
lengthened, because the cost of laying down an electric tramway 
was much larger than the cost of a horse tram. There was nothing 
to prevent a Corporation making a tramway and calling it a light 
railway.’ 

The CHAIRMAN: On the question of electric lighting orders we 
have had a great many complaints from witnesses that local authori- 
ties, particularly the smaller ones, have obtained orders and not used 
them. 

The Witness said he had heard the same complaints, and 
although the Board of Trade had the power to revoke the order, that 
power was used very sparingly. He would suggest that there should 
be a limit put upon the time for the completion of the works, the 
same as in the case of a railway, and if at the end of the time the 
works were not completed, the undertakers should go to Parliament 
or the Board of Trade and ask for an extension. To obtain that 
extended time they would have to bring good and distinct reasons, 
and failing their being able to do that, they would have to make 
way for somebody else. He thought it desirable that Parliament 
should lay down some definite rules as to how far municipalities 
should be allowed to trade, particularly outside their own limits. 

Mr. Campion, examiner of Bills and taxing master, in the House 
of Commons, spoke as to the large increase in the number of Bills 
lodged with Parliament of late years, due, he thought, in a large 
measure, to the applications from municipalities who wished to 
embark upon public enterprises. 

Sir Roserr Hunter, solicitor to the General Post Office. 
explained the legal position of the Postmaster-General in regard to 
the telephone service at Glasgow He said that the National Tele- 
phone Company had a license to transact telephone business within 
an area which included Glasgow and suburbs, and the Corporation of 
Glasgow had lately received a similar license from the Postmaster- 
General to carry on telephone business within the same area. In 
neither case did the license give the licensee power to take up 
streets. Under Section 5 of the Telegraph Act of 1892 the Post- 
master-General could authorise any of his lessees to exercise the 
same powers of constructing telegraphs in and under streets which 
he possessed, but in neither case could those powers be exercised 
without the consent of the local authority. In 1892 the Government 
of the day came to a general arrangement with reference to the 
telephone business of the country, and the general outline of the 
agreement was that the trunk wires which connected different towns 
should be worked by the Postmaster-General, and the business 
inside towns, which was generally called exchange business, 
should be left in the hands of private companies — not in 
any way securing those companies against competition, but assuming 
in the main that the business would be done by companies., As part 
of the general arrangement, certain agreements were come to in 
reference to the taking up of the streets. The Postmaster-General 
agreed that he would confer upon the National Telephone Company 
the powers which he himself had to take up streets, and he also 
agreed that he would lay pipes for the telephone companies con- 
necting two or more exchanges in the same area. That last agree- 
ment was in pursuance of a declaration contained in a Treasury 
minute which was laid before Parliament in 1892, in which the 
general policy was explained. In Glasgow the Postmaster-General 
had never granted the National Telephone Company his license to 
exercise wayleave powers, and the company had never applied 
to him for permission. The Postmaster-General applied 
to the Corporation for its consent to lay pipes underground 
to connect the exchauges of the company, but the Corporation said 
that they would only give their consent on condition that the wires 
were not to be used for the purpose of telephones. Witness said 
that, of course, the Postmaster-General could not give any such 
undertaking, and ultimately the consent of the Railway Com- 
missioners was obtained for the execution of the work. In the 
meantime the Glasgow Corporation themselves had obtained a 
license from the Post Office for a telephune service, and they 
had applied to the Postmaster-General for his authority to 
execute underground works, and that authority would be 
granted shortly. As to the reasons for the Corporation wishing 
to start a telephone service, he believed it was alleged that 
the service of the National Company was inefficient, but he 
(the witness) was not prepared to express any opinion on that 
point. The Corporation had not yet commenced their service, but 
he believed that they had about 2,000 subscribers promised, and as 
far as a third party could tell there seemed to be a promise of a 
brisk competition, and the effect of that might be that the Corpora- 
tion would eventually buy the company gut. Generally speakiny, 
competition in regard to telephones was only desirable as a means 
for improving the service. In conclusion, Sir Robert said he did 
not consider that the municipality of Glasgow had the grievance 
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against the Post Office which the Lord Provost had put before the. 


` Committee. 

Mr. J. WILLIAMS BENN, the chairman of the Highways Committee 
of the London County Council, gave evidence with regard to the 
tramway system of London. He said that as successors to the 
Metropolitan Board of Works the County Council found that from 
time to time they were able to purchase the tramway undertakings 
of London. When the Council came into power it found London 
very badly served by 13 companies, mostly disconnected, and dumped 
down in districts irrespective of the general convenience of London. 
They had exercised their powers of purchase where possible, and 
that policy continued, so that in the space of a few years the Council 
would be the owners of all the tramways in London. There were 
115 miles laid down, and of these 72 had already been purchased, 
the remaining 43 still being in the hands of the companies. Of the 
72 belonging tothe Council, 48 miles which were on the north side of the 
Thames, were leased to the North Metropolitan Tramways Company, 
and the others which were on the south side of the Thames were 
worked by the Council. The lease granted to the North Metro- 
politan Company would terminate in 1910. To purchase the lines 
and the depits of the North Metropolitan system the Council had 
to pay £817,000; the 244 miles on the south side of the river 
cost £889,943, but in that case they purchased the whole of the 
undertaking. The witness then gave particulars of the lease 
granted to the North Metropolitan Company, and said that there 
was a clause in it to the effect.that in the event of electrical traction 
being introduced the Council. were to have a certain percentage of 
any increased receipts that might accrue. | 

The CHAIRMAN: Has there been any step taken in that direction? 
—Yes, during the present session a Bill is passing through Parlia- 
ment to enable us to convert the whole of the existing tramways of 
London into electric traction. 

Continuing, WITNESs then gave particulars of the receipts which 
the Council derived from the trams, and pointed out that, so far as 
the financial result was concerned, the policy of working the trams 
themselves was better than that of leasing. 

The CHAIRMAN : You are proposing to convert your tramways to 
electrical traction ?—Yes. I am very glad to say that there is every 
prospect of those Bills getting through your Lordships’ House. 

Do you hope for good results from that ?—Yes, very important 
results; and I may perhaps just give you a few figures of the 
receipts and expenses on the Council’s Southern system under 
horse traction. The receipts per mile run are 10°64d., and the 
expenses 8°52d., that shows a profit of 2°12d. per mile run, and that 
in face of the fact that our fares are extremely low. Our average 
. fares are a trifle over a 4d. per mile. It is assumed that if the lines 
were converted to electrical traction, the receipts would be at least 
12d. per mile run, and the cost of working would not exceed 62d., 
leaving a profit per mile run of 54d. The present profits of horse 
traction are 2°12d., so that the extra profit resulting from the con- 
version is estimated to be not less than 3°38d. per mile run. 

Continuing, WITNEss said that it was the universal experience 
that a greater mileage was obtained from an electrical service 
than a horse service, but assuming that at least as many 
miles were run by electrical ears as by their present 
horse cars, they would get an addition to their revenue on 
the southern line alone of £140,633; out of that of course would 
have to be paid the extra interest upon the capital outlay estimated 
at £150,000, and they would have to make provision for the repay- 
ment of the capital within 25 years, but after allowing for those 
deductions they would have an extra profit upon the southern lines, 
which were only one-fifth of the present system of London, of 
£79,000. As to the system to be adopted the Council had, he said, 
gone to considerable trouble and expense in examining the various 
systems which were to be found in working, and they had sent Dr. 
Kennedy to America and the Continent, who had arrived at the 
conclusion that for London it would be necessary to have an under- 
ground system, the two most suitable being the conduit 
and the surface-contact systems. Of course, in time electric traction 
might be applied to the northern system of tramways. and the 
Council hoped that at an early stage they might get the company to 
introduce it. . 

The Committee then adjourned. 


Lonpon County CouxncIiL TraMways. 


On Friday and Monday the House of Lords’ Committee, under the 
chairmanship of the Earl of Camperdown, considered the London 
County Council’s Tramway Bill, which has already passed the 
Commons. The Bill is to empower the Council to make 11 exten- 
sions on the north of the Thames in connection with the existing 
tramways in the hands of the Council, to double an existing line at 
Nine Elms Lane, and to erect a generating station at Camberwell 
for the purpose of working sections of the existing tramways by 
electricity. 

It was explained that of the 115 miles of tramway in London the 
Council owned 724, of which 48 miles on the north side of the 
Thames was leased to the North Metropolitan Tramways Company, 
while if the present policy was continued, by 1911 the whole of the 
existing tramways would have been acquired. It was the intention 
to work the trams electrically, and for that purpose it was propused 
to lay down experimental lincs on the south side of the Thames on 
which various systems of underground traction could be tried. In 
the outlying districts the overhead trolley system was contemplated. 

The Bill was opposed by the South Metropolitan Gas Company 
and the Lambeth Water Company, who feared that the proposals 
would cause electrolysis of their mains. There was also opposition 
by the Lambeth and the Wandsworth Vestries in whose districts the 
experimental lines would be constructed, and it was asked that the 
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local authorities should have some voice as to the system of traction 
which might be adopted. 

After hearing evidence the Committee passed the preamble of the 
Bill, but inserted certain clauses for the protection of the gas and 
water companies. . 


On Tuesday Lord Camperdown’s Committee of the House of 
Lords considered the London County Tramways, No. 1, Bill, 
which, like the No. 2 Bill, considered the previous day, sought 
for power to enable the Council to substitute electric traction for the 
present horse traction on the lines now owned by them, and also to 
construct various lines to connect up the various trams. The Com- 
mittee passed the preamble of the Bill. 


NEWCASTLE-ON-TYNE ELECTRIC SUPPLY. 


Lorn Brassey presided on Tuesday over a Select Committee of the 
House of Lords to consider a Bill to confer further powers upon the 
Newcastle-on-Tyne Electric Supply Company, Limited, and for 
other purposes. Mr. Pember, Q.C., appeared for the promoters, and 
Mr. Moon for the County of Durham Electric Supply Company, who 
petitioned. 

Mr. PEMBER, Q.C., said he had come to a settlement in the matter, 
and therefore would only give formal proof, after which an amend- 
ment would be brought up. The promoting company had been 
supplying electricity for a great! many years in the borough of 
Newcastle-on-Tyne, under a provisional order, and it now sought 
certain powers in respect to the north side of the Tyne. It 
would be a very elaborate matter if he were to go into it; but 
as he had agreed to settle the only opposition left, it would not 
be necessary to do that, and he would just put in a formal witness. 

Mr. Merv, vice-chairman of the promoting company, said his 
company had been supplying electricity in Newcastle a great many 
years under an electric lighting order, and they now sought to 
extend their operations in various places north of the Tyne. They 
did not intend to go south of the Tyne, but, as was stated in the 
preamble of the Bill, there was great need for electricity north of 
the Tyne. The only petition against the Bill was that of the County 
of Durham Electrical Supply Company, and they objected to 
Clause 13. As, however, it had never been the intention of the 
promoters to supply south of the Tyne, they were quite willing to 
so amend the clause as to meet the wishes of the petitioners. They 
would amend the clause so as to make it clear that they. would not 
trench upon the County of Durham Company's province on the south 
side, and the Durham Company were ready to consent to certain 
alterations in their Bill so as not to trench on the promoters’ arb- 
vince north of the Tyne. : 

Mr. Moon, for the County of Durham Electrical Supply Com- 
pany, concurred in the suggested arrangement, and said his clients 
were quite willing to alter their Bill so far as was necessary so as to 
confine them within the limits suggested. 

The Committee then passed the preamble of the Bill and adjusted 
the clauses. 


RocHDALE TRAMWAYS. 


On Tuesday the Rochdale Corporation Bill, which has already passed 
the Commons, was considered by a Committee of the House of 
Lords, under Earl Camperdown, when a clause was considered for 
the protection of the Lancashire and Yorkshire Railway Company, 
who owned a great deal of property in the borough of Rochdale, 
and who protested against being rated for loss in the working of the 
tramway outside the borough. The Committee rejected a clause 
submitted to the effect that if the tramway outside the borough was 
worked at a loss, the company should only be assessed at a quarter 
of their rateable value in respect of that loss, but they approved of 
aclause to the effect that the Corporation should each year, after 
the first two years’ working, prepare a statement and balance-sheet 
of the tramways account, and if in any year the revenue exceeded 
the expenditure the Corporation should carry such excess to a 
reserve to be used in providing for deficiencies and contingencies. 
Should there be a deficiency in any year, this should be provided 
for in the estimate fur the following year, and reduced gradually 
over a period of years not exceeding five. 


LEGAL. 


CRYSTAL PALACE District ELECTRIC SUPPLY COMPANY. 


In the Chancery Division of the High Court of Justice on Saturday, 
a petition by shareholders in the Crystal Palace District Electric 
Supply Company for a reduction of the capital came on for hearing 
before Mr. Justice Kekewich. 

Mr. WaRRINGTON, Q.C., who appeared for the petitioning share- 
holders, ssid that this was a petition for the reduction of capital. 
It was before his Lordship on the 7th inst., when it was adjourned 
for evidence of the depreciation of the assets. An affidavit was 
filed on the previous day on the general question of whether the 
reduction would operate fairly on the shareholders. There wasa 
fully paid up share capital of £28,586. It was proposed to reduce 
that to £2,858, a loss of 188. per share. There was a loss in work- 
ing of £14,885 16s. 5d., and there was a loss in the depreciation 
of assets of £11,000. That £11,000 added to the £14,885, more 
than made up a sum of £25,885, which was more than the loss 


* 


—— 2 . A A ee rT æa ri rr te So 


. 
i 


Vol. 47. No. 1,183, Juny 27, 1900.] 


— æ- — . 


187 


required. In addition there was a sum of £1,600, which appeared 
in the acconnts of last year under the head of preliminary expenses 
and losses on working, that had been struck out in the last account. 
An account had been put in showing that this was a loss on working 
also. Counsel proceeded to read affidavits in support of his case. 
They set forth that it was almost impossible, under existing cir- 
cumstances, forthe shareholders to receive interest for many years 
to come. For three years tre undertaking had been carried on by 
money provided for working capital. The proposed reduction 
could be no hardship even to the shareholders who objected. 

Mr. RensHaw, Q.C., who appeared for Mr. Chapman, a dis- 
sentient shareholder, submitted that this was not a case in which 
. the Court ought to sanction a reduction. It would operate unfairly 

on the shareholders. There was no sufficient evidence as to the loss 
in carrying on the concern which would justify this reduction of 
capital. The affidavits did not carry the matter any further. This 
was a case in which the jurisdiction of the Court was discretionary, 
and the dissentient shareholder was entitled to be heard in objec- 
tion. | se 
His LorpsuHip, in giving judgment, said he was not disposed to 
ignore or depart from the opinions expressed by Mr. Justice North 
and the Court of Appeal in the cases cited before him. Some com- 
panies spent enormous sums in connection with the floating of their 
undertaking. Here it had been proved satisfactorily that what 
were put in as preliminary expenses were not those at all. Now that 
a valuation had been made they knew that the depreciation and 
the actual loss of the capital between them made up the full 
amount by which it was proposed to reduce the capital of the com- 


pany. So far as any answer to that part of the case was required, 


he thought it was proved by Mr. Barker's affidavit. He ‘valued it 
as a going concern, when everything was fairly taken into con- 


sideration. The other point was a much more important one. That: 


was the point dealt with by the Lord Chief Justice Cotton in the 
matter of the Direct Spanish Telegraphic Company. The learned 
Lord Chief Justice said that in his opinion, if he saw it bore hardly 
on those who did not consent, he ought not to sanction a scheme 
simply because the creditors were being dealt with properly. In 
the present case there was one dissentient shareholder, a Mr. 
Chapman, who had 40 shares. But there no was doubt that this 
reduction of capital would get rid of the burden on the company 
by reason of the arrear on the debentures. It would enable 


the company to start fair. How did this bear hardly on, 


Mr. Chapman, or any other shareholder who did not tonsent? 
He was satisfied that what had been done had been done honestly ; thut 
the depreciation and loss had been sufficiently proved. Id could not 
be said that it bore hardly on those who did not consent. Under 
these circumstances he must sanction the resolution. Sa 
Mr. WARRINGTON asked that Mr. Chapman's costs might not fall 
on the company. idi 

His LogDsHIP : No; he must protect himself. f 


. Ture BLAHNIK ARC LIGHT Company. 


In the Court of Chancery last Friday, the case of Burke v. the 
Blahnik Arc Light Company came on for hearing before Mr. Justice 
Kekewich. 

Mr. CHUBB said this was an application for the appointment of a 
receiver and manager on behalf of the plaintiff, Mr. Burke, who was 
the holder of two debentures amounting to £250, out of a total 
issue of £5,000. They were due because the interest was in arrear 
for more than three months. Under the terms of the debenture 
they then became due. They were a charge on all the assets of the 
company. The company manufactured goods connected with 
electric lighting. The urgency was that the company was in 
financial difficulty. Various actions were being brought against it. 
Judgment had been recovered in three actions, and the plaintiffs 
were about to issue executions against the company. It was, there- 
fore, in the interest of the debenture holders that a receiver and 
manager should be appointed. 

His LorpsHip appointed Mr. W. H. Chantrey. 


SIMON v. CONZE. 


In the Queen’s Bench Division on Monday, before Mr Justice 
Mathew and a special jury, the action of Simon v. Conze came on 
for hearibg. Mr. S. Cooper appeared for the plaintiff, and Mr. R. 
Neville for the defendant. i 
Mr. COOPER, in opening the case, said the plaintiff was Mr. Philip 
Frederick Wm. Simon, and the defendant Mr. Emil Conze. The 
plaintiff sought to recover damages tor alleged breach of an agree- 
ment by the defendaut not to canvass the plaintiff's customers. The 
defendant denied the breach, said he was entitled to act as he had 
done, and counterclaimed for £50. The plaintiff, Mr. Simon, was 
an electrical engineer, now carrying on business with Mr. Berry, 
under the name of Simon & Berry, in Upper Thames Street. 
Defendant, who was formerly his partner, was now partner in 
another firm. The partnership between plaintiff and defendant 
existed from 1894 to 1896, and they were, during that time, agents 
for the sale of the manufactures of Messrs. F. & W. Busch, of 
Germany. They had, besides that agency, many general customers 
of their own with whom they did business, but who were hardly 
distinguishable. 
defendant Conze went to Germany,and unknown to his partner, made 
ments to enter the firm of F. & W. Busch. When he came 
back he told his plans to the plaintiff, and a dissolution of partner- 
ship was d on. The dissolution agreement was dated 
December 23rd, 1896. It recited that the sum of £374 1s. 6d. was 
the defendant’s share, and that he was to retire as from October 1st, 


remain in the business on loan at 4 per cent. 


About the beginning of September, 1896, the- 


the business to be carried on by Simon. The sum of £200 was to 
Clause 4 of the 
agreement provided that Conze should not within the City of 
London or within two miles thereof for five years carry on a busi- 
ness of a like or similar character to that hitherto carried on between 
the parties, and should not directly or indirectly canvass or 
endeavour to obtain customers from among the customers of the 
old firm of Simon & Conze, or who hereafter might be the cus- 
tomers of Simon. It was thus arranged that Simon was in future to 
be the agent of the German firm. Then about six months after- 
wards Mr. Simon took Mr. Berry, his present partner, into partner- 
ship with him, and the business was greatly developed. Then there 
occurred friction between Messrs. Simon, Berry & Co. and the 
defendant, and Mr. Berry, knowing that their contract with Messrs. 
Busch & Co. might be terminated at a moment’s notice, took the 
precaution of seeking additional sources of supply, and also arranged 
to manufacture the goods. Another reason for doing so, was that 
the firm in question did not always supply them up to time. In 
July, 1899, the agency was cancelled, and a Mr. Paul Eich, who had 


formerly been book-keeper with Messrs. Simon & Conze was 


appointed London agent to Messrs. Busch. The latter firm in 
September, 1899, sent out a circular to plaintiffs’ customers amongst 
others, saying that they had transferred their agency in the United 
Kingdom and the Colonies to Mr. Eich; and a second circular was 


sent out by Eich from 52, Cannon Street to the same effect. Both 


these circulars, plaintiffs contended, were in contravention of the 
arrangement under which the partnership was dissolved. The 


effect of them was of a very damaging character to plaintiffs’ 
business, and he brought the present action in consequence. 


Counsel having read the correspondence between the solicitors to 
the parties, his LoRDSHI asked if some arrangement could not be 
come to. 

Mr. NEVILLE said there were other actions pending before the 
Official Referee. 

- Ultimately, counsel for the parties adjc.urned to his Lordship's 
room where an arrangement was arrived at, the terms of which 
were not stated in Court, and the jury was discharged. 


THE ATTORNEY-GENERAL v. THE NaTIONAL TELEPHONE 
COMPANY, LIMITED. ee ae 
In the Queen’s Bench Division of the High Court of Justice on 
Tuesday. (July 24th) this case was down for hearing before Mr. 
Justice Darling and Mr. Justice Kennedy, sitting as a Divisional 
Court, The Attorney-General on the motion of the London County 


Council, filed an injunction against the National Telephone Com- 


pany for opening and breaking up streets within the administrative 
county of London without the consent of the County Council and 
the.license of the Postmaster-General. As the company contendcd 
that in what they had done they had been acting within their legal 
rights, pleadings were prepared in order that the question might be 
tried, and-the case was set down in the Revenue paper for hearing. 
It was fixed to come on for argument, but after a brief consultation 
between counsel, a settlement was arrived at. 

e Attorney-General, the Solicitor-General, and Mr. F. T. Daldy 
appeared for the Crown, and the defendant company were repre- 
sented by Mr. Joseph Walton, Q.C., and Mr. Roskill. 

The ATTORNEY-GENERAL said his learned friend, Mr. Walton, had 
communicated with the Solicitor-General and himself, and they had 
arranged the terms of settlement if their Lordships would allow 
the information to be disposed of in that manner. The terms were 
(1) a declaration (in the terms of paragraph 1 of the information) 
that the defendants were not entitled to lay any pipes, wires, 
cables, or apparatus for telephonic purposes under any of the streets 
in the county of London unless by license of the Postmaster-General 
under tle Telegraph Acts, and with the consents required by those 
Acts; (2) an injunction restraining the defendant company, their 
officers, servants and agents from opening or breaking up any street 
or public road within the meaning of the Telegraph Acts, 1863 to 
1899, within the administrative county of London or any part of 
such street or public road for the purpose of extending the com- 
pany's present system of underground pipes and wires, &c., without 
the authority of the Postmaster-General and the consent of the 
London County Council for such purposes described by the Tele- 
graph Act of 1892; and (3) the defendant company to pay the taxed 
costs. 

Mr. WALTON, Q.C., on behalf of the Telephone Company, said he 
assented to those terms by which they put an end to a long 
controversy on the subject in the interest both of the Telephone 
Company and of the Crown. 

The Court sanctioned the agreement. 


BUSINESS NOTES. 


Air Compressors and Hoists.— We have received a 
booklet from Messrs. Reavell & Co., Limited, of Ipswich, describ- 
ing their high speed air compressors, suitable for working at 80 to 
100 Ibs. pressure for operating pneumatic tools, hoists, &c. The 
compressor consists of four cylinders, arranged radially in a circular 
casing, fitted with trunk pistons, and driven by a common crank- 
pin. An automatic regulator controls the air pressure. The 
machine is well adapted for direct coupling to an electro-motor, 
but is also arranged for belt driving. Pneumatic hoists for work- 
shops are also illustrated. 


— . ji — — — — 
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-` Electrical Wares Exported. 


WEEK ENDING JULY 251TH, 1899. | WEEK ENDING JULY 24TH, 1900. 


Alexandria . Value 479 Alexandria ne .. Value £101 
1 Teleg. mat. s 64 Azores. Teleg. cable 166,000 
Amsterdam .. es 100 Bangkok... at si .. 14 
Bangkok ex 28 Boca. Teleg. mat. 197 
Bilbao . : 45 Bombay... : 230 
Boca. Teleg. mat. is .. 712 Buenos Ayres A za . . 1,769 
Bombay. Teleg. mat. eee 96 v „ Teleg. mat. 452 
Boulogne ni ns aa 62 Calais ae ea re ik 45 
Bremen 95 ace ee .. 189 Calcutta... $ oa .. 805 
Buenos Ayres sa ag .. 299 i Teleg. wire . . 183 
j Teleg. mat . 269 Cape Town.. 5 “a . . 212 
Calcutta ae os ae 99 Christiana. Teleg wire 3 39 
Cape Town .. 8 zs .. 167 Christiansand. Teleg. cable .. 63 
Colombo... 105 es . 747 Colombo air Se zo 75 
Durban ss i si ss 74 Copenhagen. Teleg. wire -- 16) 
East Londen ae wi 12 Durban 25 aa es . 288 
Gibraltar ia ps a 35 Gibraltar .. ee Dy te 78 
Hamburg... i ah .. 117 Hamburg oo me 24 
Jersey and Guernsey... Se 60 5 Teleg. mat. .. .. 80 
Odessa. Teleg. mat. ig co Hong Koog. Teleg. mat. se 51 
Ostend Pe Sas os ks 10 Launceston.. S 922 . 145 
Port Elizabeth... + . 397 Melbourne. a ic 55 38 
Port Said... oe ia .. 599 Ostend 55 a si .. 800 
Rouen 5 a a -- 420 Rio Janeiro. Teleg. mat. .. 682 
Sydney as a ue . RI Rotterdam. Teleg. mat. . 150 
„ Teleph. mat. .. 40) Singapore. Teleg. cable . . 12,000 
Wellington ne we A 32 s Teleg. mat. .. 857 
Yokohama. Teleph. mat. .. 150 Sydney ; yia s . 205 
: i Teleg. mat. . . 174 

Wellington Teleg. cable . 120 

‘i Teleph. mat. 2,561 

i Yokohama .. sa or 476 

Total ee £5,507 Total a £188,250 


Foreign Goods Transhipped. 


Brisbane. Teleph. appa. Value E900 
Gothenburg. Teleph. appa. .. 90 
Port Elizabeth. Telephones .. 25 | 


Total £1,015 | 
Austria.—The Union Electrical Company, of Vienna, 
have secured a concession to establish and operate a large central 
electric lighting station in the town of Aussig. 


Belgium.—<A company has just been formed in Brussels 
with a capital of £10,000, to be known as La Société Internationale 
du Gaz Economic et d'Electricité. 


Books Received.—“ Traité de Magnétisme Terrestre,” 
by E. Mascart. Paris: Gauthier-Villars. 1900. 15 francs. 


Catalogues, &e.—We have received a pamphlet from the 
Rankine Patent Feed Water Filter Company, Limited, describing 
various patterns of their filters. These comprise simple aud com- 
pound filters, the latter being either double or triple; the filtering 
material is drawn over light cartridges, which are easily handled, 
and are interchangeable. It is claimed for them that they are 
simple in construction, have great filtering area, occupy small space, 
and can be cleaned in a few minutes; besides being used in a great 
many steamships, a large number have been applied to electrical 
and other plants on land. 

The London Electrical Fittings Company send us a leaflet 
describing their new high voltage wall plug, which has been 
designed with a view to combining strength and simplicity at low 
cost. The base is of porcelain, which is not threaded, and is of 
simple construction; the pins are separated by porcelain fillets. 


Condensing Plant for Hot Countries. —Messra. Dick, 


Kerr & Co., Limited, London (the contractors for the Calcutta elec- 
tric tramways), recently placed an order for a Klein’s condensing 
plant with patent fan draught cooling tower. The plant is designed 
to condense the exhaust steam from engines of about 2,000 H. b., and 
consists of a surface condenser with Edward's air pumps and motor- 
driven circulating pumps. The cooling tower is of Messrs. Klein's 
latest type, specially designed for giving the highest efficiency in 
hot climates. The Klein Engineering Company have also in hand 
several water coolers for erection in South Africa. 


The Copper Market in July.—The last issue of 
Messrs. H. R. Merton & Co.’s statistical circular shows that stocks 
have decreased by 1,219 tons during the first half of the current 
month, while the price of G.M.Bs. has advanced 10s. per ton. 
The fall in stocks is chiefly due to the low shipments from 
America to Europe, the total being only 4,834 tons, as compared 
with a fortnightly average of 8,943 tons in June. The shipments 
from Chili and from “other countries” are also disappointingly 
small, and had not deliveries during the first half of July been 
considerably lower than during the past five months, there would 
have been a still more marked depletion of stocks. The total 
supplies have, however, reached within 969 tons of the total 
deliveries, and adding the 256 tons of Standard shipped to 
America, the 1,219 tons by which stocks have been decreased are 
accounted for. The price of G.M.Bs. has advanced from £71 15s. 
to £72 58. per ton, during the first 15 days of the month, in 
sympathy with the shrinkage of visible supplies. The stocks on 
July 16th totalled 28,044 tons, as compared with 29,263 tons on 
July Ist. No new mining companies have been floated during the 
first half of the month. 


Outings.—The employés of Messrs. Page & Miles. 
Limited, electricians, of Brighton, held their annual outing on 
saturday. The party, numbering in all about 52, proceeded by 
train to Fittleworth, where various amusements were indulged in 
during a long and enjoyable day. 

Messrs. Ward & Goldstone’s annual employés’ picnic is to take 


place to-morrow, when 100 of the workpeople will enjoy a visit to 
Blackpool. 


Gas Explosion.— Early on Wednesday morning an ex- 
plosion occurred in a street in Manchester, followed by other explo- 
sions, and the outbreak of a fire in an adjacent hat factory. It 
appears that some gas which had escaped was ignited by an electric 
spark. The fire was soon extinguished. 


Spain.—Tenders have just been invited for the conces- 
sion for the electric lighting of the town of Mondragon (Province of 
Guipuzcoa). 


Trade Announcements.— Messrs. Geipel & Lange, of 
Parliament Mansions, S.W., have been appointed sole British agents 
for the well-known Ward-Leonard apparatus, including motor start- 
ing and controlling switches, circuit breakers, theatre dimmers, &c., 
of which a large stock will be kept in hand. 

We are informed that Messrs. Welch, Fry, & Skelton bave 
removed from 90, London Wall, owing to the premises being pulled 
down, and have taken new and convenient premises at Salisbury 
House, in the same thoroughfare. 

Messrs. Ward & Goldstone inform us that they have taken larger 
premises at 45, Doulton Street, Manchester. where they are making 
cables. 


ELECTRIC LIGHT AND POWER NOTES. 


Abersychon (Mon.).—Owing to a difference between the 
Gas Company and the District Council, it is highly probable that 
the latter will shortly take up the question of electric lighting. 


Ballarat.—The British Insulated Wire Company has 
formed in Ballarat a branch company to be called the Electric 
Supply Company of Victoria, which will carry on the business of 
electric lighting in other centres, such as Bendivo and Eaglehawk. 
The company will guarantee the local company to any necessary 
extent. In Ballarat the company, which will soon ta e over the 
local electric lighting works and tramways, is about to spend between 
£60,000 and £70,000. The City Council has agreed to surrender the 
order now held by the Council and to consent to the Electric Supply 
Company of Victoria obtaining a new delegation. 


Basingstoke.—The electric lighting provisional order 
of the Town Council has received the Royal assent. 


Belfast.—The engineers summary of the electricity 
accounts for the six months ended June 30th, 1900, shows 351,641 
units sold for the half-year, as against 244,589 for the corresponding 
period of last year, equal to an increase of 44 per cent., the current 
sold for motor purposes being 15 per cent. of the total, or an increase 
of 85 per cent. over the motor current sold during the corresponding 
period of last year. This is, no doubt, largely due to the facilities 
which the committee has given forthe hiring out of motors. 


Bradford.—Mr. G. W. Wilcocks, Local Government 
Board inspector, held an inquiry last week into the application of 
the City Corporation for powers to borrow £56,315 for electric 
lighting purposes. Mr. Chattock, electrical engineer, explained the 
plans to the inspector, and the inquiry then closed. 


Bridgwater.—At the last monthly meeting the Corpora- 
tion received the report of Mr. W. H. Trentham, their consulting 
electrical engineer, on 64 tenders for the equipment of the electricity 
works, and accepted tenders to the value of £14,778. The Corpora- 
tion also decided to apply to the Local Government Board for 
sanction to borrow £20,000. The opponents of the scheme referred 
to the tenders exceeding the original estimate by £4,000 odd, but the 
chairman of the committee pointed out that since the estimate was 
prepared it had been decided to introduce 120-Kw. machines 
instead of 90, which accounts fora large proportion of the difference. 


Chichester.—The City Council's provisional order having 
expired on the Ist inst., the Council has referred the question of 
electric lighting to a committee, but displays little iutention of 
pressing the matter forward. Meanwhile, a company has notified 
its intention of applying for an order. 


Christchureh.—The Board of Guardians has instructed 
Mr. Peers to prepare plans and specifications for electrie lighting, 
on which tenders might be obtained, on the following terms, viz., 
40 guineas if the Guardians do not proceed with the work, 
and if they do proceed the above charge to be included in 5 percent. 
remuneration on the outlay. 


Cowes.—The District Council has resolved to apply to 
the Board of Trade for an extension for seven years of its 
provisional order, with a view to carrying out an electric. lighting 
scheme. 


Epsom.— Owing to the increase in the rate of interest on 
loans from 24 to 34 per cent., in the price of coal from 16s. to 31s. 
per ton, the price of water from 6d. to 1s. per 1,000 gallons, and the 
cost of the buildings, which is £2,000 in excess of the estimates, the 
District Council has requested Mr. Hawtayne to draw up a revised 
scheme for the electricity undertaking. 


Hertfordshire.—At the meeting of the Herts County 
Council last week, the Parliamentary Committee presented an 
exhaustive report dealing with “the North Metropolitan Electric 
Power Supply Bill, 1900,” and recommended that the Council 
proceed with its opposition. The Council adopted the recom- 
mendation. 
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Friern Barnet. The District Council has resolved that 
the necessary steps be taken to procure a provisional order for the 
clectric lighting of the district. 


Germany.—The central station which Messrs. Siemens 
and Halske, of Berlin, have contracted to establish in the town of 
Kiel will at first comprise two 400-H.P. steam dynamos and a battery 
of accumulators of a capacity equal to 300 H. p. 


Glasgow.— The accounts and balance-sheet of the Cor- 
poration Electricity Department for the year ended May 31st, state 
that the revenue for the year amounted to £59,762, of which £55,471 
was from the sale of current per meter, and £4,291 from the Light- 
ing Department for lighting the streets. Last year the revenue 
from these respective sources was £41,639 and £2,502, making a 
total of 444, 141, the increase thus being £15,621. The expenditure 
for the year was £35,000, to which was added the sum of £3,182, 
making a total of £38,181, leaving a balauce of £21,581 to be carried 
to profit and loss account. Last year the expenditure was £31,534, 
the amount set apart for depreciation £7,521, and to profit and loss 
account, £12,607. The borrowing powers sanctioned by the Secre- 
tary for Scotland amount to £700,000, and £628,500 has been 
borrowed at 3} percent. Of this amount £11,500 has been repaid, 
leaving borrowing powers to be executed to the amount of £60,000. 
The total amount of electricity gencrated last year was 3,401,731 
Board of Trade units, against 2,619,019 in the previous year. The 
amount supplied to private consumers last year was 2,566,016 units, 
as against 1,885,902 units in the previous year, an increase of 680,114 
units, while for public lamps the quantity supplied last year was 
258,334, an increase of 30,200. 

A slight explosion of gas took place in a manhole in connection 
with the electric lighting system at the corner of Queen Street 
and St. Vincent Place on Wednesday last week. The cover was 
blown cff, but fortunately no one was injured. 


Leatherhead.—The Board of Trade will not sanction 


the proposed leasing of the District Council's provisional order to a 


firm of electrical engineers, stating that there must be an actual 
transfer of powers. The whole question has therefore gone back to 
Committee again. 


London.—HampsrEap.—The Vestry has appointed Mr. 
A. E. Cramb, of Hudderstield Corporation electricity works, to the 
post of assistant electrical engineer. 

PLUMSTEAD.— The Vestry has resolved to apply to the London 
County Council for its sanction toa preliminary loan of £20,000 
for an electric light station, dust destructor, &c. 

Barnes.—The District Council has received the sanction of the 
Local Government Board to its proposed loan of £30,963 for elec- 
tric lighting. 

Lonpvon ELECTRIC LIGHTING COMPANIES AND THE BOARD OF 
Trape.—On Tuesday, according to the Tines, the President of the 
Board of Trade received a deputation from eight London electric 
lighting companies, who desired to have the Board of Trade regula- 
tion as to the supply of electricity amended so that they could 
change from 100 volts to 200 volts by agreement with the con- 
sumer, or, failing agreement, by arbitration. The regulation at pre- 
sent says that no change shall be made in the pressure of the supply 
to any premises except with the consent of the consumer. Mr. 
‘Ritchie was accompanied by Sir Courtenay Boyle, the Hon. T. H. W. 
Pelham, Mr. Garnham Roper, and Mr. A. P. Trotter. The deputa- 
tion was headed by Lord Suffield, and consisted of the repre- 
sentatives of the following companies:—The Westminster, the 
Metropolitan, the Chelsea, the City of London, the County of 
London and Brush Provincial, the Notting Hill, the Brompton and 
Kensington, and the Kensington and Knightsbridge. 

Prof. Kennedy said the Westminster Company was the first to 
change over from 100 volts to 200 volts, and all the other London 
companies present were in various stages of changing over. An 
infinitesimal number of consumers could prevent the change so long 


as this Board of Trade regulation remained in its present form. They | 


suggested that, instead of the change from 100 volts to 200 volts 
being made with the consent of the consumer, it should be settled 
by an arbitrator appointed by the Board of Trade. 

Mr. Ritchie, in reply, said perhaps this difficulty could have been 
avoided if the companies had adopted a more conciliatory tone to 
the consumers when they desired to make the change. The con- 
sumers at present had the right to refuse, and they might bona ide 
consider that there was dauger in raising the voltage from 100 to 
200 volts. Certainly they ought not to be told that their supply 
would be cut off if they did not accede to the change. 

General Webber, on behalf of the electric companies, said it was 
their last wish to use threats, even resembling those sent out by the 
Las companies. It was in the interest of the public in London that 
the voltage generally should be raised from 100 to 200 volts. 

Mr. Ritchie admitted that it was a strong order for a few people 
to stand in the way of the application of the new system, but these 
people were within their rights, and if the Board assented to the 
proposal of the companies they would be over-riding the rights which 
these people possessed. The companies could not refuse to supply 
any consumer with 100 volts if he desired to have it. He would 
take the matter into consideration, but he hoped the companies 
would use more conciliatory methods with their customers. 

The deputation, having thanked Mr. Ritchie, withdrew. 

MaryYLEBONE.— Last week at a mecting of the Marylebone Vestry 
the special Electric Lighting Committee submitted a report as to 


the successful opposing of the Marylebone Electric Supply Coms, 


pany’s provisional order, and recommended that the Vestry 
empower the committee to conclude negotiations with the Metro- 
politan Electric Supply Company for the transfer of its under- 


~ 


taking to the Vestry. The matter was adjourned for further 
consideration. 

Hornsby.—Following on the resolution of the District Council to 
carry out Mr. Hammond’s scheme for electric lighting, involving 
an expenditure of £73,000, the Council, on Monday, appointed 
Mr. Hammond as consulting engineer. 

Lonpon County Councin.—The Council at the meeting on 
Tuesday resolved to lend £14,000 to the Battersea Vestry for electric 
lighting purposes, and £30,000 to the Shoreditch Vestry for 
similar works. 


Maidstone.—The District Council has adopted a resolu- 
tion in favour of municipal electricity supply for the district. 


Mansfield.— In a recent issue we reported that the Light 
Railways Commissioners had granted powers for an electric tramway 
to serve Manstield and district, one of the conditions being that the 
tramway company should obtain its supply of electrical energy from 
the Corporation. As a first step towards layiug down works, the 
Council, on Friday last, unanimously appointed Mr. R. Hammond 
their consulting engineer. 


Monmouth.—Mr. E. A. S. Faucett held a Local Govern- . 
ment Board inquiry on Thursday last week respecting an applica- 
tion made by the Corporation for power to borrow £28,000 as a 
supplementary loan for the purpose of completing the combined 
scheme for drainage and electric light in the borough. The original 
estimate was for £20,000, and a loan of that amount had been 
obtained. The Corporation had since borrowed some £9,000 from 
a local bank, and wanted to borrow £28,000 to repay the bank and 
complete the work. There was no direct opposition to the loan, 
but a good deal of dissatisfaction was expressed. The ex-mayor 
(Colonel Walwyn) in the course of a heated address to the Com- 
missioner, said the Corporation had been entirely and disastrously 
misled by their engineer. The Commissioner promised to obtain 
from Messrs. Bramwell and Harris an explanation of the large dis- 
crepancy between their original estimate for electric lighting and 
the actual cost. The inquiry then closed. 


Neweastle-Emlyn.— provisional committee has been 
appointed here from amongst guarantors to consult experts on elec- 
tricity, &c., with a view of submitting a scheme to the town. The 
district is well supplied with water-power. 


Newbury.—The Corporation, which owns the gas works, 
has held a provisional order for electric lighting since 1892, but 
this has expired, and the Board of Trade are pressing for an answer 
as to the course intended to be pursued. A company has also 


announced its intention to apply for powers. The Corporation has 


obtained a report from Mr. H. W. Wilkinson, who advises that the 
provisional order should not be allowed to lapse, but either disposed 
of to a company or worked by the Corporation for the benefit of the 
town, in conjunction with a dust destructor. The report recom- 
mends the provisicn of a plant to supply about 2,500 lamps of 8 C. p. 
alight at one time, or 4,300 lamps connected, at a cost of about 
£11,520. The Corporation will meet to consider the report 
to-night. 


Provisional Orders are to be sought for— 


ALNWICK.—By the Northern Counties Electricity Supply Com- 
pany, and by the North British Electricity Supply Company.“ 
BRITONFERRY.—By the Electrical Power Distribution Company, 

Limited. 

Buckhurst HILL. — By the County Electricity Supply Associa- 
tion. 

CHICHESTER.—By the North British Electricity Supply Company. 

Cumnock.—By the North British Electricity Supply Company. 
The Burgh Commission will not oppose. 

DUNFERMLINE.—By Edmundson's Electricity Corporation, 
Limited, on behalf of the Urban Electric Supply Company, 
Limited. 

EsHER.—By the Twickenham and Teddington Electric Supply 
Company, Limited, and by the United Electric Light and 
Traction Company, Limited. 

Fire.—By the Electrical Supply Company. 

Ham.—By the Twickenham and Teddington Electric Supply 
Company, and by the Richmond (Surrey) Electric Lighting 
Company. 

Hampton.—By the Twickenham and Teddington Electric Supply 
Company, Limited, and by the Richmond (Surrey) Electric 
Light and Power Company, Limited. The District Council 
will oppose, and is taking active steps in the matter of clectric 
lighting. 

INVERLEITHEN.—By the North British Electricity Supply Com- 

any. i 

Kraay Messrs. Porte, Sykes & Co. 

LYNDHURST AND CoLBuBY.—By the Lyndhurst Electric Lighting 
and Traction Company, Limited. 
NeatH.—By the Electrical Power 

Limited. 

NorRMANTON.—By a syndicate. 

OBAN.— By the North British Electricity Supply Company. 
Town Council has a scheme of its own in hand. 

RusHaLr.—By the Midland Corporation for Power Distribution, 
Limited. 

SmiLpon.—By the Northern Counties Electric Supply Company. 

Sunnury.—By the Twickenham and Teddington Electric Supply 
Company, Limited. 

Ta ppiInGTon.—-By the Twickenham and Teddington Electric 
Supply Company, Limited, and by the Richmond (Surrey) 
Electric Light aud Power Company, Limited. 
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TEwKESBURY.—By the North -British Electricity Supply Com- 


pany. 


WaNSTEAD.—By the County Electricity Supply Association. pa 


WaRwick.—By the British Electric Traction Company (?) 
Pwllheli.. Messrs. Bennett, Ward & Son, of Man- 


chester, are in negotiation with the Town Council for the transfer of 
the Council's electric lighting provisional order. 


Radcliffe.—The District Council has requested Messrs. 


Lacey, Clirehugh & Sillar to prepare a combined report on the elec- 
tric lighting and tramway scheme. 


Rochdale.— For over eighteen months the Rochdale 
Corporation has been erecting electricity works which will cost 
about £30,000, and it is expected that at the latter end of August 
they will be in a position to supply customers with the current. 
The works site covers an area of 2,838 square yards, not more than 
half of which is at present in use. In the engine room there are 
two 275-H.P. engines, which are supplied with steam by two 30 feet 
by 8 feet boilers fitted with mechanical stokers; there is ample 
space for extensions. The dynamos are designed to gencrate at 
440 volts for supply to the town, and 500 volts for traction purposes, 
it being the intention of the Corporation to purchase the tramways, 
and to substitute electricity for the present steam haulage. The 
system adopted is the low-tension three-wire system, supplied with 
current from distributing stations. The prices to be charged for 
energy are 3d. per unit for power, and 6d. per unit for lighting 
purposes. Mr. T. A. Lacey, the Corporation electrical engineer, has 
superintended the erection of the works and the putting down of 
the plant. 


Stourbridge.— The Destructor and Electric Powers Com- 
mittee at Stourbridge bave decided to report unanimously in favour 
of the Council retaining its provisional order in its own hands, and 
also that steps should be taken at once to lay down a plant sufficient 
to supply the present needs of Stourbridge. 


Uxbridge.—The District Council received an application 
from the Northwood Electric Lighting Company at their last 
meeting asking that the Council's assent be given to the grant ing 
of a provisional order. A communication was also read from the 
Parish Council of Ruislip recommending the District Council of 
Uxbridge to give the application their favourable consideration. 
The assent was given unanimously. 


Wolsingham.—At the suggestion of the Weardale Dis- 
trict Council, the directors of the Stanners Closes Steelworks are 
considering the advisability of lighting the town of Wolsingham 
with electricity. N 


Watford. — Some members of the District Council having 
adversely criticised the Babcock & Wilcox boilers in the electricity 
works, that firm has addressed a letter to the Council protesting 
against the remarks that were made, and offering to guarantee their 


boilers for a considerable term. Independent expert opinion is to 
be obtained. 


Willesden.—fhe District Council on Tuesday last 
unanimously adopted the scheme drawn up by the Council's elec- 
trical engineer, Mr. Ruthven Murray. A mixed system is to be 
adopted—low pressure direct current for the central parts of the 
area supplied, and three-phase alternating current at high pressure 
for the more distant parts, the district being very large and scattered. 
To avoid undue expenditure, two multipolar double current machines 
are to be installed, giving direct or alternating current as desired, 
and two alternate current generators. The total capacity of the 
plant will be about 40,000 lamps connected at the commencement. 
It is proposed, also, to carry out a system of electric tramways. Mr. 
Manville has reported favourably on Mr. Ruthven Murray’s scheme, 
which he considers to be well adapted to the conditions obtaining. 


Worksop.—An inquiry was held last week by Colonel 
W. Langton Coke, inspector of the Local Government Board, rela- 
tive to the District Council's application for leave to borrow 
£15,779 for electricity supply purposes. The estimated population 
of the town Is 14,000, annual rateable value £49,469, and the out- 
standing balance on loans £21,443. The Council proposed to 
arrange for the new loan of £15,779 to extend over a period of 
30 years. The project was supported by the agent to the Duke of 
Newcastle, who represented £3,000 worth of rateable property in 
the town. The engineer for the installation is Mr. A. B. Mountain, 
M. I. E. E, of Hudderstield, who estimated the net profit available 
for the relief of the rates or reserve at the end of the second year's 
working at £407. The Council was unanimous, and there was no 
opposition. 


ELECTRIC TRACTION NOTES. 


Adelaide.—With reference to the Adelaide electric 
tramways, it is stated that a strong syndicate has been formed for the 
purpose of dealing with the concession lately obtained by Mr. W. G. 
Bingham from the Corporation of Adelaide, and that the necessary 
capital of over a million sterling has been guaranteed. 

Bermondsey,—The London County Council last week 
informed the Vestry that they intended to apply in the next 
session of Parliament for powers to construct tramways for a con- 
duit system of electrical traction along the new Tower Bridge 


southern approach now in course of construction, under powers 


obtained in 1895, between Bermondsey New Road and Tooley 
Street. 


Bournemouth,—The report by Messrs. Lacey, Clirehugh 
and Sillar, the consulting engineers appointed by the Bournemouth 
Corporation, and of Mr. F. W. Lacey, the borough surveyor, on the 
new tramway scheme has been approved by the Tramway Sub- 
committce, and was adopted at the Town Council meeting on the 
19th inst. It was stated that the Corporation’s provisional order 
empowered it to construct tramways within the borough, but that 
the Poole aud District Electric Traction Company had also a Bill in 
Parliament, which would doubtless pass, giving them power to make 
a line over one of the main roads in the borough from Boscombe to 
the Lansdowne if the Corporation did not do so within two years. 
It was therefore necessary that no time should be lost to secure that 
route for the Council. In addition to this, both the company and 
the Corporation had secured power to run over each other's lines, 
the company having to construct lines from Christchurch to the 
county borough boundary on the east and from Poole to the 
boundary on the west, and the Corporation to connect the two 
points. Looking at the vast traflic to be carried, it was felt 
desirable that the system should be one of double lines running 
side by side for the main distance, but diverging in several parts of 
the town where the roads were narrow, and going different routes. 
The gauge of the lines would be 3 feet 6 inches. The overhead 
electric system of traction had been advised as the most suitable 
and cheapest, and it was also proposed to utilise the poles for 
electric lamps along the line of route to replace the present gas 
lighting. The total cost of the system was estimated at £166,445, 
and the street lighting at £11,640. The cost of the underground 
conduit system would have been £258,665, or half as much again. 
The receipts were estimated at £44,000 a year, the annual charges at 
£31,900, leaving a profit of £12,000 a year to the ratepayers. The 
Corporation are also acquiring a site alongside the L. and S.W. 
Railway near Bournemouth Central for a generating station. 


Buenos Ayres.—The owners of the electricity works at 
San Fernando, Messrs. Valera, Cuneo Hermanos & Co., have 
obtained a concession from the authorities of Buenos Ayres for an 
electric tramway between that city and Martinez, San Isidro, and 
San Fernando. 


Bury.—The Council have instructed. Messrs. Lacey, 
Clirehugh & Sillar to prepare a report on the electric tramway 
scheme. 


Darlaston.—A trolley wire was broken, it is said, by 
lightning last week, and fell on a horse, which was “4cnocked down 
by the shock, throwing the occupants of the vehicle attached to it 
into the street. 


Dudley.—A sad accident took place last week, when a 
child, four years old, running across the road, was killed by an 
electric car which was descending a hill. 


Italy.— La Societa Elettrica Alta Italia has contracted 
to convert the accumulator tramway in Turin to the overhead con- 
ductor system. 


London.—<An important report dealing with a proposal 
to construct a tramway extending along the Embankment from 
Blackfriars to Putney Bridge will be submitted to the Chelsea 
Vestry for consideration at the next meeting. A scheme by which 
trams would be run by way of the Victoria Embankment, Victoria 
Street, Buckingham Palace Road, and the Chelsea Embankment to 
Putuey has been approved by the Improvements Committee of the 
London County Council, subject to the local authorities in control 
of the various municipal areas through which the line will pass 
agreeing to contribute between them a third of the cost. 


Lonpon County Councin. — At the meeting on Tuesday, 
the Highways Committee reported that the British Westinghouse 
Company had offered to sell for £900 the electric car complete with 
motors, controller, and electro-magnetic brake, shown by the company 
at the recent Tramways Exhibition. It appeared that Prof. Kennedy 
and the tramways manager were both of opinion that the offer 
should be accepted, as the car would, with some modifications of 
detail, be available for working on the Council's lines when recon- 
structed for electric traction; and, moreover, it would be useful to 
have a car of this type thoroughly examined, when the specifica- 
tions for the construction of the cars for use on the electrically 
equipped tramways were in preparation. The company had further 
offered to sell to the Council, for the sum of £175, the running rails 
complete, shown with the car, but stated that that sum did not in 
any way represent the actual cost of the material, and would little 
more than cover the cost of transferring the rails, &c., from the hall to 
the Camberwell tramway depot. The company made it a condition 
of the sale that. it should be permitted to supervise the installation 
of the piece of permanent way, charging to the Council only the 
actual out-of-pocket expenses for labour, concrete, paving materials, 
KC. The company had further offered to furnish at its own cost, 
for two or three weeks, the services of one of its own motormen, so 
that some of the Council's employes could be instructed in the driving 
of the car and the working of the brake. The tramway manager 
was of opinion that the offer should be accepted with regard to the 
labour in connection with the fitting up of the permanent way, but 
he stated that the concrete and paving could be done by the 
Council's own staff with materials now in hand. The manager stated 
that there was room at the Camberwell depot for the laying down 
of the permanent way and for the proper housing of the car; and 
that the expenditure for this piece of line would by no means be 
money thrown away, as it could be used for depôt work, and at the 


‘aes 2, ~= - „ Ao a E 


' 


Vol. 47. No. 1,183, Juny 27, 1900.] 


THE ELECTRICAL REVIEW. 


141 


price, would be a very profitable investment. With regard to the 
power necessary to run the car, the company had offered to lend to 
the Council for six months, for the sum of £75, a gas engine and 
dynamo for the operation of the line. Having given full considera- 
tion to the matter, the Committee were decidedly: of opinion that 
the offers of the company should be accepted, as the car and rails 


would be of value in affording members of the Council the means 


of seeing for themselves the system of electric traction to be adopted 
on the Council’s lines, when reconstructed under the powers sought 
by the Bill now before Parliament. The Council, on the recom- 


mendation of the Committee, decided to accept the company's pro- 


posals. 

In compliance with standing orders the Council postponed until 
next week the consideration of proposals by the Highways Com- 
mittee in the direction of 28 new tramlines to be promoted in the 
next session of Parliament. The following are extracts from the 
lengthy report on the subject :— 

„Our proposals are for the construction of new tramways of a 
total length of about 164 miles on the north side of the Thames, at 
an estimated cost, for the tramways and necessary paving and other 
works in connection therewith, of about £469,700, and for street- 
widenings of about £544,360; while, as regards the south side of the 
Thames, the total length of tramways is about 12 miles, the cost of 
constraction and paving works is estimated at about £374,500, and 
of the strect-widenings at about £449,400. As regards the street- 
widenings, we have been in cotisultation with the Improvements 
Committee; aud we understand that it proposes to recommend («) 
that the Council do contribute, out of the funds applicable to im- 
provements, sums amounting in the aggregate to £355,005, and (b) 
that the road authorities concerned shall contribute sums amounting 
in all to £326,688. The remainder of the cost of the street- 
widenings, £312,057, we propose shall be charged to the tramways 
account, as part of the first cost of the several tramways.” i 
We propose that those of the new lines which will be intimately 
connected with thè Council's (northern) tramways (leased until mid- 
summer, 1910, to the North Metropolitan Tramways Company), 
shall, with one exception, be constructed for horse traction, unless 
in the meantime, effect shall have been given to the provisions in 
the company’s lease relating to the conversion of the system from 

horse to electrical traction. The estimates provide, however, for 
rails of sufficient weight to permit of their being used for electrical 
traction when that system shall have been adopted on these tram- 
ways. The exception is the tramway in the Archway Road, which 
will practically be an extension from the Council’s tramway terminus 
in that road to the county boundary, and will probably be joined 
with the light railways which the Middlesex County Council is 
seeking powers to construct from that point to Finchley and beyond. 
As the Middlesex Council proposes to adopt a system of electric 
traction for its light railways, we think it expedient that the 
Council's new Archway Road line should be constructed for a similar 
system of traction. Those of the new lines which will be intimately 
connected with the London County Council tramways undertaking, 


or which being for the present detached from either undertaking, . 


could be worked by the Council independently of any other system 
of tramways, we propose shall be constructed for some system of 
electrical traction.” 

The Works Committee of the Chelsea Vestry has passed a reso- 
lution adverse to the County Council's tramway scheme. 

The Brompton and Piccadilly Circus Railway Bill, which proposed, 
among other things, to extend the time for the compulsory pur- 
chase of lands and the completion of the undertaking, is not to be 
further proceeded with this session. i 


Lancaster.— When the Lancaster Corporation approached 
the Lancaster and District Tramway Company with the object of 
purchasing their line to Morecambe they were unable to come to 
terms, and general regret was expressed that the proposed electric 
tramway had to be abandoned. Another scheme is, however, coming 
to the fore, aud a company intends seeking powers to construct an 
electric tramway froma point within the Borough of Lancaster to 
the west end of Morecambe, the terminus suggested being near the 
West End Pier. If the line could be laid “as the crow flies,” the 
journey could be done in a quarter of an hour, but the land between 
the west end of Morecambe and Lancaster is affected by the tidal 
river, and probably the surveyors and engineers would deem it 
necessary to make a detour. One point against a company scheme 
is the fact that the Lancaster Corporation has just obtained 
Parliamentary powers to construct electric tramways in the borough, 
and it is not likely that it would care for its monopoly being 
interfered with. The Corporation may therefore decide along with 
the Morecambe Urban District Council, which is, by-the-way, 
asking for corporate powers, to construct the tram line in question 
themselves. The west end of Morecambe adjoius Heysham, which 
will undoubtedly become an important harbour as soon as the Mid- 
land Railway Company complete their scheme. 


Liverpool.—Rapid progress is being made with the 
conversion of the tramways. An important section—to the Pier- 
head—was completed last week, and traffic commenced, extensive 
alterations being made in the routes followed by the cars in con- 
Sequence of the change. 

An empty car caught fire while running on the Overhead Electric 
Railway last week, and was burnt out. 


Maidstone.—At a special meeting of the Town Council 
on Monday it was resolved that application be made to the Board of 
Trade for a provisional order for the construction of electric tram- 
ways in the borough. There was some opposition, based on the 
fact that the Council has not yet received authority to borrow a loan 


of £34,000 for electric lighting, concerning which an inquiry was 
held three months ago. The townspeople, however, are almost 
unanimously in favour of tramways. 


.Manchester.—At a meeting of the Tramways Com- 
mittee of the Manchester Corporation on Monday, it was reported 
that an agreement had been arrived at as to the working of the 
electric tramways in Withington and Moss Side. The terms of the 
agreement with each authority were confirmed by the Committee, 
and will in due course be submitted to the City Council. With the 
exception of Salford, arrangements have now been made with every 
local authority concerned, and it is probable that an amicable 
settlement will before long be made with the Salford Tramways 
Committee. At the same meeting the committee adopted a design 
for the centre poles which will carry the wires. Mr. Wordingham, 
clectrical engincer to the Manchester Corporation, is the designer. 
Three kinds of seats have also been adopted for use on the top of the 
cars. In two cases the seat can by aroller-like movement be reversed 
whenever it is wet, whilst the other is of a close wire netting 
through which the rain will readily tind its way. Bay 


Newport (Mon.).—The Corporation has accepted the 
tender of Messrs. A. Krauss & Son, Bristol, for the erection of the 
new electric tramway on Corporation Road, but a special mecting 
of the Council has been called for to-day to reconsider the question 
of the tenders in consequence of the inability of Messrs. Krauss and 
Son to procure delivery for four months of certain material. 


Paris.—A section of the underground electric railway, 
from Vincennes to the Porte Maillot, was opened last Friday. 
There are seven intermediate stations, one of which is in the Champs 
Elysées, one of the entrances of the Exhibition. 


Southampton.—The electrical engineer, Mr. F. H. 
Chaplin, has reported on some stoppages which took place on the 
tramways in May and June. One of these was due to a breakdown 
in a feeder cable, but most were caused by defects iu the trolley 
poles, which are to be replaced by stronger ones. No defect has 
been found in the generating station. 


Surrey.—The County Council last weck discussed the 
pending application of the British Electric Traction Company, 
Limited, to the Light Railway Commissioners for an order 
authorising the construction of light electric railways in the borough 
of Kingston, and in the urban districts of Surbiton, Esher, the 
Dittons, the Maldens and Coombe. It was decided to oppose the 
application so far as was necessary to protect all county interests. 


Wrexham,—Last week a special meeting of the General 
Purposes Committee of the Wrexham Town Council was held to 
consider a notice served by the Drake & Gorham Electric Com- 
pany, applying to the Board of Trade for an extension of 12 months 
from August Ist next for the commencement of the laying down of 
electric tramways in Wrexham, and the completion until August 
lst, 1902. Considerable discussion ensued, and the committee 
finally agreed to refrain from objecting to the application for an 
extension, but at the same time strongly objected to the length of 
time asked for, and stated that any further extension would be 
most strenuously opposed. 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen,— At a recent meeting of the Finance Committee 
of Aberdeen Town Council Mr. Smith, Glasgow, one of the directors 
of the National Telephone Company, was present, and made a 
statement in regard to the question of the company being granted 
wayleave to lay down underground wires. He stated that the 
expenditure necessary to lay down an underground system would 
amount to between £35,000 and £40,000, and he gave the assurance 
that the company would undertake that expenditure without in- 
creasing the present charge for telephone service. Besides, the 
company would promise a large extension of the low tariff system. 
Mr. Smith was thanked for his statement, and consideration of the 
whole subject was deferred. 


Imperial Telegraphs.—In the Honse of Commons on 
Monday last Sir E. Sassoon asked the Sceretary of the Treasury 
whether he would state to the House the composition of the depart- 
mental committee on the system of cable telegraphs of the Empire, 
the scope, and the terms of its reference. 

Iu reply, Mr. Hanbury said: The terms of reference are:“ To 
inquire into the present system of telegraphic communication 
between different parts of the Empire aud to consider in what 
respects it requires to be supplemented. To investigate the relations 
between private cable companies and the Impcrial and Colonial 
Governments (including the Government of India), the amount of 
control at present exercised by those Governments, and the policy 
which should be pursued by them in future, especially when new 
concessions are sought. To examine existing rates, to report how 
far they are fair and reasonable, and, if not, how any reduction 
snould be effected.” The committee will consist of Lord Balfour of 
Burleigh, as chairman, representing the Board of Trade, the 
Postmaster-General, the Secretary of the Treasury, the Under- 
Secretaries for India and the Colonies, and two members from the 
Intelligence branches of the Admiralty and the War Office. 

Mr. MacNeill: Will the right hon. gentleman undertake to 
1 aia the committee by adding two gentlemen of common- 
sense 
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Huddersfield.— The Town Council last week considered 
the matter of a municipal telephone system, estimated to cost 
£30,000, and passed a resolution to the effect that application be 
made to the Postmaster-General for a 25 years’ license, and that a 
municipal exchange be established in the town. 


Portsmouth.—The Financial Committee of the Town 
Council have had an interview with Mr. Bennett, telephone 
engineer, who stated that an exchange could be established in this 
borough at a cost of £20 per subscriber, and that, assuming that 500 
subscribers were secured, a service could be offered them at the 
following rates :—An unlimited service, £5 58.; a £3 10s. service, 
with a charge of a halfpenny for the first 1,000 messages; or a 
£2 10s. service, with a charge of 1d. for the first 500 messages. A 
capital expenditure of £10,000 would also include the provision of 
500 surplus wires, so that as more subscribers were enrolled the 
charges could be reduced. If the co-operation of Gosport, Fareham, 
Havant, and other contiguous places could be secured, they would be 
included in the license. After an inspection of the town, Mr. Bennett 
was distinctly of opinion that it presents no special difficulties. The 
Finance Committee have instructed him to prepare two schemes— 
one for an exchange with 500 subscribers and 500 surplus wires, and 
the other for 1,000 subscribers with 1,000 surplus wires. The matter 
will be discussed at an early meeting of the Town Council. 


Sydney.—The many complaints here about the telephone 
shortcomings have led to Mr. Watt, Postmaster-General, considering 
the advisableness of recommending the Cabinet that in any future 
loans £250,000 shall be raised for the improvement of the telephone 
service. It is also probable that he will ask for a further sum to 
increase the accommodation at the post-office in accordance with 
the original design. Placing the telephone and telegraphic lines 
nuderground and the establishment of a complete metallic circuit 
are among the suggested improvements. 


Telegraphic Interruptions and Repairs :— 


CABLES, _ INTERRUPTED. REPAIRED 
BOUTH AMERICAN :— 


Cayenne-Pinheiro .. . Oot. 11, 1899 
Cayenne-Paramaribo . Feb. 16, 1900 
Par4-Maranham : . March 1, 1900 J uly io, 1900 
Ceará-Maranham . Feb. 20, 1900 
Wir INDIES :— 
Jamaica-Colon as . June 80, 189009 si 
Mo'e St. Nicholas-Cape Haitien.. ; Merch . 1 
Latakia-Cyprus xá as x 25 . June 20, 1900 a 
Tarifa -Taugier E en ja ii .. Jan. 8, 1900 ‘3 
LANDLINES :— 
CHINESE :— 
Tientsin-Pekin ar 5 s ii .. June 12, 19000 hia 
Pekin-Kalgan.. ab Pe T ee .. June 14, 1900 ne 
Kalgan- Maimatobin as ‘ June 80, 1900 sa 


„June 16, 1900 
. June 18, 1900 


Tientsin, ria Shanghai 
Tientsin-Niuchwang 
SOUTH AMERICAN :— 


Communications with all offices of cee 

beyond Buenaventura . January 23, 1900. . 
Ecuador landlines .. 92 . March 18, 1897 
Landlines south of Macahé (Brazil) ee . April 25, 1900 


Communication via n Š interrupted 


on Persian territory es . Feb. 24, 1900 


Telephone Delays, — Under the above heading the 
Daily Mail sets forth the iniquities of the Post Office with regard to 
the workiug of the telephone trunk lines, and gives the following 
list of some of the worst cases of delay in June last :— 


hr. min, 
Sunderland and Glasgow .. 2 10 
London and Newcastle 2 10 
Newcastle and Leeds 2 2 0 
Greatham and Sheffield... oF 2 16 
West Hartlepool and Bradford .. 2 46 
Yarmouth and Kingston se 2 10 
Yarmouth and Boston 2 6 
London and Newport 2 G 
London and Glasgow 5 2 2 8 
Rotherham aud Birmingham i ice 2 10 
Workington and Newcastle 1 37 
Kendal and Coventry 1 48 
Blackpool and Manchester 1 61 


Wireless Telegraphy.—Writing t to the Zimes of the 
18th iust., Major Flood Page, managing director of Marconi's Wire- 
less Telegraph Company, Limited, discusses Mr. Ritchie's statement 
on communication with lightships and other matters, and cites an 
installation at Borkum which is being worked by German Govern- 
ment telegraphists on a commercial footing. The Post Office 
authorities, as long ago as May, last year, were considering the 
question of licensing the company in respect of telegraphic com- 
munication between ship and shore, but have apparently stopped at 
that stage. Major Flood Page consoles himself with the hope of 
obtaining a license some day, aud with the excellent results obtained 
with the Marconi system on warships in Delagoa Bay : the Admiralty, 
moreover, has arranged with the company to instal the apparatus 
in more than 30 ships and torpedo stations. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark,—The municipal electrical works 
are wanting 200 pieces electro-meters.” For particulars see 
„Official Notices“ July 20th. 


Belfast.— August Lith. The Electric Committee wants 


tenders for an auxiliary feed-water heater and piping. See “ Official 
Notices” to-day. 


Blackburn.—August 6th. The Corporation wants 
tenders for a traction switchboard. See Official Notices“ to-day. 


Bradford, — August 13th. The Guardians of the 


Bradford Union want tenders for the electric lighting of the. 


workhouse. 


Brussels.—September 19th. The Council of St. J illes, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon à part of its territory. Conditions 
and plan for three francs at the office, No. 14, Parvis St. Jilles, 
St. Jilles. 

Darlington.—July 28th. The Corporation wants tenders 
for arc lamp-posts and brackets. See Official Notices“ July 13th. 


Dorking.—The District Council are open to receive offers 
for leasing their provisional order. See Official Notices“ July 20th. 


Germany,—July 28th. Tenders are being invited until 
the 28th inst. by the State river authorities at Emden for the supply 
and erection of three 14-ton electric wall cranes, and a 40-ton 
electric swing crane. Tenders to be sent to Die Königliche 
Wasserbaninsfertion, Emden, Germany, whence particulars may be 
obtained for 2s. 


Grays Thurrock.— August 9th. The Council is inviting 
tenders for Lancashire boilers, 100-kw. steam dynamos, economisers, 
switchboards, battery, crane, mains, and other plant, &c. See Official 
Notices June 29th. 


Grimsby,—August ath. The Corporation wants tenders 
fur wiring the electricity works. See ‘ Official Notices“ July 20th. 


Halifax.—July 31st. The Corporation wants tenders 
for a steam engine and alternator, alternators, static transformers, 
induction motors, rotary converters, and three-phase extra high 
tension switchboard. See Official Notices“ July 13th. 


Halifax.—Tenders are invited by the Town Council for 
mechanical stokers. See Official Notices to-day. 


London.—August 20th. The Central Electric Supply 
Company wants tenders for boilers and piping, and mechanical 
stokers. See “Official Notices to-day. 


Madrid.—August 18th. Tenders are invited by the 
Spanish Government, not later than August 18th, for the concession 
of a system of electric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. 


Rnssia.— August 28th. The General Direction of the 
Russian Posts and Telegraphs in St. Petersburg are inviting tenders 
until August 28th for the concession for the working during a period 
of 68 years of the telephone exchanges in St. Petersburg, Warsaw, 
Riga, Moscow, and Odessa. 


Salford. — August 13th. The Corporation wants tenders 
for lighting cables, tramway feeders, and street lighting. See 
Official Notices ” July 13th. 


Spain.—August loth. Tenders are being invited until 
August 10th by the municipal authorities of Mogner (Hullva 
province), for the concession for the electric lighting of the town 
during a period of 20 years. Particulars can be obtained from, and 
tenders are to be sent to El Secretario del Ayunlamento de Mogner 
(Hullva). 


Stockport.— August 31st. 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See Official Notices“ July 13th. 


Sunderland. — July 27th. The Corporation wants 
tenders for a coal conveying plant for the electrical supply station. 
See Official Notices“ July 13th. 

The Pacific Cable.—August 14th. Tenders for the 
manufacture and laying in the Pacitic Ocean of 8,272 nautical miles 
of telegraph cable are invited by the Pacific Cable Committee 
on behalf of Her Majesty's Government and the Governments of 
Canada, New South Wales, Victoria, New Zealand, and Queensland. 
See Official Notices“ July 20th. 


Torquay.—August 6th. Tenders are wanted by the 
Corporation for two water-tube boilers with superheaters, two 
inductor alternators with Willans engines, pipework, surface con- 
denser, extensions to high tension switchboards, wattmeters, &., 
aud transformers. See Official Notices July 20th. 


Warsaw.—aAugust 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty's Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial Department 
of the Foreign Office between 11 a.m. and 5 p.m. 


CLOSED. 
Tynemouth.— The Town Council has accepted Messrs, 
Siemens Bros. & Co.'s tender for arc lamps at about £350. 
(Continued on page 147.) 


The Tramways Committee | 
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NORWICH ELECTRIC TRAMWAYS. 


WITHIN the last three years the ancient city of Norwich has 
undergone a remarkable transformation. A typical old 
English cathedral city, with narrow winding streets, many 
of which were built in medieval times, and with a popula- 
tion of 115,000 souls, Norwich possessed not even a horse 
tramway: yet it has always been an important market town, 
a cattle trading centre, and the county town of Norfolk. 
However, the keen eyes of the enterprising electric tram— 
way engineer were not slow to appreciate the promising 
field presented by this virgin city for an up-to-date system 
of rapid transit, and in 1896 two companies appeared upon 
the New General Traction Company, and the 


the scene 


British Electric Traction Company. After a severe but 


details were completed within three weeks, and a Bill was 
introduced into Parliament, with the full support of the City 
Council, providing for the construction and equipment of 19 
miles of track, together with compulsory powers for the 
carrying out of a huge scheme of street improvements. We 
shall refer to the latter more fully later on, but we may 
mention here that the cost of these amounted to £110,000, 
of which the company bore two-fifths. 

It was not to be expected that this expenditure could be 
incurred without a guid pro qvo; this took the form of a 50 
years’ concession, giving the company a reasonable prospect 
of recouping itself for the outlay. The benefit to the City has 
been immediate and marked; congested thoroughfares have 
been relieved, new streets constructed, narrow Ways widened, 


obstructions to traffic removed. Moreover, although the 


GENERAL VIEW OF ENGINE Room. 


friendly contest for the support of the City Council, in 
which the former was successful, plans were drawn up 
under the direction of the chief engineer of the com- 
pany, Mr. J. E. Winslow, for a complete network of lines 
radiating from the centre of the town to the outskirts 
in all directions, The preparation of these plans involved 
an enormous amount of labour, for it was found to 
be impossible to carry the lines through many of the most 
important streets owing to their being extremely narrow and, 
in some cases, as crooked as a ram’s horn.” The 
engineers, however, were not to be denied; were the roadways 
too narrow, they must be widened ; were the corners too 
sharp, they must be rounded off; if a building blocked 
the way, it must be pulled down. In spite of the 
difficulties encountered, the whole of the numerous plans and 


cars have not yet commenced regular running, building 
operations along the routes of the tramways in the suburbs 
of the town have already actively commenced, thus exempli- 
fying the salutary process of redistribution of the population, 
from the central areas to the more healthy and less heavily- 
rented outskirts, which always accompanies the inauguration 
of an electric tramway system. 

There are many points of more than ordinary interest in 
connection with this scheme, which we shall now proceed to 
describe in detail. 
ne power station is situated in the heart of the town, 
within a stones throw of the electric lighting station, 
Duke Street intervening; the site is conveniently placed 
on a bend of the River Wensum, which affords facilities for 


coal and water supply. The station itself is of red brick and 
F 
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consists of engine and boiler room, economiser room, test 
room, and coal stores. 
The latter are of simple construction, consisting of cast- 
iron H columns supporting a galvanised iron roof ; the back 
all is of brick, but the side walls are 
removable, being built up of a number of 
wood battens which are dropped into the 
hollows between the flanges of ‘the girders, 
as shown by the section below— 


By this simple device it is possible to raise 
or lower the walls as required, to suit the 
amount of coal in hand. The capacity 
of the coal store is about 600 tons. 

These sheds are situated on the wharf, 
to which the coal is brought in barges 
from Yarmouth: an electrically-driven 
crane raises the coal and deposits it in 
the stores, whence it is shovelled as 
required into small trucks. A line of 
rails runs between the sheds, with suit- 
able turntables, over an Avery dial-reading 
weighing machine, to a hopper, from 
which the coal is carried by a Bennis 
bucket elevator and chain conveyor to the 
hoilers. 

These are four in number, of the 
Babcock - Wilcox 240 K. H. P. standard 
size, with double steam drums; each 
of them has a heating surface of 
3,240 square feet. The boilers are fitted with 
Bennis mechanical stokers of the ordinary type, and 
work at a pressure of 150 Ibs. per square inch. A 


— 


is thus kept within 5 The. of the normal, almost withont 
attention. 

A Green’s economiser is provided, and occupies an unusual 
position, being supported on girders above the boilers, with 


Main SWITCHBOARD. 


an obvious saving in floor space; the economiser consists of 
480 tubes of the usual dimensions, 
Power for driving the elevator and conveyor, the stokers, 


200-KW. GENERATING SET. 


noteworthy feature in this connection, is the system of 
automatic regulation; the flue-dampers and the coal hand- 
ling machinery are controlled by the steam pressure, which 


and the scrapers of the economiser, is furnished by a 
10 H.P. Westinghouse motor; as an alternative, these 
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of the steam engine which drives the lighting dynamo. 

The chimney is 120 feet high and 8 feet in diameter at 
the base is square, and stands on a concrete block 
The bye-pass flue from the 


the top : 

25 feet square and 22 feet deep. 
boilers enters the 
square shaft just 
below the econo- 
miser flue. 

Feed water is 
supplied by three 
Worthington pumps 
each having steam 
cylinder 6 inches 
diameter, and pump 
barrel 4 inches 
diameter, with 6 
inches stroke, and 
being capable of 
delivering 2,500 
gallons of water per 
hour. The feed 
pipes are arranged 
in triplicate, draw- 
ing from the hot- 
well, the river, or 
the city mains, and 
delivering either 
through the econo- 
miser or direct to 
the boilers; two 
oil filters, one of 
the MacDougal 
type, the other by 
Raylton, Campbell 
and Dixon, are arranged in series with the pumps. 

The steam piping consists of a simple ring, one member 
of which runs along the back of the boilers, and the other 
beneath the engine room floor; these are connected by 
vertical members with slow bends, at the lower end of each 
of which a main separator is fixed. The pipes are chiefly of 
steel, but the bends are cast-iron. 

The usual costly and heat-wasting array of stop valves is 
almost entirely absent, being represented only by two valves, 
one at the middle of each long member ; by means of these 
the ring can be divided into two sections if necessary. The 
main exhaust pipe, which also runs beneath the engine 
room floor, is simi- 
lariy bisected, 

The methed of É 
fixing the steam 
pipes is interesting ; 
each of the hori- 
zontal members of 
the range is securely 
clamped toa bracket 
near the middle of 
its length, so that 
it is free to expand 
in both directions. 
These brackets weie 
made the datum 
points for laying 
out the whole of 
the steam piping, 
which was design ed 
to suit them, no 
templet pipes being 


oe 


used. The steam 
pipes are lagged 
with magnesia sec- 


tional covering, and, ZZ 


as well as the ex- 
haust pipes, are 
carried on rollers. 
The whole of the 
steam, exhaust and feed piping was carried out by Messrs. 
Babeock & Wilcox, who also supplied the valves and boiler 
fittings. At each end of the exhaust pipe, which extends 
the whole length of the engine room, there is a Blake and 
Knowles automatic air valve and a cast-iron up-take, 


BACK OF 


LIGHTING SET AND FEED PUMPs. 


SWITCHBOARD. 


There are two sets of jet condensing plant, of the 
Worthington type, each of which can cope with the steam 
from two engines at maximum load, or three engines under 


ordinary working conditions; these are placed between the 


foundations of the 
engines, but are 
visible and readily 
accessible from the 
floor level. The 
air pumps are of 
the horizontal type, 
with tandem com- 
pound steam cylin- 
ders. Condensing 
water is obtained 
from the River 
Wensum. 

The engine room 
is 87 feet long by 
33 feet wide and 
19 feet high to 
the eaves ; the walls 
are whitened, and a 
large part of the 
roof is glazed, in 
addition to the wir- 
dows in the side 
walls, so that there 
is abundant light. 
The iron roof is 
covered with steel 
sheeting, 4 inches 
of coke breeze con- 
crete, and slate, 
where it is not glazed ; the doors are Cased in sheet iron, 
and the; floor is of cement, so that the building is as far as 
possible proof, against fire. 

An overhead traveller made by Jessop & Appleby, and 
capable of lifting 10 tons, traverses the room from end to 
end. 

There are four generating sets, all identical in size, each 
consisting of a Westinghouse railway generator of 200 KW. 
capacity, direct driven by a Browett-Lindley horizontal 
engine: one of our views shows all four from the engine 
side, while ancther shows a single set, looking towards the 
generator, 


Fan) 


The engines are 
of the tandem com- 
pound type of 300 
H.P., with cylinders 
16 inches and 26 
inches, and stroke 
17 inches. The 
Begtrup fly-wheel 
governor is used, 
acting direct on the 
high pressure valve, 
and varying its 
travel according to 
the load; the work- 
ing parts of this 
governor are very 
few and substantial, 
Dur i while by reason of 

Its construction it 
responds imme— 
diately to fluctua— 
tions of speed. 
The low pressure 
slide valve is driven 
by a separate 
eccentric with fixed 
cut-off, 

Each engine is 
provided with two 
mounted on the 
engine and dynamo, and 
being held together by 
semi-circular pro- 
together with 


fly-wlicels; the heavier of these is 
main shaft between the 
is split, the two parts 
wrought - iron rings shrunk on 
jections at the rim and the hub, 
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Personal.—On thé occasion of the departure of Mr. 
W. J. Leeming from the Blackburn Corporation electricity 
works, for the purpose of taking up his new position of 
assistant engineer to the electricity department of Buxton, 
he was made the recipient of a travelling bag, combined 
silver sovereign case and matchbox, meerschaum pipe. &c., 


presented by the staff and workmen of the electricity depart- 


ment. Mr. Giles, the chief engineer, who made the presenta- 
tion, said ‘that he hoped Mr. Leeming would be as successful 
in his new position as he had been in the past, and that he 
had the esteem of the staff and workmen. he was leaving 
behind him. Mr. Leeming expressed his sincere thanks for 
the presents and for the kindness he had met with from all 
whilst employed at these works. 

It is announced by the Eastern Telegraph Company, 
Limited, and the Eastern Extension, Australasia, and China 
Telegraph Company, Limited, that the Most Hon. the 
Marquis of Tweeddale, K.T., has resigned his position as 
chairman, and that the boards of directors of these com- 


panies have elected as his successor Sir John Wolfe Barry, 


K. C. B. The Marquis of Tweeddale retains his seat as a 
director on both boards, | 

We understand that Lord Kelvin is to be the Master of 
the Clothworkers’ Company for the coming year. 


Mr. Frank Proctor, who has been engaged for over seven 
9 D D = 


years on electric lighting work in the Post Office factory at 
Mount Pleasant, has resigned his post in order to take charge 
of the electrical plant at Earl’s Court Exhibition. 


Boiler Inspection.—The Select Committee of the 
House of Commons appointed to inquire into the advisability 
of legislation to ensure the systematic and regular inspection 
of boilers, with the object of diminishing the risk to life 


and property arising from boiler explosions, concluded their 


labours on Friday last. In their report, according to the 
Times, the committee state that the evidence given before 
them goes to show that explosions occur in boilers from 
mistakes or incapacity on the part of the attendant, undue 
pressure, loss of water, and other causes, and that inspection, 
however rigid, could not prevent such explosions. 
same time, being satisfied that explosions occur more 
frequently in uninspected boilers than in those which are 
inspected by a competent person, they express the view that 
inspection by a competent person would tend to diminish the 
risk of explosion. The appointment of inspectors under the 
Board of Trade is not recommended, inasmuch as the com- 
mittee hold that the responsibility of selecting a competent 
person should fall upon the owner or user of a boiler, that 
the owner should not have the opportunity of sheltering 
himself behind the inspection of the Board of Trade, and 
that the inelastic lines upon which Board of Trade inspectors 
would work would hamper the development of boiler improve- 
ment. In regard to the suggestion that the Court set up 
under the Boiler Explosions Acts, 1882—90, should be 
empowered to inflict heavy penalties upon owners, users, and 
inspectors in the event of default, the committee agree that 
such an extension of the Court’s powers would tend to 


increased boiler inspection; but they think that in such 


cases an appeal should be allowed, and they find great 
difficulty in suggesting the Court to which such an appcal 
should be made. , 

On the whole, the committee consider that an extension 
of the Factory Acts, empowering an inspector to call upon 
the owner or user of a boiler to produce a certificate showing 
that he has had his boiler inspected by a competent person 
within a year, and providing that, in cases where the Factory 
Acts do not apply, this authority should be vested in the 
police, would make the inspection of boilers practically uni- 
versal, With regard to hotels, which now come under the 
category of private houses, the proposal is formulated that 
the Boiler Explosions Acts, 1882—90, should be so amended 
as to include hotels and flats. 
express the opinion that the boiler-making industry has 
made great strides in recent years; that boilers are, as a 
whole, better designed, better made, and better managed and 
understood than they were only a few years ago; that legis- 
lation giving any public body whatever control over the 
inspection of boilers would be a grave mistake ; and that 
certification or registration, unless accompanied by State 
control, would not be of any practical value. 


At the 


In conclusion, the committee | 


Herts County Council and the Power Bills.—Our 
attention has been drawn to a report drawn up by the 
Parliamentary Committee of the Herts County Council on 
the North Metropolitan Electric Power scheme, which for 
misconception and conservatism would, be hard to beat. 


The following quotations from the report will perhaps prove 


interesting, if painful, reading :— 

The evidence, so far as it has gone, shows conclusively that for 
many years to come it is practically commercially impossible for the 
company to supply any part of Hertfordshire, perhaps with the 
exception of Hertford and places south thereof, in the Lea Valley. 
The supply of electricity in bulk is quite in an experimental stage, 
and it is thought very much against the interests of Hertfordshire 
that powers which are practically impossible of being exercised, if 
granted, should be given to the company. 

If the company be constituted 16 will probably procced to con- 
stitute other companies within the proposed area of supply for the 
purpose of utilising electricity. By these means the Hertfordshire 
County Council well he compelled for its own protection in many cases 
to become joint pronwters of electrical tramway lines which are nut 
wanted, and for the existence of which no justification can be offered. 
Failing the County Council becoming such partner with the off- 
shoot undertakings above described, they well be continually opposing 
Bills in Parliament, applications to the Board of Trade, and the 
Light Railway Commissioners for Orders affecting Hertfordshire 
roads and other interests. 

The committee believe that it is against the best interests of the 
county to allow three parts of its area to be occupied as proposed 
by the Bill, for ü is obvious that if Hertfordshire affords a valuable 
field for the supply of electricity for mechanical purposes, there will 
be no lack of substantial companics seeking to supply it with electri- 
city, upon very much better terms than will be saddled upon the 
county if the Bill should be passed into law. 


The italics are ours. One cannot help wondering how 
any responsible engineer could be found to prepare a 
practically commercially impossible scheme and obtain 
powers which can never be exercised. What a pitiful 
spectacle is that of a County Council, obviously in an 
experimental stage, which is compelled by the march of 
Progress to defend itsclf against that monster by promoting 
unjustifiable aud unnecessary tramway lines! Niagara is a 
myth; Rheinfelden and Schaffhausen are legendary; and 
County Councils are in their infaney. 


Brockie-Pell Arc Lamp Company v. Johnson and 
Phillips.—This case came before Mr. Justice Kekewich in 
the Chancery Division yesterday on a motion to commit 
the defendants for the alleged breach of part of an order made 
by his Lordship on April 22nd, 1899, by selling certain lamps 
known by the name of Victoria lamps. The action in which 
the order in question was made was an action for infringe- 
ment of certain patents. The order restrained the defendants 
during the continuance of the plaintiffs’ letters patent 
from manufacturing, selling, or exposing for sale Victoria 
lamps, and declared that the defendants were not in any 
other manner to infringe the said letters patent. But the 
order was not to apply to any Victoria lamps manu- 
factured or sold by the defendants which bore the serial 
numbers mentioned in the order. The order then 
went on to state that all further proceedings be 
stayed except for carrying the order into effect. 
It was argued by Mr. Warrington, Q.C., on behalf of the 
plaintiffs, and evidence was tendered to prove the contention, 


that certain lamps sold by the defendants were practically 


Victoria lamps. Mr. Fletcher Moulton, Q.C., used all 
his forensic art to show that there was no identity 
between them, and called Mr. Johnson, Mr. Esson, and 
Prof. Silvanus Thompson in support of his arguments. 
But his Lordship was of opinion that the plaintiff had 
proved his case; he had no doubt that the defendants had 
been attempting to evade the order of the Conrt if 
possible, and had not succeeded, and there would be an 
order for committal, and defendants must pay the costs. 
Mr. Moulton asked for a stay of the order pending an 
appeal. His Lordship said the order must be drawn up, but 
a stay would be granted if an immediate application were 
made to the Court of Appeal. Mr. Moulton said he would 
apply at once. 


Explosion.—A boiler explosion occurred on the premises 
of the Crystal Palace District Electric Supply Company 
on Wednesday afternoon, wrecking two large buildings, 
killing two workmen and injuring three others, besides 
setting fire to the adjoining premises. 
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Metropolitan Railway.—In the report of the directors 
of this company, issued this week, mention is made of the 
experimental electrical installation at Earl’s Court, and it is 
stated that in view of the importance to the Metropolitan 
and District Railway Companies of adopting electricity as a 


motive power, a committee consisting of three members from 


each of the boards of the companies has been appointed to 
consider the question of applying electric traction to the 
working of the inner circle, and it has been agreed between 
the companies to invite eminent electrical traction firms to 
submit plans and specifications, with detailed estimates and 
tenders, for the necessary installation. 


Central London Railway.—This railway will be 
opened for public traffic on Monday, the 30th inst. Trains 
will begin running from Shepherd’s Bush at 5.15 a.m., and 
from the Bank at 5.20 a.m., stopping at all stations except 
Bond Street, the opening of which is temporarily deferred. 
The fares from 5.15 a.m. to 7.30 a.m. will be 2d. return any 
distance, and from 7.30 am. to 12 p.m., 2d. single any 
distance. For the convenience of the public, books of 24 
single-journey tickets will be sold at all stations. 


The Electrical Standardising, Testing and Training 
Institution.—<s a result of the recent scholarship examina- 
tions, the following awards have been made by the Board of 
Control of the above Institution 

To Mr. F. E. Berry, Wellingborough School, Maxwell Scholarship, 
value 50 guineas, tenable for two years. | 


To Mr. A. W. Scrooby, of Dunhoved College, a prize value 20 
guineas. 


The German Electro-Chemical Society.—The seventh 
annual general meeting of the Deutsche Electro-Chemischen 
Gesellschaft is to be held in Zurich on August 5th, 6th, and 
7th. A number of papers will be read, and visits are to be 
paid to the works of the Oerlikon Company and to the 
Polytechnikum. 


Appointment Vacant.—A mains superintendent is 


wanted at the Halifax electricity works. 
— ..... 


NEW COMPANIES REGISTERED. 


The Northwood Electric Light and Power Company, 


Limited.—This company was incorporated on June 23rd. The 
capital of the company is £15,000, divided into shares of £1 each, 
for enabling the company to carry on at Northwood, Ruislip, and 
Eastcoate, in the County of Middlesex, and any other places in 
England, the business of an electric light and power company in all 
its branches, and the business of supplying electricity for all pur- 
poses for which it can be used, and further, to carry on at North- 
wood an electric or steam and general laundry. The first subscribers 
are Jno. S. Hignett, Claremont, Northwood, merchant; Acton T. 
Bucknall, Billiter Street, E.C., solicitor; Arthur W. Crossley, The 
Elms, Northwood, doctor of science; Chas. Ed. Masterman, Green 
End, Northwood, civil engineer; C. Hamilton Wickes, Beauleigh, 
Northwood, merchant; J. W. Tilley, St. Helena, Northwood, 
merchant ; Richd. Crossley, The Elms, Northwood, gentleman. The 
articles of association have just been issued. 


Electromotion Corporation, Limited (66,684).— 
This company was registered on July 19th, with a capital of £50,000 
in £1 shares, to carry on the business of an electric light company 
and of electricians, mechanical enginecrs, suppliers of electricity for 
all makers of electrical and other lamps, motors and 
machinery, &c., and to acquire a concession for the supply of electric 
light and power to the town of Nova Friburgo, Rio de Janeiro, 
Brazil. The first subscribers are :—A. M. M. De M. Lara, 56, Rue 
Bassano, Paris, proprietaire, 100 shares; F. V. De Cholet, 111, Rue 
de L’Université, Paris, 100 shares; C. C. Longridge, Swan House, 
Copthall Avenue, E.C., consulting engineer, 100 shares; A. W. R. 
de Forst, 5, Lansdowne Place, W.C., engineer, 100 shares; A. J. 
Wallach, 3, Temple Gardens, E. C., barrister, 100 shares; A. Gates, 
4, Bickenhall Mansions, W., merchant, 100 shares; and L. Kehr, 
Kaiserlunten, Germany, banker, 100 shares. The number of directors 
is not to be less than three nor more than seven. The subscribers are 
to appoint the first ; qualification, £100; remuneration as fixed by 


the company. 


SUPPLY STATION ACCOUNTS. 
THE accounts of the Nottingham Corporation 
Nottingham electricity supply undertaking continue to show 
Corporation Elec- most of the satisfactory features we alluded to 
tricity Accounts. when summarising the 1897 and. 1898 figures 
1 The capital expenditure is still very moderate 
for an output of nearly a million and a half units and nearly 
1,600 Kw. maximum demand. The increase in capital expenditure 
is proceeding less rapidly than in the years 1897-98, while the units 
sold and load are rising even more rapidly, indicating that use is 
being made to the fullest extent of the considerable extensions 
carried out to the end of 1898. As we forecasted, the increase in 
price of coal and general rise in labour charges have inevitably pre- 
vented the former rate of progress being maintained, and some of 
the financial figures show that the burden on the undertaking is 
increasing, but the excellent management has enabled the increased 
charges to be easily met, and Mr. Talbot again has to be congratu- 


lated upon his works. 


GENERAL STATEMENT. 
Increase. 


. 1898. 1899. 
Total capital expenditure £127,393 £166,098 £38,705 
Number of units sold 894,674 1,491,184 596,510 
Maximum demand in kw. 1,099 1,578 479 
Gross revenue £12,919 418,413 £5,494 
Gross profit . a 47,774 29,678 £1,899 
Average price per unit sold 3°34d. 287d. — 47d. 


That the increase in output is nearly all due to private supply is 
shown by the figures of the last five years, given below. It is rather 
to be regretted that the successful results attained have not induced 
the Corporation to further extend the public lighting :— 


Units Maximum Private Public Number of publio 


Year, 


generated. load, kw. supply. lighting. arc lamps. 
1895 183,694 255 160,090 11,564 units. 8 
1896 316,638 400 285,622 11,563 8 
1897 511,935 737 468,728 11,653 9 
1898 951,319 1,099 875,743 189381 15 
1899 1,603,579 1,578 1,470,280 20, 904 15 


In 1897 the average price. received for energy was 5°36d.; it is 
now well under 3d. The reduction of nearly 4d. has, of course, 
affected the net profit, for, as will be seen, the costs remain prac- 
tically at the old figure for 1898. It is probable that this low price 
would not have been possible had a flat rate been charged instead of 
the maximum demand principle. i 


REVENUE STATEMENT. ry 


1898. i 1899. 
Gross. Per anit. Gross. Per unit. Increase. 


Bale of energy .. .. 412,429 3°34d. £17,888 287d. — 47d. 


Meter rents, 40. 303 08d. 383 06d. — 02d. 
Sale of old material, ko. vee eee . 31 00d. ‘00d. 
e 187 od. 166 03d. — 024. 


Gross re venue .. £12,919 3°47d. £18,418 296d. — 51d. 


7 


The “ costs” show the effect of the coal famine and consequent 
increased value in most manufactured articles. ‘ Coal” is higher 
even than in 1897, while “ oil, waste,” is also above the per unit 
figure for 1898. The rises in these two items are practically, 
although not quite, counteracted by reductions in all the others, but 
even a captious critic could hardly complain of “works cost” of 
1:06d., and “total costs of only 1°41d. ; 

Cost OF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit, Increase, 


Call  o £1610 43d. £3,643 »59d. 4 16d. 

; te d r ° G. 
Oil, waste, water Andengine} 376 10d. 748 12d. + 02d. 
ger certo core wager. 1 

neration and distribu- 
tion and attending as} 1,002 27d. 1,481 24d. — 03d. 
Repairs anā nea: Doll or 
ry en es, 0 e — 
anana Ac. and N 536 15d. 684 "ild. 04d. 
lamps. — 

Works costs 43,524 95d. £6,556 106d. ＋ 11d. 
Rent, rates and taxes 277 = ‘07d. 277 "Oid. — 03d. 
Management expenses, 

salaries of managing eng | 970 26d. 1,411 23d. — 03d. 
neer, seoretary, cler 
General establishment l 
prin 5 24 374 10d. 496 »O8d. — 02d. 
uranoe. 
Other expenses .. oe ak PA ica cae 
Total costs £5,145 138d. £8,740 141d. + 03d 


ee — — 


Having carried a substantial sum to the reserve fund in 1898, a 
portion of the net profits are now transferred to the credit of the 
general rate. Owing to the decrease in price received per unit sold 
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and the augmented interest and sinking fund charges, the net profit 


is less than in 1898, but is still a substantial amount. 


Prorir STATEMENT. oe 
1808. 1899. 


Interest on loans . . £2,579 £4,347 

Sinking fond for repayments sto eat eat HOZZA 3,175 
Net profit carried to reserve fund .. 3,574 = 

n <i credit of general rate.. Say { 2,000 

n » forwarl. i 151 

Gross profit sbi . . £7,774 £9,673 


THE electricity supply undertaking at Staf- 

Stafford ford is, we believe, run as a sort of annex of 

Corporation the gas works. The Corporation possexs an 

Eleetricity excellent engineer in Mr. J. F. Bell, but it is 

Accounts. questionable if the progress of electric lighting 

would not have been more rapid and pro- 

nounced had the works been entirely distinct from the gas depart- 

ment and management. Considering how little onward movement 

some of the figures, such as capital and load show, the improvement 
in the financial standing is welcome. 


GENERAL STATEMENT. 


1898. 1859. Increase. 

Total capital expenditure . . £19,620 219, 950 4330 
Number of units sold .. 67,988 86,780 138,792 
Number of lamps connected ... 7,346 8,558 1,212 
Maximum load in kW.. he 106 116 10 
Gross revenue Ss . . £1,436 £1,778 £337 
Gross profit 2 8 4653 4790 4137 
Average price per unit sold .. 477d. 400d. — 17d. 


The revenue of £1,773 is small for a town like Stafford with four 
complete years of electricity supply. At less than 5d. per unit for 
all charges the supply ought to be found economical enough to 
stimulate the demand; and, the rates being 7d. per unit for one 
hour’s maximum demand and 3d. per unit after, or as an alternative 
5d. per unit on a uniform price, probably explain the increase in 
units of nearly 19,000 with but slight alteration in load. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


e £1,344 477d. £1,664 460d. — 17d. 


Meter rents, &c. „ ga 76 27d. 86 24d — 03d. 
Supply of lamps, &. l TER et ‘ eae 
Sundry fees, rents! eceived, fe. 16 05d 23 06d. + ‘Old. 


Gross revenue ~ £1,436 509d. 41,773 490d. — 19d. 


It would not require any very extraordinary expenditure to 
affect the “ costs.“ When one is dealing with £2 per week for fuel 
and £1 per day for wages, things are cut fine, and the increases in 
the items might be expected. As wages have been kept almost 
constant, the decreascd value per unit under this head wipes out the 
rises in the othersincluded in works cost. The sumof £34 in 1898 was 
spent in “ electric fittings.” 

Cost oF PRODUCTION. 


1898. 1€99. 
Groes. Per unit. Gross. Per unit Increase. 


Coal .. . £70 25d. £116 '82d. 7 07d. 
GAN wiste, iter inā engine} 14 05d. 30 „08d. +03d. 


Salaries and wages incurred 
7 eneration and distri- . j 354 126d 390 1°08d. — 18d. 
ution 
Repairs and maintenance of 
buildings, engines, boilers, | 
dynamos, &0. 


Works costs. £583 207d. £750 2°07d. Sia 
Rent, rates and taxes 133 47d. 178 »49d. 702d. 


— — — — ——— —ꝓ 


. expenses, 
salaries of managing en- i N 
gineer, gacretary clerks, 8 ‘03d 8 "OBd. ood 
c 
G y eral aa amen 
arges, statione an k ; è ; 
printing, law 8 25 09d. 47 13d. 7 04d. 
Insurance , 
Sundry lamps and fittings .. 34 12d. se e — 12d. 
Total costs .. £783 278d. 4983 2°72d. — 06d. 


Works costs of 207d. and “total” of 272d. may be regarded as 
very good indeed for a most moderate output. The salaries are 
certainly minute, the £8 being the auditor's fee; apparently the 
electrical superintendent is included in the “salaries and wages 
item. 

The financial result shows a diminished loss, the deficit of £513 in 
1898 being now reduced to £374. The improvement amounting to 
£139 is due to the improved load factor; the costs having remained 
practically the same, and no appreciable addition being made to 
interest and sinking fund charges, the extra output and consequent 
revenue has helped the result very greatly. At the present rate 
another year or two ought to see the business turning the corner. 


. PROFIT STATEMENT. 


1898. 1899. 
Interest on loans . 4579 4560 
Sinking fund for repayments . z 587 604 
Noe EONI being deficiency carried : —513 — 374 
Gross profit 9 ... £653 4790 


CITY NOTES. ak ee 


British Thomson-Houston Company; Limited: 


THE fifth ordinary general meeting of the shareholders of the above 
company was held on Monday at the offices, 3, Cannon Street, 
under the chairmanship of Mr. E. A. Lazarus. 

In moving the adoption of the report, the CHAIRMAN said there 
was little to say, as the report was as full as they could make it. 
They would be pleased to hear that their books were pretty full with 
orders, and they were rather pleased with the basis of the thing. 
Formerly they found they had six or seven or eight or ten big orders, 
but now they found they had broadened out a good deal, and while 
they still had big orders, they had a good many others which were 
not so large as the Central London Railway or things like that. The 
principal orders they now had were at Birkenhead, Blackburn, 
Bristol City trams, Croydon, Dublin City trams, Casgow, Hudders- 
field, Hull, Isle of Thanet, Queenstown, Leeds, London United, 
Newcastle, Sheffield, Tynemouth, and some others. Their works 
at Rugby were getting on very nicely, and he hoped by the time 
he next met them they would have commenced to work. They 
had begun paying for part of the work, and had decided to make a 
call of £2 10s. from September 1st, which would make £6 paid, and 
then probably they would go on calling up the other £4, £2 in each 
two months, according to the legal delay, but that would depend 
upon whether they actually wanted the money or not. General 
Griffin, who was on the board on behalf of the General Electric 
Company, had written that he could not come across so often, and 


the General Electric Company had been good enough to propose 


Mr. W. J. Clark to replace him. He was one of the officials of the 
General Electric Company, and they would derive a good deal of 
benefit from his close connection with them. He would like on 
general matters to seize that opportunity of calling attention to two 
points. First, was the desirability of consulting engineers advising 
their clients to have standard plant as far as possible. They 
knew that there were special cases where special plant must 
be used, but they thought that it would be very much 
to everybody's advantage if standard plant was ordered. He did 
not mean specially their plant, but that buyers in choosing their 
new plant should adhere as much as possible to the standard practice 
of cither of the large manufacturers. They would, by so doing, get 
better and cheaper plant. Then the other matter he would 
refer to was the growing ideas of municipalities in respect to elec- 
trical matters; they had noticed, so far as they were concerned, 
that one of the results of that was that tenders, as a rule, went to 
the lowest tenderer. They could quite understand how that hap- 
pened, because it was a very difficult matter for a mixed body of 
people to decide what to do when they were voting money for a 
highly technical matter like the buying of electric plant. But they 
did feel that that habit of simply taking the lowest tender was 
apt to reduce the value of the whole of the plant, because 
that forced firms of a lesser standing perhaps than the few 
at the top of the tree to tender and take risks which it 
was neither to their advantage nor to the buyer's advantage 
should be taken. They could understand that in that class of trade 
very often a small initial expenditure meant avery much larger one 
later on, firstly, because the eficiency of the plant delivered might 
not be as high as it might be, and, secondly, because the cost of 
maintenance and repairs rises in proportion, as the plant itself is 
not quite tip-top. When a municipality embarked on an under- 
taking which it was going to stick to for 30 or 40 or 100 years, it 
certainly was not to its advantage to buy cheap stuff. Hedid not 
say that because they did not cheapen their stuff. Their feeling 
was that the best and the safest thing they could do in the 
long run was to adhere to their principle of selling the best plant 
and asking a proper and reasonable price for it, and if they did not 
get that they did not regret seeing the order go elsewhere. 

Sir T. THompson seconded the motion, which was carried. 

The CHAIRMAN then moved—“ That the following dividends be 
now declared out of the net profits of the undertaking for the 12 
months ending March 31st, 1900, upon the capital issued on that 
date, viz.:—On the £240,000 ordinary shares fully paid a dividend 
of 10 per cent. for the year. On the £160,000 ordinary shares of 
which £16,000 were paid up from August 15th, 1899, a dividend at 
the rate of 10 per cent. for the year, and that these dividends be 
paid on July 24th, 1900.” 

Mr. McArtuur, M.P., seconded the motion, and it was 
agreed to. 

The retiring directors and auditors having been re-elected, Dr. 
Manz moved a vote of thanks to the chairman. 

Col. MARTINDALE, in secouding the motion, congratulated the 
board on the admirable result of the past year's w orking, and asked 
to include the board in the vote of thanka.: 

The CHAIRMAN, in replying, said he would like not only the 
board but the staff to included in the vote, for they well 
deserved it. 


mae ee ag —ꝓ 
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~ Direct United States Cable Company, Limited. — 


THE ordinary general meeting of the shareholders of this company 
was held on Tuesday last at Winchester House, Old Broad Street, 
E. C., Mr. Emanuel M. Underdown presiding. 

In moving the adoption of the report, the CHARMAN said they 
had been fortunate in the half year under review in that they had 
not had to do any repairs to their cables. The revenue for the half 
year after deducting out- payments amounted to £52,204. The 
working and other expenses, including income-tax, amounted to 
£20,506, leaving a balance of £31,698 as net profit, making with the 
£6,347 brought forward from the previous half-year a total of 
£38,045. The interim dividend of 38. per share paid 
on March 31st, amounted to £9,106, and the proposed final 
dividend of 3s. per share, together with a bonus of 28. per 
share, amounted to the sum of £15,777; transfer to the reserve 
fund £10,000, leaving a balance to he carried forward of 
£3,761, making altogether the figure £38,045. The revenue showed 
a small improvement of £253, as compared with that of the corre- 
sponding half-year. The working expenses in London showed a 
saving of £217. The item of income-tax on all their profits and 
outstanding statements showed an increase of £95. Practically they 
would find the results were the same as last year. As he had 
mentioned there had been no interruption with the cables, and con- 
sequently they did not have to draw anything from the reserve 
fund, which had been increased by £10,000 transferred to it from 
revenue; by £6,782 interest on the investments, which together 
with £379 derived from other items brought the fund up to a 
total of £418,875. The investments had been increased by £21,206, 
and they now amounted to £401,807 at cost price, but their present 
market value was £25,000 higher than that figure. The investments 
had been chosen with the greatest care, and on the whole they had 
turned out well, yet the profits arising therefrom were not so large 
by a considerable amount as they were a few years ago. A sub- 
stantial profit, however, was still shown, and when the present 
financial depression had passed away, he hoped their investments 
would exhibit a more satisfactory increase on their cost price 
than they did at present. The total revenue for the whole 
financial year had amounted to 4109, 004, and after 
deducting expenses, there was a balance of 468,081, of 
which £42,497 had been disbursed in dividends, £25,000 
had been added to the reserve fund, and there was an 
increased balance in hand of £584. As far as their service was con- 
cerned, it had been conducted with great success and regularity. 
Their relations with the allied companies had, as usual, been 
exceedingly good. They were endeavouring to hold their own, 
but the increase of cables across the Atlantic was a matter of very 
considerable importance. As soon as the German cable was opened 
there would be 13 cables across the Atlantic, and if a shorter section 
from Nova Scotia to the Azores were spanned, there would be 
practically 14 cables. All that the company could do in connec- 
tion with their allies was to conduct their cables as best they 
could, and endeavour to keep their position as sure as 
possible. With regard to their relations with the Ger- 
man messages, they had. not yet been altered, because 
although the contract was, so to speak, at an end, yet messages 
were still being transmitted over the cable connected with 
the Anglo-American Company from Valencia to Germany over the 
German cable, but, of course, they could not expect that arrange- 
ment would continue indefinitely. The attention of the board had 
been very closely directed to the matter, and they had had many 
interviews in influential quarters, and trusted that as far as 
possible the interests of the pooling companies would be well 
looked after. 

Sir JAMES PENDER, M. P., seconded the motion, and the report 
was adopted. 


Crompton & Co., Limited. 


THE twelfth annual report of the directors, to be presented at the 
annual general meeting of the shareholders at the City Terminus 
Hotel, Cannon Street, E.C., on 30th inst., is as follows :— 

“The annual statement of accounts made up to March 31st last 
shows a satisfactory profit for the year of £31,326 19s. 6d. After 
providing for debenture interest, payment of interim dividend, and 
other items set ont in the revenue account, there remains, with the 
sum brought forward from last year, a balance of £24,636 14s. 10d. 
The directors propose to set aside the sum of £2,500 as a provision 
for doubtful debts, to place £12,000 to the reserve fund, to pay a 
dividend at the rate of 9 per cent. per annum for the half-year, free 
of income-tax, making, with the interim dividend paid in January 
last, 74 per cent. for the year, and to carry the balance, £3,729 
188. 11d., forward. With the above addition of £12,000 the reserve 
fund will now stand at £25,046 98. 9d. The directors propose to set 
aside from this account a sum of £5,000 as a special contingency 
fund, to provide for any possible shrinkage in the value of invest- 
ments, to write off £5,000 from the goodwill account, £5,000 from 
the patents account, and £3,000, balance of the cost of establishing 
the electric cooking department, carrying the balance, £7,046 9s. 9d., 
forward. The whole of the 21,902 shares, offered for subscription 
in Jaly last year, were taken up, and the premiums have been 
carried to the reserve fund. The board have purchased an addi- 
tional 104 acres of freehold land adjoining- the site of the new 
works. They have considerably extended the main shop at these 
works, which is now being equipped with the necessary machinery, 
and have also erected a detached pattern store. The business of the 
company continues to progress in a most satisfactory manner, and 
the order book is very full. The Chelmsford Electric Lighting 
Company have hitherto been occupying a portion of the old works 
at Chelmsford for a generating station ; a formal conveyance of the 


~~" freehold, together with the plant and machinery therein, has now 


been made to the company, thereby nominally increasing the invest- 
ment in that undertaking, the full amount of which is set out in the 
accounts. The administration of that company has been thoroughly 
re-organised during the past year, and it is believed that the results 
for the current year will show very considerable improvements. 
This undertaking, which is owned by Crompton & Co., Limited, is 
earning a moderate but steadily increasing revenue, and the directors 
are of opinion that this improvement will continue. In accordance 
with the articles of association Mr. John Trotter retires from the 
board of directors by rotation, but offers himself for re-election. 
The auditors, Messrs. J. H. Duncan & Co., also offer themselves for 
re-election.” 


City and South London Railway Company. 


Tun directors’ report for the half-year ending June 30th, 1900, to be 
submitted to the half-yearly meeting of the company, to be held at 
Winchester House, E.C., on Tuesday, July 31st, at 12 o'clock noon, 
reads as follows :— 

“The receipts from all sources for the past half-year have 
amounted to £35,144 188. 2d., and the cost of working has been 
£20,860 12s. 8d., leaving a profit of £14,284 58. 6d. Inclusive of the 
balance brought forward from December 31st last, the net revenue 
account shows an aggregate total of £18,366 12s. 2d. After making 
provision for the debenture stock interest, a balance remains 
available for dividend of £13,215 48. 7d. Out of this sum your 
directors recommend that the full dividend of 5 per cent. per annum 
be paid on the preference stocks, 1891, and four months on those of 
1896 (the other two months being charged to capital as authorised), 
and that a dividend at the rate of 11 per cent. per annum be paid 
upon the consolidated ordinary stock, leaving a balance of £7¢8 
28. 11d. to be carried forward to the next account. The following 
table shows the number of passengers, exclusive of season ticket 
holders, carried since the opening of the railway in each half-year :— 


2 A bi us e 5 p 


Number of 
Receipts 
Half-yoar. e (including 
ticket holders). season tickets). 
£ s d. 
Ended December Bist, 1890 jon aay”) 165,000 1,568 8 9 
„ June 30th, 1891. 9,413,848 19, 6 9 
x December 8lst, 1891 2,749,055 19,790 16 6 
» June 80th, 1 2,813,163 20,981 4 2 
„ December 8ist, 1892 3,117,602 22,003 17 5 
„ June 8th, lr 8,146,656 22,458 9 
„ December 81st, ‘1998 8,098,851 22,067 14 10 
„ June 30th, 1894 8,883,154 664 10 6 
„ December, 1894 | 8,275,649 0 12 4 
» June oth, 1895. as | 8,118,199 28,711 8 8 
y December 81st, 1993 .. 349778 ee 15 i 
„ December Sist, 1896 a | 8,862,480 456 6 9 
„ June both, 1897 ee g 8,487,810 26,108 8 6 
» December 8ist, 1897 .. 1 25,474 12 10 
» June 80th, 1896 8 8,478,977 1 
. 9540008 2749 30 
99 O * 
3 December 81st, 1899 . 8,412,912 26,197 14 10 
» June 80th, 1900.. 4,169,717 81008 2 8 
| 61,872,980 £468,412 9 7 


Total since the opening of the line. 


Your directors regret the diminution in the dividend, which is 
largely attributable to the increase in the debenture and preference 
charges before the recently opened extensions have had time to 
develop their traffic. ere has also been a considerable increase in 
the cost of coal, wages and materials. Your directors have the 
pleasure to report that the extensions to Moorgate Street and 
Clapham Common were opened for traffic on February 26th and 
June 4th respectively. The receipts have already been consider- 
ably augmented, and are steadily improving. The extension to 
Islington is being rapidly proceeded with, and it is hoped will be 
ready for opening about March next. Both tunnels are nearly 
completed, and the stations are progressing. The Central London 
Railway not having yet been opened for public traftic, the joint sub- 
way constructed for the exchange of traffic between the two com- 
panies at the Bank station has not been brougbt into use. The joint 
subway with the Brighton Company at London Bridge is in course 
of construction. The important additions and alterations at the 
generating depdt, alluded to in previous reports, are practically com- 
pleted, and the further plant required for the Islington extension 
is in haud. In preparation for the opening of this portion of the 
line 10 additional locomotives have been ordered. 

“ Parliamentary.—The Bill promoted by this company in the pre- 
sent session has received the Royal assent. The consent of the 
proprietors was obtained to an arrangement between this company 
and the Baker Street and Waterloo Railway Company, who are 
obtaining powers to extend their line to the Elephant and Castle 
Station, where it is proposed to have a subway communication 
between the two systems, which will, it is hoped, result in a large 
exchange of traffic. The interests of your company are fully pro- 
tected. 

“City and Bricton Railway.—At the extraordinary meeting reso- 
lutions will be submitted varying the present agreement with the 


City and Brixton Company, with the view of facilitating the raising 


of the capital of that company. 

“ New Offices. The station buildings at Moorgate Street being 
nearly completed, the offices of the company will be removed there 
immediately. The upper floors of the building have been let at 
remunerative rentals. It is proposed to redecorate and otherwise 
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improve the present offices at 46, King William Street, with a view 
to letting them until they are taken over by the City and Brixton 
Company. a 

“It is with much regret that your.directors have to report the 
death of their colleague, Mr. Sampson Hanbury. He had been a 
director of the company from its formation, and took a very earnest 
and active interest in its affairs. The dividend warrants will be 
posted on the 8th prox.” 


The Edison & Swan United Electric Light Company, 
Limited. ö 


THE seventeenth annual report of the directors, for the year ending 
June 30th, 1900, to be presented at the annual general meeting at 
Cannon Street Hotel, on the 31st inst., states that the profit and 
loss account shows a credit balance of £43,388 18. 5d. 
Providing for the interest upon the debenture stock, there remains 
a balance of £29,208 11s. 11d., available for distribution. An 
‘interim dividend at the rate of 6 per cent. per annum having already 
been paid in respect of the half-year ending December, 1899, a 
further payment, at the rate of 6 per cent. per annum, for the 
second half is recommended, making the dividend for the book year 
6 per cent. per annum, the balance of £6,199 18s. 5d. being carried 
forward. The issue of the £100,000 5 per cent. second debenture 
stock was duly made. and fully subscribed. A quotation has been 
granted by the Stock Exchange. James Staats Forbes, Esq., and 
the Right Hon. the Earl of Lichfield, retire by rotation from the 
board, and offer themselves for re-election. Messrs.. Welton, Jones 
and Co., the audſtors, offer themselves for re-election. 


British Electric Transformer Manufacturing Com- 
pany, Limited. 


THE report of the directors for the year ending June 30th, 1900, to 
be presented at the general meeting at Faraday House, August 3rd, 
states that after paying all manufacturing costs and expenses of 
administration, and providing for repairs and depreciation, there 
remains a net profit of £6,184 88. 9d., which, with the amount 
brought forward from last year, makes a present total available 
balance of £6,421 178. 10d. The board propose to deal with this as 
follows: — By payment of a dividend, at the rate of 10 per cent. per 
annum, on thesubscribed capital (one-half of which was paid as an 
interini dividend on Fe 9th, 1900), and a bonus of 24 per 
cent. for the half-year ending June 30th; by carrying £2,500 to 
reserve fund; and carry - forward £1,802 5s. 5d. As the lease of 
the present works expires next year, the board are negotiating for 
the purchase of land for the erection of new works near to London, 
‘whieh they expect to be. able to erect and equip without increasing 
the present capital. The- business continues to show a steady rate 


of progress. The retiring director is Mr. R. Stewart Bain, who is 
e auditors, Messrs. Monkhouse, Stoneham ` 


‘eligible for re-eleetion. ' 
and Co., also tetire, but offer themselves for re-election. 


Rand Central Electric Works. 


THE report of the direetors of the Rand Central Electric Works, 
Limited, for 1899, to be presented at the ordinary meeting to be 
held in London on 31st inst., states that as a consequence of the war 
communication with Johannesburg has for some time been exceed- 
ingly difficult, and at times altogether impossible. Business and 
mining work were brought to a standstill early in October of last 
year, and as the company depends for its revenue upon these 
sources, it must be considered a favourable feature that it was at 
least able to pay its expenses during the last quarter of the year 
under review. The total revenue received amounted to £50,674, as 
compared with £43,208 in 1898, and the working costs to £49,834, 
as compared with £48,951 in 1898. The profit thus amounts to 
£840, of which £84 is carried to reserve, against a loss of £5,742 
made in 1898. The receipts for power supplicd amount to £49,640, 
against £42,723 received in 1898. Under normal circumstances, and 
calculated on the possible output of power contracted for, the receipts 
might have been £10,000 to £15,000 in excess of the amount now 
shown, as the installed power rose from 1,845 to 2, 2193 H. p. 
Negotiations for further power contracts were in progress when the 
war broke out, and after the conclusion of peace they will be taken 
up again. A further expenditure of £1,375 was made to increase 
the water supply. Under the equipment contract Messrs. Siemens 
and Halske guaranteed that the profits of the company 
should be sufficiently large to provide dividends at 
6 per cent., 8 per cent., and 10 per cent. per annum respec- 
tively for 1897, 1898, and 1899. The necessary amounts to 
provide the guaranteed dividends for 1897 and 1898 were duly paid, 
and the one now under consideration is due; but in regard to the 
profits for 1899, Messrs. Siemens & Halske claim a partial release 
on account of the hostilities in South Africa, constituting a case of 
force majeure. After lengthy negotiations with Messrs. Siemens and 
Halske, the board has arrived at a basis of adjustment in respect 
of the profits of 1899. The directors propose to relieve the 
contractora of the necessity for paying £7,371. Under this arrange- 
ment there will be £22,628 available for distribution. The directors 
propose a dividend of 7} per cent. for 1899, payable when and so 
soon as the necessary payment by Messrs. Siemens & Halske is made. 
Mr. R. Charubin has resigned his seat on the board in consequence 
of his removal to the Continent, and a further vacancy has occurred 
through the death of Mr. A. Barsdorf. Mr. G. von Chauvin has 
been elected to fill one of the vacancies. 


British Columbia Electric Railway Company, 
Limited. 


Mr. R. M. Hogne Payne (chairman) presided on Wednesday over 
the fourth ordinary general meeting of the above company, held at 
the Cannon Street Hotel, and said that as he had recently addressed 
them at considerable length on the business of the company, and as 
the heat was so oppressive, he would formally move the adoption 
of the report (which appeared in the ELECTRICAL REVIEW of last 
week). 

Mr. A. C. MITCHELL seconded the motion, and it was carried 
without discussion. , 


An extraordinary meeting followed, at which the following resolu- 
tion was carried :—“ That the articles of association be altered by 
the substitution of the following article for Article 89: The directors 
shall be paid out of the funds of the company by way of remunera- 
tion for their services in each year the following sums, namely :— 
The director who shall for the time being act as permanent chairman 
of the board shall be paid the sum of £200 per aunum, and each of 
the other directors shall be paid the sum of £133 per annum, and in 
addition to such annual sums the directors shall be entitled to a sum 
equal to £10 per cent. of the profits of each year after payment thereout 
of a dividend of 5 per cent. per annum on the issued capital, such 
percentage to be divided among them in such proportion and 
manner as the directors may determine.” E 


The Alderley and Wilmslow Electrie Supply, 
Limited. | 


» d 
ee annual general meeting of shareholders was held last 
Friday. 

The CHAIRMAN of the board (Mr. F. E. Gripper), in presenting 
the accounts, explained that the works were opened on October 5th, 
1899, at a cost of £16,074. The number of lamps connected at this 
time was 438 8-C. p., and at the end of December, 1899, these had 
increased to 1,223; the number of consumers was increasing daily, 
and it was anticipated that by the end of the present year 3,000 
lamps would be connected. The “free” wiring system had been 
adopted by the company. The prepayment system had also 


been taken up by the company, and consumers were now 


enabled to have penny-in-the-slot meters supplied to them. 
The need for the insertion of a coin in the meter for a fresh supply 
was noted by the dim burning of the a o the light not being 
extinguished as in the case of gas meters. e 


pany tothe Council were most favourable, and he anticipated that 
an interview would be arranged with the committee to further 
discuss the matter. The resident engineer reported that Dr. Wille 
had been and was conducting a series of experiments with his. new 
search light, which caused a large strain upon the works of the 
company, but the supply was found equal to cope with it. The 
light, a very strong one, was seen for many miles around. The 
retiring director, Mr. F. E. Gripper, was re-elected. 


Aluminium Company, Limited. 


ACCORDING to the Times, the report of the directors to be sub- 
mitted to the meeting on the 26th inst., at Cannon Street Hotel, 
E. C., for nine months ended March 31st shows a profit of £19,684. 
After deducting debenture interest and other charges, the net 
profit is £13,508, which, with £5,501 brought forward, makes an 
available balance of £19,009. The directors recommend a dividend 
at the rate of 15 per cent. per annum for the nine months, which 
will absorb £7,312, leaving £11,697 to be carried forward. The 
alteration in the financial year and date of making up the accounts 
is in consequence of a working agreement which has been entered 
into with the Cassel Gold Extracting Company, Limited. The 
directors have considered proposals made for the amalgamation of 
this company with the Castner-Kellner Alkali Company, and they 
have entered into a provisional agreement for the sale to the 
Castner-Kellner Alkali Company of all the property of this com- 
pany other than the shares of the Castner-Kellner Company held by 
this company. The report of the meeting will appear in our next 
issue. 


Eastern Telegraph Company, Limited. 


TRE fifty-sixth half-yearly general meeting of the shareholders of this 
company was held on Thursday of last week at Winchester House, 
Old Broad Street, the Marquis of Tweeddale presiding. 

The CHAIRMAN in proposing the adoption of the report, said that 
the gross revenue for the half-year amounted to £543,683, being an 
increase of £50,180. Analysing the receipts they found there had 
been an increase generally in the traffic, but more especially in that 
from South Africa. India, however, again showed a decrease as 


compared with the corresponding period of last year of £3,500. The 


total ordinary expenditure for the half-year amounted to £128,072, 
being an increase of £5,511. The expenses attending repairs and 
renewals to cables amounted to £27,939 as against £34,520 last year, 
or a decrease of £6,581. That was to a large extent due to the extra 
credit received on account of the hire of their ships by other com- 
panies and Governments. A further reduction from 48. 9d. to 4s. 


regarding the negotia- 
tions with the Urban District Council of Wilmslow for the supply 
of light to that district he felt that the terms offered by the com- 


— — 


= egg —— — F — — 


Vol. 47. No. 1,183, Jury 27, 1900. 


è a . — 


per word had been made in the tariff between Europe and the 
Colonies of South and Western Australia and Tasmania which came 
into operation last May, and the agreement with the Colonies 
provided for further reductions under certain conditions to a mini- 
mum of 28. 6d. per word. Substantial reductions in the tariff 
between the contracting Colonies and South Africa would also come 
into operation when the new cables between Durban and Perth 
were completed. Further reductions would also take place 
in the tariff between Europe and the Cape 
ance with arrangements made between the company, the 
English Government and the Governments of Cape Colony, 
Natal, and others interested. Negotiations were also in 
progress for a reduction in the tariff between Europe and India, 
and the delay in the arrangements had been caused by the fact that 
the various administrations interested in the tariff had under the 
regulations of the International Telegraph Convention to be first 
consulted. As far as their company was concerned, they had con- 
sented to a reduction from 4s. to 28. 6d., and a further reduction to 
28., under certain conditions. That company, therefore, was in no 
way responsible for thé reductions not yet having been given effect 
to. The effect of those important redyctions would donbtless be fo 
increase the volume of the traffic, but it must be remembered that 
they could only earn the same amount of revenue in the future as 
they had done in the past by performing a much greater amount of 
work. That, in its turn, necessitated a larger staff, and a consequent 
increase of various expenses incidental thereto, Another and more 
important factor which those reductions in tariff meant was an 
additional outlay for new cables. The reduction of rates and in- 
creased cable capacity were very closely connected, and considering 
the enormous outlay involved in laying new cables, reduction in 
rates must only be done gradually, and with the utmost caution, as 
a considerable time must necessarily elapse before the traffic 
developed sufficiently to give a fair return on the additional expen- 
diture. Whatever might have been said to the contrary, the history 
of the company had proved that wherever the traffic had shown suffi- 
cient signs of expansion they had always been ready to meet the necd. 
The company had now reached a position which it might be justly 
proud of, and he thought it must be admitted by all those who had 
watcbed its progress that its present prosperity was the result of 
careful and judicious management, and it was by that means that 
that financial position had been arrived at which made it possible for 
them to undertake the responsibility of expending large sums on 
new cables. A charge had been made against the company that the 
stockholders had received excessive dividends, but in his opinion 
the amount distributed by way of dividend could not fairly be held 
to be unreasonable considering the peculiar nature of their property. 
The amount. distributed on the capital of that company,and the 
Eastern and South African Company—of which they hold the whole 
of the share capital—was a little under 54 per cent.—5'43d. per 
‘cent. With regard to the amount of their reserve fund, it was held 
by those responsible for the management that the business of a sub- 
marine telegraph company could only be adequately conducted by 
sufficient provision being made for depreciation, so that cables could 
be renewed as they wore out and additional cables could be 
laid as required without creating heavy additions to the 
capital account; and it was only by adhering to that policy that 
further reductions in tariffs could be made. Since the early part 
of last year their company and the Eastern Extension had 
incurred liabilities for new cables amounting to over £3,200,000. That 
was the 28th complete year of the existence of the company, during 
which time wonderful developments had taken place in submarine 
telegraphy, and he was proud to be able to say that the company now 
stood in a better position both financially and from the point of 
view of efficiency than it ever did. The noble marquess then gave 
a short history of the company from its commencement in 1872. 
He said it started with a capital of £3,397,000, which had increased 
to £7,262,098. In 1872 the gross revenue was £376,922 ; last year 
it amounted to £1,018,634. The amount distributed among the 
ordinary stockholders last year was the same as in 1872. Not very 
long ago the stockholders were somewhat startled by reports which 
appeared as to the developments of wireless telegraphy and the 
probability of its displacing submarine cables. Without discounting 
the usefulness of wireless telegraphy under certain conditions, he 
wished to say that he still held the opinion which he expressed some 
time ago, that instead of becoming a rival to their system, it might 
possibly form a useful adjunct under certain circumstances. The 
directors had subscribed to the Transvaal War Fund, the C. I. V. 
Fund, and the Indian Famine Fund, and since the report was 
issued they had given an additional £500 to the Indian Famine Fund, 
feeling sure that in so doing they would be consulting the wishes 
of the proprietors. In conclusion, the chairman said that that would 
be the last time he would occupy the chair at the meetings, because 
advancing years, together with an increase in the business of the 
cumpany, rendered it desirable, in his opinion, that the chair should 
be filled by a younger man, and he was glad to say the board had 
appointed Sir J. Wolfe Barry to succeed him as chairman of the 
company. 

Sir J. WoLFE Barry, in seconding the motion, expressed the 
satisfaction it gave him in having been unanimously asked by his 
colleagues on the board to accept the chairmanship, and said he 
would be pleased to place his services at the disposal of the com- 
pany, which he considered was doing a work of national import- 
anre. 

Mr. NEwrTon, in supporting the resolution, referred to the grati- 


tude which the proprietors owed to the Marquis of Tweeddale for 


bis long services to the company, and said he was pleased to think 
that although the Marquis was giving up the chairmanship, the board 
would still have the benefit of his advice and assistance. 

The report was then adopted, and a yote of thanks passed to the 
chairman for presiding, concluded the proceedings. 
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The Globe Telegraph and Trust Company, Limited. 


.THE report of the directors, to be submitted to the twenty-seventh 
ordinary general meeting at Winchester. House, July 27th, 1900, 
shows that the net revenue of the company for the year ended 
July 18th, 1900, after deduction of expenses, amounts to £198,420 
4s. 1d., and makes, with the balance of £1,091 28. 9d. brought for- 
ward, a total of £199,511 6s. 10d. From this amount there has been 
distributed the sum of £132,321 10s. 9d. in interim dividends, 
leaving an available balance of £67,189 16s. 1d. The directors 
recommend the payment of a final dividend for the year of 3s. per 
share on the preference shares, and of 4s. 6d. per share on the ordi- 
nary shares, making, with previous distributions, a total dividend 
for the year of 6 per cent., less income-tax, upon the preference, and 
54 per cent. net (against 54 per cent. for the preceding year) upon 
the ordinary shares, leaving a balance of £982 14s. 11d. to be carried 
forward to the next account. During the year the Eastern Exten- 
‘sion, Australasia, and China Telegraph Company, Limited, and the 
Commercial Cable Company, have both issued new share capital, 
whica was offered to the shareholders of those companies pro rala 
_to their holdings, the former at £13 per share, and the latter at par. 
The full number of shares thus offered bas, in each case, been taken 
up by this company, the cost being met by the sale of other securities. 


The name of the Brazilian Submarine Telegraph Company, Limited, 


has been ehanged to that of the Western Telegraph Company, 
Limited. The 4 per ¢ent. debenture stock of the Western and 
Brazilian Telegraph Company, Limited, held by this company, has 
been exchanged for 4 per cent. perpetual debenture stock of the 
Western Telegraph Company, Limited. In conformity with the 
articles of association, one of the directors, viz., Sir James Pender, 
Bart., M.P., retires, and being eligible, offers himself for re-election. 
The auditors, Messrs. Deloitte, Dever, Griffiths & Co., and Mr. John 
Newton retire, and offer themselves for re-election. 
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ö Anglo-American Telegraph ‘Company, Limited. 


THE directors’ report to be submitted to the half-yearly meeting to 
be held at Winchester House, on Friday, July 27th, at 2 o’clock p.m., 
reads as follows: l ; 


The total receipts from January Ist to June 80th, 1900, including the balanog 
of £1,855 2s. 11d., brought forward from the last account, amounted to £196,5 
8e. 11d. The traffic receipts show an increase of £982 as compared with the 
half-year ended June 80th, 1899. The total expenses of the half-year, 200 
the repair af cables, &c.,as shawn by the revenue account, amounted to £60, 

Is. 4d., beitg a decrease of £248 2s. IId. as compared with the corresponding 
“period of 1899. The directors, under the powers conferred upon them by the 
articles of association, have, before declaring the net profits, set apart the sum 

of £17 to the renewal fund, leaving a balance of £118,7:2 7s, 7d. Ono 

quarterly interim dividend of 15s. per cent. on the ordin ttock, and of £1 
10s. per cent. on the prefe stock, was paid on May Ist, 1900, absorbing 
£52,500, and a second quarterly dividend of 15s. per cent. on the ordinary stock 
and £1 10s. per cent. on the preferred stock, amounting to £52,500 will be paid 
on August Ist, 1900. The balance of £8,742 78. 7d. will be carried forward to the 
next account. ‘ihe cables and landlines of the company are in good working 
0 er. i ©: 


» 


Prospectuses. 


FuLL particulars will be found elsewhere in this issue of the issne 
of 19,370 five per cent. cumulative preference shares of £5 each, at 
par, in the Dudley, Stourbridge, and District Electric Traction 
Company, Limited, which is being placed before the public by the 
Electric and General Investment Company, Limited, on behalf of 
the guarantors, the British Electric Traction Company, Limited. 
The share capital authorised is £200,000 in £5 shares, divided into 
20,000 ordinary shares, and the same number of preference shares ; 
the whole of the ordinary shares have been issued, and the present 
issue completes the preference share capital. 

A map is published with the prospectus, showing the tramways 
completed (54 miles in length) aud the light railways which have 
been authorised (114 miles in length). The working of the tram- 
ways bas resulted in a net profit for each of the last five years, the 
amount last year being £4,309; the present annual profit is sufficient 
to provide the dividend on the whole of the preference shares, and 
it is anticipated that before the end of the current year 84 miles of 
new line will be working. A large number of contracts and agree- 
meuts which have been entered into are tabulated in the prospectus. 

It will be seen that the undertaking is on sound business lines, 
and there is every prospect of a prosperous future before the com- 
pany; the system of tramways completed and construct ing con- 
nects together a number of industrial townships which had a 
population of over 130,000 in.1891, and it is just that sort of network 
that confers such great benefits on the community, and can only be 
satisfactorily undertaken by a company. We wish it every success. 


THE BLACKHEATH AND GREENWICH District ELECTRIC LIGHT 
COMPANY, LIMITED, offered for subscription this week £100,000 
(part of an authorised issue of £120,000), 44 per cent. first mortgave 
debenture stock, convertible at par into 7 per cent. cumulative 
preference shares after June, 1905. The list opened on the 23rd 
and closed on the 25th inst. The authorised capital of the company 
is £300,000, divided equally into ordinary shares and 7 per cent. 
cumulative preference shares of £1 each; the capital issued and 
fully paid up is 4101, 200 ordiuary shares. The company’s area 
covers about 15 square miles, and the lamps connected number 
over 10,000; the generating station is capable of supplying 80,000 
lamps. The. present issue is for the equipment of the area added 
by a provisional order obtained last year, and for general purposes. 
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County of London and Brush Provincial Electric 
Lighting Company, Limited.—The subscription list opened on 
Tuesday, 24th, and closed on Thursday, 26th inst., for a new issue of 
£100,000 44 per cent. debenture stock at the price of £108 per cent., 
ranking with the £200,000 stock already issued, and redeemable at 
£115 per cent. in the event of the voluntary liquidation of the 
company, or on six months’ notice’after December 31st, 1923. The 
matter is in the hands of the Electric and General Investment 
Company, Limited. The total authorised debenture stock is 
£400,000, of which one fourth remains unissued. The prospectus 
does not set forth the purpose for which the new capital is required, 
but it is stated that the total assets are £917,313 16s. 11d., and that 
the estimated net revenue for the current year from the company's 
London stations will amount to nearly three times the interest on 
the whole of the debenture stock. The number of lamps or their 
equivalent connected or applied for within the county of London 
amounted on June 30th last to 178,137 8-c.P. lamps. The directors 
have declared an interim dividend on the preference shares 
of the company at the rate of 6 per cent. per annum, less 
income-tax, for the half year ending June 30th, 1900, and an interim 
dividend on the ordinary shares of the company for the same period 
at the rate of 4 per cent. per annum, less income-tax, both payable 
on August 15th. 


Notting Hill Electric Lighting Company, Limited. 
—After conferring with representatives of the founders’ and 
ordinary shareholders, at a meeting on the 17th inst., the directors 
have decided to increase the capital of the company to £200,000, by 
the creation of 10,000 new shares of £10 cach, ranking as ordinary 
shares. The present issue is to consist of 2, 200 shares, at a premium 
of £2 per share, 1,100 of which will be offered to the holders of 
founders’ shares, and the remainder to the ordinary preference and 
the ordinary shareholders. This proportion is to be maintained in 
future issues. An extraordinary general meet iug of the company is 
to be held at Winchester House on August Ist. to pass resolutions 
confirming this decisiou. 


Liverpool Overhead Railway Company.—The accounts 
of this company for the past half-year show an available balance 
of £14,202, and the directors have resolved to recommend payment 
of a dividend at the rate of 5 per cent. per annum on the pre- 
ference shares, and 3 per cent. per annum on the ordinary shares, 
against 24 per cent. per annum on the ordinary shares for the 
corresponding period last year. Balance carried forward £4,452 
against £4,320. 


The City of London Electric Lighting Company. 
Limited.—Mr. Joseph Bevan Braithwaite, jun., of 27, Austin 
Friars, E.C., and Mr. Herbert Samuel Leon, J.P., of Bletchley Park, 
Bletchley, Bucks, have been elected to seats on the board of this 

company. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending July 21st, 1900, were £1,491 7s. 3d.; receipts for corresponding period, 
1899, £1,871 17s. 11d.; aggregate for half-year to date, £3 241 15s. 9d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending July 20th, 1900, were £3,605 ls. 9d.; corresponding period, 
1899, £3,677 Os. 10d.; decrease, £71 198. Id. 


The City and South London Railway Company.—The receipts for the week 
ending July 22nd, 1900, £1,411; July 28 d, 1899, 47 64: increase, £517. Total 
receipts for half-year, 1900, to date, £4,294; corresponding period, 1899, 
£2,762; increase, £1,532. Miles open, 1900, 44; 1899, 32. 


The Cork Electric Tramways and Lighting Company, Limited.—The receipts 
for the week ending Thurrday, July 19th 1900, were £4*9 2x, 5d.; correspond: 
ing week last year, 4501 68. 8d.; decrease, £12 8s. 10d. Total to July 19th, 
1900, £11,088 14s. 2d.; corresponding period last year, £9,894 lls. öd.; 
increase, £1,194 2s. 9d. 


The Dover Corporation Tramways.—The receipts for the week ending 
July 21st, 1900, were £283 Os. 2Ad.; July 22nd, 1899, £219 t s. Od.; increase, 
£34178. 24d. Total receipts to date, 1900, £5,292 178. 114d.; corresponding period 
1895 fi 59 17s. 4d. ; increase, £333 10s. 74d. Miles of track open, 1900, 8; 

1699, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, July 20th, 1900, were as follows:—D. U. T. Co., horse cars, 
£33 4s. 11d. ; ditto, electric cars, £3,937 10s. 3d.; D. S. D. Co., electric cars, 
£1,301 15s. 9d. ; total, 45,72 10s. 11d; corresponding week last year—D. U. T. 
Co., horse cars, £2,247 5s. 9d.; ditto, electric cars, £1,3 6 8s. 8d.; D. S. D. 
Co., electric cars, £1,195 l4s. 5d.; total, £4,779 3s. 5d.; increase, £493 78. 6d. ; 
aggregate to date, £14,299 12s. 7d.; aggregate to date last year, £12,810 5s. 6d.; 
increase to date, £1,4£9 7s. Id. The mileage worked is 43 miles electrically, 
1l mile by horses, as against 18 miles electrically, 26 miles by horses, for 
the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
July 221. d, 1900, were £1,751; corresponding week last year, £1,610; increase, 
£141. Total ıraffcs from July Ist, 1900, £5,193; ditto corresponding period 

1899, £4,742 ; increase, £451. Miles open 6°57 chains. 


Car miles run, 1900, 5,036; 1899, 4,510. Number of cars, 1900, 11; 


STOCKS AND SHARES. 


Wednesday Evening. 
W178 the Bank rate raised, rumours of heavy new issues by the 
Governments of this country and India, to say nothing of the beat, 
the Stock Exchange is having a very uncomfortable time. Invest- 
ment stocks are undergoing depreciation in every department, and 
only sellers make their voices heard in the land. But the actual 
volume of business transacted is in reality very small, and sage 


members of Capel Court are prophesying that no advance will come 
until business is brightened by the return of the Autumn, cooler 
weather and the holiday-makers. The Stock Exchange never quite 
loses its optimism, however black may be the momentary outlook. 

The home railway market is passing through the throes of a severe 
slump consequent upon the wretched dividends so far declared, and 
the gloomy tone adopted by the various boards in issuing their 
reports. City aud South London stock has been the worst sufferer 
so far as the electric lines are concerned, the price following up its 
drop of three points last week by a similar performance in the past 
six days. Business has been done at 58. Central Londons are 
94—§ forthe undivided shares. Again we would draw attention to 
the official folly of quoting them at a margin of 108. between buying 
and selling; but the half shares are both better. Waterloo and City 
is nominally unaltered, but sellers of any amount of stock find some 
difficulty in disposing of it. 

With other railway companies making so poor a showing, it is 
refreshing to find the Metropolitan directors saying almost pleasant 
things in their report. Reference is made to the electrifying of the’ 
line, but still the company seems to be in no great hurry to intro- 
duce the reform, how urgently needed only travellers on the Under- 
ground this week can testify. The District Railway's report has not 
yet appeared, but we hope that it will speak more unhesitatingly 
upon the subject of electrifying the line than does that of its 
brother-in-tunnels. 

Great Northern and City “A Preference, now with £7 a share 
paid up, are quoted 5—7, and the market is sleepier than ever. 

Conspicuous as a feature of the telegraph department is the fall 
in Anglo-American Preferred stock, which was brought about by the 
action of a seller who was incautious enough to expose his hand in 
a weak market. He disposed of his stuck, but at the expense of the 
quotation. The other issues of the Anglo-American Company are 
unaltered on the week, but they have not made up the pound lost ut 
the time of the report's appearing. The Deferred stock seems 
unable to raise its head above 12, and the weakness of the “B” 
security naturally exercises a malignant effect over its junior stock. 
Great Northern of Copenhagen have been sold to a small extent aud 
mark a loss of a point. The Far Eastern Companies’ issues 
maintain their position with firmness, but Eastern Ordinary 
failed to respond to the cheerful tone of the meeting. The retire- 
ment of the Marquis of Tweeddale from the chairmanship of the 
Eastern and the Eastern Extension undertakings exercised no 
intluence over the prices, as he retains his seat on the boards. 

That issue of 44 per cent. Debenture stock by the County of 
London and Brush Electric Lighting Company, whose advent we 
forecasted last week, is now appearing, the amount offered being 
£100,000. As we foretold, the issue price is 108, by no means a 
cheap figure when strict trust investments can be obtained to pay 
34 per cent. The prospectus, curiously enough, does not state for 
what purpose the money is required. Doubtless in order to help 
the new issue, the company's existing 44 per cent. Debenture stock 
has been put up a point. The new Charing Cross Preferences fail 
to command any premium, and there are sellers in the market at 6d. 
per share above the issue price with no buyers. Details of the 
scheme for raising £100,000 new capital by the Notting Hill Com- 
pany are now published, and await confirmation at a meeting to be 
held on September 1st. 

The City of London Electric has strengthened its board by the 
addition of Mr. J. B. Braithwaite and Mr. H. Leon, both members 
of the Stock Exchange, and both well versed in matters appertain- 
ing to the finance of electric lighting. Mr. Braithwaite, it will be 
remembered, was some years ago on the City of London's board, but 
dissociated himself from it on account of his disagreement with 
the policy pursued by his then colleagues. It will be more than 
ordinarily interesting to notice how the company will progress now 
that he has consented to help in extricating it from its present 
troubles. 

St. James's and Pall Mall Ordinary are harder on the declaration 
of the 10 per cent. dividend, and Westminsters have also improved 
now that the new shares are fairly settled in firm hands. Metro- 
politans are easier, the old story of trouble with the Marylebone 
Vestry being on the carpet again, and Charing Cross Preference 
have also shed a fraction, it being feared that the new issue alluded 
to in the last paragraph may prove a fiasco. 

National Telephones remain at 5. The latest emission is not yet 
officially quoted, although the special settlement has taken place. 
For the new shares the price is 4 under that of the old, and a seller 
of 500 shares came on the market a day or two ayo, possibly on 
behalf of one of the underwriters. 

Buenos Ayres and Belgrano A Preference remain at 5 and the 
“B” at 44. Anglo-Argentines at 4 are steady. A Foreign Office 
report issued on Tuesday says that a concession has recently been 
granted in Buenos Ayres to run a line of underground tramways by 
electricity between two ends of the city. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
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Business done 
duri 


Present Dividends for 5 Closing ae! 
Issue NAME. share the last three years. 7 5 stages “Taly Bh. 
1897. | 1808. 1809 8 
110,900 | African Direct Telegraph, 4 Y Debs. sits se 99 —103 99 —103 st 95 
125,000 | Amazon Telegraph 5 Debe., Nos. 1 to 1, 250 Red. T gi .. | 85 — 90 85 — 90 
875,520 | Anglo-American Telegraph ... .. Stock 3 7 £3 Oe. 73/8 59 — 62 59 — 62 pes ad 
3,062,240 Do. do. 6% Pref. Stock 6 6 16 % j113§—1144 112 —113 113 | 111# 
3,062,240 Do. do. Deferred ~~ eee £1 78. 111— 123 112— 12} 12 115 
44,000 Chili Telephone, Nos. 1 to 44, 000 51 4 7 3 sat 24— 33 24— 33 
10, 000, 000 Commercial Cable es $109 | 8 8% . . 165 —175 165 —175 160 
1,563, 078 / Do. do. Sterling 500 ) year 4 % Deb Stock Red. Stock ar . 101 —103 101 —103 1024 1014 
16,000 Cuba 5 ; 107 8 7 64— 7} 64— 74 
6,000 Do. 0% Pref. 10 10 10 ... 15— 164 | 154— 164 suns E 
12,931 | Direct Spanish Telegraph | a oF aa 5 | 4 4 4— 5 4— 5 a 5 
6,000 Do. do. Cum. Pref 5 10 Se 9 — 10 9 — 10 er 85 
30, 000 Do. do. 43 Debs. oe 55 ses .. 100 —104 100 —104% | ... 8 
60,710 Direct United States Cable 20 | 33% | 34% 3 % | 114— 12 | 114— 12 . 
111,000 | Direct West India Cable, 43 % Reg. Deb. 2885 es 99 —102 99 —102 hea is 
4,000,000 | Eastern Telegraph, Ord. Stock i as tock} 7 % | 7 % 7 % 148 —153 148 —153 151 1503 
1,795,000 Do. 34 Pref. Stock = 1 es 96 — 99 xd| 96 — 99 98 96 
1,432, 2682 Do. Mort. Deb. Stock Red. oa Stock} 4 aan 111 —116 11 —116 1124 on 
000 | Eastern Extension, Aa and China Telegraph ... | 10 7 7 |7 % | 148— 15łxd| 144— 15 1580 147 
6.700 % PO. 5% (Aus. Gov. Sub.) Deb., 1900, red. ey 100 5 % _ = 
? drgs., reg. 1—1, 049, 3,976—4 326 
26,600 Do. do. Bearer, 1,050—3,975, 4,327—6,400 100 | 5 wee — 2 — 
320, 000 . 4 % Deb. Stock T 1 5 Stock] 4 112 —117 12 —117 
tern and South African elegraph, 4 % Mort. Deb. 
300,000 5 pa 100 100 —103 100 —103 
200,000? Do. Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 8 aes . 100 —103% 100 —103% |... a 
180,227 | Globe eee and Trust 10 | 44 53 54% 114—112 114— 112 11112 
180,042 Do. do. 6 % Pref. 10 | 6 6 15 — 154 15 — 154 | 159] 15 
150,000 | Great Northern Telegraph, of ea . 8 10 10 124 32 — 34 31 —33 31g |... 
Halifax and Bermuda Cable, 44 lst ort. De 
84, 300 within Nos. 1 to 1, 200, Red. ) 100 855 a —. | 98 —101 98 —101 
17, 000 Indo-European Telegraph ... 25 10 7 10 % 10 % 52 — 56 52 — 56 bez a 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 a .. {105 —108 105 —108 107 P 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 Li go ey T 1— 2 #— 4 8 = 
86,492 Do. do. do. 5 V Pref., Nos. 1 to 86,492 14 4 24 7— 1 ł— 1 ai g 
490,000 | National Telephone, 1 to 490,000 ... ss 5 | 6 6 5 44— 53 43— 53 578 4R 
15, 000 Do. 6 Cum. 1st Pref. 10 | 6 6 6 13 — 15 13 — 15 00 ae 
15,000 Do. 5 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 ses oe 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 5 6 5 — 5} 5 — 6} she se 
2,000,000 Do. 34 % Deb. Stock Red. Stock} 34 34 33 97 —100 97 —100 99 97 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 5 5 g— 13 1— 1 o 8 
100, 000, Pacific and European Tel., 4 % kapi Debs., 1 to 1,000 ... | 100 | 4 & pa . 100 —103 100 —103 eit ts 
11,839 | Reuter’s . ee 815 5 5 V 72— 8 74— 8 778 74 
3,381 Submarine Cables Trust i Cert ... ~ . . 125 —130 125 —130 ges Sa 
58,000 | United River Plate Telephone i 5 5 6 7 44— 52 42— 64 59 
16,639 Do. do. 5% Cum. pref. 3 Nos. 1—16,639 8 ine 5 oe 5 — 5 — 53 iek p 
179,947 Do. do. 5 % Debs. . l Stock 104 —107 |104 —107 ae eee 
200,000/) West African Telegraph, 5 Y Debe... 100 97 —100 98 —101 994 994 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53,008 24 4— 1 12— 1 cha fate 
150,000 Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 aR 99 —102 99 —102 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red... Stock 8 102 —105 
207,930 | Western e N Nos. 1— 207, 930 i — 107 7% 107 —103 xd 144— 15} 
75, 000 Do. 5 % Debs. 2nd i series, 1906 100 a . 103 —106 103 —106 
88,321 West India and Panama 1 a. 10 4 2 % 63 6— 3 6ꝓ— 1 
34,563 Do. do. do. Cum. Ist Pref. ... | 106 as sie 64— 74 64— 73 
4,669 Do. do. do. 6 Cum. 2nd Pref.... | 10 6 6— 7 6— 7 
80,000 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 102 —105 102 —105 | 
f i 
ELECTRICITY SUPPLY COMPANIES 
| 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., . 5114 6 „ 6 7 — 8 | 7 — 8 i 
12,000 Do. do. 7 % Cum. Pref... 5 7 7 "E 8 9 | 8— 9 8 
50,000 | Charing Cross and Strand Electricity Suppljß 5 7 8 9 92 — 103 | 94— 104 ee $i 
20,000 Do. do. do. do. 44% Cum. Pref. . a ne — 6 54— 57 54 = 
34,000 Chelsea Electricity Supply, Ord. . 5 6 6%:'6%]| 64— 741 63— 7 67 ‘i 
150,000 Do. do. do. % Deb. Stock Red. Stock 43 ‘a . . 107 —110 107 —110 = i 
60,000 | City of London Electric Lighting, Ord. 40,001 — 100,000. 10 10 6 4 8 — 9 83 — 9 i 
40,000 Do. 5 % Cum. Pref., 1 to 40,000 - 10 6 6 SW 12 — 13 |12—13 . 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid Ree + Si . . 122 —127 122 —127 D 
40,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nd nil 4 84— 92 84— 94 ia 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 10 6 % |6 % 114— 121 | 114— 12 | $ 
200,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd TE Seas 107 —110 108 —111 109 in 
26,100 | Edmundson’s Elec. Corp., Ord. Shares 615%!17% 44— 5 xd 44— 5 s 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100 To 99 —102 xd 99 —102 ai À 
110,000 | London Electric Supply Corporation, Limited, vies es: 3 1 | 1— 13 1— 13 | F : 
49,840 Do. do. do. do. 6% Pref. 5 6 4— 44 4 — 43 0 
250,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. [Stock , , , | 98 —100 d 10 |. 
85,000 Metropolitan Electric Supply, 101 to 62,500 10 | 6 7 5 Y 5 N 144— 153 14 — 15 | 144 5 
220, 0007 Do. 44% First Mortgage Debenture Stock | .../44%| .. 11 —114 111 —114 a | 
220,000 Do. 34 Mort. Deb. Stock Red. ... Stock | 96 — 98 96 — 98 | — 2 
6,452 Notting Hill Electric ee ine i . | 1016% 6 7 % | 154— 164 | 154— 164 5 
40,000 St. James's and Pall Mall Electric Light, Ord. ee 5 1144% 143 1144 134— 144 14 — 15 | 1456 lfs 
20,000 Do. do. 7 Y Pref., 20,081 to 40,080} 5 7 7 7 84— 93 | 84— 9 | i 
12,000 Smithfield Market Elect. Supply, Ord.. 5 2— 21 2— 22 
50,000 Do. do. 4 % Deb. ee i : 85 — 95 85 — 955 | oan 
65,000 | South London Electricity Supply, Orc. 928 ais: 5 33— 44. 37— 4 
79,900 Westminster Electric Supply, Ord., 101 to 80,000... 5 12 9. 12 % 13 q 12 — 13 123— 133 133 123 
| 
* Subject to Founders Shares. t pe on 3 Stock Exchange. 
t Unless otherwise stated all shares are fully paid. i Dividends paid in deferred share warran ts, p F 
Dividends marked § are for a year consisting of the latter part of one year and the frst part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


— 


Present | Stock Dividends for Closing | Closing e done 
Issue. 88 Share. the last three years. | Jay 18tb. Jay ash. | July 25th, 1900. 
1 4 1899. Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... : 55 sie 1 10 0 % 20 OY, 8 22— 3} 22— 3} 358 
90,000 | ` Do. 4 % 1st Mort. Deb. Stock Red. . Stock .. 96 —101 | 96 —101 Saas hi see 
30,000 British Electric Traction sie . oe oe 10 a 6 5 % me 14 — 15 14 — 15 14 144 
50,000 Do. do. 6 Cum. Pref. fas 10 268 sate 12 — 13 12 — 13 12 12§ 
200, ,000 Do. do. 5 % Perpetual Debenture Stock ... Stock]... bee . . 123 —126 123 —126 125 ae 
85, ‘0001 {British Electric Works Co., Ord. £1 shares, 50, 001 — 135, 0h „ Sea 1— 1 1— 2 
50,000 tT Do do. 6 % Cum.Pref., 1—50,000 re ee eee 85 5 13— Hi — H 
500 f Do. do. 44 % 1st Mort. Deb ... | 100 97 — 99 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ; 5 15 % 15 LA 20 0 % 11 — 12 114— 123 
27,500 Do. do. 6% Cum. Pref. Nos. 1 to 27,000 5 . 53-- 6łxd| 5ł— 64 ade 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 oe 3 3 5 bes 1§-— 138 1g— 12 18 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 oe 2 8 2 a 2 — 2} 2— 2} 24 
125,000/ Do. do. 43 % Perp. Deb. Stock . Stock . 109 —114 109 —114 on 
50,000 Do. do. 43 % 2nd Deb. Stock Red ... Stoak . . {101 —103 101 —103 
20,000 | Callender’s Cable ees shares, Nos. 1 — 20, 0000 5 124% 15 5 * 15 5 % 13 — 14 13 — 14 
20,000 Do. do. 5 % Cum. Pref. a 5 51— 52 5}— 52 
90,000 ‘Do. do. 43 % Ast Mort. Deb. ‘Stock Red .. (Sock... as . . {110 —114 110 —114 sag gvi 
213,533 | Central London Railway, Ord. Shares 85 e IOP i T? 9— 93 9— 9 95. 9- 
61, 033 Do. do. Pref. half-shares .. 55 e ae Si 4j— 4ł 44— 5 49 
71,447 Do. do. Def. do. ats sa jse 51 <x; tas one 41— 42 44— 5 os 
855,000 | City and South London Railway . . Stock 13 23%] 137 60 — 64 57 — 60 60 57 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 . ore (eee Ce eee 8 a 6— 7 6— 7 
32,098 Crompton & Co., Nos. 1 to 32,098 3]... 6 * 74%) 32— 42 32— 4} 
100,000 Do. 5 % let Mort. Reg. Debs., 1 to 900 of }} | — | 99 —102 99 —102 


£100, and 901 to 11 000 of £50 red 


99,261 | Edison & Swan Utd. El. Lgt., „A“ shares, £3 pd. 1 to 99, 261 5 6 6 „ 6 2 — 24 2 — 23 2 
17,139 Do. do. do. “A” Shares, 01—017,139 5| 6 6 „ 6 34— 44 34— 43 
344,023 Do. do. do. 4% Deb. Stock Red 100 — a 91 — 93 91 — 93 
112,100 | Electric Construction, 1 to 112,100 ... 21 6 6 Y 6%) 2— 23 2— 2} 
25,000 Do. do. CS Cum. Pref., 1 to 25, 000. Jui 2; 7 T — 3} 3 — 33 
140,300 Do. do. 4% Perp. 1st Mort. Deb. Stock . |Stock| ... fe . . 103 —106 102 —105 
9,6007 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . 10| 7%! 7% 7 5 10 — 11 zdj 10 — 11 
30,000 | Henley’s (W. T.) Telegraph Works, Ord. ... 5 5 12 * 14 % 15 13 — 14 13 — 14 
30,000 Do. do. do. 44 % Pref. ... 51 7 7% 51— 5? 54— 53 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock; 44%] . 110 —114 110 —114 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 1010 10 % 21 — 22 21 — 22 e 
300,000 Do. do. do. 4 % 1st Mort. Deb... 100 y 9 ae 101 —104 1034 
37,500 Liverpool Overhead Railway, Ord. ... oe 10 31 31 — 98 or 
10,000 f Do. do. Pref., £10 paid 10 5 5 9 iai 13 — 134 fe 
37,350 | Telegraph Dorog and Maintenance 12 | 15 15 15 35 — 39 35 — 39 37 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 ae .. {101 —104 101 — 104 sai 
20,000 | Telegraph Manufacturing, a Nos. 1 to 20,000 Dole ee 8 9 12 9 104— 153 10 — 11 103 
20,000 | Do. do. 5 % Cm. Prf. Nos. 1 Wa 20,000... Bilt: ai 54— 51— 57 58 
540, * Waterloo and City Railway, Ord. Stock -i 100 3 * 3 E 94 — 97 93 — 96 FA 
t Quotations on Liverpool Stock Exchange. m Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Birmingham Electric Supply 555 (fally ) 8—10. K tin ma htsbri Bleoctric Lighting, Ordinary Shares £5 
Rromptos and Kensington, i$ ° Dobe 5 of £100, 104—106. 3 Cumulative 6 %;, 25 E Kaly »1 1. 
National Eleotris Free iring, 16 tures — den . 1999, on Ordinary Shares 11 % 
W and Hiyas poms (a8 oe a TE 1 1. a, Banter 10 (fully paid), 172. 
| 1 Ta niania 5 List. Bank rate of discount 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, July 25th. 
. CHEMICALS, &c. This a Last week. Ino. or Dec. METALS, &o, (continued.) This week. | Last week. Ino or Dec 
P AAA A JA ae Le ee Pye ae ge ee E SEF CT Re OG SNOT TR oe FO ms ge Py ES = gag ms Toe any VVV a ee 
a Acid, Hydrochloric .. .. perowt. 5 5... 9 Copper Sheet ... „ „„ per ton! £83 10 £88 | 10s. ino 
a „ Nitric .. .. .. per ewt. 22/ 92). 9 „ Rod. .. pertoni £8310 £88 | 108. inc. 
a „ Oxalic.. D .. per cwt 82/- 82/- 2 55 (Electrolytic) Bars ... per ton £8210 £81 | £1 10 ino, 
a „ Bulphuric.. per o- t. 56 5,6 e jï i .. per ton £90 £90 
a Ammoniao, Sal . per owt. 80 /. 89/- e +i, 15 Rog .. per ton £A £84 | 
x Ammonia, Muriate (crystal) . per ton £383 £33 ! e 5 H.C. Wire per lb. * Od. 
.. per ton £80 £30 pe J Ebonite Rod. 92 te .. per lb. l- f- ! 
a Bleachin powder E per ton 47 47 E 5 Sheet RA 8 .. per lb. 5/- 5f- 
a Bisulphide of Carbon. per ton £15 £15 i n German Silver Wire 2 .. per lb. 176 1/6 | 
a Borax : 5 y .. per ton 417 £17 5 . kh Gutta-percha fine .. 8 .. per lb. sis 8/- to 8/6 Ki 
a Bensole (90 90 .... i per gal * JJ. | k India-rubber, Para fine per Ib. 8/10 to 4/- |3/104 to 4% zd. dec. 
” (50/90 ed .. per gal. 5/6 5/6 | Ny | Iron, Charcoal Sheets per ton: £18 E18 ʻi 
a Copper Sulphate P .. per ton £25 10 £25 10 im i „ Pig (Cleveland warrants) . per ton 69/6 68/6 165. ine. 
Lead, Nitrate ee .. per ton 42⁵ £25 2 | i „ Forgings, according to size per ton From £11 | From £11 i 
a „ White Sugar... .. per ton 481 481 | i ,, Scrap, heavy. es per ton 70/- to 72/6 | 70/- to 72/6 55 
4515 h TOE os a .. per on | as E | i „ Wire, galvanised No.8 .. per ton! 4 Poe is a 
a Methylate irit r gal. 2; 0 
a Naphtha, Solvent (90% 4b 160 C). Per gal. 5/6 5/6 . g Lead, English Ingot .. . per ton “gig 5 { 217 12 6 las. d. ino 
a Potash, Bichromate, in casks.. per lb. 84d. 34a. Kes 9 1 Sheet hg .. per ton £18 15 18 
5 „ Caustic (75/80%) .. per ton £24 55 m Manganin Wire No. 2 .. per lb. 8/- 8/- 
„ Bisulphate in .. per ton £35 £35 2 Mercury per bot. 49 10 49 10 
â Shellac .. .. per cwt. 68;- 68/- ss d Mica (in original cases), small . per lb. | 3d. to 9d. | 8d. to 9d. 
a Sulphate of Magnesia . .. per ton £410 £4 10 Ja | ad 455 i ji medium per lb. 1/9 to 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers .. per ton £6 £6 l j diy, ‘a i largo .. per Ib. 3 t0 7/3 | 3/3 to 7/3 
4 © pada Dy .. per ton £5 10 £5 10 vi p e Bronze oan castin per lb. 1/1 to 14 | 1/1 to 1/4 
a „ Lu .. per ton £5 £5 95 p olled bars & per lb. 1/1 to 1/1 1/1 to 1/4 
1 Soda, Caustic’ (white 70 * %) .. per ton £10 15 £10 16 ae P s siup a sleat per lb. From 1;8 | From 1/8 
a „ Crystals .. per ton £3 £3 8 o Platinum per oz. 43 18 6 £3 18 6 
a „ Bichromate, casks... per Ib. gad. 92d. a p Silicon Bronze Wire ; per Ib. 101d. to 1/1 | 10łd. to 1/1 
i Steel, Magnet, aoc'd'ngtodeso'p'n n per ton From £15 to £410 ` 
i i y „ in bars x £58 21105 a 
METALS, &c. ~ Tin, bloc ea ph .. per ton: a as i 2147 4 ino. 
Aluminium Wire, in ton lots.. per ton £224 2224 g „ foil . 83 .. per lb. 1/9 9 
h Sheet, in ton lots per ton £191 | £191 | E | n „ wire, Nos. 1 to 16 per lb. | 1/9 1/9 
p Babbitt's metal ingots.. . per ton | £80 to 150 £80 to £150 5 p White Anti- friction Metals 
e Bruss (rolled metal 2’ to 12") pa per Ib. 73d. 74d. 85 “ White Ant” brand. per ion £40 to £70 | £40 to e0 
c „ Tube (brazed) .. per lb, 10d. 10d. Sis j Yarns, Cotton, Sin, je 10lb b'ndl's per lb. Zid. 8Ad. | 
€ a» „ (solid orap .. per lb. Sid. d. a j „ Best Flax 6 lea per lb. 6d. š | 
€ „ Wire, basis .. per lb. d. | td. | $ j -gp Hemp, 3 ply 10 lbs. .. per lb. 44d. 44d. 
c Copper Tubes (brazed) . per lb. IId. IId. bs j a Russian, 10 lbs.. per lb. 58d. 5gd. 
0 „ (solid drawn) .. per lb. 11d. 11d. on J „ Jute, 180 Ibs. rove per ton 4111 14 
7 Copper Bars (best selected) .. per ton | £83 10 | £83 108. inc. k Zinc, Sh't. (Vielle Montague ond. ) per wn £24 5 nett. £24 5 nett. 
| 
[3 5 N 1 ape & Co. . | S 1 Buone 75 a ay ao es aa ; k 1 Morris Ashby, 5 
; “be Britis uminium Co., : essrs. James akspeare . ; m Messrs. W. T. Glover & Co. 
Applied br e Messrs. Thos. Bolton & Sons. | Quotations h Messrs. Jackson & Till. Quotations |", Messrs. P. Ormiston 4 Sone. 
PP y k Messrs. F. Wiggins & Sons. | SUPP Y | ¢ Messrs. Bolling & Lowe. PP J| o Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. Frederick Smith & Co. j Messrs. Henry C. Teo & Co. 5 The Phosphor Bronze Company, Ltd. 


Vol. 47. No. 1,183, Jor r 27, 1900.] 


THE ELECTRICAL REVIEW. 


157 


| 
INSTITUTION OF ELECTRICAL ENGINEERS. 


ALTERNATING CURRENT INDUCTION MOTORS. 
By A. C. EBORALL, Associate. i 
(Paper read May 17th, 1900.) 


Ix the following paper some practical points connected with the 
construction, design, and performance of modern single and poly- 
phase induction motors are first considered, and then follows a brief 
consideration of some recent developments in this branch of elec- 
trical engineering. The author originally intended to submit a 
short paper on starting devices for single-phase motors, but it after- 
wards occurred to him that it might prove of interest to bring up 
the whole question of alternating current induction motors for dis- 
cussion, as the subject is of considerable interest to many, and has 
been somewhat neglected in this country up to the present. 

On the other hand, some apology is needed for presenting such a 
paper to the Institution, because there is little that is really new in 
this branch of electro-technics. | 


PART I. 


THE CONSTRUCTION OF INDUCTION Moros. 


(a Irontoork.— The design of the ironwork, that is, of the stator 
and rotor cores, motor case, bearings, &c., is the same for all motors, 


single or polyphase, because a single-phase motor is practically a. 


polyphase motor running on one phase.“ The general design of all 
induction motors with regard to the case and bearings is fairly 
uniform with all makers. Up to 100 H.P., and for pressures not 
exceeding 1,000 volts, all standard motors are semi-enclosed, the 
stator core discs being built up inside a cast-iron case, and the bear- 
ings carried on open end shields.’ Thus the motors are virtually 
without bedplates. Bearings are always provided with ring or chain 
oilers, and the sleeves are of gun-metal for the small sizes and of 
Babbitt metal for the larger sizes. Shafts are frequently case- 
hardened in the neck aud afterwards ground true. 

For larger motors than 100 E. p., and for voltages above 1,000, a 
more open construction is employed, involving the use of a bed- 
plate, to which the stator case and the pedestals are bolted. In this 
case the bearings are usually spheri With large motors, great 
care has to be taken to keep the bearings absolutely rigid with 
regard to the stator case, on account of the relatively small air gap. 
For instance, for a 300-H.P. induction motor running at 200 revolu- 
tions per minute, at 40 cycles, the diameter of the rotor works out 
to be about 8 feet, and the air gap (iron to iron) would not exceed 
02 inch. With such a motor it is absolutely necessary to stiffen 
the pedestals by means of arms radiating from them and bolted to 
the stator case. 

Stator stampings are usually not less than 20 mils in thickness, 
and are built up with or without insulation between them. 
Ventilating ducts are usually provided in the core for all sizes above 
30 Hr. Rotors are built up from stouter stampings, which need 
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never be insulated ; ventilating ducts in them need not be provided 
for motors less than 50 H.P., on account of the absence of iron loss 
in the cores of any appreciable amount. 

The windings for both stator and rotor must always be iron-clad ; 
that is, the cores must be provided with holes or slots. In fig. 1 are 
illustrated some typical forms of stator holes and slots. 

The form marked a is the well-known Brown rectangular hole ; 
that marked B is used by Messrs. Kolben & Co.; that marked c is 
the usual shape used in Germany; those marked p and k are 


American forms, while finally, the alot marked r is generally used 
in the motors built by the author’s firm. The greatest winding space 


Vile this is perfectly true, and although the general construc- 

honal lines are similar in each case, it must be borne in mind that 
far greater care has to be taken with the design of a single-phase 
metor than with that of a polyphaser if the best results are to be 
obtained. The bad effects of magnetic leakage are felt far more 
with the former than with the latter, and the performance of the 
motor is affected by apparently insignificant details of design. How- 
ever, a very good polyphase motor will make a fairly good single- 
phase motor, as a general rule. 


is given with square-topped slots—the bottom of a slot or hole is 
best kept rounded, as it produces a more even pole. 

The arguments for and against the use of holes and slots are as 
follows :—With the-employment of a hole-winding, the magnetising 
current of the motor is reduced to a minimum, because the inner 
periphery of the stator is smooth all round, and consequently the 
area of the air-gap is as large as possible. But if the small iron 
bridges at the bottom of the holes are more than mere shreds of 
metal, of the thickness of paper, there is considerable magnetic 
leakage across them, which may greatly affect the performance of 
the motor. In order to prevent this leakage, not only have the 
stator core discs to be tooled after being built up, that is, a cut has 
to be taken off the bore of the stator, but the interior of the holes 
has to be filed, and so the iron losses are unavoidably increased. A 
hole wiuding produces a somewhat smoother pole than a slot wind- 
ing, but the former is much more difficult to wind, and the con- 
ductors are liable to get injured, owing to abrasion of the insulation 
while being pulled through, especially as the holes get nearly filled 
up with wires, and this injury may easily escape detection at the 
time. | 

The only real objection to partly closed slots is the increase of 
magnetising current produced by their use (it will generally increase 
10—15 per cent.), but in the author's opinion this objection is far 
outweighed by the smaller iron loss and greater convenience attained 
with slot windings. 

In many American motors the slots are quite straight, as shown, 
that is, their sides are parallel; this permits the use of former 
wound stator coils, which is an advantage, but on the other hand, 
the magnetising current of such motors is relatively very high. 

A hole winding is open to another objection—unless a great many 
experimental data are available, it is impossible to calculate the 
motor in question accurately, as magnetic leakage cannot be esti- 
mated with any accuracy. On the other hand, the performance of a 
motor having open or partly closed slots can be accurately prede- 
termined from the drawings, by means of suftable vector diagrams, 
such as those of Heyland“ or Rothert. 

With regard to the relative proportioning of stator and rotor 
holes or slots, the lengths of these should not, if possible, exceed 
24 times the width, and the nearer they approximate to square or 
circular shape the better. This amounts to saying that the winding 
depth must be kept down, as otherwise the power factor and the 
overload capacity of the motor will be affected. The performance 
of a motor at starting, particularly if it has a permanently short- 
circuited rotor, and especially if single-phase, may be greatly im- 
proved by so designing the rotor that the slots or holes of the latter 
are not parallel to the holes or slots of the stator—for instance, they 
may be “ staggered” by an amount not exceeding their pitch. 

This constructional feature, first put forward by Mr. C. E. L. 
Brown about six years ago, is used with all the induction motors 
built by the author’s firm, including the Heyland single-phase 
motors, as the results of many tests show it to be of considerable 
value. 

The insulation of holes or slots is usually effected by means of 


CCC 


Fic. 2. 


insulating tubes of compressed paper, fibre, veneer board, or 
micanite, the latter material being, of course, best, but not necessary 
for low tension motors. 

The building up of the stator core in the motor case is an impor- 
tant feature of the design, and, moreover, the details connected 


* Refer to “Polyphase Electric Currents” (Dr. Thompson), 
second edition, 1900; or to Mr. Heyland's latest publication, Erperi- 
mentellen Untersuchungen an Induktionsmotoren, 1900 (published by 
F. Enke, Stuggart). 
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with it are frequently neglected. First, the stator core-discs should 
always be supported away from the case, aud secondly, after having 
been assembled together, the stampings should not be tooled.* It 
is frequently difficult to avoid this after-tooling, more especially on 
account of the absolute necessity of having everything concentric, 
and therefore the author thinks it may be of interest to describe 
one method employed by his firm, as it has been found to give 
excellent results from all points of view; the method described is 
somewhat modified for large motors. 


The stator core-discs are first stamped out of the sheet metal as 


exactly as ible (with modern American tools great accuracy can 
be attained), and then built up on an iron mandrel. After this, the 
end rings r r (fig. 2) are riveted on, the whole arrangement put in 
the lathe, and the four projections on the rings a a turned down to 
the right diameter, but left a trifle full. The case of the motor, 
already turned on the faces, bb, is now heated, and pushed over the 
core in this condition, so that after cooling, the shrinkage of the 
case holds the core tightly and securely. But to make everything 
absolutely certain, two or three screws, s, fix the case and the core 
positively. After the core is fixed in the case, the flanges on the 
latter, F F, are turned down, and must be, therefore, absolutely con- 
centric and true with the stator bore, and true with the axis of the 
latter. Finally, the slots and end rings are heavily insulated, and 
the winding put in. The rotor cores are built up in the ordinary 
manner on the shaft, or on a spider, and are then put in the lathe, 
and the finest possible cut taken off them. In some cases even this 
cut is omitted, any slight irregularity or burr being removed by 
grinding. 

The method of building the core into the case described and illus- 
trated above will readily be seen to possess several advantages. 
These are, firstly, that owing to the core being supported away from 
the case, leakage through the latter is minimised, and consequently 
wasteful eddy currents and other detrimental effects are avoided, 
and moreover a free circulation of air can take place all round the 
core; secondly, the eddy current losses in the core and teeth are 
reduced to a minimum, and approximate very closely to the value 


obtained by calculation; and thirdly, as the core-discs are built 
up quite independently of the motor case, the width of core can be 
adjusted within certain limits to suit the output of the motor—a 
great advantage in practice, as it allows a given case to be used for 
motors of several sizes, and to a certain extent permits convenient 
variations to be made from standard designs. 

It is usual with some constructors, notably with Mr. Kolben, to 

make the end rings or checks of the stator cores of brass or guu- 
metal. It is claimed that by doing this the leakage from pole to 
pole along the side flanks of the stator is sensibly diminished, or 
prevented altogether. 
(4) Windings.—The stator and rotor windings of all modern 
induction motors are always of the drum type, these windings con- 
sisting in all cases either of simple rectangular coils, or regular 
bar windings, or modifications of the latter—for instance. the so- 
called squirrel-cage windings. A ring winding has three great dis- 
advantages ; firstly, it has an inherently e leakage coefficient, 
and secondly, its use necessitates the employment of a massive brass 
frame around the stator core (in order to minimise magnetic 
leakage) and it practically precludes the use of an external iron 
containing case for the stator, thus making the mechanical con- 
struction of the motor difficult and expensive ; and thirdly, there is 
much idle wire. 

As already stated, the stator coils of all motors are wound either 
in holes or slots, and for all usual sizes of motor these coils can be 
wire-wound with rectangular coils. With single and two-phase 
motors employing wire or cable-wound rectangular coils, there will 
be two ranges of coils, one range consisting of simple rectangular 
~ coils with straight ends, the other range consisting of precisely 
similar coils, but with bent ends. Thus cach phase of the motor 


` See, however, previous remarks regarding hole-windings. 


( with si ngle phasers the starting coils, occupying not more than one- 
third of the total winding space, may be regarded as the second 
phase of the motor) will be made up of coils of definite shape, the 
coils of one phase being bent, at the ends, up snd over the coils of 
the other phase, in order to clear them; from this arises the work- 
shop terms of the “straight phase” and the “bent phase,” as 
applied to two-phase and single-phase motors. With the latter 
type of motor, the starting phase is invariably the bent phase, from 
motives of convenience in winding. 

With two-phase and single-phase motors, it is usual to wind all 
the poles ; that is, considering one phase only, the coils of this will 
be wound alternately right and left handed with regard to the 
direction of the current in them, that is, they will be cross-connected 


in the usual manner. 


It is clear that for three-phase stators having rectangular coils, it 
would be a great practical advantage if they could also be arranged 
for two sets of coils, as with three sets the crossings of the phases at 
the ends are not only a source of danger (from the insulation point 
of view), but prevent damaged coils from being easily repaired. 
E ee aap arene a ae aa 1? —— 
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FIG. 4. 


Morcover, if ench set is in à different plane, there is no possibility 
of removing the rotor without removing the “bent down” coils, 
unless the stator core is built up in sections—a quite inadmissible 
construction. Consequently, for all three-phase stators for motors 
of standard sizes, and for all high tension motors, the coils of the 
various phases are always arranged in two sets, just as for two- 
phase motors, the coils of a given phase being alternately bent and 
straight. But in order to do this, and at the same time preserve the 
proper phase relation and pitch of the coils, an important modi- 
fication of the winding has to be made, namely, only poles of the 
same signs are wound, in each phase. For instance, considering one 
phase only, there will be as many coils as there are pairs of poles, 
and all coils will be precisely similar with regard to the direction 
of winding and to the manner of connecting them up. This 
winding, which simply leaves each alternate pole unwound and 
doubles the number of turns on the wound poles, is obviously 
equivalent to the winding referred to above, both electrically and 
mechanically, but somewhat more copper is required with it, on 
account of the mean length of turn being greater. 

It is worthy of note that with such three-phase windings for 
stators having an odd number of pairs of poles, the winding 
becomes slightly unsymmetrical at one point, where the end 
connections of the phases cross one another. This can be readily 
secn from an inspection of fig. 3, which shows a six-pole stator. 
Although for high-tension motors, and for very large low-tension 
motors, this may be an inconvenience, it is not found to present 
disadvantages in practice, for motors of standard sizes and voltages. 
As a general rule, too, the speeds of high tension motors can be so 
chosen that the number of pairs of poles required is even, while for 


the large low tension motors, having an uneven number of pole 
pairs with bar windings, it is perfectly safe and allowable to wind 
the stator with three ranges of coils, the end connectors being bent 
up and back as shown in fig. 4. Or, should this mode of construc- 
tion be deemed inadvisable on account of space for the end con- 
nections being limited, or for other reasons, the stator for such large 
motors can be conveniently and effectively wound with a closed bar 
winding. Such a bar winding, drawn out schematically for a two- 
phase motor, is shown in fig. 5, the four-pole case being taken for 
simplicity. 
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Standard three-phase stators wound with rectangular coils 
invariably have the coils connected star fashion. Stator bar 
windings for large low tension motors can be, and very frequently 
are, used with the mesh connection. Combinations of star and 
mesh are rarely or never found with modern three-phase motors. 

The number of holes or slots per stator pole per phase has an 
important bearing upon the design of all induction motors. In 
order to keep the winding depth down, and to produce an even pole, 
this number is best made as high as possible—in practice it varies 
between four and eight. As is well known, with small motors, 
having squirrel cage rotor windings, the number of stator holes or 
slots should be preferably prime to the number of rotor holes or 
slots, the latter being, if possible, more numerous than the former, 
as this tends to prevent a cogging action taking place between the 
stator and rotor fields. The point is, however, of small importance 
when wound rotors are used. i 

Rotor windings for all induction motors are of two kinds, namely, 
permanently short-circuited rotors, and rotors having the ends of 
_ the windings brought to slip rings for the purpose of inserting a 
resistance into the winding at starting. The design and arrange- 
ment of these rotors is independent of the number of phases and of 
the stator voltage, a given rotor serving for a single, two, or three- 


phase motor, provided that, if slip rings are used, the number of 


stator poles is the same in each case, and that the flux per pole in 
the gap has the same value. 
opinion as to how far the permanently short-circuited rotor can be used 
with satisfactory results—that is, at what output of motor it is best to 
bring in the starting resistance. For motors having to start against 
load (apart from crane, elevator, and mining motors), the author is 
decidedly of opinion that the squirrel cage construction, or its 
moditications, should be left behind with all polyphase motors 
above 5 B. H.. With single-phase motors, which are usually arranged 
to start up light, wound rotors with slip-rings should be used after 
7k B. H. Pp. With the Heyland single-phase motors, referred to at 

ngth later on, a starting resistance in the rotor is used for all sizes. 
If the use of the permanently short-circuited rotor is pushed too 
far, the pressure regulation of the system, whatever the number of 
phases, is greatly impaired, owing to the excessive current consump- 
tion during the starting up of the motors. When it is considered 
that the best poly phase motors with squirrel-cage rotors, and starting 
under full load, require a momentary rush of current equal to at 
least two and a half times the full load current, this statement will 
be readily believed. It must not be forgotten in this connection, 
that under such circumstances, the power factor at the moment of 
starting will be low, with the result that the drop on the trans- 
formers, and perhaps even on the generators, is still further 


increased. 
(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 
STUDENTS’ SECTION. 


SOME NOTES ON INQUIRIES FOR ENGINES. 
By J. A. SEAGER, Student. 


THE following are a few suggestions for guidance in inquiring for 
an engine, which will be found to obviate much unnecessary 
correspondence, and facilitate the delivery of a satisfactory steam 
unit. It is remarkable how many omissions can be made in a single 
inquiry—apparently due, not so much to carelessness, as to a mis- 
understanding of the requirements of the engine builder. It would 
add greatly to the quality of the work done, besides cheapening the 
price and reducing the time of completion of work, if the require- 
ments of the customer could be made to agree more closely with the 
standard practice of the engineers. 

The present notes are limited to main engines, such as those used 
for mill machinery, electric power plants, steamship propulsion, &c. 

Horse- Power.—It seems almost unnecessary to say that the horse- 
power of the engine shovld be stated. The brake horse-power 
should preferably be specified. In arranging for belt—or rope— 
driving, as a percentage of power is lost in transmission, a 5 per 
cent. increase should be made to the calculated brake horse-power 
of the engine, for short, single drives—longer drives or multiple 
drives, of course, involving a greater percentage loss. It should be 
‘mentioned whether the driving is to be by rope pulley, belt pulley, 
or half - OOupling for direct driving. 

Steam Pressure. — I have seen a few inquiries for engines from 
which the boiler pressure has been omitted, although it is obvious 
that an engine canuot give the same power with low as with high 
pressure steam. If no boiler has as yet been installed, the engine 
makers should be asked to state the most suitable boiler pressure. If 
the boiler is already laid down, its working pressure, less the loss of 
pressure along the steam pipes (which may be from 5 lbs. in short, 
well-designed lengths, to as much as 15 lbs. in long or crooked 
arrangements) should be stated in the inquiry. 

Speed.—The question of speed has an important influence, not only 
on the size of the engine, but often on the type also. For example, 
high speed engines (i. e., from, say, 350 to 600 revolutions per 
minute) are now usually built vertical, and often witb their cranks, 
connecting rods, valve motion, &., enclosed. With slower speed, 
however, horizontal engines with large cylinders and unenclosed 
mechanisms are employed, or in situations where ground space is 
begrudged (as on shipboard and valuable ground), these open type 


There appears to be some difference of 


engines are built vertically. It is not always possible to'igive the 
engine maker much latitude as to the speed at which he may run his 
engine, but wherever possible he should be allowed to select his own, 
or, at the very least, be given some slight range to choose from, in 
order that he may put in a standard, and therefore cheap, size 
which will run economically. 

Condensing.—Although an economy can be effected by the use of 
a condenser, an engine should not be changed over from an atmo- 
spheric exhaust to a condenser without one is sure that it is mechani- 
cally strong enough to stand the strains due to increased difference 
of pressure on the faces of the piston, and the greater mechanical 
force transmitted at the same, speed. For this reason the engine 


maker should always be informed whether a condenser is to be used 


or not. Two other reasons may be cited—the distributing valves 
would be set differently for the two conditions, and possibly a 
smaller engine could be put in if it were to run condensing. With 
large sized engines it is often advisable to have a separate condensing 
lant for each engine, the pumps for which could either be worked 
y the main engine or by small auxiliary hae bea It is preferable, 
however to leave this point to the engine er’s discretion. 
Description of Site, §c.—It would be disappointing if, after the 
engine was delivered, it were found to be too large in one of its 


‘dimensions for the space provided for it. The client should, there- 


fore, either send a dimensioned sketch of his foundations, if supplied, 
or of the site, and also the height to roof, travelling crane or other 
obstruction, or he should ask the engine maker to send an outline 
drawing giving the main dimensions of the engine, when tendering. 


If the engine is to be erected inside a building, it would be well to 


make sure that there is a door or other convenient opening large 
enough to admit the engine when it arrives. 

A description of the site should always be sent. For example, it 
is of interest to the engine maker to know whether his engine is to 
be placed on board ship, or on a concrete foundation, for in the 
latter case only will foundation bolts and plates be required. If the 
engine is to be erected by the engine people above or below ground 
level, this must be mentioned, as special lifting or lowering tackle 
will have to be provided. Details should be given as to the nature 
of the approach to the site—whether by land or water. In the 
former case it should be stated whether there is a road suitable for 
heavy traffic leading to the site; in the latter, whethcr there is a 
craneage wharf handy; and in both cases, whether there is a 
travelling crane or other suitable means for handling the engine on 


site. 


Erection.— In the matter of erection, however, the client has the 
choice of three alternatives, (a) giving the engine maker the order 
to erect the plant complete ou foundations to be supplied by the 
client if they are requisite, and giving the above information in full 
detail; (b) asking the engine maker to quote only for skilled labour 
in erecting, the client himself providing all rough labour, cartage, 
&c.; (e) the client undertaking to erect the engine on site himself, 
in which case he should ask for quotations f.o.r. or f.o.b. at the 
nearest railway station or dock. The first method is the most costly, 
but usually. ensures good work. The last is perhaps cheap, and the 
result may be good or bad, according to circumstances. 

It should be understood that only under exceptional! circumstances, 
and by special arrangement, will engine makers allow in their price 
for building foundations for the engines, or forany masonry, builders’ 
or joiners’ work required, or for any excavating, cutting away, or 

ing good again. If any such work is required, it must be defi- 
nitely mentioned in the inquiry, and care should be taken to see 
that the engineer has bound himself to do the work. 

Combined Plants.—For many purposes where small powers and 
high speeds are required, such as centrifugal pumps, fans, electric 
dynamos, &c., it is customary to supply a direct coupled set mounted 
on a common bedplate, thereby cheapening the cost of erection. In 
such cases the engine maker will supply the baseplate with his 
engine, aud will, if requested, receive the apparatus to be fitted at 
his works, couple the same to his engine, and deliver the complete 
set ready for erection on the foundations. As a matter of fact, he 
will often undertake to supply the combined plant complete, fitting 
his engine to suit the needs of the fan or dynamo to be supplied, on 
receiving particulars of the work to be done by the plaut. This 
method of ordering is recommended to nomexpert purchasers, as it 
saves trouble for the client, and throws the onus of failure or defect 
entirely on the engine builder. , 

Tools, Accessories, and Spares.—A clause should be included in the 
inquiry calling for all necessary tools, accessories and spares. A 
firm of good reputation will put in a suitable set without farther 
information, but, as a check, the following items (though not form- 
ing a complete list) should be looked for:—A complete set of 
spanners on rack to be kept on rack except when being used on the 
engine—and any special tools required; spare springs and rings for 
pistons and (if needed) valves, set of main brasses and smaller 
brasses ; eccentric strap and governor springs if required; barring 
gear, tachometer, steam pressure and (if running condensing) vacuum 
gauges, &c. Cans, tanks, and filters for oil are not usually supplied 
by engine makers. 

It should be specially stated whether steam and exhaust stop 
valves are required with the engine, or whether they will be supplied 
with the pipe work. Engine makers cannot be expected to connect 
their engine to steam, exhaust, or drain pipes, unless this was 
arranged before signing the order, and if connecting pipes or bends 
have to be placed between engine and main pipes, the position of 
the flanges on the latter with relation to the engine should be indi- 
cated when asking for a tender. 

Nature of Loul.—Different types of engine, equally high class in 
workmanship, are designed with varying intent. Some are meant 
to withstand severe shock, such as is experienced in rolling mills; 
others, such as are used in cotton mills and electric generating 
stations, are required to give very uniform speeds under varying 
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loads; others again, where fuel and water are expensive, are 
designed to give extremely low water consumption and high 
efficiency ; still others, destined to be placed in populous localities 
or on slight foundations, necessitate a careful balaucing of moving 
weights to reduce vibration. If any such special conditions exist, 
they should be stated, so that the engineer may form an opinion as 
to whether heavy framework, Corliss valve gear, three-cranked 
shaft, &c., are applicable. 

It should be carefully stated whether the direction of rotation of 
the engine is to be reversible or not, unless the particulars given of 
the work to be done imply one or other of these conditions as 
essential. If the engine is always to turn in one direction, it should 
be clearly stated which direction would be preferable, as the 
engine to run clockwise (or counter-clockwise) as seen from the end 
of the crankshaft next the coupling or pulley.” 

Steam Consumption and Effictency.— Where steam consumption and 
efficiency are important, makers should be asked to state a guaranteed 
value for these in their tender at, say, full and half load. These 
values should be tested when the engine is built, either at the 
engine maker's works or on site. In the former case, the client is 
at liberty to see the tests carried out, and verify the results himself, 
or he can have a signed certificate of tested results. In the former 
case, it almost goes without saying, the travelling expenses of the 
client are not included in the engine estimate, and it would be 
a breach of courtesy at least to claim from the engine maker any 
sums spent in this way. If the tests are conducted on site, all fuel 
and water required for the test should be supplied by the client. 
It should be noted that the efficiency of an engine when new is 
generally some 5 per cent. iess than when it has been running a 
short time, as the piston rings and bearings have not then come to 
a proper bearing surface. 

Speed Regulation.—A point respecting speed regulation should be 
explained for the benefit of those who require very good governing. 
It is customary to test the action of the governor by suddenly 
throwing the full load off the engine, and expressing the increase 
in speed at a percentage of the original speed. This percentage 
will be guarantecd by the builder if required, and in good engines 
will not be above 3 per cent. But it is an instant or two before the 
governors will “ get hold ” of the engine after the load goes off, and 
the speed flies up possibly over 10 per cent. above normal. This 
excess of speed, though lasting only a short time (at most 10 seconds 
with good governors) would be sufficient to burn out a high ettici- 
ency electric lamp if the engine were driving a dynamo, or break 
the threads ina spinning machine, if the engine were running a 
mill. For this reason, the percentage of instantaneous as well as 
permanent speed variation should be asked for if there -is good 
reason for so doing. 

Time of Delivery.—An engine builder cannot keep a stock of 
engines, except possibly in small sizes, so that a period must be 
allowed him to complete his order. Since time is money, the 
client should ask in his inquiry for a guaranteed time of completion 
of work, which will obviate any misunderstanding as to what con- 
stitutes a reasonable time of delivery, and will enable him to dis- 
criminate between a maker whose shops are already too full of work, 
and one who can supply the necessary power, labour and room to 
get the work through quickly. Such guarantees are, of course, given 
subject to delay duc to strikes, lock-outs, accidents or other causes 
not under the control of the engine maker. 

Although the above considerations by -no means exhaust the 
points which have to be remembered in ordering an engine—it 
would be unfortunate for the consulting engineer if they did—yet, 
if those mentioned were attended to, the confusion of ideas which 
is apparent in many inquiries would be lessened, and the chances of 
getting a satisfactory engine much increased. 


CURRENT SPECIFICATIONS. 
XXII.—KINGSTON-UPON-HULL EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Supply of four 90-xw. rotatory trans- 
formers, one variable ratio transformer of equal output, and addi- 
tions to existing switchboards. 

System in Use.—The present system in use is the high pressure 
direct current with a primary pressure of 2,200 volts, transformed 
through rotatory transformers placed at sub-stations to 450 and 225 
volts for feeding the distributing network. 

Specified Specd.—Not to exceed 500 revolutions per minute. 

Bearings. An alternative price to be given for fitting the trans- 
formers with roller bearings. 

Automatic Switches.—For automatically cutting out the series 
coils on starting when the secondary E.M.F. is normal, to be sup- 
plied with each machine. Long range automatic switches for use 
in starting the machines suitable for being controlled from the 
generating station are also to be supplied with each machine 

Permissible Temperature Rise. Not to exceed 70° F. measured 
thermometrically after six hours’ full load run. 

Spectficd Dates of Completion.—Transformers—sir months from date 
of order. Alterations and additions to switchboards—three months 
from date of order. 

Penalty for Late Coupletion.—£1 per day. 

Specified Terms of Payment.—50 per cent. on delivery on site, 40 
per cent. on satisfactory completion, 10 per cent. at end of 12 
months’ period of maintenance. 


Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to H'urkmen.—Satisfactory, see com- 
meuts below. 

Arbitration.—None permissible, see notes below. 


This specification has been drawn up by Mr. A. 8. 
Barnard, the borough electrical engineer. There is really 
very limited competition in apparatus of this description, the 
switch gear is patented and must be obtained from one of 
two firms, while few manufacturers have developed standards 
for high tension direct current machines. If the wording of 
the specification is strictly adhered to as regards the con- 
struction of the transformers, the choice of machine left 
open to the engineer will be of the most limited character 
possible. 

The switch gear and new switchboards specified are to be 
of a character comparable to those already in use. 

The general conditions dealing with the engineer’s power 
are of a very unsatisfactory character, they refuse arbitration 
and confer upon the engineer the sole right to interpret the 
meaning of the specification, Thus Clause 2 reads :— 


The drawings and specification taken conjointly are intended to 
explain each other, aud to be descriptive of the whole work com- 
prised in the several contracts, and 0 doubts as to the meaning of 
any portion of this specification or of the said drawings on the part of 
any person proposing to tender, must be settled before sending in his 
tender, between him and the engineer, and from the date of the erccution 
of his contract, the contractor shall be finally bound by the engineers 
decision, as specified in the twenty-fifth of these conditions, and any 
details which are not sufficiently described by the drawings and 
specification shall be executed according to the engineer's directions, 
or according to any further detail drawings which he may provide. 
In the case of any discrepancy between the specification and drawings, 
or between the several drawings (if more than one), the specitication 
shall be adhered to in preference to the drawings, and any drawiug 
to a larger scale shall be adhered to in preference to any drawing 
on a smaller scale, and figured dimensions shall be adhered to in 
preference to dimensions measured by scale. 


Clause 25, referred to above, states :— 


The works generally and every part thereof shall be executed and 
completed to the satisfaction of the engineer, and in all cases of 
difirrence of opinion as tothe manner in which thr work is executed, ur 
as to the quality of the materials, or as to the true intent and meaning 
of this specification or the said drawings, or as to any matter of charge 
or acrount or otherivise, as between the Corporation and the con- 
tractor, either during the progress or after the completion of the 
work, the derision of the engineer shall be final and binding on both 
partis. 


We repeat our opinion that to thus confer upon one of the 
parties to any dispute the sole right of decision is vnfair and 
unjust, and we urge all tenderers to resist these repeated 
claims by the servants of public authorities acting in a con- 
sulting capacity to impose upon manufacturers contracts 
from which arbitration clauses are intentionally omitted. 
The standard clause, reading as follows, agreed upon as 
satisfactory between the members of the Municipal Electrical 
Association and the Electrical Plant Manufacturers’ Associa- 
tion, is the minimum, as regards arbitration, which should 
be allowed in electrical engineering contracts :— 


In case any dispute or difference shall arise between the purchaser, 
or his engincer on his behalf, aud the contractor, either during the 
progress of the works or after the determination, abandonment, or 
breach of the contract, as to the construction of the contract, or as 
to the reasonableness of any extra charge, or as to the withholding 
by the engineer of any certificate to which the contractor may claim 
to be entitled, then either party may within 72 hours, but not later, 
give to the other notice in writing of the existence of such dispute 
or difference, and such dispute or difference may be referred to 
arbitration, which arbitration shall be deemed to be a submission 
to arbitration within the meaning of the Arbitration Act, 1889. 


A rather curious stipulation requires the contractor to 
obey verbal orders given by the engineer, and to ask in 
writing within a certain time for their confirmation, failure 
to do which, prevents him making any claim for extra work 
thus involved, The actual wording of this clause is :— 


For any kind of work not specially mentioned in the detailed 
estimate, the price shall be fixed by agreement between the con- 
tractor and the engineer before the work is executed, or in the event 
of any such agreement not being come to, it shall be determined by 
the engineer only ; but no claim for any extra work will be allowed 
unless upon vouchers in writing for the same, signed by the 
engineer. As, however, fhe enyincer or his representative may for 
soine reason give verbal orders for the erecution of extra work, the con- 
tractor shall, unless he receives written confirmation of such verbal 
orders, give written notice of his intention to proceed with, or of 
his having commenced, the work referred to, within one reek after 
such verbal orders are given, and the non-delivery of such notice 
within the stated time shall be considered as an abandonment on the 
part of the contractor of any claim for the extra work. 


’ 
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Piecework is expressly forbidden without the written con- 
sent of the Council, and standard rates of wages are to be 
paid. From the manner in which the labour clauses are 
drafted it would seem that there was an advanced labour 
party on the Council, as they seem to have been drawn up 
with a view to conciliate extreme trade unionists. Clause 12 
states :— 


The contractor shall pay his workmen not less than the minimum 
standard rate of wages in the district for each class of labour 
respectively, and shall observe the recognised hours and conditions 
of labour generally, and shall forfeit to the Corporation the sum of 
£1 for each infringement of this clause, and. a further sum of £1 
for each day such infringement continues after his attention has 
been called to it. * 


And Clause 19 — 


The contractor shall not assign or make over or under-let his con- 
tract, or any part thereof, to any other person, or make a sub- contract 
with any workman or workmen for the execution of any portion of 
the work (except for the supply of materials) without the consent in 
writing of the engineer, but he shall, unless with such consent, 
employ his own workmen, at daily wages ; and in case the contractor 
shall, without such consent, assign or make over his contract, or any 
part thereof, or sub-let or let at task work any portion of the work, 
he shall in each such case forfeit to the Corporation the sum of £100, 
which shall be deemed liquidated and assessed damages, and may 
be recovered by action at law, or deducted by the Corporation from 
any sum or sums due, or to become due, to the said contractor under 
this contract. 


THE CLOSE SEASON. 
[COMMUNICATED.] ` 


Just about this time of the year we may expect to read in 
the technical journals that little Bungledom, or Great Pom- 
pousville, have decided with delightful unanimity, through 
the guardians of their local interests and affairs, assembled 
in more or less solemn conclave, to depute to a few citizens, 
for the time being members of the Lighting and Tramways 
Committee, the honourable task of journeying into the 
countries far and near which are tacked on to the edges of 
Bungledom or Pomponsville as the case may be. Perils by 
land and by sea, perils by foreign languages, by foreign 
animals, and by foreigners’ mixed drinks, will be cheerfully 
risked, nay, even courted by the heroic representatives of 
scores of towns besides Bungledom and Pompousville during 
the coming season; not for selfish ends, not that the mem- 
bers of these deputations may feast their souls on the sights 
and scenery of foreign lands, not that they may, when they 
return, strut proudly before their fellow citizens as who 
should say, “ We have seen the world,” but simply and solely 
that they may. benefit their respective townships and the 
world by studying, from as many aspects as possible, the 
application of electricity (subtle fluid) to the service of man. 
Noble men ! : 

Asa people, we have the reputation among other peoples 
for being self-satisfied, and if we consider just.one detail in 
our economy—our local government—can we wonder that 
such a reputation has been attached tous? No! Our only 
wonder is that other people cannot see that our satisfaction 
is well grounded, that, from the single point of view referred 


to, we have as much right to be self-satisfied as, say, the 


people of the Swiss Republic. 

Our Government, having too much to do with matters 
beyond the ken of mere outsiders, found that it was im- 
possible for them to consider merely local matters ; so, having 
heard of the village Nestor, and thinking that after all there 
might be a remnant of wisdom left in the provinces after 
the London house had been supplied, they determined that 
the experiment of local government, should be tried. Is it 
possible to imagine any of the members of that government 
locking on the result of their conception without feeling the 
Pleasant pride of a father contemplating his offspring? Let 
us, too, gaze with swelling hearts on this sublime manifesta- 
tion of the progressive spirit of our age ! 

In any town of moderate size, modern civilisation demands 
many public works; and, whereas in the bad old times 
private individuals would have undertaken schemes such as 
gas and electric lighting, waterworks and tramways, now no 
really progressive town would consider for a moment an 


— 


idea involving private enterprise, unless a little harmless fun 
may be obtained at the expense of the selfish, money-seeking 
company, by a judicious course of dallying. (By carefully 
playing with your company you may easily bleed it of much 
gold ; not that the whole of it gets into your pockets, but, at 
least, it has gone out of the company’s. Finally, of course, 
the company is told to run away, and the town itself carries 
out the scheme.) | 

Now that electric traction has been proved superior to any 
other, towns are beginning to combine their lighting and 
their traction schemes.* The same committee will, there- 
fore, serve for both purposes ; and—at the risk of digressing 
—this throws into the best light the extraordinary adapt- 
ability of our councillors. Here is Mr. Jones, for example— 
Mr. Thomas Jones—who, from 9 a.m. till 5 p.m. on any 
week-day, may be seen lauding his silks and satins to 
citizenesses, who probably come as much to admire the 
versatile mercer as to buy his wares, for they know that, 
having thrown aside his yard stick, he will proceed to the 


„Council chamber to criticise and demolish, or approve, the 


schemes brought forward by the engineers—consulting 
borough civil, or borough electrical. He, with his worthy 
colleagues, Mr. William Smith, the grocer, Mr. Richard 
Robinson, the retired fishmonger, and a few more equally 
important personages, are quite at home, whether debating 
the best means of sewage disposal, or the correct position of 
a tramway pole. These men are without doubt the most 
wonderful productions of a wonderful age; to them no 
question but has its ready answer, no problem that cannot 
be resolved, one way or another, in the twinkling of an eye. 
(If a problem happens to be solved in a different manner, 
with bi-polar results, in two consecutive meetings, surely 
that is nothing to the discredit of anyone; the lustre of 
absolute impartiality is but added to the halo of fame which 
surrounds each honoured head). Bungledom has settled 
finally that it is a rising town, that it is high t'me its street 
was lit by something other than oil, that walking is as out of 
date as oil-lighting, and that some form of mechanical 


traction is necessary. A Lighting and Tramway Committee 


is formed, and our friend Mr. Jones—Mr. Thomas Jones 
is voted to the chair. As Mr. Jones says in his inaugural 
speech: The committee is resolved to review the subjects 
on the ‘ tapis’ de novo.” (What a man among men he shows 
himself in every new phase of his life! There are not many, 
Sirs, who could dexterously insinuate—modestly withal—that 
they had the mastery of two languages besides their own, 
and one of those a dead one.) To that end they have left 
outside the chamber every predilection for—he may say all 
knowledge of—any particular system of lighting or of trac- 
tion ; so complete is their desire for unbiassed judgment in 
all things.” | : 

But, having stripped themselves thus of every shred of 
knowledge concerning the things to be discussed, how, in 
the name of St. Joseph, are they to arrive at any decision 
at all? One unacquainted with Mr. Jones would think this 
a poser indeed! Not so, the chairman himself. He pro- 
poses to call in expert advice. Good ! but what 
of the expense? Has Mr. Jones considered the number of 
experts to be fee’d if one is retained for every possible system 
of lighting and traction? Yes, Mr. Jones has considered 
the point, and acknowledges that for a moment he was well- 
nigh “flummoxed” (Oh! Mr. J., “flummoxed” after a 
dead language !); but, after deep thought, he now declares 
that one fee only need be paid if his advice be followed :— 
„Some eminent electrical engineer to be engaged as consulting 
engineer. He will be requested to report on all systems, and 
will, if necessary, be empowered to visit other towns, and 
even other countries, and—the -council consenting—Mr. 
Jones would propose that a few members of the committee 
should be selected to accompany the engineer, to keep him 
from feeling lonely, and to be at hand to help him if he 
sees anything he does not fully understand.” 

Vociferous cheers greet this sparkling proposal, and the 
thing is practically done. 

At the next meeting the chairman produces several letters 


* This seems unrighteous, if we consider that that is best which 
compasses the greatest good for the greatest number. If schemes 
are combined in this fashion, we shall halve the number of our 
townspeople who see the world, unless we double the numbers in 
our deputations. 
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which he has received from as many eminent consulting 
engineers, who offer to do for Bungledom just what Bun- 
gledom had decided should be done last week. In fact, these 
eminent engineers appear to be almost indecently eager to 
act for Bungledom, as the majority dilate on their previous 
services in this work, and name the sums which they would 
accept as fees: sums which are, in one or two cases, 80 
ridiculously small, that Mr. Jones, and the committee after 
him, cannot help thinking what fine fellows these electrical 
engineers are who work purely for the love of their pro- 
fession, and the honour which it brings. 

Finally, one of the finest of the batch is retained; the 
members of the deputation are selected by ballot, and an 
itinerary is planned, which embraces in a conscientiously 
comprehensive manner the whole of Great Britain and 
Ireland, including the Shetlands and the Isle of Man, so 
grandly do these brave hearts desire to do their duty. 

This being the very point from which I purposed to start, 
it will surely make as good an ending place, which may be 
used for its original purpose if the long-suffering editors are 
willing. 


OPPOSITION TO ELECTRICAL UNDER- 
TAKINGS. 


[FROM A LEGAL CORRESPONDENT. } 


(Concluded from page 88.) 


THE plainest cases of the right to locus standi are those 
in which the opponents of a proposed measure are themselves 
the proprietors of, or interested in, some undertaking of a 
similar character. Thus a gas company will naturally seek 
to oppose the establishment of an electric lighting plant for 
purposes of illumination within their districts. It appears 
that they are entitled to a locus stands in such cases, 
although the promoters allege (a) that the gas company has 
no monopoly of. lighting; (b) that the principles applying 
to gas and electricity are quite distinct from each other, and 
(c) that a statutory gas company is not entitled to be heard 
against an electric lighting order. [See the Ferndale Gas 
Light and Coke and Waterworks Co., Limited, 18, & A., 
314.] í 

Moreover, it seems that where the local authority of a 
district is seeking Parliamentary power to supply electricity, 
a statutory gas company, who also seek to supply electricity 
in the same district will be heard in opposition to the Bill. 
[See the Walker Order, 1899, 1 S. & A., 315.] 

In the case to which we have just alluded, an objection to 
the proposed Bill was taken on behalf of manufacturers and 
others in the Urban District of Walker to the effect that as 
the loeal authority could not produce electrical energy pro- 
fitably at a low price, and as the loss would fall upon them 
as ratepayers, they were entitled to oppose. The referees, 
however, refused to allow them locus standi, saying that the 
petitioners might, if they wished, be called as witnesses by 
the gas company, to whom a locus standi had already been 
granted. (Jö. 316.) 

The earliest reported case relating to the opposition by a 
gas company to the promotion of a scheme for electric 
lighting is apparently that of the Hull Lighting Bill [11 C. 
and R. 251]. There the Corporation of the borongh of 
Kingston-upon-Hull, who alleged that their local Act enabled 
them to provide for street lighting within the borough by 
means of gas, oil, “or otherwise,” sought statutory powers 
to raise money for the purpose of public lighting by elec- 
tricity. The Bill was opposed on the ground of competition 
by three gas companies which lighted different parts of the 
borough ; and on their behalf it was urged that under the 
local Act, as under the Public Health Act, 1875, the Corpora- 
tion could not do more than contract for a supply of the 
means of lighting, whether derived from gas, electricity, or 
other sources, and that a competition with private enterprise, 
carried on by the help of public rates, stood on a different 
footing from a competition between gas companies. It was 
decided that the petitioners were entitled to a general locus 
standi to come in and oppose the Bill. 


In a second case, which was also decided in connection 
with the scheme of the Corporation of Kingston-upon-Hull, 
to promote a Bill for the supply of electric light within the 
borough, the Kingston-upon-Hull Dock Company and the 
North-Eastern Railway Company, who claimed the owner- 
ship of the soil in certain streets within the borough, and 
upon whom the duty of repairing those streets was imposed, 
claimed a general locus standi against a Bill promoted by 
the Corporation for public lighting by means of electric 
light. For the purposes of the Bill the Corporation would 
have power to take up the roadway in the streets. A 
limited Jorus s/andi was conceded to both petitioners for the 
protection of their interests. [See 2 C. & R., 254.] 

With regard to electric railways involving the laying of 
wires, whether overhead or underground, in the streets, it 
has been decided that a gas company is entitled to lorus 
stundi to oppose any clauses in the Bill which affect their 
mains and pipes. Thus in the Kidderminster and Stourpe rt 
Electric Tramways Bill [1896, 1 S. and A. 108], the 
petitioners were a gas company, and alleged that the Bill 
would authorise the promoters to interfere with the access to 
and the maintenance of their mains and pipes. They alleged 
that it would be impossible to work the tramway without a 
liability to explosions, which recent experience had shown 
might take place through “sparking.” The promoters con- 
tended that the petitioners were sufficiently 179 by the 
model clauses in the Bill; but in spite of this, it was held 
that they were entitled to locus standi. 

In the Electric Lighting Provisional (Bermondsey and 
Marylebone) Orders (No. 12) Bill [1 8. & A. 249], the 
promoters, who were the local authority of the district, 
sought to confirm an order authorising them to supply 
electric light within their district. The petitioners were two 
electric lighting companies outside the district, who asked 
for a Jorus to raise the question whether, when there is a 
statutory company already carrying on its business, powers 
should be given to the local authority to enable it to enter 
into competition with the existing company. The pro- 
moters contended that the parties to be heard are the com- 
panies already supplying electrie light within the district, 
but that the petitioners had no rights within the area, and 
were not entitled to be heard. It was decided that the locus 
standi of both petitioners must be disallowed. 

Again, the mere fact that a particular company has a 
general interest in the disallowance of schemes for electrical 


supply does not entitle them to be heard in opposition to the 


Bill in Committee. 

Thus in the case of the Bermondsey Order, 1899, [1 8. 
and A., 250], the petitioners [the County of London and 
Brush Provincial Electric Lighting Company, Limited], 
who had been refused an order to supply electricity in 
Bermondsey, but asked to be allowed to be heard on the 
ground that Parliament had, as shown by the Report of the 
Joint Committee, recognised that it was for the public 
advantage not to multiple generating stations in London, 
and they claimed to have such an interest in the general 
question as entitled them to be heard. The promoters con- 
tended that the proper party to be heard was the existing 
company who supplied the district and not the petitioners. 
It was decided that the Joris standi must be disallowed. 

One of the most important cases relating to the adoption 
of electricity as a means of traction was the Dublin United 
Tramways (Electrical Power) Bill [1897, 18. & A 157]. In 
that case the Bill authorises the use of electrical motive 
power on the tramways of the Dublin United Tramways 
Company, who had also another Bill before Parliament for 
the construction of further tramways. The petitioners, a rail- 
way company, alleged that provisions contained in a former 
Act were wholly omitted from this Bill, and that they would 
suffer by competition. In a former case the same petitioners 
had been refused a locus standi on similar allegations. The 
petitioners now contended that that decision should not be 
followed, on the ground that subsequent events had not 
proved that what was then considered to be merely an 
improvement of existing competition was in reality an 
entirely new form of competition. The promoters contended 
that the principal object of the Bill was to authorise the 
substitution of electrical for animal power on their tram- 
ways, and they pointed out that the Court had already 
decided that this was merely an improvement of existing 
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competition, and that the petitioners were not, therefore, 
entitled to be heard. It was decided that the probable com- 
petition in this case would be so small as not to warrant the 
Committee in giving a locus standi. 

The following conclusion may be dratvn from the fore- 
going cases :—Persons are entitled to a locus standi when 
(1) the object of the Bill is to construct works or authorise 
undertakings which will compete with those of the petitioners ; 
(2) they are representative of the body of ratepayers who 
oppose the local authority in undertaking the work; (3) 
where they represent a gas company whose interests will be 
injuriously affected by an electric lighting installation, (@) 
either by open competition, (b) or by interference with their 
mains or pipes ; (4) the proposed works will involve the up- 
rooting of streets, the duty of repairing which is on the 
opponent. 

On the other hand, a locus stundi will not be granted in 
the following cases :—(1) Where the undertaking is one 
where the proposed opponents could not lawfully carry on ; 
(2) Where their interest in the scheme is of a merely 
general nature ; (3) Where the competition alleged is that 
between an electric tramway and a railway company, there 
having beeu in existence previously a horse tramway con- 
tinuously competing with the railway. 


: 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. THompaon & Co. Liectrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


18,388. Improvements in or relating to mechanical motive devices for the 
con ne drums or switches of electrically propelled vehicles.“ A. J. BOULT. 
(E. R. Gill, United States.) Dated July 9th. 

12,991. ‘* Improvements in electric traction.“ G. P. Harpinc. Dated July“ 

12,902. Improvements in clamps for holding the ends of electrical fuses o 
links acting as electrical conductors.” CALLENDER’Ss CABLE AND CONSTRUCTION 
Compan’, Limirep, and J. C. A. Ward. Dated July 9th. i 

12,383. *“ An improved case or cover for electric switches, electric bell pushes, 
and the like.“ A. Groves. Dated July 9th. es 

12,404. ‘* Safety fender or life guard to attach to electric cars or other mecha- 
nically propelled vehicles.“ N. E. G. LiTTLe. Dated July 10th. 

13,434. “Improvements relating to the manufacture of conductin 
for electrical and other purposes.“ H. H. Laxr. (W. J. Burke, 
hold, and T. Russell, United States.) Dated July 10th. (Complete.) 

12,466. ‘‘ Improvements in the construction of rail bonds for electric railways 
and in the mode of applying the same.“ G. G. M. INGHAM. (Felten and 
Guilleaume, Carlswerk Actien Gesellschaft, Germany.) Dated July 10th. 

12,4609. Improvements in vessels for containing fused salts during electro- 
Iysis. S. Cowrzn-Col Es. Dated July llth, 


material 
. A . Kauf- 


12.531. Positive electrode for accumulators.” C. von SEDNEFF, Dated 
July lith. 
12,532. Improvements in switches for accumulator electrodes.“ C. von 


SEDNEFF. Dated July lith. 

12,587. “Improvements in and relating to accumulator plates.“ P. F. Risse. 
Dated July llth. (Complete.) 

12.55 4. Appliance for generating electricity to be utilised for propelling 
machinery and for other useful purposes.. W. SUNTER. Dated July 12th. 

13,591 t“ Improved device for setting fuses or cut-outs in electric circuits.’ 
C. C. T. SonRMANN and C. M. O. Feist. Dated July 12th. : 

12,598. e relating to driving axles for electric and other 
vehicles.“ C. ContaL. (Date applied for under Patents, &c., Act, 1883, Sec. 
108, January 6th, 1900, being date of application in France.) Dated July 12th. 


12,608. ‘*Improvements in or relating to shades for incandescent electric 
lamps.“ ENTWwisTLE & STEPHENS, LIMITED, and H. J. STEPHENS. - Dated 
Jaly 12th. 

12,609. “Improvements in testing sets for measuring insulation resistances.” 


W. B. Buas. Dated July 12th. 

12.621. The Parsons automatic storage battery switch.“ E. M. Parsons. 
Dated July 18th. 

12.655. Means for steering torpedoes and other crafts by intermittent light 
flashes.” C. J. Vanicas. (This being a supplemental! invention to Specification 
27,128, and dated December 28rd, 1898, for an etheric steering apparatus.) 
Dated July 13th. 

12,672. ‘‘Improved manufacture of glass by electrical heating and apparatus 
therefor.” A. VoELKER. Dated July 13th. (Complete.) 

12, 673. An improvement in the manufacture of glass by electrical heating.“ 
A. VoELKER. Dated July 18th. (Complete.) 

12,02. Improvements in accumulators.” A. A. Riasse and J. J. A. SEN- 
GEIsEN. Da July 18th. (Complete.) - 

12,709. “Improvements in electric arc lamps.” F. M. Lewis. Dated July 
18th. 

12,716 Improvements in electric switches.” W. B. DALE. Dated July 
lith. 

12,733. Art of reducing attenuation of electrical waves and apparatus 
therefor.” M. I. PUp nt. (Date applied for under Patents, &c., Act, 1883, Sec. 
103, December 14th, 1899, being date of application in United States.) Dated 


July 14th. (Complete.) 
12,735. Improved electrical railway fog and danger signal apparatus. H. J. 
EvxRATr. Dated July lith. 


12,797. Improvements in and connected with keys or switches in lamp- 
bolders.” H. OPPENHEIMER. (Actiengesellschaft Mix & Genest, Germany.) 
Dated July 14th. 

12,750. An improved dynamo-brush.” J. F. P. Rincsporrr. Dated July 
14th. 

13,748. An improved method of and a 
electrical treatment to the human body.“ 


ratus for the local application of 
. BEHRENDT. Dated July 14th, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Bpecifications, may be obtained of Messrs. W. P. Tmomrson 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming * 
ham, price, post free, 9d. (in stamps). 


17,688. "improvements in or relating to primary electric batteries.” A. J. Soult. 
(V. n.) Dated August 15th, 1898. A conitite electrode is made of a mixture 
of one or more metallic oxides with plumbago or other form of carbon, made into 
an agglomerate with a solution of a sulpbate and compressed around a block of 
carbon. The electrode may be used in wet or dry batteries. 8 claims. 


17,880. “Improvements ia pushes and like contacts fer electrical cireuits.’’ 
w. R. Lambert. Dated August 19th, 1898. In a push or the like the fixed 
contacts are mounted in a barrel, and the circuit is completed by a split 
hemispherical contact carried on a shank of the press button. The provisional 
specification states that a catch may be fitted for locking the switch in position, 


. 


B claims. 


17,881. “Improvements ia exoha lastrameats.” F. A. Lundquist 
and J. Andersou. Dated August 19th, 1898. Nelates to s system by which any 
subscriber can select and connect himself to another subscriber on the same 
system without the intervention of an exchange. The arrangements of the 
subscriber's station are shown and also those at the exchange. A contact arm 
is mounted on an axle having a wheel which gears with a smaller wheel. The 
wheel carries a cam-actuated contact rod for braking and making the mercury 
contact on each revolution, which corresponds to the motion of the arm between 
two of the points. The telephone lever is provided with an extension, and also 
actuates a lever controlling various contacts. The contact spring and the arm 
have bevelled: turned ends so as to allow the levers to sin one direction only. 
The calling subscriber selects the subscriber wanted by placing the arm on the 
stop corresponding to the units, and then, after taking the receiver off its hook, 
turning the arm back to the stop, and giving as many complete revolutions as 
the tens of the number of the subscriber wanted. At the exchange station 
selectors are arranged corresponding in number to the subscribers, and having 
as many contacts as there are subscribers. These contacts are connected by 
lines and their branches. Each subscriber is provided with an operating 
magnet and a resetting magnet, which controls a releasing device for allowing 
the arm to return to its normal position under the action of a coiled spring. 
The magnet is inserted with contact, and operates the ratohet wheel of the arm 
by means of a paw! on its armature. 29 claims. 


17,883. “improvements lu aro ” F. Beoker. Dated August 19th, 1898 
Relates to arc lamps, in which the heavier upper carbon holder is hung by a cord 
or chain and the lower holder by a cord from the opposite sides of a pulley, 
attached to a brake disc on a shaft. Series and shunt solenoids tend to draw 
down cores on a lever, which is linked to a pin on one side of a second diso loose 
on the shaft. The second disc may be serrated, and is opposed to a rubber ring 
carried within a flange on the disc. The discs are pressed apart by an inter- 
posed spring surrounding the shaft. The second disc carries two projecting 
inclines, which bear against Ste lonary rollers when this disc is turned by the 
action of the series coil; the seoond disc then bears against the first one and 
turns it so as to strike an arc. The rollers are carried by a horizontal piece 
pivoted at its centre on a support. This piece may carry the inclines, an 
the second disc carry the rollers. A spring adjustable by a screw presses the 
shaft endways against the pressure of the second disc, 5 claims. 


17,898. “The production ef iscandescent materiale snitable fer ase la 
electric . $. Pitt. (L. W. Gans.) Dated August 10th, 1898. 
Filaments are made by partly or entirely coating small rods or 
other pieces of porcelain, glass, or other heat-resisting material 
with organic compounds of osmium, rhodium, ruthenium, or iridium pre- 
pared in the same manner as those used in the decoration of porcelain as by 

eating oil of lavender with chlorides of gold or platinum. The coated rods are 
then baked, coherent metallic coverings being thus formed on them. Osmium 
coatings must be heated in a reducing atmosphere. The coatings may be 
strengthened by electro-deposition. They may be separated by partially dis- 
solving the rods in hydro-fluoric acid, and then curved to the forms desired, 
S at the ends, mounted on metal or carbon supports by soldering or 
otherwise, and used as fllaments in the air, or an indifferent gas, or in exhausted 
bulbs. Hydro- chlorie acid may be used as the solvent, if the rods are of suitable 
glass. Preferably, however, the baked rods are again coated with similar resinous 
organic compounds of thorium, zirconium, magnesium, or like metals, and again 
fired, coatings of the oxides being thus produced. The provisional specification 
describes tbe production of a filament by coating a glass rod successively with 
silver and an organic compound of alumina before the application of the coatings 
described above; the silver is afterwards removed by nitric acid. 2 claims. 


20,221. ‘improvements in the means or method of on olestric tram - 
ways.” J. Kay and A. H. dib Dated September Mth, 1898. Relates to 
electric tramways which are laid in alternate sections of single and double 
tracks, and more particularly to means for signalling the entrance or presence 
of a car on to a single section. Two wires connected to electric lamps at the 
ends of the single sections are arranged parallel to the corresponding outward 
and return-conducting cables, and a weighted or spring-controlled lever is 
pivoted on the collecting-trolley, so that it makes contact with one or other of 
the wires and completes the lamp circuits. 1 claim. 


20.227. in electric ta „ A. Watson. Dated Septem- 
ber 24th, 1898. Relates to holders for incandescent lamps. Connection is made 
between supply wires and the contact plates of cap lamps by short flexible 
conductors, the free ends of which are held against the contact plates by sprin 
plungers or equivalent means. The invention is a modification of that describe 
in Specification No. 27,482, a.D. 1896. In one form the springs and flexible con- 
ductors bear against plates which are held in se e recesses in an insulator 
by blocks provided with lateral binding screws below the insulators to hold the 
supply wires. The flexible conductors may, if desired, be held in direct contact 
with the supply wires. 1 claim. 


20,259. ‘‘improvements in or relating to olestric railways on a road contact or 
like system.” L. M. Aspinwall. Dated September 4th, 1898. (Date claimed 
under Patents, &c., Act, 1883, Sec. 108, February 25th being date of application 
in United States.) Relates to conductors and switches for electric railways and 
tramways on a road contact or like system with electro-magnetic switches. The 
switohes are excited by a current from a battery and transformer on the vehicle, 
or by a shunt from the main current passing through a coil on the switch and 
then to earth through a high resistance. In one form the switch has only a 
single coil through which the main current passes when the plunger is lifted to 
complete the circuit from the feeder to the sectional conductors. In the other 
forms the coil is divided so that the path for the main current is shortened. In 
another form the exciting current flows through the lower coil and resistance 
thereby lifting the small switch which opens a path for the main current and so 
excites the switch sufficiently to lift the large switch. The bigh resistance coils 
are thereby short-circuited, and the main current from the feeder to the con- 
tacts flows only through the thick coil which holds up the switch until the 
collector has passed. Double contacts may be used on each side for the main 
current path ; of these one set may be metallic and the other set consist of 
spring-supported carbon blocks, at which the circuit is finally broken when the 
plunger falls. Dash-pot arrangements may be added to prevent the switch from 
opening when the currents in the coils are reversed. 4 claims. 


20,262. ‘‘ improvements lu pest and bars te and telegraph 
posts, raliway sleepers, and the like.” 3. 0. Feeder. Dated September 24th, 
898. Posts and bars for telegraph, &c., purposes and sleepers forrailway lines are 
formed of beton strengthened by a metal skeleton. The metal skeleton consists 
of pipes or rods braced by plates having upturned edges interposed with the 
beton. One or more rods or tubes may be employed. 8 claims. 


20,274. ‘‘improvemente ia systems ef controiiiag electrically propelled raliway 
trains.” F. E. Case. Dated September Mth, 1896. (Date claimed under Act, 
February 28th, 1898, being date of application in the United States.) Relates to 
means whereby any number of electric motors on cars, when coupled to form a 
train, can be controlled from a single point on the train. Each car is complete 
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in itself, with a motor and controller equipment, and master controllers are 
provided on the train in the different cars. en one of these is in action the 
others are locked in their off positions. Each master controller has three 
gwitohes for power, reversing and braking respectively,and the motor controllers 
are similarly divided. Preferably, the motor currents are not used between the 
master and the motor controllers, and preferably also the motor controllers have 
„ contacts or switch blades for certain steps and controller cylinders for 
other steps in the series parallel control, all being worked by electro-magnets. 
The general arrangement of the connections and the construction of the switches 
are shown in the specification. An additional source of power carried on the 
vehicles supplies current for working the motor controllers and the brakes. 
This current is obtained from a battery which is charged by a motor-generator 


worked from the main circuit, an automatic cut-out being interpolated. 75 


claims. 


20,276. “improvements la controlling electric meters and clectrically-prapetied 
railway trains.” T. Thomeen. Dated September Zith. 1808. (Date claimed 
under Patents, &c., Act, 1888, Sec. 108, February 28th, 1898, being date of appli- 
cation in United States.) Relates to means whereby any number of electric 
motors or cars when coupled to form a train can be controlled from a single 
point on the train. Each car is complete in itself, with motor and controller 
equipment, and master controllers are provided on the train in the different 
cars to work the motor controllers by a shunt off the main current. The 
general arrangement of the connections and the construction of the switches 
are shown in the specification. 25 claims. 


29,276. ‘Improvements in systems of train control fer electrically prepetied 
vehicles.” W. B. Potter. Dated September 24th, 1898. (Date claimed ander 


Act, February 28tb, 1898, being date of application in United States.) Relates 
to means whereby sor number of electro-motors on cars when coupled to form 
a train can be controlled from a single point on the train. Each car is complete 
in itself, with motor and controller equipment, and master controllers are pro- 
vided on the train in the different cars. The motor controllers are worked from 
the pneumatic pressure brake pipes, but the valves which determine the admis- 
sion to the operative parts are electrically controlled from any one of the master 
controllers. The general arrangement of the connection and the construction 
ol ane operating mechanism of the switches is described in the specification. 52 
claims. 


20,363. “An bell switeh.” M. J. F. Veigt aad J. A. itasftnor. Dated 
September 26th, 1 Relates to switches for secondary batteries. The con- 
tact strips are artengod on a cylindrical casing, and are clam by insulated 
rings. ey preferably pass through the base, or switchboard, for the attech- 
ment of the cell connections. On the rings slide or rotate rings each of which 
carries one or two contacts formed with a carbon or metal blook pressed against 
the contacta by a spring. One of the rings may be connected to the lamp circuit, 
and the other to one pole of the generator. The contacts are conn through 
resistances to prevent short circuiting. 1 claim. 


26,3032. “I in er connected with electrical meter tranciormers.” 
A. B. Holmes. ted September 27th, 1898. In order to prevent reversal of 
polarity in motor transformers at local stations, the field magnets of the 
generator have a compound winding, one in connection with the distributing 
system, and the other in series with the main supply circuit. 1 claim. 


20,394. “improvements connected with the contreiling of electrical clr suits.” 
A. B. Holmes. Dated September 27th, 1998. Relates to a method of controlling 
a current by automatically inserting a resistance zhould the current become 
excessive. A solenoid is arranged in the cirouit, its core being connected toa 
lever carrying the bridging contact of the mercury Supe and suitably weighted. 
In case of excessive current the core is drawn down, breaking the main circuit, 
and throwing in a secondary circuit having a resistance and a solenoid. This 
solenoid serves to hold down the core so long as the ourrent is excessive. On 
the circuit being restored to its normal condition, the weighted lever drops, 
completing the main circuit again. 4 claims. 


26,440. “Improvements in alternating current measuring lnctruments.” H. P. 
Davis and F. Conrad. Dated September 27th, 1898. (Date claimed under Act, 
May 7th, 1896, being date of application in United States.) Relates to current 
meters for alternating currents. A laminated electro-magnet ia excited by 
current supplied tos coil. Closed circuit coils surround parts of its poles, the 
currents induced in them producing a shifting of the magnetic field in the air 
gap of the core and turning a conducting disc carried by a shaft in opposition to 
a spiral spring. The shaft carries a pointer over a graduated circular dial. 
The SPADE lo attached to the shaft and to an adjustable slotted plate. The disc 
moves in the field of a permanent magnet to damp oscillations. The edge of the 
disc is spiral in form, so that as it turns it gradually leaves the field of the electro- 
magnet to enable a uniformly divided scale to be used. The disc is balanced by 
slotting and weighing it. en the instrament is used for measuring ourrent 
strength, the coil is connected with the ends of a non-inductive resistance 
having a temperature resistance coefficient at least as high as that of the disc. 
For measurement of electromotive forces, the coil is connected in series with a 
non-inductive resistance with a low coefficient; a small closed elrouit coil having 
a high coefficient surrounds one pole of the core to produce a demagnetizing 
effect which diminishes as the temperature of the coil rises. These devices 
compensate for the diminished conductivity of the disc when its temperature 
rises, and for changes of frequency. 5 claims. 


26,446. “Improved means fer current to electrically prepelied railway 
vehicles.” @.W. Johnson. (3. rrian a aAa Pate September r 1599. Relates 


to conductors and switches for electric railways and tramways on a road contact 
or like system with electro-magnetic switches and with alternating or direct 
current®, The conductor which supplies current to the road contacts through 
electro-magnetic switches as the vehicle passes, is fed with alternating current 
by a transformer, or direct currents may be used. The electro-magnets are 
wound with a thick wire coil and a thin wire coil, and their armatures connected 
to the feeder touch for contacts when lifted. The main portion of the current 
flows to the road oontact through the thick wire coil from the first contact and 
the remainder flows through the second contact and the thin wire coil. The 
other contacts are connected respectively to the thin wire coils in the adjacent 
magnets so as to excite them when the circuit is completed by the shoes, but 
the connections to the rearward magnets may be omitted if the vehicle is only 
to run in one direction. A switch on the vehicle shunjg the current through a 
resistance when the motors are cut out to hold up the sWitches. 6 claims, 


20,498. “ provement in insulators fer raph wires and the like.” J. Ta 
aad W. Tayler. Dated September 28th, 1898. Insulators are provided with two 
transverse slots and a vertical connecting slot, in which the main conductor or 
short parallel portion and a binding wire lie. The insulator is cut away with 
dovetailed grooves to allow of the insertion and removal of a locking slide. One 
or more such securing arrangements may be applied on one insulator, and 
various insulators and slides may be suitably coloured for distinction. The 
lower part of the insulator may be of ordinary shape, and has a rubber sleeve in- 
ri the inner shed. A loose metallic sleeve acts as a protector from breakage. 
4 claims. 


20,826. hnprevements in standard celle for small electric currents.” Siemens 
Bree. & Co., Ltd., and E. F. A. Obach. Dated September th, 1898. Relates to 
standard cells for small electric currents, and consists in the use in the com- 
bination with the positive electrode of a layer of a depolarising-compound con- 
sisting of a mixture of a depolarising salt with carbon and with a percentage 
of the metal forming the electro-positive compound of the depolarising salt in a 
finely divided state. In a Clark's cell the compound would consist of a mixture 
of equal parts by weight of neutral mercurous sulphate (free from mercuric salt) 
and purified plumbago with a small quantity of powder gun tragacanth. This is 
made into a stiff past with asaturated solution of zinc sulphate, and then pure 
mercury in a tine state of division is uniformly distributed throughout the mass. 
The compound is packed into holes in the carbon electrode, and the latter is then 
surrounded with a layer of it which is held in place hy calico or the like. The 
invention may be similarly applied to the Watson cell or to that forin of De La 
Rue's cell in which zinc, potassium chloride, silver chloride, and silver are 
employed. 1 claim. 


26,631. ‘‘Eleotre-magnetio W”, Ane for actuating Wwe valves.” J. 
MoLaren and N. MoLaren. (E. W. Naylor.) Dated September 2th, 1808. Relates 
to electro-magnetic mechanism for actuating engine valves. A disc is prefer- 
ably secured to the main shaft. Admission valves open outwardly under the 
action of the electro-magnets, and are provided with internal projections 


against which the piston may knock in case of accident. The exhaust valves 
open inwardly, and are worked by the electro-magnets. A portion of the disc ts 
of insulating material, the peripheral plate and face plate being conducting. 
Under the control of the governor the movement of the bub effects a simulta- 
neous and equal movement of the rolls connected by circuit wires with the 
electro-magnets. The rolls are connected with the starting. The switches put 
the battery in circuit for working, and the hand switch is for starting. The 
switches are those for use when the engine and dynamo are running. 183 claims. 


26,532. “ ente in or te electrically propelled vebletes.” R. W, 
nh St Dated September Wb, 118. Relates to electrically propelled 
vehicles, and consists of an arrangement of sto batteries, resistances, 
motors, and a switch or controller for effecting pro ion at several different 
speeds, giving different degrees of brake force, and providing for backing the 
vehicle. The controller or switch consists of a non-conducting cylinder carrying 
contacts. 3 claims. 


20,661. “improvements in and connected with Dee, of 
terminal boarde fer systeme.” M. Byag and F. è. Bell. Dated 
September 0th, 1299. Relates toa multiple coupling board in which the con- 


Guctors of multiple cables are connected N of screws passing through 
insulating bars to metallic cross bars. 1 claim. 


20,977. “ Apparatus fer olestrie meters.” G. bes. Dated Septem- 
ber 90th, 1808. Relates to switching apparatus for starting motors, the main 
line current being supplemented or sabstituted by a transformed down carrent, 
resistances being so arranged in the switch that when an electro-magnet 
becomes inefficient, the transformer is cut out of circuit and the motor is con- 
nected to the supply leads. 18 claims. 


20,686. “An improved coupling fer clectrieal communication betwesa 
of raltway traine.” R.R. and J. C. Garnham., Dated September 30th, 

898. Relates to an electric coupling for railway carriages for connecting op the 
passengers’ communication or electric lighting circuits. Each member the 
coupling consists of a spring bow provided with undulating or serrated prongs, 
and is suspended by the short cable from the line wire terminal at the end of 
the carriage. To connect the coupling the prongs are slid together, the andula- 
tions interlocking with each other. One member of the coapling may have 
three prongs, and the other only one, the latter member being inserted between 


the prongs of the former, 3 claims. 


17,921. “ for the Hike 
r 


fer or by é or other 
Rape J. . Dated August 19th, 1898. A design is indented 
on a thin sheet of copper, brass, or other ductile metal with a stylus, and is 
tilled up by the use of the stylus or by rubbing either surface of the sheet. A 
wax or other cast may then be made from the sheet, and improved with a graver 
or otherwise, after which an electrotype or cast in fusible metal is made from 
it. The electrotype or cast, or the original sheet, may be backed by electro- 
lytically deposited metal, or fusible metal, or cement, and used as a die or 
stamp for printing, embossing, or moulding paper or plastic or other i 
Or castings may be made from both surfaces of the original sheet, and used as 
dies for embossing metal, book covers, cardboard or like boxes, or paper, or 
impressing rubber, wood pulp, or mastic. White plaster casts from the plates 
may be photographed for the production of printing blocks. 2 claims. 


17,974. Ff Ser Coes ee Stemens Bree. & es., 
Lintted. (Siemens & Mate Aktion ) Dated August 290th, 1808. 
Relates to dynamo-electric machines. Air is caused to pass in thin layers at 
high speed and with eddying motion in contact with the largest possible surface 
of the field magnets and armature. In one arrangement, the air is drawn 
through the machine by means of a fan contained in a casing formed by plates, 
and takes three courses—-(1) between the magnets; () around the armature ; 
and (3) through the armature. The spaces between the magnets are nearly 
filled by prismatic bodies so as to form narrow channels in which are disposed 


‘corrugated metal sheets. In the longitudinal passages through the armature, 


helically-twisted metal strips are inserted to give the air an eddying motion. A 
chamber may be formed at the end opposite to the fan, into which cool air may 
be conducted by means of pipes from the outside of the building or from an 
artificial cooler. In a similar manner, the air leaving the machine may be con- 
ducted to the outside of the building. 5 claims. 


18,024. “i in or relating to clectrio time alarme or call boarde 
and ”» A. I. Brew. Dated August 22nd, 1898. Relates to apparatus of 
the type described in Specification No. 2,581, A. D. 1997, for sounding alarms in 
different roouis at specified times. The hour hand of a clock completes circuit 
when not broken elsewhere for a battery every quarter of an hour, the contacts 
round the clock dial being connected by wires to separate contacts on a switch- 
board. The contacts are sufficient to provide for the times, say, from 6 to 9 
o'clock, and are connected directly to the clock contacts. A return wire leads 
back, through an electric bell in the room, to the battery. The time at which 
the bell rings is determined by adjustment of the arm to the required contact. 
For times between 9.15 and 5.45, separate rows of socket contacts are provided, 
connected with the clock contacts, into which plug switches may be inserted. 
The plugs are connected by wires with the contacts, to one of which the arm 
should be turned. All the corresponding contacts of each room are in electrical 
connection, so that the alarms may all be sounded at the same time if desired. 
l claim. 


18,087. “Am apparatus fer automatically ‘starting and stepping olectrometers, 
water inte tanks witheut any personai attendasee whatever. 

J. and J. W. Miliner. Dated August Ard, 1898, Relates to an apparatus 
for automatically starting and stopping electric motors used for pumping water 
into storage tanks. In the storage tank are arranged three small tanks 1, 2 and 
8, fitted with floats carrying rods which, by means of adjustable tappete, 
actuate the resistance switch and the switch for making and breaking the 
motor circuit. The tanks 1 and 8 communicate freely with the storage tank, 


while 2 communicates therewith by a small opening. When the storage tank 


is empty, the float in tank 1 brings the lever of the resistance switch into 
the starting position, and water is pumped into the tank 2 through the pipe. 
As the float rises, the switch is turned full on. When 2 is full it overflows into 
the storage tank, and the float now rises until when the tank is full it breaks 
the motor circuit. As the water level falls, the resistance switch is moved to 
the off position by the float, and the make-and-break switch is closed by the 
third float. The float then again moves the resistance switch into the 
position, and the cycle of operations is complete. 1 claim. 


16,137. in contact apparatus fer electric raltwaye with under. 

current and conductors.” C.F. P. Standebach. ted August 
23rd, 1898. Relates to electric railways and tramways on a sectional conductor 
system with mechanically-operated switches. Blocks are connected to the 
sectional conductor and main, are bridged by contacts which are mounted on a 
revolving plate of insulating material, and are connected by a lead wire. 
This plate is turned by a pinion on its spindle engaging a rack which extends 
into the conduit and is there acted upon by an arm carried by the vehicle. 
Springs return the parts. The appliance is enclosed in a casing with a cover. 
A partition made tight at its upper edge by a washer, dips into a mercury seal 
carried by the spindle so as to keep moisture from the upper part containing 
the contacts. 3 claims. 

relating 


18,165. ‘“‘imprevements in or te electric siguaiiiag or 
apparatus.” A. J. Dent. (V. J. Busson and L. F. Bussen.) Dated August 23rd, 1 
Relates to time alarm signalling apparatus for use in hotels, workshops, schools, 
barracks, hospitals, &, and is also applicable for use in laboratories, or in 
burning ceramic ware, &c. The minute hand of the clock carries a cam, which 
completes, between the lever and a contact the circuit of an electro-magnet 
every quarter of an hour, &c. This magnet, when energised, acts through the 
armature and pawl to rotate an arm from one contact to the next of the 48 
contacts on the switch. The contacts are connected to hooks, above each of 
which is a time mark corresponding to the particular contact, The hooks are 
adapted to receive numbered contact pieces, which are connected to the wires 
from the bells in the rooms of which the numbers correspond to those on the 
contact pieces. The aperture in each piece is made tapered, to ensure a better 
contact with the hooks. In use, the piece corresponding to the room in which 
the person is to be called, &c., is hung on the hook corresponding to the time at 
which he is to be called. At the desired time the arm touches the proper contact 
and so completes the circuit of the corresponding bell. 7 claims. 
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CONSUMER AND HIGH 
VOLTAGE ” SUPPLY. 


THE 


Ir is generally acknowledged that the law, as framed by the 
draughtsmen of Bills and departmental Regulations, and 
afterwards confirmed, is liable to modification for the good 
of the community when experience shows that there are 
points overlooked and questions ignored which materially 
affect the issue, and that such alterations are necessary to 
progress. A Bill may be allowed to pass into an Act 
without much modification, and yet prove quite unworkable 
when it comes to administration. The law of the land is 
constantly changing, and it is well it should be so, for the 
end of one decade is the starting point of the new, and true 
progress requires an elastic yet well-considered basis upon 
which improvements may be grafted, and in which 
alterations may be made from time to time, as evidence 
accumulates that such are for the. well-being of the public. 
The Electric Lighting Act of 1882 contained a very 
necessary provision in Section 6, whereby the Board of Trade 
are authorised to make such regulations as they may think 
expedient for securing the safety of the public, and instead 
of inserting regulations for securing a regular and efficient 
supply of electricity in each order (as seems to have been 
contemplated by the draughtsmen of the Act), such latter 
regulations now form part of the Board of Trade’s general 


regulations for safety and for supply. We suppose the Board 


of Trade could have refused to listen to outside representa- 


tions as to the form of such regulations, but, fortunately, 


the Board thought it courteous and convenient in 
1895, when it was found necessary to revise the regulations, 
to give to all those interested in the regulations, and who 
had raised objections thereto, an opportunity of stating what 
those objections were, and of supporting their objections by 
verbal arguments, so as to engure that the Board’s decision 
might be come to after hearing all that could be said upon 
the various subjects dealt with in the regulations. This 
very fair suggestion led to the well-known conference of 
November, 1895. Shortly afterwards the regulations were 
issued, and amongst them appeared the following in the form 
adopted for, the metropolis [B (5) ]:—“ The standard pres- 
sure shall be fixed by the undertakers, and public notice of 
the amount of such standard pressure shall be given before 
the undertakers commence to supply energy to consumers, 
and such standard pressure shall not be altered except with 
the approval of the County Council, and upon such terms 
and conditions as the County Council may impose, and after 
public notice has been given, during a period of one month, 
of the intention of the undertakers to apply for such approval. 
If the County Council refuse to approve such alterations or 
impose any terms or conditions with which the undertakers 
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are dissatisfied, the undertakers may appeal to the Board of 
Trade, whose decision shall be final.“ [B (6)] “ Before 
commencing to give a supply of energy to any consumer the 
undertakers shall declare to such consumer the constant pres- 
sure at which they propose to supply energy at his terminals. 
The pressure so declared at any pair of a consumers termi- 
nals shall not at any time be altered or departed from, 
except in consequence of any authorised alteration of the 
corresponding standard pressure. In the case of a trans- 
formation of energy on the consumer’s premises, the under- 
takers shall give the consumer the choice of a supply at 
either of two different pressures, one of which shall be 
approximately half the other, and ir such case the pressure 
so chosen by the consumer shall be declared constant pres- 
sure. Provided that no change shall be made in the pressure 
of the supply’to any premises which, at the date of these 
regulations, are supplied with energy by the undertakers, 
except with the consent of the consumer.” 

The sting of the latter regulation lies in its tail. No 
appeal is given from the decision of the consumer, who, for 
good reasons, bad reasons, or no reasons at all, may with- 
hold his consent, and inflict—not upon himself, that would 
matter little, but—upon all consumers supplied by a given 
company or in a given district, the hardship of being sub- 
jected to fluctuations of pressure which would have to be 
put up with so long as the 4 per cent. limit of variation 
fixed by the regulations (B. 7) was not exceeded. We have 
spared space for a little bit of ancient history, so that those 
who are not as well posted in the law and legislative side of 
the business as they are in the technical, may grasp the 
points involved. These may be considered under the two 
heads of precedent and advantage. But before coming to 
them, there is another bit of less ancient history to bechronicled. 
Last week we recorded (p. 139) that eight London electric 
supply companies appeared by deputation before the Board 
of Trade to urge an amendment of the regulation given 
above, whereby the alteration of pressure was made subject 
fo the consent of each consumer, and proposed that the 
change should be permitted on such terms and conditions as 
may be agreed upon between the undertakers and the con- 
sumer, or failing agreement, as may be settled by an arbi- 
trator appointed by the Board of Trade. 

We may now see what precedent there is for such a pro- 
posal. It is quite a common thing for consent to be dis- 
pensed with. The most important case is that of an appli- 
cation for a provisional order, to which the consent of the 
local authority is required unless the applicants request the 
Board of Trade to dispense with such consent, giving the 
reasons for such request. By Section 1 of the Act of 1888, 
the Boad of Trade may dispense with such consent if it is of 
opinion that having regard to all the circumstances of the 
case, such consent ought to be dispensed with. Since 1889 
some 14 such cases have been dealt with under the powers 
given tothe Board: the last and most important being the 
Charing Cross and Strand Corporation’s City of London 
Order. Again, arbitration is a well-established principle in 
the settlement of differences on points arising under electric 
lighting powers. Disputes as to altering the position of 
pipes; obstructing the use of canals or docks ; the amount 
of compensation for damage done; the interference with 
supply to other consumers by any consumer; questions 
between the undertakers and the Postmaster-General, owners 


of private streets, of sewers, or of gas or water pipes, or of 


electricity mains, or of subways ; and many other matters, 
such as price of supply to public lamps, maximum power- of 
a consumer, establishment of testing stations, are left to be 
settled by arbitration. The proposals, therefore, of the London 
companies are eminently reasonable, and are capable of being 
fully supported by precedent, for if so many other, and some 
of them much more important, questions may be left to this 
essentially legal and well-understood way of getting rid of 
difficulties, surely a consumer, who loves the old-fashioned 
100 volts so well that he does not want to have it altered, is 
fully protected by such a modification as thut suggested. It 
is certainly fairer to the undertakers who are tied down in 
every conceivable way, and yet have to give, and continue to 
give, a satisfactory and reliable supply of energy to all and 
sundry who may call for it. 

This at once raises the technical question. The advantage 
is so great that it is almost obvious that within a year or 


two the higher pressure must be adopted by all undertakers, ` 


The consumer would gain by imbibing some of the argu- 
ments used so long ago as 1896 by Mr. Barnard and by Mr. 
Couzens in their Municipal Electrical Convention papers. 
The former expressed the belief that the 220-volt lamp 
would soon be recognised as the most useful advance that 
had been made in electric lighting for the previous year or 
two. Four years’ experience has been found to fully sustain 
this opinion, and whatever reasons may have existed in 1895 
for retaining the veto of the consumer, it cannot be safely 
held that there is now good excuse for leaving it in the 
power of individuals to inconvenience the general supply to 
a district. We are well aware that one or two speakers at 
the Institution meetings make it their business to condemn 
the use of 200—250 volts on every possible pretext, but 
they are voices in the wilderness, and on the other side we 
have men of the experience of Mr. Chamen, Mr. Baynes, 
Mr. Gibbings, and Mr. Addenbrooke—to mention but a few 
—who cordially endorse the higher pressure. Dr. A. B. W. 
Kennedy, in addressing the President of the Board of Trade, 
emphasised what is so often found, that the proviso in prac- 
tice gave the right to any casual consumer to object. 
There are those who, as he said, wish to be paid whatever 
they choose to demand. These are they who nullify the 
concession granted by the Board of Trade when the limit of 
low pressure was raised. In the Westminster Company’s 
district only 10 consumers absolutely refuse to change out of 
a total of 5,300. As the London County Council conditions 
of consent are onerous, and the undertakers have to bear the 
cost, there is every reason why a very infinitesimal number 
of consumers should not be allowed to prevent the change to 
a higher pressure being carried out. The President of the 
Board of Trade seemed to think that companies should 
propitiate people, and apparently attached great importance 
to the wording of notices to consumers, while he talked about 
the “rights of consumers.” As these “rights” have been 
practically created by the Board of Trade, and their abroga- 
tion can be shown on solid technical grounds to be hardly 
hurtful at all to those who claim them, while they stand 
at present as an obstacle in the way of a much-needed im- 
provement, we can only hope that the Board of Trade will 
seriously consider whether in the public interest it 1s not now 
time for a quinquennial revision of the regulations; at least, 
so far as B No, 6 is concerned. 
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ELECTRIC CRANES. 


(Continued from Vol. 46, page 428.) 


Our series of articles on this subject will be concluded with 
some remarks under the following headings :— 

One-Motor versus Three-Motor Cranes. 

Electrical Switch Gear. 

Brakes. 

Working of the Crane. l 

Usual Crane Speeds — Sizes of Motor Suitable for 
Different Loads—Specification of Motor Suitable for Crane 
Working. 


ONE-MOTOR versus THRERE- MOoroR CRANES. 


In converting existing rope or shaft-driven cranes to 
electrical driving, a single motor is almost always used, for it 
can be easily fitted with very little change to the existing 

ring. | 
When it comes, however, to buying a new crane, it is 
often an open question whether to adopt the single or the 
three-motor type. | s$ 

The single-motor crane is extremely simple so far as the 
electrical equipment is concerned. The motor starts up on 
a light load, runs | | 
only in one direc- 
tion, and is con- 
trolled by a switch 
simple in design 
and not likely to 
give trouble in use 
from sparking or 
other causes. 

The gearing and 
other mechanical 
devices are, how- 
ever, somewhat 
complicated, which 
is rendered neces- 
sary by the three 
motions having to 
be each reversible 
and independently 
controlled, and 
being worked from 
a single pulley, 
which is driven by 
the motor, and 
which runs at a 
constant speed and 
in one direction 
only. 

The three-motor crane is simpler so far as the gearing is 
concerned, but more complicated as regards the electrical 
equipment; not only does it involve three motors in place of 


r 


' 
ai 
1 
i tj 
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one motor, but these three motors have to be reversible, and 


this introduces difficulties which are not so easily surmounted 
in the switches as they are in the motors. 

The difficulties met with, as explained later on, have been 
more or less overcome, yet reversible switches will always be 
more liable to give trouble, and will want more attention 
during working, than the simple switch for controlling the 
single motor. i | 

The question of first cost of the complete electrical cranes, 
as seen from the following figures, points in favour of the 
one- motor crane, as being about 33 per cent. cheaper for the 
smaller sizes—say, up to 10 tons—and about 20 per cent. 
cheaper for larger sizes—say, up to 30 tons. 

On coming, however, to still larger sizes, 50 tons and 
upwards, there is little to choose in price between the one 
and three-motor cranes. The additional cost of electrical 
equipment in the three-motor type is counter-balanced by 
the saving in the gearing. 

Comparison between prices of one and three-motor Cranes. 
—Cranes built by Broadbent & Sons, of Huddersfield ; 
electrical equipment by Crompton & Co., of Chelmsford. 


One- motor Three-motor 


l type. type. 
5-ton overhead traveller, 30 feet span, com- 
plete with 5 electrical equipment 4375 E500 
15-ton overhead traveller, 50 feet span, com- : 
plete with necessary electrical equipment £760 £920 


Fie. 27 


* 


So far as convenience and control in working are con- 
cerned, certain advantages come out in favour of the three- 
motor type. 

A crane in hoisting or traversing its load should start into 
motion slowly, should accelerate rapidly, and should deal 
with the greater portion of the hoisting or traversing at full 
speed, It should then slow quickly and stop. A good 
regulation is also required over the speed of each motion. 

All this is more easily attained with a motor to each 
motion, and the series wound motor, whose speed varies in 
proportion to the load, lends itself very aptly to this class of 
work, and is almost universally used. 

Any further speed regulation. required, beyond that given 
naturally by the motor, is easily attained by means of the 
starting resistance in series with the motor. 

In the case of the one-motor crane, the speed of the motor 
is kept constant, as it is not convenient to provide for sufficient 
variation in the working speed to be of any material use. 

The gearing being arranged for a safe working speed with 


kull load, the light load is often worked at the same speed as 


the heavy load. In small cranes up to 5 tons this is no 

serious disadvantage, but when both light and heavy loads are 

dealt with, it is desirable to work the light loads at a quicker 
. 8 speed than the heavy 
ones. , 

This is got over 
to a certain extent 
by having a quick 
and a slow speed 
gear, but even this 
only gives as many 
speeds as there are 
gears provided, in- 
stead of inter- 

-mediate speeds 
between the maxi- 
mum and the mini- 
mum, as is the case 

with the three- 
motor crane. 

In shops of short 
length there is little 
advantage in being 
able to travel the 
empty crane or the 

~ light loads at a 
uicker speed than 
the full load, and 
consequently the 
three- motor crane 
has no great ad- 
vantage over the one-motor crane, so far as speed of travel- 
ling is concerned. | 
Again, for short spans, say, 40 feet and under, the 
tumbler bearings and cross shafts, rendered necessary in one- 
motor cranes, are not so serious a disadvantage as is the case 
in spans of greater width—and consequently here again the 
three-motor crane has not much of a pull over the one-motor 


crane, 


Fig. 27 shows a 15-ton overhead traveller, made by 
Broadbent & Sons, of Huddersfield, and driven by a single 
Crompton compound motor. | 

The crane is designed for a span of 40 feet, and for a 
shop 150 feet in length, the hoist being 5 feet p.m., and 
travel 150 feet p.m. 

The working of this typeof crane has been so satisfactory, 
and the annual maintenance on it so small, that one 
cannot help thinking that three-motor cranes are often used, 
especially in small shops, where one-motor cranes would be 


‘quite as suitable, and cheaper in the first cost and main- 


tenance. 

The small amount of power wasted in the gearing after 
all does not represent a large item in the coal bill, provided 
the motor is switched off when out of use; as is usually the 
case, 

The tendency at the present time among both crane 
makers and engineers in general, is to prefer the three-motor 
to the single-motor crane. 

We are quite in agreement with this for heavy cranes or 
where the span is wide, and the shop a long one, 82y, span 

D 


168 3 THE ELECTRICAL REVIEW. 


[Vol. 47. No. 1,184, Avaust 3, 1900 


exceeding 40 feet, and length of shop 150 feet, and finally 
where the nature of the work requires a large variation in 
the working speed, but to use three-motors on a small crane, 
or even on larger cranes, in small shops, often seems quite 
unnecessary. 

In other words, it would not appear as if the slight addi- 
tional advantages gained by using three motors, under such 
conditions, would warrant the increased first cost and the 
additional maintenance cost of the electrical equipment. 

It might be mentioned in passing that a great many 
cranes are now being built for four motors in place of three, 
two separate winding drums being provided, the o', to deal 
with the heavy loads, the other with the lighter loads; 
although four motors are ‘fixed, only three controllers or 
switches are usually used, the two hoisting motors never 
being in use at the same time. 

The two winding drums enable the best speeds to be 
o tained for the light and heavy loads. 

In deciding w hether to adopt the three or the oue-motor 
crane, each case must be gone into on its own merits, the 
size of shop, nature of work to be handled, speed of working 
required, &c., all being taken into consideration, and in 
our opinion a great many cases will be found where the 
one-motor crane will meet all the requirements. 


ELECTRICAL Sw ITCH GEAR, 


The starting “switch for controlling a single. motor 
crane is extremely simple, and not likely to give any trouble 
in use. 

The one used on the crane shown in fig. 27 possesses the 
advantage that, being fitted with a spring flipper between 
every successive contact, no sparking can possibly take place 
on the contacta themselves, 

It is well known that, although the largest spark takes 
place on switching off from the last contact, an appreciable 
spark takes place in passing from one contact to another, 
which, in time, is sure to prevent the smooth working of the 
switch. 

This is obviated | in the switch referred to by transferring 
the sparks from the contacts to the “ flipper,” which can at 
any time be easily renewed. 

The switch can be fixed in any convenient position in the 
operator's cabin, or, if desired, can be fixed above, but 
worked from below, by means of a rope or chain passing 
round a suitable grooved pulley, fixed on the switch spindle. 

The switch is only used for starting and stopping the 
motor, and not for reversing, as the different motions are 
controlled by their separate levers, which actuate the different 
clutches or belts. 

Provided the switch, or chain operating the switch, is 
within easy reach of the operator, it is unnecessary to 
have an additional quick-break main switch, for, in case of 
emergency, this type of switch can be quickly taken off. 

The electrical equipment of the operator’s cabin, on 

a single-motor crane, may conveniently consist of the 
followin: — 

(a) One motor-starting switch. 

(b) Two single-pole fuses, 

(c) One ammeter. 

(%) One wall socket for inserting plug for portable hand 
lam 

fa. One rheostat for working in series with shunt of 
motor, if any speed regulation is deemed necessary. 

The switch gear for regulating three-motor cranes is not 
so simple. There is still a good deal of difference in opinion 
as to whether it is better to use the ordinary wire resist- 
auce with metal starting switch, or to use a switch of the 
liquid type. 

Whilst, on the one hand, the metal starting switch is 
cleaner, and does not require so much attention when in use, 
yet there is always a good deal of sparking going on, which 
gradually destroys the contacts, and consequently does not 
ensure a very long life to the switch. 

On the other hand, the liquid switch requires frequent 
attention in the way of refilling with liquid, as a good deal 
is lost by evaporation and by being jolted out of the tanks. 
It is also rather unpleasant for the operator through splashing, 
which is difficult to prevent if the crane is started or stopped 
with a jerk, as is usually the case. 


Finally, the liquid makes it more difficult to maintain the 
insulation of the cables, &c., entering the operator's cabin. 

There is, however, no sparking either on starting or on 
reversing the motor, and consequently little deterioration is 
gaing on, and the life of these switches may be looked upon 
as a long one. 

The attention required by the liquid switches is not a 
serious matter, as they are always within sight of the operator, 
and usually a man gives up the whole of his time to the 
crane, and consequently has plenty of leisure for keeping it up 
to the mark. 

On the whole, it is probable that the liquid type of 
switch is the right one for these reversing motors, and we 


know of excellent results which have been obtained with 


them. 

A separate switch is used for each motor, and it can be 
conveniently fixed on the floor of the operator’s cabin, in 
front of the seat, with the handle standing vertically upwards, 
inthe “ off ” position. 

By means of a commutator on the spindle of the switch, it 


can be arranged so that by moving the handle in one direction 


the motor goes in one direction, whilst by moving it in the 
opposite direction the motor is reversed, as in the example 
illustrated on p. 59 of our last volume. These resistances 
are used on cranes very largely for speed regulating purposes, 
and they will control the speed of the motor to a nicety. 

It is possible to have one large tank to take the place of 
the three smaller ones, but this is not desirable, as the splash- 
ing from the large tank isa good deal more serious and more 
difficult to prevent than the splashing from the smaller 
tanks. | 

(To be concluded.) 


NEW ELECTRIC TRAMWAY SCHEMES 
FOR LONDON. 


THe London County Council proposes to promote a Bill | 


in the next session of Parliament to authorise the construc- 
tion of 28] miles of new tramways in the metropolitan area, 
to be laid entirely with heavy rails, for the purpose of elec- 
tric traction. All the lines to be connected with the exist- 
ing County Council tramways will be electrically equipped, 
whilst those which will be joined to the system leased to the 
North Metropolitan Tramways Compauy are initially pro- 
posed as horse lines, unless their tramways have been 
converted from horse to electric traction in accordance with 
the provisions in the company’s lease. The tramway 
schemes have been reported upon at some length by the 
Highways Committee, and the necessary street widenings 
have been similarly dealt with in a report by the Improve- 
ments Committee. The following extracts from the report 
of the former may be of interest in relation to the proposed 
new tramways :— 


PROPOSED NEW TRAMWAYS—NORTH OF THE THAMES. 


1. Archway Tavern (existing lines) to the County Boundary; 


length, 3 furlongs. —This line would form the link between the 
Council’s (northern) tramways and the light railways beyond the 
county boundary, for the construction of which the Middlesex 
Council is seeking powers. The Middlesex Council proposes to use 
a system of electric traction on its light railways, and we think this 
line should be coustructed for a similar mode of traction. The cost 
of construction for electric traction is about £8,400; and current for 
working it could be obtained from the Vestry's electric light station 
or by arrangement with the Middlesex Council. 

2. Seven Sisters Road (existing lines), vid Amhurst Park to Upper 
Clapton Road (existing lines); length, 5 furlongs 1 chain.—This 
proposal was included in the Council’s Tramways Bill of this year, 
but was withdrawn owing to the refusal of the Vestry of Hackney 
to assent to the construction of the tramway. In the hope that the 
road authorities concerned may eventually consent to the construc- 
tion of the line, we have included the proposal amongst the others. 
No street widenings will be required; and the estimated cost of 
construction of the tramways, for horse traction, is £11,230. 

3. Mildmay Park (existing lines) Westwards to Balls Pond Road 
(existing lines; length, 2 chains.—This is a short junction line, 
suggested by the engineer as an alternative to a proposal of the 
Vestry of Islington for the construction of tramways, which would 
involve expensive street widenings along Newington Green Road. 

4. Harlesden (near the County Boundary), ria Scrubbs Lane, 
Wood Lane, Shepherd's Bush Road, Brook Green Road, and Fulham 
Palace Road to Putney Bridge: Length, 4 miles, 7 furlongs.—-This 
line would be very valuable from a traffic point of view, as providing 


— 
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much-needed means of transit. The construction of. a double line 
would necessitate certain street widenings, the estimated cost of 
which is £139,950. The Improvements Committee is prepared to 
recommend the Council to carry out these widenings, subject to 
one-third of the cost being borne by the Vestries of Fulham and 
Hammersmith, one-third beirg charged to the account of the 
improvement, and the remaining third to the tramways account ; 
and with this proposal we concur. The cost of construction for 
past traction is estimated at £146,250, and for horse traction at 

3,050. 

5. Uxbridge Road (near the railway station) via Richmond Road, 
Netherwood Road, and Westwick Gardens, to Shepherd’s Bush 
Road: Length, 3 furlongs.—This short piece of line would form a 
useful adjunct to the tramways (No. 4) at Shepherd's Bush Road, 
of which the line would, indeed, practically form part. Some 
small street widenings would have to be carried out, the estimated 
cost of which is £8,700. In this instance the whole cost will 
have to be borne by the tramways account, unless the Vestry of 
Hammersmith can be induced to make a contribution. The cost of 
the construction of the line for electric traction is estimated at 
£11,250, and for horse traction at £5,500. 

6. Brook Green Road, at its intersection with Hammersmith 
Broadway, via that thoroughfare to the London United Tramways 
at Glenthorne Road; length, 5 chains.—This was proposed by the 
engineer as aconnecting link between the proposed tramways (4) 
and the London United Tramways. We propose that this line 
Po constructed for elcctric traction, the estimated cost being 

2,000. i n 

7. Victoria Embankment (Blackfriars end}, via the Embankment, 
Victoria Street, Buckingham Palace Road, Commercial Road, Bridge 
Road, and the Chelsea Embaukment to near Battersea Bridge; 
length, 4 miles 3 furlongs.— It is suggested that this should be con- 


tinued along World's End Passage to and over Putney Bridge. The . 


road authorities whose consent would have to be obtained are the 
Vestries of St. Margaret and St. John, Westminster, St. George, 
Hanover Square, and Chelsea. The first- named Vestry is not hostile 
to the scheme, the Vestry of St. George has signified its approval, 
and no decision has yet been come to by the Vestry of Chelsea. No 
street widenings will be necessary in connection with this line, the 
estimated cost of the construction of which for electric traction is 
£132,000. 

8. Battersea Bridge, vin Chelsea Embankment, World's End 
Passage, King's Road, New King's Road, and Putney Bridge 
Approach, to and over Putney Bridge; length, 2 miles 1 furlong 
2 .chains.—This line, which is ia continuation of No. 7, would 
involve the widening of the whole length of World's End Passage, 


and also widenings in King's Road and New King's Road, the cost 


of which is estimated at £396,410. The authorities cancerned are 
the Vestries of Chelsea and Fulham. The Vestry of Chelsen has 
not yet decided whether it will contribute or not, but the Vestry of 
Fulbam states that it does not consider that the expenditure for 
widenings would be of benefit to the parish. The Improvements 


ommittee is prepared to recommend the Council to undertake the — 
t widenings, and to pay out of improvement funds one-third of 


the cost, provided that the two authorities concerned will, together, 
contribute another third, the remaining third being borne by the 
tramways account. The cost of construction for an electric system 
is £179,000. 

9. Ham Road (tramways terminus), across Euston Road, 
and slong Tottenham Court Road to Oxford Street; length, 5 fur- 
longs 4 chains.—The Vestry of St. Pancras and the St. Giles District 
Board have both refused their consent. The cost of construction 
for horse traction is cstimated at £10,200. : 

10. Theobald’s Road (tramways terminus), via Vernon Place, 
Bloomsbury Square, Hart Street, across Oxford Street and along 
Shaftesbury Avenue to Cambridge Circus; length, 4 furlougs 7 
chains.—The St. Giles District Board, through whose district parts 
of the tramways would be laid, has refused consent to any tramways 
being constructed, and the Holborn District Board has not expressed 
any opinion with regard to the proposal; but the line would be of 
such value to the public that we include it, in the hope that those 
bodies may be induced to assent to it. The estimate of the cost of 
construction for horse traction is £8,800. 

11. Farringdon Road (tramway terminus), along that road to the 
City boundary; length, 2 furlongs: 4 chains.—This was suggested 
by the engineer, but his proposal was that the line should extend to 
a point near Ludgate Circus. The City Corporation was not pre- 
pared to assent to the tramways being laid within the City area; 
and our proposal is therefore that the line shall stop short at the 

City boundary. The road is sufficiently wide for a double line of 
tramways, and the estimated cost of construction is £4,500. 

12. Victoria Embankment, via Westminster Bridge to the L.C.C. 
tramways terminus in Westminster Bridge Road; length 3 fur- 
longs.—The Vestry of Lambeth approves the proposal, and has 
expressed itself in favour of the extension of tramways over the 
bridges. The Council has on two or three occasions endeavoured, 
without success, to obtain powers to construct tramways over the 
bridge ; bat we think that a further endeavour should be made. The 
estimated cost of construction for electric traction is £11,250, and 
for borse traction £5,600. We submit in this case alternative esti- 
mates, as it is doubtful whether there is sufficient space under the 
carriageway of Westminster Bridge to permit of the laying of the 
conduit system. 

13. Chelsea Bridge (north end), vin Grosvenor Road, to a point 
near Lambeth Bridge; length 1 mile 4 furlongs 8 chains. This 
line would not, at first, be in connection with the L.C.C. tramways, 
although there is little doubt that it would eventually be so con- 
nected ; and we think that it should be constructed for electric 
traction. The estimated cost of construction for electric traction is 
£50,000, and no street-widenings would be necessary. 


0 * 


PROPOSRD NEW TRAMWAYS—SOUTH OF THE THAMES. 


14. York Road, Wandsworth (South London Company's lines), 
vid the new street, 50 feet wide, in course of formation between York 
Road and Red Lion Street, along Red Lion Street, across High 
Street, along South Street, Garratt Lane, and Defoe Road to High 
Street, Tooting (L.C.C. lines); length, 2 miles 7 furlongs 8 chains.— 
The Wandsworth District Board has urged that the widening of Red 
Lion Street should be included among those in connection with the 
tramway proposals, so that the new tramways may extend from York 
Road along the route indicated above. The Improvements Com- 
mittce has agreed to the extra width, and proposes to recommend 
to the Council that one-third of the cost of the street widenings 
shall be charged to the account of the improvements, one-third be 
contributed by the Wandsworth District Board, and the remaining 
third charged to the tramway account. The estimated cost of the 
construction of these tramways for electric traction is £90,000. 

15. St. John’s Hill, near Clapham Junction Station (South 
London Company's lines), vid Strath Terrace, Bolingbroke Grove 


aud Belle Vue Road to the Surrey Tavern, at the junction of that 


road and Trinity Road; length, 1 mile 3 furlongs 1 chain.—The 
consent of the Vestry of Battersea and of he Wandsworth District 
Board will be required to the tramways along portions of the route ; 
and the Improvements Committee is prepared to recommend that, 
subject to these consents being given, and to the Vestry of Battersea 
agreeing to pay one-fourth of the cost of the street widenings in the 
parish, the Council shall undertake the street widenings, one-fourth 


of the cost being charged to the account of the improvements and 
the remaining half to the tramways account. 


The cost of construc- 
tion for electric traction is estimated at £47,500. 

16. Battersea Park Road (South London Company's lines), via 
Albert Road, to the foot of Albert Bridge; length, 4 furlongs 8'8 
chains.—The tramways manager is of opinion that.it would be of 
advantage to the council to have powers to make the extension to 
Albert Bridge when it shall have acquired the company’s lines, for 
the purchase of which the council has decided to serve notice. The 
estimated cost of construction for electric traction is £18,500. 

17. Camberwell Green (L.C.C. lines), via Denmark Hill, Champion - 
Park, Grove Vale, Lordship Lane, and London Road to Devonshire 
Road near Forest Hill railway station; length, 3 miles 4 furlongs 
6 chains. This was suggested by the Vestry of Camberwell, one of the 
road authorities concerned ; the others being the Vestry of Lambeth, 
which approved the proposal, and the Lewisham District Board, 
which has refused its consent. Some extensive street-widenings 
would have to be 2ffected before the tramways could be laid, and 
the cost of these is estimated at £155,450. Of this amount the 
Improvements Committee proposes that the road authorities con- 
cerned should contribute one-third, that one-third should be paid 
out of the funds ay rare to the improvement, and that the 
remaining third should be charged to the tramways account. The 
committee is prepared to recommend the Council to carry out the 
street-widenings on this basis. The estimated cost of construction 
for electric traction is £107,000. 

18. Goose Green, via East Dulwich Road and Peckham Rye, to 
the junction of Hall Road and Stuart Road, Peckham ; length, 
1 mile 4 chains.—The Vestry of Camberwell submitted a suggestion 


for the construction of tramways from Goose Green, to Inverton 


Road, Honor Oak, and the manager approved of this. We found, 
however, that the construction of a double line beyond Stuart Road 
would involve a considerable outlay for street-widenings ; and have 
decided to recommend that the line shall go only as far as Stuart 
Road, up to which point no widening would be necessary. The 
estimated cost of construction for electric traction is about £31,500, 

19. Southwark Street, at Hop Exchange Corner (South London 
Company’s lines), via Southwark Street, Stamford Street and York 
Road, and across Westminster Bridge Road, thence (single line) to 
Lambeth Palace Road (same company’s lines), and returniug via 
Stangate over a proposed connection between the L.C.C. lines and 
the compauy’s lines near Westminster Bridge; length, 1 mile 2 fur- 
longs 7:7 chains. This was proposed by the St. Saviour's District 
Board, and is approved by the Vestry of Lambeth. The estimated 
cost of construction of the line for electric traction is £45,000. 

20. Waterloo Road (L.C.C. Tramways terminus), along that road 
to a point opposite the York Hotel; length, 1 furlong 7:1 chains.— 
There is little doubt that the removal of the tramways terminus to 
a poiut nearer to Waterloo Bridge will be a decided advantage to 
the traffic, aud will probably cause an increase in the number of 
passengers using the lines. The Vestry òf Lambeth approves of 
this extension. The cost of construction for electric traction is 
estimated at £6,500. 


LEGAL. 


BROCKIE-PELL ABC Lamp Company v. JOHNSON & PHILLIPS. 


This case came before Mr. Justice Kekewich in the Chancery 
Division on Thursday on a motion to commit the defendants for the 
alleged breach of part of an order made by his Lordship on April 
22nd, 1899. Mr. Warrington, Q.C., and Mr. J. C. Graham appeared 
for the plaintiffs in support of the motion, and Mr. Fletcher 
Moulton, Q.C., and Mr. A. J. Walter for the defendants. 

Mr. WARRINGTON, in opening the case for the plaintiffs, said that 
the notice of motion asked that the Court be moved to commit the 
defendants for breach of that order by selling certain lamps known 
by the name of Victoria lamps. The action in which the order in 
question was made was an action for infringement of certain patents. 
The order in question restrained the defendants during the con- 
tinuance of the plaintiffs’ letters patent from-manufacturing, selling, 
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or exposing for sale Victoria lamps, and that the defendants were 
not in any other manner to infringe the said letters patent. But 
the order was not to apply to any Victoria lamps manufactured or 
sold by the defendants which bore the serial numbers mentioned in 
the order. The order then went on to state that all further pro” 
ceedings be stayed except for carrying the order into effect. e 
learned counsel stated that his Lordship would see that the order 
was in two parts. It first restrained the defendants from 
manufacturing or selling, or exposing for sale, Victoria 
lamps, and secondly, it restrained the defendants from 
infringing the plaintiffs’ letters patent. The present motion 
was not founded upon the second branch of that order. It was 
founded simply on the first branch, and if he (counsel) failed to 
satisfy his Lordship that the lamps the defendants had been selling 
were within the true meaning of the order Victoria lamps, then 
except to two of the lamps, which were admittedly Victoria 
lamps, the motion would fail. On the present notice of 
motion, he asked his Lordship for relief, and to say that 
certain lamps which it was admitted had been sold by the 
defendants were Victoria lamps. 
the notice of motion referred to lamps of certain numbers. The 
first two of those lamps mentioned in the notice were admittedly 
Victoria Jamps, and they were not included amongst the serial 
numbers mentioned in the order, and excepted in the injunction. 
The consequence was that on those two lamps the plaintiffs were 
clearly entitled to have an order to commit the defendants who had 
committed a breach of that order which restrained them from 


selling Victoria lamps with the exception of those with serial 


numbers mentioned in the order. The only answer on that part of 
the case was that the defendants had sold those two particular 
lamps to certain third parties before the date of the order, and had 


repurchased them, and sold them again. He (counsel) submitted 


that that was no answer, as the defendants were restrained 
from selling any Victoria lamps except those mentioned 
in the order—the exception being those with serial numbers. 
It was no answer for the defendants to say “we bought 
those two lamps in the market and sold them again.” The defen- 
dants had no right to sell them again. The plaintiffs could not 
prevent third parties from selling the lamps, but they could prevent 
the defendants from selling them. The order was absolute that the 
defendants should not sell any Victoria lamps except those specified 
in the order. His Lordship would notice Nos. 16,387, 16,354 and 
16,338 amongst the numbers mentioned in the notice of motion. 


That referred to lamps to which the defendants had applied the 


same serial numbers that were mentioned in the order and sold. 
The plaintiffs’ case was that the defendants had made certain 
slight and immaterial changes in those lamps for the purpose of 
being in a position to say they were not Victoria lamps. He (Mr. 


Warrington) should point out to his Lordship that the changes 


which had been made were immaterial and trifling changes, which 
left the lamps substantially what they were before. The only 
lamp which his Lordship would be troubled with was that numbered. 
16,338 which hung on a frame in the Court, and it had been agreed 
between 0 that all the other lamps except the first two 
were identical with the lamp No. 16,338. No. 16, 371 also bore one 
of the serial numbers mentioned in the order, but those were in the 
same position as those he had mentioned, and were sold after the 
200 lamps mentioned in the order had been sold. With regard to 
the others, Nos. 16,839 and 16,863, were sold toa Mr. Hawkins. 

Mr. Mouton: We admit the sale of all those. 

Mr. Wagrineton: Well, all your Lordship will be troubled 
with is to say whether No. 16,338 was a Victoria lamp or not. 
Continuing, the learned CounsEt said he would just point out to 
his Lordship in what way 16,338 was said to differ from the Victoria 
lamp. The learned counsel proceeded to read affidavits in support 
of his case. 

Mr. Duaaup CLERK in his affidavit stated that he had carefully 
examined and compared the electric arc lamp, No. 16,338, which 
was typical of all the defendants’ lamps, with the Victoria arc lamp. 
In his opinion the lamps were substantially the same. There were 
some trifling differences in the structure of the two lamps, but they 
were so trifling that they could not be said to make No. 16,338 a 
different lamp from the Victoria lamp. 

In an affidavit of Mr. BROcRIE, he stated that in his opinion the 
lamps were in all respects substantially identical. 

Mr. WALTER then read the defendants’ affidavits. 

The defendant, Mr. JoHNson, said he was in a large way of busi- 
ness in the manufacture of electric arc lamps and other electrical 
appliances. For several ycars past he had employed a competent 
manager in his arc lamp department. He was an engineer of great 
experience. Upon the order of April, 1899, being madé, he gave 
this gentleman instructions to carry out this order. Personally he 
had never designed, made, or sold any lamps in breach of that 
order. To his knowledge there had been no evasion of the order of 
the Court. 

Mr. Esson, the defendant’s engineer, deposed that the order of 
April, 1899, had been carried out. Two hundred lamps had since 
been sold, but none of them were Victoria lamps or infringed the 
plaintiffs’ patent, and they were not constructed in breach of the in- 
junction. When the order was made he at once made it his business 
to reconstruct the arc lamps of the defendant, so as not to include the 
structural features alleged by the plaintiffs to comprise his claim, 
and not to infringe plaintiffs’ patent. None of the features 
described and specifically claimed by the plaintiffs were included 
in these lamps. The points of difference were such as to place the 
lamps wholly outside the scope of the plaintiffs’ specification. The 
mere repetition of certain of the numbers mentioned in the order 
could not injuriously affect the plaintiffs. The Victoria lamps 
referred to were originally sold by the defendants in September, 
1897 and 1898. In respect of these lamps royalty had been paid to 


His Lordship would observe that 


the plaintiffs under the agreement of 1899. The said lamps had 
been returned to the defendants and re-issued in the ordinary course 
of business. š ; 

Prof, Si.vanus THOMPSON, in his affidavit, said that he had been 
familiar for some time with the lamps manufactured by the plaintiff 
company and by the defendants. He had examined the Victoria 
lamp, and the No. 16,338, and found two substantial and complete 
differences between them. In respect of the features which the lamps 
had in common, the defendants were using nothing that was not 
common to all the world, and well known prior to 1892. ` 

Evidence was then called. 

Mr. Brocxir, the plaintiff, cross-examined by Mr. FLETCHER 
Movtron, said that his affidavit of February, 1898, was in an action 
for infringement of letters patent. He had applied for an interim 
injunction. In paragraph 4 the invention claimed the combination 
of a spring brake supplementing the main brake on the regulating 
wheel. That was one of the points in which he alleged that the 
Victoria lamp made by the defendants infringed his patent rights. 
As a matter of fact, the lamp he complained of has no spring brake 
supplementing the main e. The letters patent 12,982, of 1894, 
were granted in respect of an invention of an arc lamp in which the 
crown plate was fixed to the top U-shaped piece within which the 
brake and focussing wheels were placed. In that patent for the first 
time he showed this U-shaped piece attached to the top piece and 
holding the wheels. That he considered novel at the time. The 
globe gear was supported by a single tube attached at its upper end 
to the base plate. It also acted as a guide to the carbon rods. 
This last was not to be found in the lamp complained of. The 
U-shaped frame was practically the same in both lamps. 
The, whole of the lamp was quite free to the public 
except the point he had mentioned. In the letters patent 
23,825 of 1894 the claim was for controlling the great wheel or 
wheels by means of a loaded band in combination with levers. In 
the lamp he complained of the hand was loaded by means of a 
heavy weight attached to it. Band brakeg were common for years. 
The releasing of the brake was the main thing in the patent. 

Mr. SHRIMPTON said he had negotiated the settlement of this 
action. In making the settlement he intended to clear up all the 
past disputes. The payment of £1,675 was in respect of the lamps 
previously made by the defendants. He had never made any 
attempt to interfere with the user by the public of lamps included 
in the settlement. 

Mr. DuGaLD CLERK was called, and gave evidence as to the 
details in which the two lamps differed. 

Mr. Movcxton, on behalf of the defendant, said that his learned 
friend said that the defendants’ lamps did not differ from the 
plaintiffs’, or if they did it was in matters perfectly immaterial. He 
admitted that if the defendant was repeating that which had been 
complained of, he could not go back on the question of whether 
it was an infringement of the Victoria lamp. If his friend could 
say the defendants’ lamp was identical with the plaintiffs’ he would 
support his case. But the moment he left identity his case dis- 
appeared. There was no such thing as substantial identity in the 
abstract. You had to consider what were the material points by 
which you were to judge or not judge of the identity. For instance, 
it might be said that the defendant was not to sell lamps of a 


particular size or strength. Then, if you could show that he was 


selling lamps of that size or strength, the case would be proved. 
But here the action was for infringement. Under the circumstances 
identity was destroyed, if once you showed that any points which 
were taken as material were points in which the lamps differed. 
There were these differences between the two lamps, and he sub- 
mitted that the plaintiff had not made out a case to justify the 
granting of a committal order. 

His LoRDSHI FH said that, in his opinion, there was substantial 
identity between the two lamps, the Victoria lamp and the lamp 
No. 16,338. The endeavour to distinguish them had been slight. 
Certain differences had been pointed out, but it was clear that these 
differences were mere differences in detail which did not interfere 
with the real identity of the lamps. He had no doubt that they 
were adopted in order to enable the defendant to put on the market 
Victoria lamps substantially like those mentioned in the order. It 
seemed to him that the plaintiff had proved his case. It was 
useless to go through the differences in detail, because to his mind 
the evidence was overwhelming that the differences were only 
differences in detail. What he had before him in No. 16,338 was 
substantially the Victoria lamp. He had no doubt that the 
defendant had been attempting to evade the order of the Court if 
possible. He had not succeeded. There would be an order for 
committal, and the defendant must pay the costs. 

Mr. Mouton asked for a stay of the order, pending an appeal. 

His LorpDsHIP said the order must be drawn up, but a stay 
would be granted if an immediate application were made to 
the Court of Appeal. 

Mr. Mouton said he would apply at once. 

[The case was ultimately settled by agreement—sce our Notes“ 
columns.—Ens. ELEC. Rev. } 


JUDGMENT IN THE CASTNER-KELLNER APPEAL. 
The Manufacture of Caustic Soda. — 


Tue House of Lords gave judgment yesterday in the appeal of the 
Castner-Kellner Alkali Company, Limited, v. The Commercial 
Development Corporation. The action was brought by the appli- 
cants for an injunction to restrain the respondents from infringing 
letters patent granted to Carl Kellner for an alleged invention for 
F in electrolytic apparatus for decomposing metall ic 
salts. 

The Logp CHANCELLOR, in giving judgment, said: In order to 
appreciate the real nature of the dispute in this case one has to 
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remember that no chemical discoyery is in question, nọ new mode, 


of producing caustic soda, so far as the electrolysis itself is con- 
cerned. The decomposing of common salt and water by electricity and 
making an amalgam with mercury and sodium so as to leave as a 
uct caustic soda is common to all the patents that have been 
brought before us in the course of this discussion. Between the 
immediate parties to this appeal there is therefore nothing whatever 
in dispute except the mechanical machinery by which this chemical 
of producing caustic soda can be put in operation. Now, 
Kellner, whose patent is now in question, described in his 
provisional specification the mechanical contrivance by which 
the process to which I have referred has to be 
operation, and the whole point in dispute is whether in 
the description he has given in his provisional specification, he 
has, or has not, described the invention which he claims in his com- 
plete specification, or whether the latter does not, in addition to 
what he has described in the former, claim something different and 
outside his original claim? That is the whole question. Now, there 
cannot be any doubt that an essential feature of his invention is 
what he has called a stationary mercury cathodé, and the question 
may be further narrowed to the single point—in what sense the 
word stationary is to be understood? It is said that there 
are two senses in which the word stationary may be con- 
sidered: stationary in respect of surrounding objects, or 
stationary in respect of the vessel which contains the mercury, 
and a scientific demonstration was made before your Lordships that 
the mercury in the vessel was itself at rest, although the vessel 
itself was subjected to a considerable movement. I have some doubt 
whether the experiment is a sufficient proof of the proposition it 
was intended to support. No actual use of the apparatus has ever 
been made, and no experiment such as was made before your 
Lordships, and its ac use in practice is a very different thing. 
Bat independent of this consideration the question must be deter- 
mined by the fair construction of the provisional specification itself. 
It will not do to say that in looking at the complete specification 
there is a sense in which it is compatible with the provisional, but 
whether the provisional really is intended to protect the invention 
more minutely described afterwards in the complete specification 
Now I am unable to say that I think the provisional specification here 
evercontemplated the movementinany sense ofthe mercurial cathode. 
It is impossible to read the concluding part of the provisional 
specification without being struck by the absence of any hint of the 
arrangement claimed afterwards. These are the words: “If the 
bells, after a suitable interval of time, be shifted back into position 
shown m full lines, i. e., to the right hand, the mercury on the left 
hand side of the anodes, together with the amalgam formed thereon, 
becomes situated in thé combining chamber of the trough, and con- 
sequently within the sphere of action of the water in such chamber. 
It will thus be seen that by the to and fro movement of the bells 
the transposition of the amalgam formed in the decomposing 
chambers to the combining chambers, and the practically continuous 
formation of caustic soda in the latter, arè caused to take place 
alternately on the one side and on the other side of the 
modes, whilst the mercury cathode itself remains at rest.“ 
Now it may be true that the mercury itself is the cathode, and not 
the vessel in which it is contained; but this is a description of a 
mere mechanical appliance, and I cannot doubt that when this 
description was given the thing which was meant to be at rest was 
the mercury and the vessel containing it, and I have come to the 
same conclusion as the Master of the Rolls—that the Claim 3 and 
the figures 7 and 8, to which it refers, are an entire departure from 
the essential features of the invention, as originally described. I 
look upon the language of the complete specification as an ingenious 
effort to avoid what would be a glaring disconformity, and which 
has received the assent of Mr. Justice Bigham and Lord Justice 
Vaughan Williams, but, as I have said, I think one must look at 
the provisional specification, and then consider whether it is really 


describing what is now claimed, or what is in its essential features 


a different thing. I think it is, and for this reason I think the 
Mgmnt of the Court of Appeal was right, and ought tò be 


Lord Macnacuren : This case comes before your Lordships under 
somewhat peculiar circumstances. The appellants, who were the 
pantit in the action, charged the defendants with infringement. 

ts patent has never been put into practice at all. The 

defendants’ patent has never been used commercially. The rival 
inventions are therefore little more than paper inventions. That 
being so, it is certainly not surprising to find that expert witnesses 
are by no means agreed as to what would happen in actual working. 
But it may be assumed for the purposes of this case that the 
defendante’ patent, if it should be worked on an industrial scale, 
would be an infringement of the plaintiffs’ patent. The defendants, 
however, say that, assuming their invention to be an infringement 
the plaintiffs’ invention, the plaintiffs’ patent is bad for dis- 
conformity. And that seems to be the substantial question between 
thee parties. It depends upon a very narrow point. What is the 


Naig of the expression Stationary mercury . cathode ” ? 
5 is the thing upon which the provisional specifica- 


a insists, and it is the gist of the invention there described. 
ow, notwithstanding the very ingenious argument of Mr. Moulton 

and Mr. Bousfield, I am not satisfied that a revolving mercury 
cathode is a stationary mercury cathode, provided the mercury 
within the vessel containing it is not shaken at all, or only slightly 
thaken by the rotary motion to which it is subjected. I do not see 
why you should give the word stationary a non-natural meaning. 
$ seems to me that if the mercury were put in a long trough, or in 
5 of tronghs under fixed decomposing chambers or bells, 
the alternate presentation of patches of charged mercury and 

d mercury were effected by moving the trough or troughs 


to and fro, a very violent disturbance and churning up of the 
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mercury would probably be produced. Now that is the very thing 


put into 


which Kellner wished to avoid. That would have been Castner’s 
method over again. That is why the provisional specification 
insists on stationary mercury cathodes and moving bells. If there 
were any doubt about the meaning of the word stationary, there are 
other passages in the provisional*specification which seem to make the 
meaning clear. At the very end of the provisional specification 
Kellner explains that the mercury cathode itself remains at rest. 
In an earlier part of the provisional specification he points out that 
the amalgam formed in the bells has, by reason of the shifting of 
the bells, its location alternately on one side and the other side of 
the bell, without itself changing or moving its position. That being 
so, it appears to me that when Kellner, in his complete specification, 
proposes to move the mercury cathode, and to make the bells 
stationary, he is describing a different invention from that described 
in the provisional specification, and an invention not merely dif- 
ferent from that, but in its leading feature at variance with the 
invention described in the provisional specification. I am therefore 
of opinion that the appeal must be dismissed with costs. My noble 
friends, Lords Morris and Shand, ask me to say that they concur. 


THE Janpus Arc Lamp Ad Dp ELECTRIC Company, LIMITED, v. 
| WILLIAM James Davy. 

In the High Court of Justice (Chancery Division) before. Mr. 

Justice Kekewich. Messrs. Faithful & Owen, solicitors to the 

plaintiffs, have issued a notice, dated June 22rd, to the effect that 

the plaintiffs wholly discontinue this action. | | 


- PARLIAMENTARY COMMITTEES. 


ELECTRIC Power Burs. 


On Wednesday last week a Select Committee of the House of Lords, 
presided over by the Duke of Argyll, commenced the consideration 
of the group of electric power Bills which were recently considered 


by Sir James Kitson's Committee, and reported at length in the 
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- The County of Durham Bill was the first taken, and the promoters 
were represented by Mr. Balfour Browne, Q.C., Mr. W :rsley Taylor, 
Q.C., and Mr. Moon. Mr. Fitzgerald, Q.C.,and Mr. Lloyd repre- 
sented the District Council of Felling and @ebburn, who were the 


- only opponents against the Bill. f 


Mr. BaLFouR Browne, in opening the case for the promoters, 
explained to the Committee the exhaustive character of the inquiry 
which had been held by Sir James Ki‘son'y Committee into the pro- 
visions of the Durham, Lancashire, and South Wales Bills, and 
referred to the fact that the most important clauses which were 
introduced for the protection of the public and the local authorities 
were framed by the Government draughtsmen, and were put upon the 
several promoters by the House of Commons Committee. He there- 
fore asked their Lordships to pass the Bill exactly as it left the 
other House. It was proposed by the Act to establish a generating 
station. on the River Tyne, and it was hoped to be able to generate 
electricity very cheaply. Tyneside would be a splendid customer, 
as there were very large works there to which electric energy would 
be of bie, Han use. Going through the principal clauses of the 
Bill, including those inserted by the Committee for the protection 
of the public,.he said that there never had been hetter protection 
provided in any Bill. Felling, in their petition, complained that 
they would, be injuriously affected by the provisions of the Bill. 
He, however, on the other hand, hoped to be able to show that, so 
far from being injuriously affected, the district would be benefitted. 
Evidence was then called in support of the Bill to the effect that 
it was proposed to supply electricity on a wholesale scale, by which 
it was possible to. supply it more cheaply. The result would be 
that it would be put in the reach of people who would not be 
able to afford it if it were expensive. 

The CHAIRMAN said the Committee did not wish to hear a great 
deal of evidence in favour of the scheme, but would like to hear 
what the opponents had to say. 

Nr. Batrour Browne said he had witnesses from Gateshead, 
Jarrow, Whickham, and other places if the Committee desired to 
hear them. = 

_ The Committee said they would have a Gateshead witness. 

Alderman Scort, of Gateshead, was then called and gave evidence 
to the effect that it would be a very great boon to the district if this 
Bill were passed. 

Mr. FITZGERALD briefly addressed the Committee in opposition 
to the Bill. South Shields, Sunderland, and the Hartlepools had, 
he said, been cut out of the Bill because they raised objections, and 
he asked the Committee to also cut out Felling -and Hebburn. 
Hebburn had already obtained a provisional order to supply elec- 
tricity within its own area, and Felling had undertaken to apply for 
similar authority next session. Both Councils were willing, however, 
to reserve to the proposed company the right to lay the mains 


through their districts, in order that they might supply the town of 


Jarrow if they wished to do so. | . 

The Duke of ARGYLL, in announcing the decision of the Com- 
mittee, said they were of opinion that the Bill might proceed with 
the exception of the clauses which included Felling and Hebburn in 
the area of supply. Those clauses should be altered so that only 
wayleaves through those districts should be allowed. 
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THE LANCASHIRE BILL. 


THE Bill which proposes to incorporate a company for the supply 
of electricity to the whole of Lancashire south of the Ribble was 
next proceeded with. Counsel for the promoters were Mr. Worsley 
Taylor, Q. C., Mr. Erskine Pollock, Q.C., and Mr. Joseph Shaw, and 
the Bill was opposed by the following Corporations :— Liverpool 
Corporation, represented by Mr. G. A. K. Fitzgerald and Mr. Lewis 
Coward; Bootle Corporation, by Mr. G. A. K. Fitzgerald ; Bolton 
Corporation, by Mr. Freeman, Q.C., and Mr. Lewis Coward; Man- 
chester Corporation, by Mr. Balfour Browne, G. C., Mr. Wedderburn, 
Q.C., and Mr Geo. Rhodes; Salford Corporation, by the Hon. J. D. 
Fitzgerald, and Mr. J. H. Lloyd; Southport Corporation, by Mr. 
J. Davies Williams. 

Mr. Woksr.xY TAYLOR, in opening the case for the Bill, said that 
its object was to supply electricity within an area which embraced 
the whole of Lancashire south of the Ribble. The principle to be 
adopted was the same as that in the Durham Bill, the energy being 
supplied from large generating stations, the sites of which were 
carefully chosen, having regard to the desirability of cheap manu- 
facture by reason of their proximity to the coalfield, and in the 
present case not only were they practically on the coalfield, but had 
also the advantages of railway and water carriage. He did not 
think he could better describe the area to be dealt with than in the 
words of the petition of the Corporation of Liverpool, which stated 
that it contained about 1,100 square miles, and an estimated 
population of upwards of three millions, and included in its area 
Liverpool, Manchester, and 30 other large towns which they named. 
If one had gone all over the county, one could not have picked out a 
more densely populated area, or one that contained a larger number of 
important towns, or an area in which there was such a mass of indus- 
tries. It covered one large coalfield, and two minor ones, aud of course 
there were collieries of considerable importance, and very large 
engineering works in the district. Therefore there could not 
be a more suitable area, or one which required more a 
supply of electricity. They had not only taken in the lucrative, 
but also the other parts of the district. Of the demand, they could 
not have better evidence than that which was afforded by their 
opponents on the last occasion. There were 129 authorities in this 
area. In 16 of those there were works in operation on whicha 
million and a half had been spent. There were five in the course of 
construction. One station, such as the promoters proposed, would 
practically do the work now spread over 21. There were 19 dis- 
tricts with provisional orders but no works, and 187 with no orders 
at all. So it would be seen that there was a large undeveloped area 
over which to supply electricity. He described the four stations 
proposed to be established, and said that only one would be first 
constructed. He presumed the next step would be to put down sub- 
stations to be gradually converted into new generating stations. 
The total estimated cost of the four stations would be 
two millions of money, and they had sufficient capital to start 
with a margin for expansion. They expected to be able to supply 
at 14d. per unit, and he thought that the price was one which would 
create the demand. Their price was a 1d. less than the best known 
price in the whole of Lancashire. They did not force this on 
anyone; they only asked for the permission to offer it. There was 
no doubt of the capital (three millions of money) being raised. 
The Bill came before the Committee, settled with unusual care. 
There was an obligation upon the promoters to supply any quantity 
of electricity which anyone of the local authorities might reasonably 
demand. Dealing with the petitions, representing the opposition 
to the Bill, he said there would not be the same opposition as in 
the other House. There, there was a lot of opposition to certam 
clauses, the petitions numbering 57. That day there were six 
petitions appeared upon, and one (Stockport) had reserved counsel. 
The petitioners were Manchester, Salford, Liverpool, Bootle, Bolton 
and Southport. Treating Manchester and Salford as one, and 
Liverpool and Bootle as one, there were only four petitions. Some 
of these said they could supply themselves, whilst others objected to 
wayleave. With respect to the last point, the people raising it had 
no right to prevent the rest of the country getting what they 
wanted. As to the first point, what harm would it be to bring 
those places in? They could decline to take this electricity if they 
did not wish to have it. 


On Friday Mr. WonsLEY TayLor, Q.C., continued his address, 
and dealt at length with the petitions of the Manchester 
and Salford, Liverpool and Bootle, Southport and Stockport Cor- 
porations, who objected to being included within the proposed area 
of supply, aud to granting wayleaves to the company through their 
districts. He strongly urged the Committee not to exclude the 
area of any of the petitioning municipalities from the Bill, aud 
cited, in support of his claim, the statement made by Mr. Ritchie 
in the House of Commons during the second reading debate on 
those Bills, that it was distinctly contrary to the public interest 
that an intervening authority should be allowed to refuse a com- 
pany permission to go through its district when it desired to supply 
electricity to a district beyond its boundaries. In the majority of 
the cases the learned counsel said it would be absolutely impossible 
for the intervening authority to afford the district beyond a supply 
of electricity either for lighting or power, and he therefore asked 
the Committee not to sanction the dog-in-the-manger policy which 


was involved in the attitude of the opposing Corporations. If those 


Corporations did not wish to have electricity from the company, 
they would sustain no harm by the company passing through their 
areas, and they should not be placed in a position to prevent their 
neighbours from obtaining what the company had to offer. He 
particularly referred to Manchester, which, he said, not only com- 
plained of the strects being broken up, but claimed the right to 


prevent the promoters from going through the district of neighbour- 
ing authorities not petitioning against the Bill. 

Nr. BaLFour Browne, O. C., for the Manchester Corporation, said 
he did not, and had no right to object, to anything done to the roads 
outside Manchester. l 

Mr. WoksLEYW Tayrtor said that that shortened the matter, 
and further referring to the petition of the Manchester Corporation, 
said that the promoters would not break up the streets of that city. 
They would simply bring the electric power to a convenient place 
for the use of Manchester if they cared to have it. He would point 
out that various other towns of considerable size assented to the Bill, 
and he asked what difference there was between them and Man- 
chester. He uscd the same argument respecting the Salford opposi- 
tion, and pointed out that the promotors simply wished to lay wires 
through the town to get beyond, and that they would not supply 
electricity to any tram company or such like use. 

Mr. F. GRIPPER, an electrical engineer, one of the promoters of 
the Bill, and manager of Edmundson's Electricity Corporation, said 
the scheme would be of the utmost advantage to Lancashire. In 
the county 19 local authorities had bad their provisional orders for 
a long time—some as long as 10 years—but they had carried out no 
works. As many as 87 districts had made no effort at all to get 
provisional orders. 

In cross-examination, the Wrrness said that Manchester could do 
for itself what the Bill proposed to do when all their plans were 
carried out. 

Mr. LEWIS Cowagb, representing Liverpool and Bootle, during 
cross-examination put in figures to prove that Liverpool at present 
provided eleetricity more cheaply than could be done by the 
promoters, and would, therefore, never require their assistance. 

Mr. Davixs Wit.tams, for Southport, asked witness to mention 
half a dozen local authorities out of the list of 66 before the 
Committee who could supply electricity as cheaply as Southport. 

Witness replied that he could not, and added that the promoters 
would be willing to contract to.supply Southport at half their present 
cost. 

The room was then cleared, and on the readmission of the parties 
the Chairman stated that they did not care to hear much more 
evidence regarding Manchester, Southport, Stockport, Salford, 
Liverpool and Bootle. He suggested they should hear a Bolton 
witness. l 

Mr. WoksLET Tay op, Q.C., asked whether the Committee had 
arrived at any conclusion with respect to the other places ? 

The CHAIRMAN replied that they had not made up their minds. 

Mr. CALDWELL, J.P., of West Houghton, one of the promoters, 
gave evidence supporting the scheme, and said he thought it would 
be of great benefit to the Lancashire collieries. 

Mr. LRECH, mining engineer and chairman of the Urban District 
Council of West Houghton, also gave evidence in favour of the Bill, 
aud was supported by Mr. Scully, the chairman of the Electric 
Committee of the Urban District Council of Gorton. 

The room was again cleared, and on the re-admittance of the 
public, 

The Duke of ARGYLL announced that the Committee were of 
opinion that the Bill might proceed, but that Liverpool and Bootle, 
Manchester and Salford and Stockport should be excluded from the 
proposed area of supply. In the case of Bolton the Committee were 
of opinion that the mains must be taken at least 24 miles distant 
from the town hall of the borough. 

Mr. BaLFourR BROWNE, Q. C., asked the Committee if they would 
reconsider the position of the Southport Corporation. Southport was 
an absolutely outlying place, and the promoters could not want to 
go there at all. He had evidence to the effect that there was no 


place to supply by going through Southport, and he asked permission 
to call it. 


The CHAIRMAN assented, and it was decided to call the Mayor of 
Southport, Mr. Worsley Taylor, Q.C. (for the Bill) intimating that 
he would not cross-examine, but leave the matter to the Conimittee. 

The Mayor of SourHport then went into the witness chair, and 
bore out the statement of counsel for that borough, and explained 
that Southport was doing for itself all that this Bill proposed to do; 
Southport was anxious to be excluded from the measure. 

The Committee decided not to alter their decision of the previous 
sitting, after which clauses were adjusted. The promoters brought 
up clauses in accordance with the decisions of the Committee, and 
now Manchester, Salford, Stockport, Liverpool, Bootle, and 
practically the whole of Bolton will be excluded from the operation 
of the measure. The clauses were approved, and the Bill ordered to 
be reported for the third reading. 


Soutu Wares POWER BILL. 


Fue South Wales Electrical Power Distribution Company's Bill 
took up very little time of the Committec, there being little 
opposition; the only opponents were the Swansea and the Aberdare 
Gas Companies, who were represcuted by Mr. Shaw. There had 
been a number of petitions against the Bill, but these had been 
settled with. Mr. Pember, Q.C, Mr. Ram, Q.C., Mr. C. A. 
Russell, Q.C., Mr. Trevor Lewis, and Mr. Acworth were for the 
promoters. 

Mr. PEMBER, Q.C., very briefly laid the facte of the case before 
the Committee, to the effect that the promoters desired to supply 
over an area of 1,075 square miles in South Wales, the district being 
very largely manufacturing. The promoters of the Bill were all largely 
interested in the industrial undertakings of the district, and 
altogether represented capital of £24,000,000 employed in that part 
of the country. The total capital of the company would be £750,000, 
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The Swansea and Aberdare Gas Companies, who were now the only 
opponents against the Bill, wanted to be protected against the pos- 
sibility of injury to their mains and pipes by fusion or electrolytic 
action, to which the promoters had no objection. In fact, when the 
Bill was before Sir James Kitson’s Committee of the House of 
Commons the promoters gave the opponents a clause for their pro- 
tection, but the Committee considered that the gas companies were 
sufficiently protected by the General Electric Lighting Acts, which 
were incorporated in the Bill. He was perfectly willing to allow 
the Swansea and Aberdare Companies to be included in the clause 
which protected the Pontypool Gas Company, and which had been 
allowed to remain im the Bill. 

The CHAIRMAN said the Committee would allow this to be done, 
and they aecordingly passed the preamble of the Bill aud made the 
alteration in the clauses. 

It was promised by the chairman to avoid delay that the Bill 
should be reported at once to the House. 


SHANNON WATER AND ELECTRIC POWER BILL. 


THE Shannon Water and Electric Power Bill was next taken, the 
promoters being represented by Mr. Bushe, Q.C., Mr. Blenner- 
hassett, Q.C., Mr. Mahoney, Mr. Connor, and Mr. Greig. Mr. 
Balfour Browne, Q.C., Mr. H. Lloyd, and Mr. E. Phelps represented 
the Conservators of the Limerick Fishery District, who opposed. 
When the Bill was before the Commons Committee, the Fishery 
Conservators withdrew from the room on the Chairman ruling. that 
they could only oppose certain portions of the Bill. 

Mr. BusHE opened the case for the promoters, and said it was 
proposed to supply an area of about 30 square miles from a gencrating 
station at Cloonlara, County Clare. It was intended to utilise the 
waters of the Shannon by constructing a canal with a drop of 40 
feet. It was proposed to incorporate a company with a capital of 
£300,000 and borrowing powers of £150,000. There would be 
supplementary steam power to be utilised if required. There was 
practically a unanimous feeling in favour of the scheme in the 
district, with the exception of the Fishery Conservators, who 
thought the fisheries of the whole of the River Shannon would be 
prejudicially affected. There were a number of local industries 
which it was confidently anticipated would be greatly benefitted by 
the scheme. 

Mr. S. G. FRAZER, the engineer to the scheme, was called, and 
explained in further detail the objects of the Bill. He pointed out 
the high cost of generating electricity in the district, in consequence 
of the cost of coal. He considered the suggestion that the fishing 
would be prejudicially affected was absurd, for all the water used 
would be returned to the river, and it was proposed to construct a 
weir to regulate the flow of water. 

In further cross-examination, WIrNESS admitted that the pro- 
moters would have to come to Parliament again next session for 
authority to carry out the weir scheme. 

Thereupon the Committee considered the matter, and the CHAIR- 
MAN announced that they regretted that at present the scheme 
was incomplete, inasmuch as it was stated that the promoters would 
have to come to Parliament again for the completion of the project. 
They would be willing, however, to hear counsel on the point. 

The further hearing of the case was then postponed. 


On Monday the Bill was again before the Committee, when they 
found that the preamble was not proved, and that the Bill would 
not therefore proceed. 


MoRLEY CORPORATION BILL. 


Tux Bill of the Morley Corporation came before Mr. J. W. 
Lowther’s Committoe of the House of Commons as an unopposed 
measure last Friday. The objects of the Bill are to extend the 
borough boundaries, and to make further provision in 
regard to the water and electricity undertakings. When the 
Bill was before the House of Lords Committee, the Com- 
mittee refused to allow the Corporation to supply electricity 
in bulk in outside areas without the consent of the local authorities, 
and a clause to this effect was inserted. 


TRAMWAYS AT BOOTLE AND ST. HELENS. 


THE provisional order Bill conferring powers granted by the 
Board of Trade to the Bootle Corporation, the Radcliffe Urban 
District Council, and the St. Helens Corporation for the construction 
of tramways in those districts, came before Mr. Lowther's Com- 
mittee of the House of Commons last Friday, and passed as an 
unopposed measure. i 


SOUTHPORT AND LYTHAM TRAMWAYS. 


Ox Friday last week the Southport and Lytham Tramway Bill 
came before Lord Morley's Committee of the House of Lords as an 
unopposed measure. Under the Bill a tramroad is to be constructed 
along the south shore of the Ribble from a point where the autho- 
rised lines now eud, and to a point opposite the firm sands of the 
estuary. Hence, by means of a pier and conveyer bridge the tram- 
wav will be carried to the north bank, returning westward to 
Lytham, and there joining the Blackpool, St. Anne's and Lytham 
Tramroad, and thus completing tramway communication between 
Blackpool and Southport. It was originally proposed that the 
height of the bridge should be 147 feet, and that the tramcar should 


be carried across the river by means of a cradle, from 50 feet to 
60 feet long, capable of carrying an electric car and trailer. The 
project was opposed by the Preston Corporation, who, however, 
withdrew their opposition on the promoters undertaking to make 
the girders of the bridge 177 feet high. 


BOURNEMOUTH TRAMWAYS. 


Tue Bill of the Bournemouth Corporation was passed by Lord 
Morley's House of Lords Committee on Friday as an unopposed 
measure. The Bill provides for tramways in the borough to be 
worked electrically. There will be an interchange of running 
powers with the company running tramways from Christchurch on 
one side of the borough and Poole on the other. 


WESTON-SUPER-MARE Tramways. 


Tus Bill came before Lord Brassey's House of Lords Committee 
last week, the only contentious question being as to damage which 


‘might be done to the cables of the Commercial Cable Company by 


reasou of the escaping current from the tramways interfering with 
the delicate instruments at the station. The Committee passed the 
Bill, but did not grant any protective clauses to the cable company. 


MANCHESTER TRAMWAYS. 


THE Bill of the Manchester Corporation to authorise them to con- 
struct additional tramways within the city and ta make agreements 
with outside authorities in respect to the working of tramways, was 
before Mr. Seale Hayne’s House of Commons Committee on Tuesday 
and Wednesday last week. The Bill has already passed the House 
of Lords. The opponents were the British Electric Traction Com- 
pauy, who had obtained an order for the construction of a light 
railway in Middleton, and therefore contended that they were the 
proper authorities to construct tramways in that district. 

Mr. ENTWISTLE, the town clerk of Middleton, gave evidence that 
his local authority approved of the agreement with Manchester, and 
preferred that the Corporation should work the tramways. 

1 hearing evidence the Committee passed the preamble of the 
Bill. 


SOUTHPORT TRAM WAS. 


Ox Thursday last week the Southport Corporation Bill came before 
the Unopposed Bills Committee of the House of Lords, and was 
teported for third reading. The Bill gives the Corporation power 
to extend the existing tramways and convert them for electric 
traction, and a working agreement has been entered into betwecn 
the Corporation and the company owning the tramways in Southport 
and Birkdale. , 


PLYMOUTH, STONEHOUSE AND DEVONPORT TRAMWAYS. 


Tux Plymouth, Stonehouse and Devonport Tramways Bill came 
before the House of Lords Committee on Unopposed Bills on 
Friday, and was ordered to proceed. The Bill confers further 
powers on the Plymouth, Stonehouse and Devonport Tramways 
Company to construct double lines of tramways and to work the 
existing system and extensions by electric traction. 


MUNICIPAL TRADING. 


THE Committec at its sitting last Friday heard evidence from Mr. 
E. L. Gaine, general manager of the National Telephone Com- 
pauy, who said he wished to draw attention to the evidence of the 
Lord Provost of Glasgow, in which he alleged that the justification 
for the Corporation of Glasgow undertaking to compete with a 
private entcrprise in the telephone service was on account of the 
iuefficiency of the company's service, and practically the refusal of the 
company to put it on a better basis. He (the witness) quite recog- 
nised that the quarrel between the Corporation of Glasgow and the 
National Telephone Company was not the subject of inquiry before 
the Committee, but with reference to the Lord Provost's 
statement, he would like to read the report of a Treasury 
Commissioner given after a very long inquiry held in Glasgow 
in 1897. The Corporation had been extremely importunate 
to have a license to conduct telephone business, and the 
result of their importunity was that in 1897 the Treasury appointed 
the Sheriff of Perthshire, an entirely independent person, to take 
evideuce as to the facts. The evidence was given upon oath, and 
occupied 12 consecutive days’ sittings. In his report the Com- 
missioner stated that io his opinion the continued inefficiency of 
the then telephone exchange service in Glasgow was in a great 
measure due to the refusal by the Corporation of facilities to 
the company for constructing au underground metallic system. The 
reason why the Glasgow Corporation stood in the way of the 
company was that they hoped to establish a telephone system of their 
own by means of which they believed they would have been 
able to extinguish the company altogether. The witness then gave 
particulars as to the negotiations which his company had had with 
the Corporation of Glasgow in 1896, with a view of putting their 
system on the best possible basis without uecessitating interference 
with the streets, and said that the negotiations dragged on mouth 
after month, until they finally resulted in a detinite refusal to allow 
anything to be done at all. On the general question he did not 
think that the telephone was a proper subject for municipal supply. 


~ 
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He did not consider that competition in telephones was the right 
thing at all. His view was that the service was part of the tele- 
graph service of the State, and ought to be in the hands of the 
State, and if it was not, then it ought to be a controlled monopoly, 
something like a great railway company. The presence of so many 
local areas made competition very undesirable, and he might point 
out that, notwithstanding the Act passed last year which allowed 
competition, he did not believe that there were more than two or 
three municipalities in this country, with the exception of Glasgow, 
who had thought it wise even to consider the question of embarking 
upon such a subject. 

Questioned as to the competition in other countries, the WITNESS 
said that there was no competition in France or Germany, where 
the telephone was in the hands of the State. In point of fact, there 
was no competition anywhere in Europe, except in Sweden, and 
there competition only existed in Stockholm, and that was between 
a great company which had the bulk of the work, and the State. The 
two lines there were not joined, but by arrangement subscribers 
could be connected. In America the telephone was dominated by 
one great finance corporation, and there was a certain amount of 
competition. 

e Committee adjourned. 


epre 
CORRESPONDENCE. 


Institution of Electrical Engineers and Sunday Observance. 


I. wish to heartily endorse the public protest of your 

correspondent regarding the proposed Sunday trip on August 
12th. When I received the notice it promptly found its 
way into the waste paper basket. 
If other arrangements can be made for the entertainment 
of the American Institute of Electrical Engineers, I shall be 
pleased to do what I can to assist in giving a true British 
welcome to the guests. Did not our worthy secretary 
mean French when he wrote British ? 


London, July 27th, 1900. 


[We have received another letter on this subject, which, 
however, borders on irreverence, and we do not care to 
publish it.—Eps. ELEC. Rev. ] 


W. P. Adams. 


t: 


Motor Starters. 


My attention has been called to a letter in your issue of 
July 20th, signed by Mr. C. B. Callow, in which he says :— 
It seems to be a general complaint that there is no good 
(motor) starter in the market. My experience is, that all 
the starters available are rated too high for their work, and 
are very expensive in first cost.” Now I have, on behalf of 
my firm, been advertising in the columns of your journal for 
some three or four years past a motor starter, the “ Ironclad,” 
of which it can be safely said that not once in 100 times 
has it been burned out when subjected to the load for which 
it has been intended to be used, and I am free to confess 
that that is my own idea of a good piece of apparatus of any 
sort; that it does the work for which it is made. But the 
trouble is that the user, as a general thing, either does not 
know, or, if he does know, will not tell, what he actually 
wants a rheostat to do. My idea has always been that it is 
cheaper to burn out a rheostat than a motor armature, and 
therefore I seldom calculate on more than a 50 per cent. 
overload ; and just here comes in the question of what is a 
50 per cent. overload’ In spite of the general high 
state of electrical knowledge in this country, it appears 
to me that when a man buys a rheostat made 
for 100 amperes, and puts 150 amperes through 
it, he is under the impression that he has not exceeded that 
limit, whereas, needless to say, he has actually subjected the 
instrument to a 125 per cent. overload, as it is watts which 
we are dealing with and not current, and watts have an 
unfortunate habit of rising as the square of the current. I 
had a small speed regulator returned to me not a week after 
“it had been sold, with the information that it had been 
burned out immediately it had been put in use.” I sent a 
new one, only to hear of thé same sad fate having overtaken 
it. I did it again, not unto seven or unto seventy times 
seven, but three times, and then thought it was time to get 
a personal explanation of the affair, for post morfem examina- 
tion proved that a very excessive current had been used. I 
found that motor running a circular saw, with a current of 


about 75 per cent of what the speed regulator was made for, 
and was told that that was all it was ever asked to do. A 
little cross-examination of the man running the saw pro- 
duced the following amazing reply, No, it never has more 


to do than now, but every time the saw jambs and stops the 


resistance burns out.” Well, as there was no cut-out on the 
mains no one living can tell what exact overload that poor 
thing stood before it gave in. There are cut-outs there now 
and complaints have ceased. | 

Again, a starter is not a speed controller, and if it is used 
as one will certainly burn out. Ironclad starters are usually 
issued for 30 seconds service, and if they are required to be 
kept in circuit for a longer time speed controllers should be 
used. Lack of proper information often leads to too small 
a starter being selected, as in the case of printing machinery 
and other things, the starting torque of which is sometimes 
350 per cent. to 400 per cent. of the full torque when 
running. In such a case it is easy to see that the starter 
may burn out, whilst the motor, which is intended to carry 
its full load current for any number of hours will not be 
injured by even that amount of overload for a short time ; 
if a speed-regulator were used it would not be troubled over 
a 400 per cent. starting overload either. As to the first cost 
being high, I do not think 10s, per H. P. on a 5-H.P, motor, 
or 68. on a 100-H.P. is an excessive price for a good starter, 
or that the amount of current wasted in starting cuts any 
figure at all in the cost of running a motor. Take a 100- 
H. P. 500-volt motor, even if the machine did not start until 
all the resistance was cut out, it could only waste about a 
quarter of a unit each time it was started on full load. 
The use of a “lightly rated starter would, I fear, be a 


failure unless, which it would seldom be, it was in charge of 


a qualified electrician ; as it would be ten to one the motor 
man would throw in the fast pulley before he had the starter 
cut out of circuit, and besides all that at the absolute moment 
of first putting the current on to the standing motor there 
would, loaded or not loaded, be a rush of current far in 
excess of what the “ lightly rated starter would stand. 

It would take a considerable amount of writing to tell all 
that should be known about motor starters and speed 
controllers, but I have said enough, I trust, to show that it 
is not so much the want of good instruments as knowledge 
how to use them that is wanted. 

Douglas C. Bate. 

July 25th, 1900. 


Long-Distance Telephony. | ö 


In commenting on a paper on “ Dr. Pupin's Improve- 
ments in Long-Distance Telephony,” repeated in your issue 
of June 22nd, pp. 1039—1041, you speak of two statements 
as incorrect—(a) The use of a submarine cable in telephony 
over a greater distance than 27 miles in length (Dover to 
Calais) is not supposed to be practicable.” If you could 
describe experiments where this has been accomplished, or 
mention instances where long-distance telephony over greater 
lengths of cable has been carried on in practice, I am sure 
you would be affording information not only to the under- 
signed, but to a number of electricians with whom he has 
conversed. (b) You speak of the K R of 125 miles of the 
artificial cable described, as 10,406, through which speaking 
you say, is perfectly practicable. In your calculation of K R 
you must not forget to multiply the mutual capacity by 2, as 
074 is the mutual capacity. This would give double the 
value, and possibly change your opinion on the matter. 

The Author of the Paper. 

New York, July 20th, 1900. 


The Maintenance of Electrie Motors. 


May I claim a few inches of your valuable space to way a 
few more words on the above subject? Wheu I made my 
little stand for cheap motors I knew I was preaching “ flat 
blasphemy,” but I still hold my opinions, and essentially 
Mr. Harris (July 13th) and Mr. Callow (July 20th) agree 
with me. By a “cheap” motor, I did not mean a bad” 
motor, by any means, but I meant such a motor as a non- 
technical man would be likely to buy after studying price- 
lists. 

Mr. Harris’s experience of motors has been far longer than 
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mine, and from his account, which is no doubt correct, he 
makes a wonderfully good motor, It appears to run well 
with little or no attention; that is what I said good motors 
would do. I do not know Mr. Harris's prices, but I think 
it probable he could buy a motor of sorts at half his rates. 
Will it run the same? I think not, without skilled 
attention. 

I do think the case I mentioned is a great performance. 
T know that some motors run well with the brushes fixed, 
but the majority require the brushes moved for every change 
of load. 

Again, it requires a good motor—like those of Mr. Harris 
—to stand the current being switched on suddenly, which is 
the usual way with unskilled men, at least as usual as dirt 
and lack of oil. 

I think Mr. Harris is too severe about cheap insulation. 


There is seldom above 10 volts between adjacent conductors — 


on a motor—more frequently one or less—yet we put on 
insulation that would stand 100. Tape or paper is, in my 
opinion, quite good enough. That is heresy again. 

Mr. Harris says I am making a stand for either motors 
with a great name or skilled men. I am not. I am for 
yood motors or good treatment. Mr. Callow goes further. 
He speaks for good motors and good treatment. I cannot 


add anything to what has been said on the subject of 


starters. 3 
John Carew Knight, A. I. E. E. 


Walthamstow, July 30h, 1900. 


Dynamo Design. 

As a regular reader of your paper, I desire to ask for 
information on a matter of dynamo design. The question 
runs thus :—_ | 

What will be the voltage, generated and delivered at the 
terminals of a four- pole dynamo of the following particulars :— 

Dram armature.—Simplex winding. Parallel grouping 
with lap winding, there being discs (of 7 inches diameter) 
with 32 slots, and 512 pole facing conductors, 64 coils, and 
64 commutator bars. Winding disposed thus in the 32 
slots :— 


Diameter over discs, 7 inches; hole, 18 inches. Length 
of armature, +} inches. Magnet core is 44 inches wide 
(parallel to shaft), and 34 inches thick = 16°5 square inches, 
and worked at 80,000 lines per square inch; leakage co- 
efficient taken as 1°25 ; speed, 1,300 revolutions per minute, 

Brush spindles are crose-connected, viz., the two positives 

vol two negatives, and thence to the terminals of machine. 

An answer to this query will oblige. 


Dudley, July 24th, 1900. 


Constant Reader. 


The City of London Company’s Charges. 


We beg to call your attention to the way in which the 
City of London Electric Lighting Company is now trying to 
force upon its customers the very illusory “sliding scale” 
which, in view of the threatened competition of the Charing 
Cross and Strand Company, they offered us alternatively with 
a uniform rate of 43d. per B. T. U. a year or 80 ago. This 
“sliding scale” is described fully in the City company's 
circular of May and advertisement of March last prescribing 
a charge of 8d. per B. T. U. for the first 12 units per annum 
consumed per 8-C. P. lamp installed, or equivalent (7.¢., 24 
units per 16-C.P. lamp). Now I venture to assert that if 
you take a hundred of the averaye sized consumers you will 
not find two who could possibly profit by this scale, which 
ay perfectly fair when offered along with the alternative 

135d. rate. One would have to use 48 units per annum per 
16-¢ P. lamp to bring the cost down to 5d. all round, that 
is, with an installation of 50 lights the consumption would 
hare to reach 2,400 units (£50 worth of current) before 
beginning to profit by the sliding scale. This is altogether 


ridiculous, as you will find by examining, as I have done, 
several users’ accounts. 

My main object, however, in writing to you is to bring to 
your notice the fact that the company is arranging for this 
change to take place at this time of the year, when con- 
sumers are not likely to notice the change in rate on a 5s. or 
10s. bill for the summer quarter, whereas they will notice it 
quickly enough when they find their winter bills doubled, 
and it will then be too late to object, having previously paid 
two bills at what I cannot help saying is an extortionate 
rate. I find that all my customers have received bills for 
the past quarter at 8d. per unit, and am therefore writing 
them as per enclosed copy, and if you will give further 
publicity to the matter you will perform a service to the 
consumers, : 

Contractor. 


Bicycles and Icicles. 


Please let me thank Mr. Steavenson for his useful and 
instructive letter which I note in your issue of to-day’s date ; 
as I am supplied from the Hove electricity works with elec- 
tricity for lighting purposes, I daresay it will not be difficult, 
to judge from the statements of the many correspondents 
who have replied to my letter in a previous issue of your 
paper, to instal what I require in my house. The only diffi- 
culty at present seems to me that none of my many corre- 
spondents can guarantee the appliances they wish to sell me; 
and, on the other hand, one or two people tell me that elec- 
tricity is not a very successful motive power when applied 
to the cleaning of bicycles or to culinary operations. How- 
ever, should I see such a thing as the motor I require any 
time after this date, and at some local electrician’s premises, 
I shall be happy. to buy it. All my correspondents live far 
too far off for it to be worth my whilé to think of treating 
with them, and besides, their reluctance to guaranteeing 
their wares makes it impossible for me even 80 much as to 
think of ordering them. 

Would those of your readers who idend the way to 
instal electrical plant in country houses (where such elec- 
tricity can be turned to account, not only as an illuminant, 
but also for culinary operations and dairy work) kindly com- 
municate with the Cunliffe Dairy Company at Worplesdon, 
mentioning this letter ? 


Henry James Saint Benno Cunliffe, M.A., Oxon. 
New Club, Brighton, July 27th, 1900. 


Electrical Engineering in the Navy. 


I hardly like to let the letter in your issue of July 13th on 
this subject, By One Who Has Served, pass without 
some reply, as possibly a few of your readers (I hope very 
few) may gain a wrong impression of the facts of the case. 

I am glad that from your correspondent’s point of view, 
there is room for sorely needed improvements in the Service, 
but after his statement to this effect he by no means sub- 
stantiates it. 

Most engineers ashore cannot be fully acquainted with the 
routine and conditions existing in the Navy, and my reason 
for writing on the subject was the knowledge thut the state- 
ments in my letter of June 22nd were correct, and I hoped by 
putting the true state of affairs,in a small degree, before 
the engineering public that eventually some improvements 
might be made. 

Surely it is bad policy (although comforting for the 
British public) to state that electrical engineering in the 
Navy is now in a satisfactory condition, and it is certainly 
not the best to lead to any improvement. 

Much worse is it, and obviously a ridiculous exaggeration 
to say that two-thirds of a ship’s company are competent 
electricians, If this were the case, I am afraid it would 
prove an embarras de richesse, 

It is another absurd exaggeration to credit me with the 
belief that the efficiency of the whole Navy is below zero, 
because J maintain that one branch is by no means as well 
looked after as it might be. 

Surely “ One Who Has Served ” sient to be able to dis- 
criminate between an engine driver, in the sense referred to 
by him, and the engineer in charge of the whole complex 
machinery of a modern battleship or cruiser, but in passing, 
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I should like to point out that this is the very feeling which 
the executive officers so often ignorantly show towards naval 
enginecrs, producing bad blood, and adding considerably to 
the grievances of the latter with regard to their positions as 
officers ‘on board Her Majesty's ships. 

I did not wish to condemn the joint described in my last 
letter, as an emergency joint, when doubtless it might prove 
of great value, but to make additional permanent joints of 
this nature, as is the practice, I can only repeat that it shows 
ignorance somewhere. 

Most of the arguments in your correspondent’s letter seem 
to me to point to the lack of engineers, which ought, by this 
time, to be well known. 

In my former letter, when I proposed the employment of 
clectricians on board our ships, I meant competent electricians, 
who would nccessarily be additional officers until the system 
of the electrical training of officers had undergone complete 
reorganisation. 

“One Who Has Served” is not very choice in the 
selection of his similies, but this I pass over, having no wish 
to quibble. 

R. T. I. C. 


BUSINESS NOTES. 


Bankruptey.— The examination took place last week in 
re Leonard Francis, electrical engineer, Southwold. Liabilities 
4275 138. 7d.; deficiency £108 4s. 7d. The debtor said that be 
established a telephone exchange in Southwold last December, with 
30 subscribers paying two or three guineas cach, but the concern 
was not remunerative. His liabilities were almost entirely incurred 
for materials for thé telephone exchange. Having raised a loan, he 
was unable to pay the first instalment, and in June all his goods, 
including the exchange, were seized and sold. The examination 
was closed. 

A recciving order has been issued in the matter of Walter Vernon 
Scott, lately of Hammersmith, electrical engineer, in the High 
Court of Justice in Bankruptcy. 


Liquidations, &c.— Notice is given of release, on July 


19th, of the liquidator (Mr. H. de V. Brougham) in the case of the 
London Provincial Electrical Company, Limited. 


A first and final dividend of 15s. 54d. is payable in the case of the 


Chitty Dynamo and Motor Company, Limited. 

The Clerk of the Rolls last week heard the petition of the 
London City and Midland Bank, Limited, against the Isle of Man 
Tramways and Electric Power Company, Limited, in liquidation, 
and W. H. Walker, the liquidator, brought to have a Receiver and 
Mauager appointed of the business and property of the company, 
on behalf of the petitioners, who hold debentures to the amount of 
£65,000 of the separate undertaking, and charged collaterally as to 
£30,000 upon the Douglas and Laxey section. His Honour appointed 
Mr. W. H. Walker to be also Receiver of the company. Mr. 


Walker was empowered to pay the interest on the debentures and 
other encumbrances. 


Breach of Contract.—At Manchester County Court, 
23rd ult., Mercier’s Patents, Limited, v. St. Helens Cable Com- 
pany, Limited. The plaintiffs claimed damages for breach of 
contract and non-delivery of certain cables agreed to be supplied 
by the defendants. Mr. Spencer Hogg appeared for the plaintiffs 
and the defendants were represented by Mr. Rhodes. In November, 
1899, the defendants agreed to supply the plaintiffs with two 
lengths of vulcanised rubber cable on terms agreed upon. A portion 
of the cable was delivered in December, but the defendants then 
declined, as the plaintiffs alleged, to deliver the remainder upon the 
original terms, but only on the conditions that payment was made 
for the first portion of the cable, and that the second portion was 
paid for in advance. In consequence, the plaintiffs alleged that 
they were unable to execute a contract for the lighting of the 
Winstanley Colliery, Wigan, with the electric light. The amount 
of damages claimed was £50. Evidence was given by Mr. J. M. 
Mercier, the manager of the plaintiff company, and other witnesses. 
Mr. Rhodes submitted that though there had been a breach of 
contract, the damages sustained were very slight. The Judge, who 
said he did not understand why the case should have bcen fought 


by the defendants, gave judgment for the plaintiffs for £21 and 
costs. 


Books Received.—* Modern Electric Railway Motors,” 


by G. T. Hanchett, S.B. New York: Street Railway Publishing 
Company, 


Catalogues, Lists, &¢,—We have received a circular 
from the Berrenberg Electric Lamp Syndicate, Limited, calling 
attention to their new incandescent lamp, for which long life, 
permanency of candle-power and economy are claimed; these 
qualities are ascribed in great part to the use of a high vacuum 
obtained by a mechanical air pump. 

Messrs. Markt Bros. & Co. send us fly-sheets of particulars and 
Prices of telephones, which can be coupled to ordinary bell circuits, 


trembling bells, pushes, indicators, and tumbler switches, all of 
which are offered at clearance prices. 

A leaflet comes to hand from the Fuller-Wenstrom Electrical 
Manufacturing Company giving prices of the “ Regina” enclosed 
motors, from 1 to 10 H.P. e 

We have received from the General Electric Company lists of 
their multipolar enclosed and semi-enclosed motors, and slow- 
movement motor starters with automatic release ; also of reversible 
automatic lift controllers and motor-driven starters for machine 
tools, &c. The Peel-Hawkins enclosed lift motor is illustrated, as 
well as the complete equipment for an electric lift. 


Changes of Address.—Mr. J. Ferguson Bell has left 
Stafford to take up the position of chief engineer and manager to 
the Derby Gas, Light, and Coke Company; his new address is Friar 
Gate, Derby. Mr. H. Pooley, his successor, now occupies the 
position of engineer and manager of the gas and electricity depart- 
ments of the Stafford Corporation, and all business communications, 
in future, should be addressed to him instead of to Mr. Bell. 

Messrs. Ward & Goldstone call our attention to the fact that their 
new address is Dutton Street, Strangeways, not Doulton Street, as 
we had it last week. 

The Edison & Swan Company, owing to the expansion of their 
business, have removed their supply department to 27, College Hill 
(almost immediately opposite their head offices and showroom in 
Queen Street), where there are departments for the supply of 
accessories, electroliers, wires and cables, &c., &c., of which there are 
large and varied stocks. 


Decease.—Creditors of William Dan Berry, deceased, 
late electrical engineer, Huddersfield, are requested to send in their 


claims to E. F. Brook, 19, John William Street, Huddersfield, 
before the 30th inst. 


Holidays.—Messrs. Belliss & Morcom, Limited, inform 
us that their works and offices will be closed from Monday, August 
6th, to Monday, August 13th, both days inclusive, during which 
time no goods can be received. 


Liverpool Overhead Railway Company. — The 
directors recommend the declaration of dividends at the following 
rates (less income-tax), payable on and after August 16th, next :— 
5 per cent. per annum on preference shares, £3,000; 3 per cent. per 
annum on ordinary shares, £6,750; leaving a balance of £4,452 12s. 
to be carried forward to next half-year. 


A Novel Action,—A case, which is the first of its kind 
in Scotland, was heard by Sheriff Reid at Edinburgh Small-Debt 
Court last week, when the Postmaster-General craved decree for 
£9 Ss. 1d. against Adam Loch, contractor, Shandwick Place, Edin- 
burgh, in respect of damage done to the telegraph line below a 
street in Leith, where defender was carrying on building opera- 
tions. Pursuer alleged that the telegraph line was melted by the 
heat from a tar boiler which defender was using. It was contended 
for the Postmaster-General that, under the Telegraph Act, Mr. Loch 
was liable, and authorities from the English Courts were quoted in 
support of the contention. On the other hand, defender pleaded 
that as he did not know that the telegraph line was there, he should 
not be held liable. He had only carried out his operations in 
accordance with the recognised custom of his trade. Sheriff Reid 
held that defender was liable, and gave decree for the amount 
sued. 


Outings.—On Saturday, 21st ult., a party of 70 of the 
Bolton Corporation gas and clectric fitters, accompanied by Alder- 
man Miles, J.P. (chairman); Councillor Horrocks, (vice-chairman) ; 
and Councillor Tootill (member of the committee); Mr. Walsh 
(office superintendent); Mr. Arthur Ellis, M. I. E. E. (electrical 
engineer), and Mr. R. Baker (gas and electric fittings superintendent), 
held their annual picnic at Castleton, where the “Speedwell” and 
“ Blue John” mines were explored with interest. After lunch the 
party drove to Hathersage and “Surprise View.” Later, Mr. 
Councillor Tootill on behalf of the fitters, presented to Mr. 
Alderman Miles, a very handsome epergne in elaborate wrought- 
iron and copper work, as a token of respect, and a memento of the 
occasion. Mr. Alderman Miles feelingly thanked them for the 
handsome and unexpected present. The arrangements were made 
by Mr. R. Baker and Mr. H. Makin, and left nothing to be desired. 

The employés of the British Electric Works Company, Limited, 
held their second annual picnic on Saturday last. Tannworth in 
Warwickshire was the spot selected, and the party of 630 hada 
very enjoyable day. 


Partnerships.—We are informed that, after a friendly 
arrangement with Mr. W. Schmahl, the former partners of the firm 
of Coxon, Schmahl & Burrell, viz., Mr. J. Coxon and Mr. J. H. 
Burrell, have renounced their claims as partners of the firm of 
Coxon, Schmahl & Burrell. Mr. S. J. Atkinson has entered into 
active partnership with Mr. W. Schmahl; they will take over the 
above business, and will in future trade under the style of Atkinson, 
Schmahl & Co. The working capital has been greatly increased, 
and the firm will shortly remove to larger premises to keep up with 
the requirements of their business. 

Messrs. F. E. and A. S. Elmore have entered into partnership as 
consulting electro-metallurgists, and have opened offices at 4, 
Bishopsgate Street Within, E.C. 


Sale,—The business of Messrs. Middleton & Co., Limited, 
Aberdeen, is for sale. See ‘ Official Notices” to-day. 

Watertight Switches,—A want which has up to now 
been unfulfilled, is that of a really watertight switch. The incon- 
sisteucy of the common practice of installing high-class conduits, 
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waterproof throughout, and leaving them open at the outlets, needs no 
emphasis. We have just scen, however, a very neat device which is 
being introduced by Messrs. Newsome, Pinching & Walton, in 
which an ordinary high quality tumbler switch is enclosed in a 
metal box, and operated by an external handle, the joint being made 
by grinding two faces to a perfect fit. So far as we can see, this 
device is admirably adapted for its purpose. 


Boiler and Steam-pipe Covering.— Messrs. Jones and 
Horsfield, of Raglan Street, Hyde, near Manchester, inform us that 
in these daysof high pressures and superheated steam with dear coal, it 
is essential that the covering chosen for boilers and pipes should be 
the very best non- conductor that can be found, and they believe the 
Jones patent insulator of silicate cotton in sheet-iron casing is 
the most effective and durable covering for high pressures. We 
often find,” say they, “that the covering of a new boiler is included 
in the contract price for the boiler; this is a great mistake, as the 
Lest class of covering does not get put on, and there is, consequently, 
great loss of heat all the time the boiler is under steam.” 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—At a meeting of the Gas and Electric 
Lighting Committee last week, Councillor Kemp, convener, 
presiding, authority was given to Mr. Bell, electrical engineer, to 
take in tenders for additional plant, consisting of two 200-K w. sets 
and one 420-K W. set. The new plant has to be ready to met the 
demands for electric lighting in the autumn and winter of 1901. 


Asylum.—At the quarterly meeting of the Durham 
County Council last week it was reported that the installation of 
electric light in the Durham County Asylum at Sedgetield cost 
£1,707 18s. 4d. 


Austria.— The Austrian Schuckert Company, cf Vienna, 
is preparing the plans for a projected central electric power station 
at Krottendorff, Styria. Water power will be utilised. 


Bristol.—The Electrical Committee of the Bristol Cor- 
poration have presented to the Council a report on their work for 
the year ending March 25th last, which gives a good deal more 
information than similar publications in previous years. The 
number of subscribers at the year’s end was 1,215, an increase of 248, 
and the number of 8-c.P. lamps stood at 85,956, against 68,536. During 
the year a number of motors have been connected, and the committee 
anticipate a much larger demand when their advantages are 
better known. The number of units sold was 1,812,511, an increase 
of 449,725. The accounts the committee regard as “satisfactory,” 


considering that the effects of the reduction in the charges for 


private lighting made on October Ist, 1898, and for public lighting 
on January Ist, 1899, have been felt throughout the year, whilst 


only a part of the previous financial year was affected. The 
following are a few of the items in the account :— 
Gross receij ts .. . £31,717 14 2 
Gross expenditure 17,962 1 0 


. Gruss profit ie 955 es . £13,755 13 2 
Interest on loa: s and banker's over - 
draft .. 85 R as fe £6,019 15 8 
Repsyme: t of money borrowed .. 7.590 0 0 
— 138,609 15 8 
Balance iyi Se £145 17 6 
The financial position on March 25th was as follows :— 
Total capital expenditure sa 2G . . 42 2,588 7 2 
Mortgage debt te £228,730 0 0 
Less paid off or set ss de 80,110 0 0 
— 198,020 0 0 
Balance to credit of reserve fund.. or ee 8 5,000 0 0 
Balance to credit of depreciation account 2,024 17 7 


Appended to the report is one by Mr. Faraday Proctor, the city 
electrical engineer, who mentions that there are 51 sub-stations and 


about 128 miles of cables laid. The sub-stations are constructed 


underneath the pavements, and consist of brick-lined chambers 
measuring 10 feet long by 6 feet 6 inches wide and 6 fect 6 inches 
deep. The engineer has analysed the accounts, from which we 
extract the following: — Works cost, 1:50d.; total cost, 2 18d. per 
unit; average price obtained for private lighting, 4°18d. ; for public 
lighting, 1°725d. The coal bill per unit has been reduced, although 
the actual cost of coal per ton has been higher, thus showing addi- 
tional economy in working. The load factor in Bristol is only 
12°35 per cent. The average hours per annum during which each 
lamp is alight are only 733, or about 2°01 per day. 


Chelmsford.—The Lighting Committee has recommended 
the Town Council to accept the tender of the electric lighting com- 
pany for lighting the public lamps for five years from March 25th, 
1901, at the following prices:—Arc lamps, £25 5s. each per annum, 
and incandescent lamps, £3 3s. each. 


Crystal Palace.—The serious explosion at the Syden- 
ham electric lightingiworks might have greatly affected the arrange- 


ments for the lighting of the Crystal Palace had it not been for 


the prompt steps taken by the Palace authorities to cope with the 


emergency. The supply for the theatre, the club, the dining rooms 


and elsewhere was received from the Sydenham works, but no sooner 
did the accident occur than measures were taken to enable the 
Palace programme to be carried through without the slightest hitch. 
The evening performance was given in the concert room while the 


Palace engineers were completing their plans to employ the plant 
kept in reserve within the building; neaxvly three-quarters of a mile 
of cable were laid as temporary mains, with the result that tlie 
disaster had little or no effect on the lighting of the Palace. 


Dublin.—The reports of the Dublin Electric Lighting 
Committee and Mr. Robert Hammond, M.Inst.C.E., on the tenders 
for the boilers aud polyphase generators for the new municipal 
electricity works at Dublin have been submitted to the Council, and 
comprise close upon-100 pages of printed matter, the greater part 
of which is made up of abstracts and analyses of 42 tenders for the 
generators and eight tenders for the boiler house plant, that were 
submitted in response to the Corporation's invitation. Adopting 
Mr. Hammond’s advice, the Committee have recommended the 
Council to accept the following: 

PoOLYPHASE GENERATORS WITH COMPOUND ENGINES, 


Name. Engines. Generators. Amount. 


General Electric Company, D. Stewart & Co., Oerlikon, Switzer- £83,061 
Limited, London. Glasgow. land. 


BorLer House PLANT. 


Name. Plant. l Amount. 
Ho'dsworth & Sons. Lancashire boilers. £6,663 
< Holdsworth & Sons. Economisers. £1,060 
Babcock & Wilcox, Limited. Water-tube boilers. £5,278 


Exeter.— The City Council has adopted a scheme drawn 
up by the city electrical engineer, Mr. Munro, for a new electricity 
works of 3,000 H.P. capacity, of which plant for 1,500 H.P. will be 
installed. The estimated cost is £41,550. Mr. T. P. Wilmshurst, 
borough electrical engineer, Derby, has reported favourably on the 
scheme. There are now 19,800 lamps connected to the mains. The 
site of the new works is convenient of access both by water and rail. 
Pending the transfer and extension of their electric lighting plant, 
the Exeter City Council, 4 few days ago, decided to order three 
trausformers of 30 Kw. capacity in readiness for the winter, at an 
estimated cost of £210. 


Faversliam.— In order to prevent a company from 
obtaining a monopoly, the Faversham Town Council has decided to 
make application for powers to supply electricity. 


Freswick.—Dunbeath Castle, the residence of Licut. 
Alexander Sinclair, R. N., of Freswick, was recently fitted up with 
electric lighting by Messrs. Macaulay, Clark & Maclaren, Glasgow. 
This fine old castle is situated on the sea cliffs, 21 miles south of 

Wick, and has many historical associations. 


Glossop.—The Town Council has completed the transfer 
of its lighting order to Messrs. Edmundson’s Electricity Corporation 
the latter paying all costs incurred. 


Gravesend.—The Town Council have received an 
exhaustive report from the expert (Mr. W. H. Trentham) on the 
subjects of electric lighting, the supply of energy to the tramway, 
and also upon the destruction of refuse. The estimated cost of 
the generating plant was £30,580, and that of the dust destructor 
£3,500. The Town Council referred the report to the whole Council 
in Committee. 


Guernsey.—The new works of Edmundson's Electricity 
Corporation, situate at Les Amballes,” Guernsey, were formally 
inaugurated on July 25th, in the presence of a large and distin- 
guished company. 


Hanley.—The Lighting Committee has resolved to raise 
the charges for street lighting by arc and glow lamps. 


Italy.—A 30-years’ concession has been granted to the 
Società per le Strade Ferrate del Mediterraneo to utilise the water- 
power of the River Tierno at Vizzola-Ticino (Milan province) in the 
generation of electrical energy. 


King's Lynn.—The accounts of the Corporation for the 
year ending March 31st, 1900, show that in the electricity depart- 
ment a gross profit of £1,372 has been realised as the result of seven 
months’ working, against which must be set the sum of £1,366 
repayment of loan and interest. Since the plant was started in 
August last, 126,496 units have been sold, producing an income of 
£2,537 ; rental of meters has produced £32, and sale and repair of 
lamps 4572; of the income from the sale of current £1,036 bas been 
obtained from private consumers at 54d. per unit, and £1,501 from 
public lighting. The demand for current in King’s Lynn is already 
far in excess of the capacity of the plant, but the Committee hopes 
shortly to be able to satisfy all demands, and application has been 
made to the Local Government Board for sanction to borrow an 
additional sum of £10,000 for extensions at the works. 


Lancaster.—Owing to the advance in the price of coal 
the Electricity Committee of the Lancaster Corporation has decided 
to advance the prices for electrical energy as follows: For motor 
purposes, from 3d. to 34d. per unit; for lighting purposes, from 42d. 
to 5d. per unit. Mr. Conn Heald, chairman of the Committee, 
hoped the day would come when they would use the forces in their 
tidal river for producing electricity, instead of having to rely 
almost solely on coal. The price of gas has also been raised from 
28. Gd. to 28. 9d. per 1,000 feet on account of the, increase in the 
price of coal. 


London.— MaryLespoxe.—The Metropolitan Electric 
Supply Company is about to sell its Marylebone or West London 
undertaking to the Marylebone Vestry. It will be recollected that 
the second company applying to Parliameut for the confirmation of 
a competing order was defeated three weeks ago on the statement 
that a provisional agreement had been entered into with the Metro- 
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politan Electric Supply. The purchase price, it appears, is to be the 
amount of capital expended by the company up to the date of the 
transfer, October 1st, 1901, approximately half a million sterling. This 
is to be paid for in 53 per cent. Vestry or Borough Council Bonds, 
so that no money will pass. It would appear that the Vestry has 
the best of the bargain. In the case of the Corporations of Bir- 
mingham and Sheffield, where similar transfers have taken place, 
they have been upon a 6 per cent. basis on the capital outlay. 
According to the profit and loss account of the Metropolitan Com- 
pany’s Marylebone order for 1899, the net profit was sufficient to 
pay 7 per cent. on the capital outlay. Messrs. T. H. Brooke- 
Hitching, Fletcher Little, and G. Panton negotiated this very 
important transfer for the Vestry. 

Loxpox County Councin.—The Finance Committee reported at 
a meeting of the County Council on Tuesday having considered an 
application from the Shoreditch Vestry for a loan of £67,783 for 
electric lighting purposes. It appeared that of that sum £11,701 
was in respect of buildings, but the Council's architect was able to 
recommend £13,282 for that item, the increase on the Vestry's 
figure being for new stores and 5 the cost of which 
was under- estimated by the Vestry. The balance of £56,082 was for 
engineering works, and from that sam the committce had deducted 
£7,940 for station equipment, and £5,550 for works to mains, as the 
statements and details produced did not account for those amounts; 
£4,800 had been deducted for meters, and £3,000 for land and 
buildings upon which the committee were not yet prepared to 
report, and £5,664 for street lighting, as to which the committee 
were not satistied. On the recommendation of the committee the 
Council decided to sanction a loan of £42,400. It was also resolved 
to lend £69,460 to the Islington Vestry for electric lighting 
purposes. 

HampsTEAD.—The Lighting Committee of the Vestry has recom- 
mended that the tender of Messrs. W. T. Glover & Co. be accepted 
for the supply of electric cables for the next 12 months. 

The Lighting Committee is experimenting with incandescent 
electric lamps of 50 and 100-c.e. for street lighting, as the are 
lighting is regarded as not quite sitisfactory. 

POLAR. — The Board of Works has resolved to instal 20 arc lamps 
for street lighting at an initial cost of £876, and an annual charge 
of £384. The Board has also decided to put 25 prepayment meters 
in use on trial for three months. 


North London District.—A conference on the subject 
of electric lighting has just been held at Tottenham, at which repre- 
sentatives of the District Councils of Edmonton, Enfield, Finchley, 
Southgate, Tottenham, and Wood Green were present. <A resolu- 
tion was adopted that the local authorities mentioned should enter 
into an agreement for the promotion of a Bill in the next Parlia- 
mentary session to confer powers upon a joint committee to supply 
electric power. It was also agreed that the appointment of á clerk, 
engineer, solicitor, and Parliamentary agent should be left to a 
joint committee. The decisions arrived at by the conference arc 
meeting with a favourable reception from the Councils interested in 
the matter. 


Partick.—The question of a site for the electricity works 
and refuse destructor has now been disposed of, the opposition having 
been withdrawn. 


Norway. — Messrs. Schuckert & Co., of Nuremburg, 
have acquired a large calcium carbide works at Hafslund, Norway. 


Provisional Orders will be sought for— 

AUCHTERARDER.—By the North British Electricity Supply 
Company. 

BRIOHOUSE.— By the North British Electricity Supply Company. 

BIGGLESWADE.—By the North British Electricity Supply Com- 
BLY. 

S the Chester-le-Street Parish Lighting 
Company, Limited, which at present uses gas. 

CIRENCESTER.—By the United Electric Light and Traction Com- 
pany. The District Council will oppose. 

DUNSTABLE AND HOCGHTON REGIS. By Messrs. Garrett & Co. 

NEWHAVEN.—By Messrs. Simmons & Simmons. The District 
Council objects. 

Risuton.—By the Blackburn Corporation, and by Mr. C. 
Chadwell. 

SwANAGE.— By the Bournemouth and Poole Electricity Supply 
Company. 


Pwllheli.—At a meeting of the Pwllheli Town Council 
held on July 18th, a letter was read from Messrs. Bennett, Ward 
and Son, Manchester, conveying an offer for the transfer of the 
electric lighting provisional order which had been obtained by the 
Corporation of Pwllheli. The Finance Committee of the Council 
thought that some of the provisions mentioned were high, and after 
further correspondence Messrs. Bennett, Ward & Son modified the 
terms of the offer. It was decided that a special meeting of the 
committee should be convened to discuss the lighting question. 


Richmond.—The Electric Light and Power Company have 
reduced their charges from Lady Day as follows:—For lighting, 
from 7d. to 6d. per unit; power, from 6d. to 4d.; meter rents are 
reduced 25 per cent.; wiring is also now done by the company on 
the hire purchase system. _~ 


Rochdale.— An error, which we regret, occurred in our 
note on Rochdale electricity works last week, when Mr. “T. A. 
Lacey“ was said to be the electrical engineer to the Corporation. 
Rightly, Messrs. (E. M.) Lacey, Clirehugh & Sillar are the con- 
sulting engineers, aud the clerk of works is Mr. C. C. Atchison, to 
whom we are indebted for the correction. 


* 


Spain.— Tenders have just been invited for the concession 
for the elcctric lighting of the town of Roadabia (Oxense province) 
during a period of 20 years. 


Sunbury.—Last week Mr. Gripper, representing the 
Twickenham and Teddington Electric Supply Company, had an 
interview with the District Council with regard to the company's 
proposed application for a provisional order, and explained the 
main features of the company's scheme. 


Woking.—The directors of the Woking Electric Supply 
Company, Limited, have issued a notice stating that from and 
after Midsummer, 1900, the price of energy is reduced as follows :— 
For any number of units up to 20, 8d. per unit; and for each unit 
over 20, 7d. It would scem that there is ample scope for 
reduction ! 


Wolverkampton.— The electric light is being installed 
inthe Wolverbampton Eye Infirmary by the District Electric Com- 
pany, to the specifications of Mr. Leonard Stallybrass, electrical 
engineer, Wolverhampton. 


ELECTRIC TRACTION NOTES. 


Bath.—The Light Railway Commissioners, represented 
by Mr. Gerald A. R. Fitzgerald and Colonel Boughey, held an 
inquiry at Bath on Monday concerning an application made jointly 
by the Bath Corporation and a syndicate, consisting of Sir James 
Sivewright and Mr. Leopold Hirsch, for an order to establish a 
system of electric tramways in Bath and the surrounding districts. 
Mr. Balfour Browne and Mr. Vesey Knox represented the promoters, 
and Mr. Lewis Coward the Corporation. The promoters are to 
establish and run the tramways, paying the Corporation an annual 
wayleave increasing from £400 to £500, the Corporation having 
frequent opportunities for purchase. The existing horse trams 
are to be bought by the Corporation and handed over to the pro- 
moters at the same price. The chairman announced that they were 
prepared to recommend the granting of the order, but the annual 
wayleave which the Corporation would receive must substantially 
be spent in effecting street improvements on the routes. 


Dublin.—An action was heard last week before the Re- 
corder of Dublin (Sir Frederick Falkinor), for recovery of damages 
for injuries received. Mr. John Bates claimed £50 from the Clontarf 
and Hill-of-Howth Tramway Company for breach of duty of 
defendants in not protecting, managing, and regulating electric 
Wires in the vicinity of Dollymount on May 11th, 1900. Plaintiff was 
walking with a friend along the road at 8.30 p.m., when he was 
struck by a telephone wire hanging across the trolley wires, the 
property of the defendants, and received a severe shock, being 
thrown violently to the ground. It appeared that there were no 
guard wires on the poles of the defendant company. The 
defendants pleaded that the wire which caused the damage was the 
property of the Telephone Company. The Recorder granted a 
decree for £8 8s. 


Duablin—Howth.—The tramway from Dublin to Howth, 
9 miles in length, was opened for traffic on Thursday last week. 
The route follows the curve of Dublin Bay, and crosses the 
peninsula of Howth to the East Pier; it is likely to command a 
heavy traffic, especially during the summer. 


Dudley.—A dispute of a very remarkable character has 
arisen between the representatives of the Dudley Corporation and 
the British Electric Traction Company. The Corporation has an 
agreement with the company to take over at valuation in the course 
of about four years, the whole of the tramlines within the borough 
now worked by the company. One clause in the agreement pro- 
vides that the lines shall be constructed and equipped to the satis- 
faction of the borough surveyor (Mr. J. Gammage). On Saturday last it 
was discovered that instead of laying the cables in earthenware con- 
duits and setting thein in pitch, the Tramway Company's workmen 
were threading the cables through pipes. Mr. Gammage protested, 
but the Traction Company’s foreman continued the work in spite of 
all that could be said. Various official negotiations took place, but 
still the work proceeded. The upshot was that a gang of 
Corporation workmen were set to fill up the trench which at Scott's 
Green the tramway men had excavated. The excitement then 
became great and rapidly developed ; as fast as the tramway men 
pushed forward their cutting, just as fast did the Corporation 
employés fill it up and batten it down. High words were bandied 
between the two scts of workmen, and threats of a somewhat 
sanguinary nature were freely indulgedin. Matters were in no way 
improved when the Tramway Company brought carts on the scene 
to carry away the dirt thrown from the trench, thus taking from the 
Corporation men the opportunity of refilling the excavation. 
As a matter of fact, hostilitics did not cease till Sunday afternoon, 
by which time a large number of carts as well as the Corporation 
traction engine had been brought into requisition. The traction 
engine was placed transversely across the tramway company’s 
line of operations, and some of the tramway navvies made an 
ingenious attempt to upset this cumbrous vehicle. Eventually the 
tramway officials, acting upon instructions from London, withdrew 
their workmen, and arrangements were made for a conference 
between the tramway directors and the Corporation. The 
tramway officials state that the method on which they 
have been working was precisely the same as that adopted 
on the line through Netherton, and was superior to that 
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on the Stourbridge line, on which the troughs for the cables 
are of wood. The solid system used in connection with the electric 
lighting of the borough is, they state, quite unsuitable for tramway 
work. Mr. Gammage was asked on Sunday why the matter could 
not have been left to legal arbitrament, and his reply was that an 
injunction would be applied for at the earliest possible moment. 
Meanwhile he had deemed it necessary to take other steps. 


Hayling Island.—The Earl of Jersey and Col. Bougher, 
Light Railway Commissioners, attended last week at South Hay- 
ling, to inquire into a scheme for constructing a light railway, 24 
miles in length, from the Ferry to East Stoke.—Mr. Wedderburn, 
Q.C. (instructed on behalf of Mr. Park, a large local landowner, and 
the trustees of the Park Estate), objected that Mr. Park had not 
been served with any notice at all, and his name was not even 
mentioned in the book of reference.—Mr. Bassett Hopkins, Q.C., 
for the promoters, said Mr. Park’s own solicitor (Mr. Chester) was 
one of the trustees, and he had been expressly served with a notice. 
Mr. Wedderburn said although Mr. Chester might have had 
knowledge of these matters, he had no authority to accept service 
for Mr. Park.—After a discussion, the Earl of Jersey said the objec- 
tion was of such a nature that they could not overrule it. It was 
very important that the rules of the Board of Trade and the condi- 
tious of the Act of Parliament should be strictly complied with; 
but, instead of dismissing the application, they thought the better 
plan would be for the promoters to make an amended application 
supplying the deficiencies of the case. It was agreed to adopt this 
course. 


Kingston.—The Light Railway Commissioners, the Earl 
of Jersey presiding, held an inquiry last week into an application 
by the British Electric Traction Company for an order to construct 
electric tramways in Kingston and Surbiton and part of the districts 
of Esher and Thames Ditton. The application was opposed by all 
the local authorities concerned and also by the Surrey County 
Council. After hearing counsel the Commissioners intimated that 
they could not see their way to grant the order applied for. 


Laneaster.—The Tramways Committee, having visited 
the Tramways Exhibition in London, has reported to the Town 
Council strongly in favour of the overhead trolley system. 


London.— At a meeting of the London County Council 
on Tuesday, Mr. Mellville Beachcroft, on the motion for the 
reception of the report of the Highways Committee, asked what was 
the position of the Council in regard to the veto of local authorities 
in relation to tramways. 

Mr. J. W. Benn, chairman of the committee, stated in reply that 
he could not speak authoritatively, but he had been informed by the 
Parliamentary agent that day that the authorities of the House of 
Commons did not see their way to remove the veto which had been 
auch a serious block to the development of tramways in London. 
Replying to Mr Leon, the Chairman mentioned that the committee 
hoped to bring to bear in the immediate future, certain clauses in 
the lease of the tramways to the North Metropolitan Tramways 
Company, which would empower the Council to transform that 
system or parts of it to electric traction. 

The Highways Committee submitted proposals for the construc- 
tion of 28 new tramways or sections of lines, the totals being for 
164 miles on the north of the Thames and 12 miles on the south 
side of the river. These proposals, an abstract of which is given in 
another column, were adopted in entirety after a discussion extend- 
ing over two hours. Ina report on the commercial prospects of the 
tramways the Finance Committee said :—‘ As regards the longer 
extensions and new lines, the Highways Committee have been care- 
fully into the question of probable financial results upon reports by 
the tramways manager as to the probable traffic receipts and working 
expenses, and by the controller as to the annual debt charges on 
the estimated capital outlay. The manager has estimated for 
traffic receipts at 1s. per mile run and working expenses at 6d., 
leaving a profit on working of 6d. per mile run. Out of this the 
debt charges have to be paid. The present traffic receipts on the 
Council's lines average a little over 104d. per mile run, and the 
common experience is that on conversion from horse traction to 
electric traction the receipts per mile are considerably increased, 
owing partly tothe largely increased passenger accommodation per car, 
and partly to the improvement in the service. In Glasgow, according 
to the accounts for the year to May 31st, 1900, just published, the 
horse-car receipts averaged 11°44d. per mile, while the newly- 
equipped electrical lines produced 13°87d. per mile. The working 
expeuses in Glasgow for the same year averaged 626d. per mile on 
the electrical lines, giving a profit on working of 761d. per mile. The 
Glasgow figures relate to five miles of double track, and better results 
may be looked for when the conversion of the whole system has 
been completed. We think, therefore, that the estimate of 6d. a 
mile profit on working by electric traction is a safe one, and on this 
hasis the manager’s estimates of traffic on the several lines show in 
total the following result :— 


Estimated annual profit on working E x ag . £90,061 
Annual charge for interest on and repayment of capital outlay— 
Tramways ss se vs es os se £56,200 
Street widenings chargeable to tramways - £15,430 - 
71,680 
Estimated annual surplus .. 90 ee . £18,481 


Norwich.—Colonel Yorke, R.E., of the Railway Depart- 
ment of the Board of Trade, inspected the track of the Norwich 
Electric Tramways Company on July 26th. Col. Yorke stated that 
this was the most extensive system that he had yet inspected at one 
time, and he considered that the scheme had been thoroughly well 
worked out, taking into consideration the narrowness and crooked- 


ness of many of the streets. A few alterations of a minor character 
were required by the inspector, who said that the Board of Trade 
would offer no objection to the lines being opened as soon as they 
had been effected. Mr. Trotter, M.I.C.E., recently inspected the 
electrical equipment of the tramways, of which our description is 
concluded in this issue. Traffic commenced on Monday last. 


Southampton.—aAt the last Council meeting, the Tram- 
ways Committee having reported the receipt of two letters com- 
plaining that the present tram service was unsatisfactory, the 
Sheriff (Mr. Durnsford) said when they saw there was a jump from 
50,000 to 120,000 passengers per week, and there were only 12 cars, 
they could not be surprised at the Committee’s inability to give an 
efficient service under the circumstances. They had urged on the 
contractors, but he was afraid they would not have the additional 
cars which had been ordered for some time. | 


Warrington.—The promoters of the Warrington aud 
Runcorn Light Electric Railway have withdrawn their application 
to the Board of Trade for the necessary powers. The scheme 
will probably be revived in the course of the next few months, 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff.—At a meeting of the Public Works Committee 
last week, Alderman D. Lewis presiding, Mr. Wheatley (town clerk) 
announced that the National Telephone Company were desirous of 
re-opening negotiations with the Corporation for the laying down of 
underground wires. The company had more than once approached 
them on this matter, but they offered only 2s. 6d. per subscriber, 
whereas they paid 5s. in one or two other towns. The Mayor 
(Councillor Brain) said that the Telephone Company were at present 
in a more accommodating spirit, and would pay 5s. The matter was 
referred to the borough engineer, with instructions to report upon it 
fully. l 


Dover.—Some time ago the National Telephone C'om- 
pany made an application to the Town Council for permission to lay 
underground telephone wires in certain streets, which the surveyor 
recommended should be sanctioned. The Committee having deter- 
mined not to apply for a license, the town clerk was authorised last 
week to draw up an agreement and submit it to the company. 


German Cable to America.—On Wednesday the first 
German-American cable opened for the transmission of direct 
messages between Germany and the United States. The line 
stretches from Borkum to Fayal, one of the Azores, and thence to 


New York. It is 4,366 nauts in length. The cable was laid by a 


British company, but was taken over by the German Atlantic 
Telegraph Company on payment of a sum of nearly two millions 
sterling. The German Government will subsidise the new under- 
taking by an annual payment of £140,000 for 40 years on condition 
that another cable is laid, should the Government consider this 
advisable. The price per word to New York will be a small fraction 
over one shilling. 


Kingston.—A_ prolonged struggle is going on between 
the National Telephone Company and the Corporation of Kingston- 
on-Thames. The local service is admittedly deticient and the com- 
pany have laid underground cables between London and the 
borough boundary on Kingston Hill, but by no sort of manceuvre 
has the Town Council been induced to consent to the lines being 
continued underground. Columns of correspondence on the matter 
have appeared in the local Press, consisting mainly of assertions, 
denials and rejoinders from the company, the Town Clerk and the 
Postmaster-General. 


London.—At a meeting of the L. C. C. on Tuesday the 
Highways Committee reported that the appeal of the Council 
against the order of the judge in chambers, that the action by the 
Council against the National Telephone Company, to prevent tke 
company placing its works underground without the consent of the 
Council having been first obtained, should be tried by a special jury, 
came before the Court of Appeal on July 19th, and was dismissed. 
The action will therefore be tried by a special jury after the long 
vacation. On July 24th the information laid by the Post Office 
against the company was heard before a Divisional Court, when the 
company consented to an injunction restraining it from breaking up 
or opening any public thoroughfare within the county of London 
for the purpose of extending the company’s system of underground 
pipes or conduits, without first obtaining the authority of the Post- 
master-General and the consent of the Council, as required by the 


_ Telegraphs Act, 1892. 


New Cable.— It is stated that the British and Danish 
Cable Companies are about to lay a cable between Taku and 
Shanghai. 


The Pacific Cable Contracts,—The following appeared 
in the Outlook of the 28th ult. :—“ The Pacific cable has at last, thanks 
largely to the persistent pressure from Canada, reached the tender- 
ing stage. At least, invitations to tender are out. But experts, who 
should know if any one does, say that the Pacific Cable Committee 
is face to face with an even greater obstacle than any over which it 
has been puzzling these many weary months. Where, ask these 
experts, are tenderers for the Pacitic cable to get their gutta-percha ? 
The Eastern cable group have seemingly stolen one more march 
upon the Pacitic Cable Committee; they have at least, so it is said 
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given out orders for something like 14,000 knots (sic) of cable. As 
the result of this and other larger orders, the price of gutta-percha 
has so jumped up and the sources of production are so chocked that 
no responsible firm is expected now to give a fixed price or a fixed 
time for the completion of the Pacific cable. If this be so, what be- 
comes of the Pacific cable and, for that matter, of the furesight and 
business aptitude of the Pacific Cable Committee? The last day 
for the reception of tenders is Tuesday, August 14th, and we should 
therefore soon see these expert assertions put to the test. Mean- 
while Mr. Hanbury has informed Sir Edward Sassoon that the 
Cables of the Empire Inquiry is to be undertaken by representatives 
of the Board of Trade, the Post Office, the Treasury, the Admiralty, 
and the India, Colonial, and War Offices. But Permanent Official- 
dom is too much involved in the cable chaos ever to’show the way 
out. That must be done by open, above-board, searching investi- 
gation.” 


Telegraphic Interruptions and Repairs :— 


CABLES., INTERRUPTED. REPAIRED 
SOUTH AMERICAN :— 
Cayenne-Pinheiro .. .. Oct. 11, 1899 
Par4-Maranham March 1, 1900 . 


Cearé-Maranham .. ..  .- Feb. 20, 1900 
Iquique-Valparaiso .. 2 s .. July 90, 1900 .. es 
Cables south of Serena .. July 90, 1900 oe 
* P — 
95 . Jane 90, 1899 
ee March 6, 1900 
Latakia-Cyprus se s% .. June 20, 1899 
ss ez 225 .. Jan. 8, 1900 


. July 28, 1900 


.. June 12, 1900 es 
. June 14, 19000 ws 
.. June 90, 1900 aa 
.. June 16, 1900 ele 
.. June 18, 1900 
. July 29, 1900 


CHINESE : 
Tientsin-Pekin gè as 
Pekin-Kalgan oe 2 a 
Kalgan-Maimatchin ee oe ee 
Tientsin, via Shanghai... es ee 
Tientsin-Niuchwang és ee Ez 
Shanghai-Chefoo .. = ae si 


SOUTH AMERICAN :— 
Communications with all offices of a 


. July 80, 1900 


beyond Buenaventura .. os . January 22, a ss 
Eouador landlines .. . March 18, 1897 . be 
Landlines south of Macahé (Brasil) . Sa . April 25 1900 aise 
Landlines south of Serena se . July 80, 1900 
West INDIES :— 
Communication with interior of Haiti . July 29, 1900 


Communication “via Hanekine” interrupted 
on Persian territory ee os . Feb. 24. 1900 ee 
Saigon-Bangkok . July 30, 1900 


Trans-African Telegraph. Reports have arrived from 
Dar-es-Salaam, dated June 30th, to the effect that all the prepara- 
tions for laying the African Cape-to-Cairo telegraph as far as 
Kassanga, in German East Africa, were completed, and that this 
section of the line would be laid about the end of last month. 


Wireless Telegraphy at Sea.— Successful results were 
attained in the wireless telegraphy experiments conducted by the 
Northern Squadron on the voyage from Cherbourg to Brest. Com- 
munication was maintained between vessels more than 40 miles 
apart. The previous record in France was 30 miles. 

The Belgian Government have decided to instal Marconi's wireless 
telegraphy installations on their cross-Channel mail packets, running 
from Ostend to Dover. Experiments have been conducted between 
the ships and the shore over long distances with most satisfactory 
results. The distance from Ostend to Dover is 68 miles, and the 
vessels will communicate with the nearest port, which will only be 
35 miles away at the most. 

The South-Eastern and Chatham and Dover Railway Company 
made arrangements some months ago with Marconi's Wireless Tele- 
graph Company for the installation of the latter’s apparatus on their 
boats running between Dover and Calais, but, says the Daily Mail, 
the General Post Office prevents it from being carried out. 


Weedon.—The Post Office telegraph and telephone 
testing station and stores at Weedon were ignited by lightning on 
Friday night, but, the alarm being quickly raised and 100 soldiers 
from the barracks speedily arriving, the fire was soon extinguished. 
The delicate and expensive testing apparatus was seriously damaged, 
and a number of the main line wires, of which 172 pass through the 
station, were fused. The Post Office clectricians residing at Weedon 
began at once to rejoin the wires, and, by connecting them outside 
the station instead of running through it, all communications were 
restored by daybreak the next morning. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark.—The municipal electrical works 
are wanting 200 pieces electro-meters.“ For particulars sce 
“Official Notices” July 20th. 


Accrington.—The Corporation wants tenders for the 
supply of electricity meters. See ‘ Official Notices“ to-day. 

Belfast.—Aucust 15th. The Electric Committee wants 
tenders for an auxiliary feed-water heater and piping. See Official 
Notices” July 27th. 

Blackburn.,—August 6th, The Corporation wants 
tenders fora traction switchboard.” Sce “ Official Notices“ July 27th. 


Bradford. — August 13th. The Guardians of the 


Bradford Union want tenders for the electric lighting of the 
workhouse. See “Official Notices“ July 27th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
ae a for three francs at the office, No. 14, Parvis St. Jilles, 

t. Jilles. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephune exchanges, local and interurban, complete in all 
respects. See “ Official Notices“ to-day. 


Dorking.— The District Council are open to receive offers 
for leasing their provisional order. See Official Notices“ July 20th. 


Edinburgh, — August 13th. The Corporation wants 
tenders for coal-convey ing machinery for Dewar Place station. See 
“Official Notices” to-day. 


Germany.—September 10th.— The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 3s. from the 
Secretariat II. der Finauz Deputation (Rathhaus Ober-Erdgeschoss, 
Zimmer 429), and tenders marked 339 are to be sent to Die Finanz 
Deputation, Hamburg. 


Grays Thurrock.— August 9th. The Council is inviting 
tenders for Lancashire boilers, 100-Kw. steam dynamds, economisers, 
switchboards, battery, crane, mains, and other plant, &c. See “ Official 
Notices ” June 29th. 


Grimsby.—August 8th. The Corporation wants tenders 


for wiring the electricity works. See “ Official Notices” July 20th. 
Grimsby. — August 18th. The Corporation wants tenders 


for the supply of a steam engine and dynamo, and extension of 
switchboard. See “ Official Notices“ to- -day. 


Halifax.—Tenders are invited by the Town Council for 
mechanical stokers. See Official Notices“ July 27th. 


Halifax.—The Corporation wants tenders for the supply 
of incandescent lamps. See Official Notices ” to-day. 8 


Leeds. —The Corporation wants tenders for the purchase 
of second-hand machinery, at present in use in connection with the 
electric tramways. See ‘ Official Notices“ to-day. 


London.—Aucust 14th.— The Sonth Londen Electric 


Supply Corporation, Limited, invites tenders for condensing plaut 
and cooling tower. See “ Official Notices“ to-day. | 


London.—August 20th. The Central Electric Supply 
Company wants tenders for boilers and piping, and mechanical 
stokers. See Official Notices“ July 27th. 


Luton.—September 14th. The Town Council invites 
tenders for watt-hour and demand meters. See “ Official Notices“ 
to-day. 


Madrid.—August 18th. Tenders are invited by the 
Spanish Government, not later than August 18th, for the concession 
of a system of electric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
N Office between 11 a.m: and 5 p. m. 


Newcastle-on-Tyne.— August 22nd. The Corporation 
wants tenders for laying five miles of double-line tramway. See 
“ Official Notices“ to-day. 


Russia. — August 28th. The General Direction of the 
Russian Posts and Telegraphs in St. Petersburg are invit ing tenders 
until August 28th for the concession for the working during a period 
of 68 years of the telephone exchanges in St. Petersburg, Warsaw, 
Riga, Moscow, and Odessa. 


Salford.—August 13th. The Corporation wants tenders 
for lighting cables, tramway feeders, and street lighting. =e 
“ Official Notices” J uly 13th. 


Spain.—August 10th. Tenders are being invited until 
August 10th by “the municipal authorities of Mogner (Hullva 
province), for the concession for the electric lighting of the town 
during a period of 20 years. Particulars can be obtained from, and 


tenders are to be sent to El Secretario del Ayunlamento de Mogner 
(Hullva). 


Stockport. — August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See “ Official Notices“ July 13th. 


The Pacifie Cable.—August 14th. Tenders for the 
manufacture and laying in the Pacitic Ocean of 8,272 nautical miles 
of telegraph cable are invited by the Pacific Cable Committee 
on behalf of Her Majesty's Government and the Governments of 
Canada, New South Wales, Victoria, New Zealand, and Queensland. 
See Official Notices“ July 20th. 


Torquay,—August 6th. Tenders are wanted by the 
Corporation for two water-tube boilers with superheaters, two 
inductor alternators with Willans engines, pipework, surface con- 
denser, extensions to high tension switchboards, wattmeters, &c., 
and transformers. See“ Official Notices“ July 20th. 


(Continued on page 188.) f 
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GLOUCESTER ELECTRICITYS WORKS. 


THE history of the electric light question in Gloucester dates 
from June, 1889, when four companies gave notice of their 
intention to apply to the Board of Trade for provisional 
orders authorising them to supply electricity within the dis- 
trict of the city of Gloucester. A report was then. prepared 
explaining the various courses open to the Council, and it 
was decided not to consent to the application of any company, 
but to obtain further information and consider whether or 
5 the Council should itself apply for such a provisional 
order. 

Notices were given by three companies in 1890, by one 
company in 1891, and by two companies in 1894, but no 
further proceedings were taken by any of the companies. 

In 1895 one company again gave notice, and proposals 
were made by the City of Gloucester Tramways Company, 
Limited, for a combined scheme for electric lighting and 
traction. EE 

On November 12th, 1895, the Corporation decided not to 
consent to the application of any company, and resolved, 
with one dissentient, to apply for a provisional order 
authorising the Corporation to supply electricity for public 
and private purposes within the city, and the application was 
granted by the “ Gloucester Corporation Electric Supply 
Order, 1896,” confirmed by the Electric Lighting Orders 
Confirmation (No. 1) Act, 1896. 

In June, 1897, the Council consulted Mr. Robert 
Hammond, M. I. C. E., and instructed him to prepare a pre- 
liminary report dealing generally with the question of 
electricity supply for lighting and other purposes, and with 
the question of providing a refuse destructor. 

In August, 1897, after considering Mr. Hammond’s 
report, the Council unanimously decided to establish elec- 
tricity works, with a refuse destructor in connection there- 
with, and engaged Mr. Hammond to prepare a scheme on 
the lines suggested in his preliminary report, and afterwards 
to prepare plans and specifications for, and superintend the 
carrying out of the work. 

At first mueh difficulty was experienced in finding a suit- 
able site, but that question was happily solved by the Cor- 
poration purchasing the Bearland Estate and adjoining pro- 
perties as an investment for corporate funds, and obtaining 
the sanction of the Local Government Board to use a portion 
of the property as a site for the electricity works. A most 
excellent site has thus been acquired in a central position, 
easy of access, and near to the river, canal and dock branch 


railway. 

Following is a list of original contracts 
Buildings sia ies .. John Gurney & Sons, Gloucester. 
Boiler house plant . Yates & Thom, Blackburn. . 
Engine room plant ... .. India-Rubber Company, Silvertown. 
Condensing plant .. Blake & Knowles Steam Pump Com- 

pany, London. 

Pipe work Ashton, Frost & Co., Blackburn. 


Condensing water pipes . Stanton Iron Works Company. 
Travelling crane ... Jas. Spencer & Co., Hollin wood. 
Switchboard and instruments Crompton & Co., Chelmsford. 


Accumulators ... 85 .. Electrical Power Storage Company, 
London. 

Mains oe sat .. Callender’s Cable and Construction 

j Company, London. 

Public are lamps ive .. Brockie-Pell Arc Lamp, London. 

Meters 95 ie .. Chamberlain & Hookham, Birming- 
ham. 

Refuse destructor ... ... Heenan & Froude, Manchester. 


The site of the generating works is in the south-west part 
of the city and the buildings are constructed of brick with 
Bisley stone dressing. | 

Electricity works do not naturally lend themselves to 
elaborate and architectural adornment, and no attempt has 


been made at unnecessary ornamentation, but the architect 


has, nevertheless, produced a structure which does credit to 
his profession, The whole of the building work has been 
carried out by the local firm of Messrs. Jolin Gurney & Sons. 

In planning the buildings, care had to be taken to allow 
ample room for future extensions, and to plot them in such 
a way that the refuse destructor, for which contracts have 
just been let, should form part of the same building. The 
natural formation of the site admirably adapts itself to what 
is required for the destructor. A level roadway will run 


from Ladybellegate' Street? tof the charging” floor, which is 
15. feet above the clinkering! floor, the latter being on the 


same level as the ground floor of the present buildings. 


The works are approached both from Commercial Road 
and Ladybellegate Street. The buildings, which were 
designed by Mr. Harry A. Dancey, of Gloucester, consist of 
a lofty engine room and boiler house, and a well- arranged 
suite of offices, The engine room is 54 feet x 37 feet, and 
28 feet high. The interior walls are executed in buff bricks 
with a dado of brown glazed bricks, finished with a moulded 
capping... In the north-west corner of the engine room is the 
condenser pit, the floor of which is 12 feet below the engine 
room level. Running along the south side of the engine 
room is the switch room, and immediately behind this is the 
test room. The level of these two rooms is 4 feet higher 
than the floor of the engine room. This enables the switch: 
board attendant to obtain a good view of all the machinery. 
The boiler house runs parallel to the engine room, and is of 
slightly larger dimensions. It provides space for four boilers, 
and also contains the pump house and economiser. 

The chimney stack is an imposing structure, 150 feet 
high, with an internal diameter which is nowhere less than 
6 feet. 7 | 

The boiler house contains three Lancashire boilers, by 
Yates & Thom, of Blackburn. Each boiler is 30 feet long 
by 8 feet in diameter, capable of evaporating 6,000 Ibs. of 
water per hour. They are made of steel throughout, and 
are constructed for a working pressure of 160 Ibs. per square 
inch. The shells are composed of seven rings, each made 
from one plate }3-inch thick. 

The boilers are fitted with Proctor’s mechanical stokers. 
The dampers in the side flues are worked from the front end 
of the boilers, the balance weights being arranged to work 
in guides, which are graduated to show the opening in inches 


and feet. 


Water is fed into the boilers by a compound double-acting 
ram pump, made by Evans, of Wolverhampton, with an 
injector as stand-by, and the feed water can be 
directly into the boilers, or alternately through a feed heater 
and a Green’s economiser, containing 192 tubes. A Bruce- 
Peebles 5-kw. shunt-wound motor, placed outside the pump 
house, drives the shafting for the mechanical stokers and the 
scrapers for the economiser. 

The main steam and feed pipes are of lap-welded steel, 
and the whole of the pipework was entrusted to Messrs. 
Ashton, Frost & Co., Limited, Blackburn. 

The generating plant at present at work consists of two 
combined sets. The larger set is cpmposed of a triple 
expansion engine, with one high and two intermediate cylinders 
placed above three low pressure cylinders, working on cranks 
set 120° apart. The engine runs at a speed of 350 revolutions 
per minute, and is designed to give 500 indicated horse- 
power, with 160 lbs, steam pressure. To this engine are 
coupled two Silvertown dynamos, the two being capable of 
giving an output of 300 Kw. at any pressure between 440 
and 500 volts. The dynamos are of the single horseshoe 
type,with drum bar armatures and shunt-wound magnets. 

The smaller engine is a two-crank compound engine, with 
one high and one low pressure cylinder, working on cranks 
set 180° apart, the steam being distributed by a single piston 
slide-valve of special design placed between them. This 
engine runs at a speed of 380 revolutions per minute, and 
will give 250 indicated horse-power, with 130 Ibs. of steam. 
The engine drives two Silvertown dynamos having a com- 
bined capacity of 150 Kw., at any pressure from 440 to 
500 volts, these machines being of the same type as those of 
the larger set. The engines, which were made by Messrs. 
Belliss & Morcom, Ltd., of Birmingham, are fitted with 
their patent system of forced lubrication. In this system a 
small pump worked off the main shaft supplies oil under 
pressure to a series of pipes which convey the oil to each 
bearing and ensure every working part being thoroughly 
lubricated. By this means the engines are enabled to make 
uninterrupted runs for long periods without any undue con- 
sumption „f oil. The design, truth of workmanship, and 
accuracy of adjustment of the plants are of the highest class, 
and permit of the engines running quietly and without 
trouble at the high speed at which they work. 

A booster is placed in the engine room, and provides tlie 
necessary additional pressure for charging the battery. It 
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consists of two single horseshoe undertype machines coupled 
together and mounted on the same bed-plate. One machine 
runs us a motor, and obtains current from the bus bars at 
220 to 250 volts. It drives the other machine, which is a 
generator, and is designed to give a current of 100 amperes 
at any pressure from 20 to 150 volts when running at a 
speed of about 780 revolutions. 

Iu the condenser pit, the Blake & Knowles Steam Pump 
Company have erected two of their well-known jet 
condensing plants. Each of these is capable of dealing easily 
with 10 000 lbs. of steam per hour, and of maintaining a 
vacuum of 26 inches under all normal conditions of atmo- 
spheric pressure. 

An overhead travelling crane spans the engine room. It 
was made by Messrs. Spencer, of Hollinwood, “and will lift a 
weight of 10 tons. 

Ona gallery running along one side of the engine room is 
placed the switchboard. It is composed of nine enamelled 
slate slabs fixed in a wrought-iron frame, which rests on a 
plinth of glazed bricks. The slates are insulated from the 
iron frame by ebonite bushes and washers, and the uprights 
of the framework are hidden by a polished brass beading, 
which gives a very neat appearance to the board. 

The switchboard is divided into three parts: the positive 
on the right, the booster and battery switches and instru- 
ments being in the centre, and the negative on the left. 

On the positive side are mounted the two minimum auto- 
Matic cut-outs, shunt regulating switches, and shunt breaking 
switches for the dynamos, as well as their duplex fuses and 
2-way switches. 

In circuit with each dynamo is a Crompton shunted type 
ammeter, and a Crompton dead-beat voltmeter is common to 
the two machines, the switch being placed below the volt- 
meter. 

At the top of the board are placed the six sets of feeder 
gear, which consists of an ammeter, a 2-way switch with a 
quick-break action for disconnecting the circuit, and a 
duplex fuse. 

The negative side of the board is similar in every respect. 

The centre panel contains all the switches for operating 
the booster. Above these are placed hand whecls which are 
geared to the battery switches, which are placed in the 
battery room over the switchboard. Each hand wheel is 
surrounded by the numbers of the contacts on the battery 
switch, and the gear is so arranged that for each complete 
turn of the wheel the battery switch is moved on to a new 
contact, the number of which is indicated by a pointer 
moving to the corresponding number on the front of the 
board. 

In circuit with the earth connection from the middie wire 
an automatic device has been fixed off tlie board. It is 
manufactured by Messrs. Crompton & Co., and is of the 
same construction as their well-known type of automatic 
cut-out. It is so arranged that as soon as the current to earth 
excceds 10 amperes, the ammeter is short-circuited, leaving a 
direct connection from the middle wire to earth. There is 
an interlocking arrangement on the switch, which prevents 
the ammeter being put into circuit until the current to earth 
has again fallen below 10 amperes. The dynamos and the 
booster are connected to the board by means of india-rubber 
lead-covered cables drawn into Doulton casing, and the 
battery is coupled up by }-inch copper rod run on insulators, 
which are suspended on wrought-iron straps from the roof. 

The whole of the switchboard work, and the cable and 
copper connections, have been carried out by Messrs, 
Crompton & Co., of Chelmsford. 

The battery consists of 280 K.W.S. type cells, manufac- 
tured by the Electrical Power Storage Company, Limited, 
and is capable of maintaining a discharge of 80 amperes 
continually for 10 hours, The containing boxes are of wood, 
lead lined, each cell containing 30 plates separated by glass 
tubes held in place at the top and bottom, and the cells are 
placed on 2-tier stands with iron standards and wood bearers. 
The approximate weight of each cell, complete with acid, is 
435 lbs. 

Callender’s Cable and Coustruction Company were en- 
trusted with the important part of the conductors, the mains 
being laid on the“ solid“ system. Briefly, this method may 
be described as follows :—In the trench, square cast-iron 
troughs are laid, into which, at intervals of about a foot, are 


placed wooden bridge pieces for supporting the cable. A 
clearance all ronnd the cable is thus provided, so that when 
bitumen is poured into the trough it flows all round the 
cable. Over the troughs are laid cast-iron covers. 

For the private supply the electricity is conveyed from the 
generating works to various parts of the city by six “ feeder” 
cables, which, as their title implies, feed the network of cable 
that distributes the current amongst the consumers. The five 
principal“ feeders ° are of 4 square inch section, the other 
being 25 square inch. By the side of each feeder a thre- 
core 29 “ pilot cable, lead-sheathed and armoured, is laid 
direct in the earth, and runs from each feeding point to the 
main switchboard at the generating works. 

The distributing mains form a complete network of cables 
of various sizes, and are joined up to the feeders in Callender’s 
disconnecting boxes. From the distributors service lines are 
run to each consumer. All the feeders and distributors are 
triple-concentric, lead-sheathed cables, which are further 
protected by the bitumen compound in the cast-iron troughs. 

The cable used for conveying the energy to the public 
strect lamps is a {y single lead-sheathed conductor laid direct 
in the ground. Euch section of the public lighting cable is 
connected at suitable points to the network. 

The total amount of cable laid up to the present is as 
follows :— 


Feeder cables s eos : 31 miles. 
Pilot cables ir TO sas 3% „ 
Distributor cables... eae ays 123 „ 
Public lamp cables ... a sa 3? „ 
Total ... oes ssi 23} miles. 


— 


At the present there are 44 arc lamps in use for the street 
lighting, these being grouped in four series of nine lamps 
each, and two of four lamps, and supplied with electrical 
energy from the distributing network. The lamps are the 
Brockie-Pell single carbon type, and are erected on posts 
supplied by Messrs. Hardy & Padmore, of Worcester. 
Each lamp is provided with an automatic switch, which 
inserts a substitutional resistance if the circuit in the lamp 
be broken. For trimming and repairs the lamps are lowered 
by means of a winch fitted in the base of the pillars. 

Gloucester has a population of about 42,000. The refuse 
is collected from 9,000 houses three times per week on alter- 
nate days, and averages 25 tons per day, or 150 tons per 
week of six working days. The City Council desired to 
thoroughly cremate this without causing a nuisance, and in 
such a manner as to utilise the heat in raising steam for the 
electricity works. 

Among the various plans submitted, in response to the 
advertisement for tenders, it appeared that the twin-cell 
destructor of Messrs. Heenan & Froude best fulfilled these 
conditions, and accordingly the contract was allotted to 
them. The destructor, having a burning capacity of 40 
tons per 24 hours, will consist of two cells side by side, only 
separated from each other by a low bridge like that at the 
back of a boiler, so that an open communication exists 
between the two cells. Each cell will have a charging door 
on one side of the furnace, corresponding to the clinkering 
door on the opposite side, and the combustion chamber will 
be placed above the two cells, extending the whole length of 
them, the boiler being fixed above the combustion chamber. 
The feeding will be done through a hopper provided in con- 
nection with each charging door, so that the refuse may be 
put straight on to the grate bars, and the men on the 
clinkering side can also pull it forward, if necessary, so that 
there will be a direct course either by pushing from the 
charging door, or pulling from the clinkering door to get 
the refuse into the grate. 

The blast will be fed to the underside of the ashpit, the 
grate being supplied with air blast by a fan ; the steam blast 
by a jet—the whole under entire control. The main feature 
of the destructor is, that by simply altering the direction of 
a damper the gases from either grate can be alternately made 
to travel over the hot fire in the other grate, and so into the 
combustion chamber, and finally into the boiler. The whole 
apparatus will be compact and close together, without any 
long flues for loss of heat before reaching the boiler. 
Charging and clinkering will take place alternately, first with 
one cell and then with the other, so that there will be always 
a hot fire in the one cell to cremate the smoke and fumes 
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from the other. A water-tube boiler having 1,300 feet of 
heating surface will be provided over each of the two pairs 
of cells. These will be complete with all the necessary 


the refuse carts will enter the works, consequently the 
approach roadway will be a level one on an inclined ground, 
so reversing the more usual order. The portion of this road- 
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GENERAL VIEW OF ENGINE Room. ee 


fittings and pipework, enabling them to work in conjunction way opposite the electricity works boiler house will be partly 
with the electricity works boilers for supply of steam to the of girder construction, so that the space below can be used 
electricity works engines. The level of the tipping platform for coal storage and bunkers. Ample space is allotted for 
will correspond with that of Ladybellegate Street, whence the clinker cooling yard. 
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large requirements, and extensions of the works had to be 
undertaken before the original plant had been got into use. 
The total number of lamps with which the undertaking 


As soon as the work of laying the mains was begun, a 
great demand for electricity was made upon the Corporation 
by intending consumers, with the result that, before the 
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WESTGATE STREET, SHOWING LAMP-POST. 


works were completed, the demand had ‘already outstripped starts business is 14,000, and the extension contracts were 


the effective capacity of the original plant. It was necessary, allotted as follows :— 
therefore, to make arrangements for meeting the unexpected Boiler House Plant——One Lancashire boiler, 30 feet x 
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8 feet 6 inches, capable of evaporating 8,000 Ibs. of water 
per hour. It is fitted with Proctor’s mechanical stokers. 


— 
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CONDENSING PLANT. 


The contract was given to Messrs. Tinkers, Limited, of 
Hyde. 

“Engine House Plant.—This was supplied by Mather and 
Platt, of Manchester, and consists of a W illans & Robinson 
500-H. P. triple expansion central valve engine, running at 
320 revolutions, coupled to two 150-kw. shunt wound 
dynamos of Mather & Platt's manufacture. 

Switchboard.—The extensions to the switchboard were put 
into the hands of Crompton & Co., the makers of the original 
board. 

Condensing Plant.—One jet condenser, capable of dealing 
with 10,000 Ibs, of steam per hour. This was supplied by 
Ed. Chester & Co, 


Annual cost of 


Hotels, restaurants, 


| 
Number of electric lamps 
hours lamps are and ordinary gas 
used, burners giving | Annual 
| Average 8 C. P. saving 
| | charge on each 
Class of premises. | | per unit 8 cP, 
| consumed Ordinary lamp 
| A tee eit ; gas | by use 
ý | Total | the year. | Elec- urner of elec- 
8 | per | tric with gas tricity. 
be annum. Imp. at 2s. 6d. 
| per 
| 1000 c.f. 
3 S . S. d. S; d 
Offices, &. 1 | 365 | a. | 6 4) 3 6 z 
Early-closing shops 2 730 | 41d. 8 8| 7 1 — 
Other shops 2 1,095 | 38d. 10 4 1011 7 
Dwelling houses, &c. 4 1,460 | 34d. 12 2 TA G 2 4 
| 


31d. | 14 218 


and public houses 5 | 1,825 3 | 4 1 
ined 6 2,190] 29d. 15 111 21 10 511 

Clubs and billiard | 7 2,555 | 2750: | 37 O):36 7 | 7-10 
es 8 2,920 268d. 19 7 29 29 7 
1 11 4,015 250d. | 2411 40 1 | 152 
24 | 8,760 | 2°23d. S10) 87 5 38 7 

and basements. | e | ad n | * 


l 


N.B.—The above figures do not include the cost of renewing lamps, bun a 
lamp (costing 1s.) will burn about 2} hours a day for a year. On the other hand 
no allowance has been made in respect of the great saving that may be effected 
by the use of suitable switching arrangements for turning off the light when not 

required, or in respect of the periodical saving in the cost of decorating 
premises and other advantages resulting from the use of electricity. 


After very careful consideration, the Corporation decided 


to adopt a sliding scale system of charging, whereby the 
price of electricity to any consumer will be regulated by the 
length of time during which the supply is used. 

The scale of char ves has been fixed as follows :—7d. per 
unit for any number of units up to the equivalent of 100 
hours’ use per quarter of the maximum demand recorded by 
the demand indicator. (N.B.—By “ maximum demand ” 
meant the largest quantity of electrical energy in actual use 
at some particular time during the quarter.) 2d. per unit 
for all consumption during the quarter beyond the above. 

The object of this sliding scale of charges is to provide 
for the payment by each consumer of the due proportion of 
the charges which are involved in laying down and always 
keeping ready the necessary plant for the supply of the full 
amount of electrical energy which the consumer may at any 
time demand, 

The preceding table gives a useful comparison of the cost 
of electric light and gas in Gloucester, 

For motive power the following rates have been adopted :— 
Ad. per unit for any number of units up to the equivalent 
of 100 hours’ use per quarter of the maximum demand 
recorded by the demand indicator; 14d. per unit for all con- 
sumption during the quarter beyond the above. 

That this is an extremely favourable rate to the consumer 
will be seen from the following table :— 


For a The average price 
use of per unit will be 
1 hour per day of the maximum demand . „ 45d. 
2 hours * ‘a és 315d. 
4 75 2? 77 75 2·32d. 
6 „ ” 77 ” 205d. 
12 „ T T 7 177d. 


NORWICH ELECTRIC TRAMWAYS. 
(Concluded from page 147.) 


THE indicator diagrams which we reproduce were taken 
from one of the main generating sets at full load; 
the following particulars apply to them: — Steam pressure, 


THEATRE STREET, NORWICH, 


130 lbs. per square inch; speed, 198 revolutions per minute; 
I. H. P. high pressure cylinder 152, low pressure cylinder 178, 


EEE — S 


186 


THE ELECTRICAL REVIEW. 


[Vol. 47. No. 1,184, Avausr 3, 1900. 


total 330 H.P.; pressure, 550 volts; current, 392 amperes ; 


E. H. P. 289. 


From these figures it will be 


scen that the combined 


overall efficiency at full load is 874 per cent., a remarkably 


good result. The 
set is capable of 
running safely for 
three hours with an 
overload of 50 per 
cent. 

Owing to the 
central situation of 
the power station, 
no very long feeders 


are required: nearly 


all of them are 
0'24 square inch 
cross-section. They 
are single-core lead- 
covered cables, of 
the British Insu- 
lated Wire Com- 
pany's make, and 
are drawn into 


earthenware con- 


duits, supplied by 
Messrs. Doulton and 
Co., Limited. The 
conduits are for the 
most part laid in 
the solid concrete 
bed underlying the 
tramway tracks. 
Test and telephone 
wires are also used. 
drawn into 2-inch 
earthenware tubes. 
Switch pillars are 
provided at suitable 
points, into which 
the feeder and test 
cables are taken, 
and the connections 
are so arranged that 
any section of the 
trolley wire can be 
fed by two different 
feeders. 

The track return 
feeder consists of 
six old steel rails in 
parallel, laid so as 
to break joint, and 
bonded together. 

The accompany- 
ing map shows the 
routes followed by 
the various lines, 
which radiate out- 
wards from a point 
near the centre of 
the area, and close 
to the ancient 
castle, The com- 
pany's offices will 
be situated within 
a triangular space 
formed by the tram- 
Ways to the south 
of the castle, at the 
junction of Red 
Lion Street with 
Little Orford Street 
and Castle Meadow. 

The length of 
track already com- 


The trolley wire is 0°32 inch diameter, and was made by 
Messrs, Roebling ; almost the whole of the overhead work 
was carried out by Messrs. R. W. Blackwell & Co., including 


the supply and erection of the poles. 


RED LION STREET, 


ORFORD HILL, WITH 


pleted amounts to 19] miles, part single and part double; 
the total length of the various routes is 14 miles. Double 
trolley wire is employed throughout, with all kinds of 


suspension, 
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VIEW OF CASTLE. 


Where bracket sus- 
pension is used, the 
insulators are car- 


_ried on the flexible 


harp device designed 
by Mr. Winslow, 
which we described 
and illustrated in 
connection with the 
Coventry Electric 
Tramways (EL EC- 
TRICAL REVIEW, 
February 2, 1900). 
A good example of 
this, and of a centre 
pole, is shown in 
our view of Orford 
Hill. This figure 
also shows the 
method adopted to 
relieve the stress on 
a section insulator, 
by means of small 
pull-offs ; a light- 
ning arrester is 
fixed near the top 
of the pole. Aetna 
insulation is used 
throughout. 

The construction 
of the track is shown 
by the cross-section 
which is given 
on a later page:; 
the foundation of 
the way consists of 
a bed of concrete 6 
inches thick, in 
which steel sleepers, 
5 feet long and 
weighing 40 lbs. 
each, are laid at 
intervals of 10 feet. 
The rails are in 
45 feet lengths, 
and weigh 65 lbs. 
per yard; they are 
clipped to the 
sleepers at a gauge 
of 3 feet 6 inches, 
and are stayed by 
tie rods 10 feet 
apart, passing 
through the rail 
near the top of the 
web. 

The whole of the 
joints were made on 
the Falk cast-weld 
system by Messrs. 
Blackwell & Co. ; 
the rails are cross- 
bonded at intervals 
of 200 feet with 
0000 Crown bonds. 

Owing to the 
narrow and crooked 
nature of the 
streets, there are 
numerous sharp 
curves, the smallest 
being no more than 
35 feet in radius ; 


there are also several steep gradients, up to 1 in 12, 


an example of 


was shown last week in our 


view of the hill at the Guildhall, an interesting old 
building faced, like many others of the ancient edifices 
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which abound in Norwich, with dressed flints. In 
many places it was found impossible to construct suit- 
able curves within the limits of the existing roadways ; 
where this occurred, the frontage line of the street was set 


Rep LION STREET BEFORE WIDENING, 


back, or a corner house removed, in order to make room for 
the tramways. In other cases it was necessary to widen a 
street for the whole of its length, as in Red Lion Street, 


A EXHAUST Gee s 


ARRANGEMENT OF STEAM AND EXHAUST PIPES. 


41 —— E 
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COMNGRETE 


SECTION OF TRACK. 


views of which as it used to be, and as reconstructed, with a 
car on the line, are included herewith. Several instances 
occurred where it was deemed expedient to cut new thorough- 


OnroRpD HILL, AS IT WAS. 


fares, and, in fact, as the main street of Norwich was too 
narrow to admit a tramway, and the land too valuable to 
allow of widening, two new streets were built parallel with 
the main street, and equipped with tramways. 

A typical example of this procedure is seen in our views 
of Orford Hill ; before the advent of the Tramway Company, 


——— Sue TEM ee Mi 


\ STEEL SLEEPER | m — 2 ————ů—ů— ee 


the centre of this view was occupied by a building, which 
completely obscured the castle, now seen to great advantage 
in the background through the new cutting. We give also 
a view of Theatre Street—a route which will not be regularly 
used, but is intended to provide a relief or alternative route 
to certain others—to illustrate the straitness of the way— 
in one place only12 feet 6 inches between the kerbs! There 
is, of course, insufficient room for two cars to pass at the point 
referred to. 


The frequent changes necessary from single to double track 


SPECIAL WORK AT THE ROYAL HOTEL. 


called for an unusually great amount of special work; one 
example of this, a “ scissors ” crossing at the Royal Hotel, is 
illustrated. Much of this work was carried out on a novel 
plan; the rails were shaped to suit the crossings, and then 
welded up solid in place with the cast-weld apparatus. So 
far as can be judged at present, the result is quite satis- 
factory. 

All the points, both automatic and movable, were sup- 
plied by Messrs, Askham Bros. & Wilson. 3 

The roHing stock consists of 40 motor cars, carrying 52 


oman nae 


Hian PRESSURE CYLINDER. 


— 


Low PRESSURE CYLINDER. 
DIAGRAMS FROM THE MAIN ENGINES. 


CaF Bat tht 


All the routes shown are equipped with tramways. 


Map oF NORWICH TRAMWAYS. 


passengers each, and 10 trailers, carrying 40 passengers, all the 
cars being of the double-deck type. The former are equipped 
with two Westinghouse No. 46 motors, each of 20 H. P., and 
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Westinghouse controllers, The Winslow trolley standard, 
with inside springs and straight underrunning trolley wheel, 
is used on the cars; this also was dealt with in our Coventry 
article. The trucks are of the standard“ Peckham ” type. 

The car depdét, which is situated at the terminus of the 
Magdalene Street route, besides providing accommodation for 
the cars, includes a repair shop 60 feet square, equipped 
with a 2-ton travelling crane, an emery car-wheel grinder, 
three lathes, three drill presses, a power hack saw, universal 
milling and wood-working machines, hydraulic wheel-press, 
morticing machine, band saw, &c. With this very ample 
equipment of machine tools, which are driven 
by a Westinghouse motor, all kinds of repairs 
can be -carried out on the premises. All the 
works in connection with the tramways 
have been carried out by Messrs. Pauling 
and Co., of Westminster, assisted by the 
various sub-contractors mentioned. iF 

From what we have said, it will be seen 
that the whole undertaking has been carried 
out in a most energetic and thorough manner ; 
no half-hearted experimental work, “to see 
whether it will pay,“ has been the order of 
the day at Norwich. Extraordinary diffi- 
culties have been met with and overcome, and 
that in a very short space of time; while, 
far from disfiguring the city, it cannot be 
doubted that the tramways have already 
been the cause of great improvements, and 
will be, in the future, of immense benefit 
to Norwich. 

The lines were finally inspected last week 
by the Board of Trade inspector, and running - 
was commenced on Monday last. We heartily 
congratulate Mr. Winslow, chief engineer of 
the New General Traction Company, and Mr. 
Bannister, engineer of the Norwich Electric 
Tramways Company, who have designed and 
supervised the carrying out of all works in 
connection therewith, on the completion of this important 
undertaking. 

We have pleasure in tendering our best thanks to Mr. 
Winslow for providing us with the necessary particulars for 
the preparation of this article, and to both Mr. Winslow and 
Mr. Bannister for their courteous and untiring assistance on 
the occasion of our recent visit to Norwich. 


CONTRACTS OPEN AND CLOSED. 


( Continued From page 180.) 
Portsmouth,.—September 4th. The Corporation wants 


tenders for the complete equipment of the tramway power station. 
See ‘ Official Notices ” to-day. 


Warrington.—The Corporation wants tenders for electric 
light installations in certain buildings. See “ Official Notices” 
to-day. : 


Warsaw.—August 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty's Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial ‘Department 
of the Deen Office between 11 a.m. and 5 p.m. 


OLOSED. 


Epsom.—The District Council has accepted the tender of 
Mr. T. G. Minter, Westminster, at £4,551, for the erection of the 
electric lighting station. 


Hackney.—The Vestry, finding that the tenders for 
buildings for the electricity works much exceeded their anticipa- 
tions, modified their plans, bringing the lowest tender—that of Mr. 
J. Greenwood—down from £44,283 to £31,589. The tender was 
accepted as amended. 


Hull.—The City Council has accepted the tender of 


Messrs. Thos. Parker & Co. for transformers for the Hessle Road 
sub Cin at 45,895. 


Walthamstow.—The following tenders were sent in for 
45 arc lamps, to Mr. J. Enright’s specification :— 


Messrs. Andrews... sa cs 25 sa ve . £2,064 19 0 
The Brush Company is 5 s3 905 1,880 0 0 
Messrs. Callénder & Co. .. ne ae 1,796 0 0 
The Brockie Pell Arc Company. es m ae 92 1.755 2 6 
The Transmission Company .. d.. 1,658 0 0 
The General Electric vs we 8 Jo nas ee zs 1.627 15 0 
Messrs. Johnson & Phillips ve es 1.524 9 6 
*Messrs. Oliver & Co. sa s 8 2 5 i3 1,378 17 6 
The Gilbert Arc Lamp Company es oe ee os 1,277 10 0 
Messrs. Frank Suter & Co. ws 908 a eg 1,273 10 


* The contract was awarded to Messrs. Oliver. 


— È 
49 
Sea M 
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SECTION OF POWER STATION. 


NORWICH: 


r 


Ealing.—The following tenders have been received by the 
District Council; Mr. J. Douglas Knight is the electrical engineer: 
Steam ALTERNATOR, 

Messrs Crompton & Co., Limited, with Belliss compound 


condensing engine £2,784 15 0 
Messrs. Siemens Bros. & Co., Limited, ‘with Belliss com- 

pound condensin engine 2, 81 11 0˙ 
Messrs. Siemens & Co., “Limi: ed, with Browett- 

Lindley nenn 808 ine engine 2,945 0 0 
Messrs. Crompton & Co., Limited, with Belliss ‘triple- 

expansion engine. 8,064 15 0 
Messrs. Siemens Bros. & Co., Limited, with Belling triple- 

expansion eng ine. Aa 3,151 11 0 

STORAGE BATTERIES. 

The Electrical Power S orage Company 8 a .. £1,671 5 0 

Maintenance fo- 10 years 8 . per annum 153 0 0 
The Hart Accumulator Company és Pe zs 1,979 14 0 

Maintenance for 10 years > .. per annum 196 0 
The Marquand Accumulator Company as i ot 2,960 8 6 

Maintenance for 10 years . per annum 133 0 0 
The D. P. Accumulator Company . 1,522 11 6 


No figures for muai tenance were sent in by the D. P. 
Company, but a letter was read stating that the cost 
of renewals represented a percentage of 44 during 
six years. 
The Chloride Electrical Storage Syndicate, Limited a 2,576 0 
Maintenance for first five years . per annum 148 0 
Maintenance for second five years .. . per annum. 166 0 
The Tudor Accumulator Company... si ia zi 1,836 8 
Maintenance for 10 years is . per annum t8 0 


* These tenders have been recommended to the Council for acceptance, sub- 
ject to the sanction being obtained from the Local Government Board for the 
necessary loan, 


Loudon.—The London County Council on Tuesday con- 
sidered the undernoted tenders for the supply of about 65 lamp 
standards in connection with the electric lighting of Victoria 
Embankment and Westminster Bridge : 


* 


0 
0 
0 
0 
0 


. per standard. 
A. Brown & Sons, Londonderry a ee . 427 0 0 
Mackenzie Bros., Edinburgh .. os sé ee .. 28 5 0 
J. Allen & Son, Glasgow ta ae ae “a „„ 29910 0 
W. Macfarlane & Co., Glasgow .. T .. 2910 0 
* 10 (alternative design) 31 0 0 
ji ú (accepted) . 80 0 0 
R. Carr & Co. London ; če i os .. 8 0 0 
W. A. Baker 4 Co., Newport, Mon. ba oh .. 8210 0 
si (alternative design). 15 0 0 
W. Lucy & Co., Oxford ae ee ee fe oe ee B4 10 0 
W. Singer & Co., Frome .. ia a as we « 85 0 0 
T. Brown & Co., Birmingham ss aa i 39 10 0 


The committee recommended, and the Concil decided to accept, 
the tender of Messrs. Macfarlane & Co. at £30 per lamp standard. 

The following tenders were received for the wiring of the new 
fire station at Paddington :— 


Tamplin & Makovski (accepted) is si si . . £8 4 6 
Barlow Bros. & Co. es - 27 0 0 
Concentric and General Contract Company es . 261 0 0 
F. A. Glover & Co. zi . 20 0 0 
F. J. Coleby.. si ke ie es Sa “a .. 282 0 0 
G. E. Taylor & Co. ee ee ee ee ee ee 904 0 0 
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The following firms tendered for the supply of a 2-ton overhead 
traveller for the generating station now being built on the Victoria 
Embankment :— 


Broom & Wade, High Wycombe os R : ee .. £170 0 0 ` 
J. Whitley & Co., Bramley, Leeds (accepted) .. .. 214 2 0 
H. & G. Measures, Croydon sig Se ee . 4385 0 0 


FORTHCOMING EVENT. 


Saturday, August 4th.—2 p.m. The annual general meeting of 
North of England Institute of Mining and Mechanical 
Engineers will be held in the Wood Memorial Hall, 
Newcastle-on-Tyne. 


NOTES. 


Reversibility of Voltaic Cells. Under the decidedly 
misleading title of Reversibility of Voltaic Cells, Mr. 
P. S. Moore has communicated to the Physical Society the 


results of some interesting and instructive experiments which 


he has made as to the effect on the electromotive force and 
internal resistance of certain cells, of sending an opposing 
current through them. Five cells were tried formed as 
follows :—Copper-zinc in sulphates, copper-cadmium in 
sulphates, copper-zine in chlorides, and copper-cadmium in 
chlorides, and also the Clark cell. For the experiments 
a Crompton potentiometer was used. Each cell consisted of 
two glass vessels (short boiling-tubes) which had side-tubes 
blown in them. These side-tubes were connected by a short 
piece of india-rubber tube, to which was attached a screw- 
clip. It was found that, unless wads of cotton-wool were 
placed in the connecting tubes, it was necessary to have 
solutions whose densities only differed in the fourth place. 
With the wads there was practically no diffusion, and the 
internal resistance was not unduly high. The solutions were 
made up approximately to the formula R. 100 HO, where 
R is the molecular formula of any salt. The densities were 
then adjusted until they were approximately equal. The 
desctiption of the experiments is somewhat confused and 
unsatisfactory, and the densities of the currents are not 
worked out and given. Mr. Moore sums up the results of 
his experiments as follows :—“ During the experiments, so 
long as diffusion was prevented, the E. M. F. of the cells 
remained constant. Even under the most unfavourable cir- 
cumstances, viz., when the reverse current through 4,000 
ohms was running through the cell, the E.M.F. only altered 
about two millivolts. The conclusion to be drawn from the 
results is that the cells treated, and consequently all similarly 
constituted cells, are reversible; for the differences in the 
values of the E. M. Fs. when calculated and when observed 
are not greater than might be expected as errors of experi- 
ment. A few experiments were also carried out with the 
Clark cell: In the first experiments the Clark standard con- 
sisted of two Clark cells in parallel, These were now 
separated, and one used as a standard and tlie other as the 
experimental cell. The internal resistance of this cell is, of 
course, comparatively small, so that it was necessary to use 
smaller resistances than were used in the previous cases. 
These resistances were therefore made equal to 3,000, 2,000 
and 1,000 ohms respectively. With the resistance = 1,000 
ohms, it was found that the current was much too large, as 
the E.M.F. of the cell decreased very rapidly when running 
the current. But the reverse current gave a fairly good 
result, as might be expected. For the direct current would 
cause the solution of Hg,SO, to become weaker, and the 
solid present would not immediately saturate the solution. 
But the reverse current would cause Hg,SO, to be formed in 
the solution, which would therefore deposit some solid, but 
would at the same time remain saturated. Thus, all the 
results from the reverse experiments are better than the 
corresponding direct results; but considering the nature of 
the cell, these latter are fairly good. Thus we may say that 
the Clark cell, besides the others treated here, and those 
similar to them, is reversible.“ 


Electric Traction and Metropolitan Railway.— 
Addressing the shareholders of the Metropolitan Railway 
on Friday at the half-yearly meeting, tlie chairman, Mr. 
John Bell, said :— | 


There is one subject in the report which I am sure will interest 
you as much as it does the board, and that is the question of work- 
ing the Inner Circle electrically. The paragraph in the report is 
as follows:—The arrangements—referred to in previous reports 
for an experimental working by electricity between Earl's Court 
and High Street, Kensington, stations, have been completed, and 
an electrical train has been. working daily since May 31st last. In 
view of the importance to the Metropolitan and District Railway 
Companies of adopting electricity as a motive power, a committee 
consisting of three members from each of the boards of the 
companies has been appointed to consider the question of 
applying electric traction to the working of the Inner Circle, 
and it has been agreed between the companies to invite eminent 
electrical traction firms to submit plans and specifications, 
with detailed estimates and tenders for the necessary installation. 
That explains exactly the present position of the matter. As 
regards the experimental train, it is stated by the experts to be 
working satisfactorily, and as you will see, other and important 
steps have been taken consequent upon their reports, and 
the results of the experiments we made ourselves at Wembley 
Park. It may possibly seem that we have spent too long 
a time upon these experiments, but the difficulties which have had 
to be surmounted were greater than many people suppose. It is 
not a new railway we have to deal with, but a railway constructed 
for steam traction, and carrying at the present time something like 
100,000,000 passengers per annum. This enormous traffic must be 
worked—and worked witbout a hitch so far as human means can 


provide —whilst the change from steam traction to electric traction 


is in course of being made. It is a very different thing, as you may 
imagine, from the opening of a new electric railway constructed for 
electric traction, and upon which a traffic has to grow. But that is 
not all. We have to deal with foreign traffic, that is, traffic of other 
railway companies which is brought on to and worked over a portion 
of the Inner Circle lines. These are the difficulties, or at all events 
the main ones, and I want you to bear them in mind. Then comes 
the question of surmounting them, and I am sanguine enough to think 
—and my colleagues agree with me—that they are capable of being 
overcome. As-regardsthe physical difficulties, we are convinced that 
the science of electrical traction hasnow so far advanced, and is so 
much better understood than it was even a few years back, that, 
notwithstanding the enormous traffic to be accommodated, the new 
means of traction is practicable for working the Circle, and we are 
determined to do all in our power to make the change as quickly as 
possible. The best and most practical knowledge of the science is, 
as we believe, centred in the leading electrical traction firms, and 
what we propose therefore to do—and we are acting in this matter 
in concert with the District Company—is to ask some of the most 
eminent firms to submit to us their view as to the best method or 
system to adopt for the working of the Circle, and to invite them to 
submit offers with plans and specifications for the installation. We 
are sending to the various firms a memorandum of preliminary par- 
ticulars to guide them in preparing their specifications, and we 
shall, of course, give them any information they may require to 
enable them to submit offers. Any firms desirous of tendering and 
not receiving the specification will be supplied on application to the 
office. 


Liverpool Engineering Society.—0On Friday after- 
noon last, about 90 members of the Liverpool Engineering 
Society proceeded by special invitation to the works of Messrs. 
C. & A. Musker, Limited, at The Brook, Liverpool, and 
made an inspection of the extensive premises. The Messrs. 
Musker built up an extensive business as makers of lifts and 
electrical appliances, at Dundas Street, Bootle, but the 
capacity of the Bootle works, though large, was completely 
outgrown. A site containing about 18,000 square yards 
was therefore acquired at The Brook, and the present large 
pile of modern works was erected. The business was trans- 
ferred to them about six months ago. The works are lighted 
throughout by electricity, and electrical driving power is 
used. A branch of manufacture which Messrs. Musker have 
taken up is that of steam motor wagons, their type of wagon 
being driven by a four-cylinder single-acting engine, which 
is completely cased in, and works in an oil bath. A coil 
boiler of the “flash” class is used for generating steam. 
These wagons, the lifts, and the electrical power machinery, 
were inspected with much interest. 


London's New Electric Railway.—84,500 passengers 
were carried by the Central London Railway on Monday, 
the opening day. This, at 2d. per head, represents the 
respectable sum of £700 odd. On the second day 90,000 
people travelled, 
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Brine and Electricity.—Some idea of the scope which 


there is for chemical manufacturing companies in England 
working electrical processes, may be formed from the figures 
submitted to the Northwich Salt Compensation for Sub- 
sidence Board at a meeting held on Friday last. The returns 
from the brine pumpers showed that during the year 
537,000,000 gallons of brine liable to tax under the compen- 
sation scheme had been raised in Cheshire. Much of this 
brine was decomposed by three methods now uscd on a large 
scale for the manufacture of soda. The newest and the 
extending method is that of electrolysis. The growth and 
prosperity of the Castner-Kellner Alkali Company, Limited, 
the company now working the electrolytic method, has been 
remarkable. In four years this company doubled its elec- 
trical generating plant, which meant its productive capacity, 
and has paid 8 per cent. steadily. The prospectus of the 
American Castner Electrolytic Alkali Company was issued 
a fortnight ago. This company has works of 2,000 H. p. 
at Niagara Falls, and it is intended to increase this capacity 
to 6,000 H.p. The works of the Electrolytic Alkali Com- 
pany are being pushed forward at Cledford Bridge, Cheshire, 
where the new Hargreaves-Bird process will shortly be 
carried on. A third process—the Rliodin—will probably be 
brought into operation on a large scale at no distant date. 
All of these companies will carry on the manufacture of 


alkali and bleaching powder by means of electricity, the 


sodium chloride in solution as brine being decomposed by 
the electric current, so as to yield soda and chlorine. In 
view of the extent of the world’s consumption of soda and 
bleaching powder, the electrical manufacture of these pro- 
ducts may be said to have hardly begun. The figures quoted 
above of the total pumping of brine for the year represent 


practically an inexhaustible supply. This is the raw material 


of the electrical alkali companies. A large extension of this 
branch of electrical industry may therefore be counted upon, 
and as generating machinery of high capacity will be used, 
it promises to be a useful branch to electrical engineers. 


Mono-Railways.— Before the members of the Association 
of Municipal and County Engineers at the Westminster 
Town Hall, on the 20th ult., Sir W. H. Preece gave an 
address on the proposed electric railway between Manchester 
and Liverpool, which was rejected by a committee of the 
House of Commons this Session. Sir William explained the 
details of the scheme, and said that there would be no risk in 
a speed of 110 miles per hour; any one could travel in 
absolute comfort at a speed of 200 miles an hour, and the 
only danger would be that of a sudden stoppage. There 
were two reasons why electric traction was superior to steam 
traction, the first being that they could apply at once to the 
driving wheel the whole power at their disposal ; and the 
second being that the application of power was continuous, 
whereas in a steam locomotive the application of power was 
variable. There were of course dangers in all railways, but 
in this railway they would be reduced to a minimum. When 
the Bill was before the Parliamentary Committee the 
question of braking the speed exercised the minds of the 
Committee, and unfortunately at that time they had not 
sufficient knowledge to answer the questions put. They 
had since found out that with the Westinghouse air brake 
the train could be stopped within 900 yards; but in addition 
to that they had on the coaches two motors, each of which 
could be reversed, and would act as an electric brake, and 
would without doubt stop a train going at 110 miles an 
hour at 500 yards. A discussion followed. Seeing that the 
maximum braking power is obtained when the wheels are 
just short of skidding, and that the friction brake can 
easily be made to skid the wheels, we fail to see how any 
additional braking is to be obtained with the motors unless 
ae eh used in connection with magnetic slipper brakes on 
the rails, 


Institution of Electrical Engineers’ Meeting in 


Paris.—It is announced that permission has been kindly 
granted for the Institution of Electrical Engineers to hold a 
reception in the British Royal Pavilion in the Paris Exhibi- 
tion from 5 to 7 p.m. on Wednesday, August 22nd, and that 
arrangements for the reception are being made accordingly, 


Liverpool Overhead Railway.—A remark in the 
report of the Liverpool Overhead Railway Company points 
to the large demand there has been for material for electrical 
tramways during the last few months. The report states 
that there has been considerable delay in completing the 
Waterloo and Crosby tramways, owing to the difficulty 
experienced by the local authorities in obtaining material. 
No one who knows how largely constructive work of the 
kind has gone on in the district of Liverpool during the 
last 12 months, will be surprised to hear that there has been 
difficulty in obtaining material. The wonder is, rather, that 
so much material has been delivered and so much work been 
completed. The company, it may be mentioned, has now a 
serious competitor in the electric tramways, which are 
worked by the Corporation, and which run north and south, as 
the Overhead Railway does, with long-distance fares of 1d. 
against the company’s end-to-end or short-distance fare of 
2d. This competition has caused the directors of the 
railway company much concern, and will have to be met in 
some special way at a very early date. 


The Hughes Bequest.— Under the terms of the will of 
the late Prof. D. E. Hughes, F. R. S., the eminent electrician, 
the sum of £4,000 was bequeathed to the Royal Society, as 
well as similar amounts to the Institution of Electrical 
Engineers and the Paris Academy of Sciences. The Royal 
Society has decided to devote its legacy to instituting a gold 
medal, to bear the bust of the donor, and to be awarded 
annually for original work in the department of electricity 
and magnetism or the applications of those sciences, provided 
that, if an interval of one year follows before an award is 
made, any balance of funds will accrue to the medallist. 
No restriction of sex or of nationality is to be allowed to 
weigh in the selection of suitable recipients for the medal. 


Marriage.—The wedding took place at St. Saviour's 
Parish Church, Jersey, on July 25th, of Mr. E. J. Hidden, 
district manager in Liverpool of the National Telephone 
Company, Limited, and Miss Isabel May Laurens, only 
daughter of the late Mr. James Laurens, “ Commis- 
Denunciator,“ Jersey, where a family reception was held at 
the residence of the bride’s mother; and the happy couple 
subsequently left for St. Malo, en route to London and 
Chester, to spend the honeymoon. Mr. and Mrs. Hidden 
were the recipients of numerous handsome presents, several 


‘to the former being from the staff of the National Telephone 


Company. 


Off for the Holidays.—We have received two of the 
Great Eastern Railway Company's Annotated Time Tables,“ 
one for the Aldeburgh Express, the other for the Hunstanton 
Express. The idea of writing a bright and chatty descrip- 
tion of the places through which the trains pass, with a 
marginal table announcing the precise time the train is due 
at any given station along the route, is a capital one, 
especially as these little booklets are quite of educational and 
historic value. The 15 pages to which they extend are 
charmingly illustrated, and the G.E.R. Company, always to 
the fore in enterprise, is to be congratulated on producing 
such artistic aids to the travelling public or holiday makers 
in East Anglia. 


Central Technical College.—At a meeting of the 
Council of the City and Guilds of London Institute, held on 
Monday, the diploma of “ Associate of the City and Guilds 
of London Institute” was conferred on the following 
matriculated students who have this year successfully com- 
pleted a full course of instruction in electrical engineering at 
the Central Technical College :—T. L. James (Siemens 
Medal and premium), V. M. Allen, F. C. N. Bergh, J. H. 
Brown, H. Burge, H. H. Crockford, B. A., W. A. Del Mar, 
E. Fawssett, P. Good, S. Gowan, H. J. Humphreys, A. P. 
Hutchinson, H. L. E. Kennard, W. J. Line, F. G. Maunde- 
Thompson, G. H. Montgomerie, J. A. Parker, H. J. 
Thompson, M. A. Wood. 
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Institution of Junior Engineers.—On Friday, July 
27th, a large number of the members availed themselves of 
the opportunity afforded by Mr. Basil Mott, for visiting the 
generating station of the Central London Railway, at 
Shepherd’s Bush, under the guidance of Mr. B. Pontifex. 
At the conclusion of the visit, a special train was provided 
to convey the party from Shepherd's Bush to the Bank and 
and back, and the system of working the trains was thereby 
illustrated. For the arrangements which had been made to 
render the visit of such interest, the thanks of the Insti- 
tution were expressed by Mr, A. W. Marshall, before the 
members dispersed. 


— — 


Appointments Vacant. —A senior demonstrator in 
applied physics is wanted at the South-Western Polytechnic, 
Manresa Road, Chelsea, and a senior demonstrutor in elec- 
trical engineering ; salary £150 per annum. 

Telegraph linemen are required for Lagos. Salary £200 
per annum. See “ Official Notices.” 


Brockie-Pell Arc Lamp Company v. Johnson.—The 
following came to hand too late for inclusion with the 
report on p. 170 :— 


In the Court of Appeal on Wednesday, before the Master of the 
Rolls, Lord Justices Rigby and Collins, the case of the Brockie-Pell 
Arc Lamp Company v. Johnson, was down for hearing on appeal 
of the defendants from a judgment of Mr. Justice Kekewich. 

Before the case was called on, Mr. A. Walter stated that he and 
his learned friend, Mr. Graham, had settled all disputes between 
the parties, and by consent there would be an order on the terms 
which had been agreed upon. 

The MASTER OF THE ROLLS: Very well. 


The Edisen Incandescent Lamp.— The Edison lamp 


factory of the General Electric Company of America, 
turns out 55,000. lamps per day, or nearly 16,000,000 lamps 
perannum. ‘Twenty years ago Mr. Edison, after two years 
of experimental work, gave the first public exhibition of his 
incandescent lamp in his laboratory at Menlo Park, and 
early in 1880 started the first Edison N factory. 


The National Lecture Society.— With a view of in- 
creasing British trade and spreading a better knowledge of 
articles manufactured in this country, the National Lecture 
Society are arranging a series of illustrated addresses on 
British industries to be given in all important commercial 
centres throughout the world. Those who are desirous of 


availing themselves of this movement are invited to write 


to the honorary secretary, National Lecture Society, Imperial 
Institute, London, S. W. 


NEW COMPANIES REGISTERED. 


Broom & Wade, Limited. — This company was 
registered on July 12th, with a capital of £20,000 in £5 shares 
(3,000 ordinary and 1,000 deferred), to acquire the business carried 
on by Broom & Wade, at High Wycombe, Bucks, to adopt an agree- 
ment with H. S. Broom and J. T. Wade, and to carry on the business 
of mechanical and electrical engineers, contractors, boiler makers, 
iron and metal founders, launch and shipbuilders, iron and steel 
converters, smiths, &c. The first subscribers (each with one ordinary 
share) are:—H. S. Broom, High Wycombe, Bucks, engineer; J. T. 
Wade, High Wycombe, Bucks, engineer; J. C. Peache, Layer 
Marney, Essex, gentleman; E. Charrington, 63, Queen Victoria 
Street. E. C., gentleman; G. Maineuse, 19, Lincoln’s Inn Ficlds, 
W. C., solicitor ; ; H. Vaughan, Woodburn, Bucks, secretary; and 
H. G. Brown, Halesworth, Suffolk, auctioneer. The number of 
directors is not to be less than two nor more than four; the first 
are J. C. Peache, H. S. Brown, and J. T. Wade; qualification, £250. 
Registered office, High Wycombe, Bucks. 


Grosvenor Engineering Works, Limited (66, 708).— 
This company was registered on July 20th, with a capital of 42,000 
in £1 shares, to acquire the business carried on by C. E. Lawford, at 
112, drosvenor Road, Pimlico, and to carry on the business of 
mechanical engineers, model makers, ironfounders, electrical 
engineers, wharfingers, &c. The first subscribers (each with one 
share) are: — Mrs. H. Posen, 53, Portland Place, W.; C. E. Peczenik, 


53, Portland Place, W., engineer; S. C. Coles, Grosvenor Mausions, 
S. W., consulting engineer; E. T. R. Wilde, 61, Fore Street, E. C., 


chartered accountant ; P. A. L. Pryor, 27, Gilston Road, S. W., con- 


sulting engineer; R. Blagden, Outer Temple, 222, Strand, W. C., 
solicitor ; and E. S. Smith, 16, Linden Avenue, Kensal Rise, W., 
clerk. The number of directors is not to be less than two nor more 
than six; the first are S. C. Coles, P. A. L. Pryor (managing director), 
and C. E. Peczenik (secretary); remuneration of managing director 
and secretary, £150 each per annum; others £50 each per annum. 


Harwich Electric Lighting and Tramways Company, 
Limited (66,783).—This company was registered on July 27th, with 
a capital of £50,000 in £1 shares, to acquire certain powers under 
the Harwich (Corporation) Electric Lighting Provisional Order, 
1892, confirmed by the Electric Lighting Provisional Orders 
(No. 2) Act, 1892,and to carry on the business of electricians, 
mechanical and electrical engineers, tramway and light railway 
proprietors, contractors, &c. The first subscribers (each with one 
share) are:—G. E. Heyl-Dia, Birk Crag, Great Clowes Street, 
Broughton, Manchester, electrical engineer; G. Leve, 82, Victoria 
Street, S.W., manager ; W. W. Norman, Essendene, Chobham Road, 
Woking, secretary ; W. J. Forsham, 42, Sankey Street, Warrington, 
solicitor; A. W. Howard, 94, Bewsey Road, Warrington, accountant ; 
T. Burton, The Hollies, Liverpool Road, Warrington, manager; and 
J. Mason, Beechwood, Fearnhead, near Warrington, miller. The 
number of directors is not to be less than three nor more than seven. 
The subscribers are to appoint the first; qualification, 50 shares ; 
remuneration as fixed by the company. Registered office, 42, 
Church Street, Harwich. 


C. V. Lamp Syndicate, Limited (66,764).—This com- 
pany was registered on July 26th, with a capital of £14,000 in £1 
shares, to manufacture and deal in electric and other lamps, acces- 
sories and appliances, and to carry on the business of electricians, 
electrical, hydraulic, gas and general engineers, suppliers of elec- 
tricity, &c. The first subscribers (each with one share) are :— 
R. G. Cheshire, 14, St. Helen’s Place, E.C., clerk; W. A. Hill, 
1, Colwell Road, S.E., clerk; C. R. Pearson, 2, Oakfield Road, 
II ford, clerk; W. J. Hill, 124, Underhill Road, S. E., stenographer; 
A. G. Coggan, 38, Kempe Road, West Kilburn, N. W., clerk; W. 
Waters, 2, Stonard Road, Palmer's Green, N.; and A. Bullard, 34, 
Studholme Street, Peckham, accountant. The number of directors 
is not to be more than five. The subscribers are to appoint the 
first; qualification, £100; remuneration, £150 per annum, divisible. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cuba Submarine Telegraph Company, Limited 
(4,710 C).—This company’s annual return was filed on May 31st, 
when the entire capital of £220,000 in £10 shares (6,000 preference) i 
had been taken up and paid in full. 


CITY NOTES. 


Crompton & Co., Limited. 


TEE twelfth annual general meeting of the shareholders of this com- 
pany was held on Monday at the Cannon Street Hotel, Mr. John 
Trotter presiding. 

The CHAIRMAN, in moving the adoption of the report, said it was 
of a very satisfactory character, and the board had great pleasure in 
meeting the shareholders to celebrate the return of the company to 
a period of prosperity, which he hoped might last for a considerable 
time. The accounts were considerably altered from those which 
were placed before them last year. The trading expenses amounted 
to £20,245, against £17,382 last year, which was a considerable 
increase. Administration and head office expenses stood at £10,395, 
against £8,111, which again was an increase. The repairs to 
buildings stood at practically the same figure—£675, against £625. 
Depreciation was very much the same—£4,248, against £4,159. The 
net profit amounted to £31,326, against £23,000 last year. In con- 
sidering the increase in the trading and the administration 


expenses, they must take into consideration the gross profit, 


which stood at £66,891, against £53,252 last year. In 
other words, they had done a very much larger business, 
and made a bigger profit on it, because, if they took 
all the expenses, they amounted to 235,564, which was 
equal to 541 per cent. on the gross profits. In the corre- 
sponding period last year the percentage was 504 per cent., so 
they had succeeded in getting the ratio of gross profits down another 
two points. It was interesting to know how that percentage had 
stood in each of the four years since the business was taken in hand 
by the present board. In 1896 the ratio of expenscs to gross 
profits was 774 per cent.; the following year it was reduced to 
724 per cent.; in 1898 it fell to 67 per cent.: 1899 it was 56% per 
cent.; and this year they had got it down to 541 per cent. He 
would like to see it down to 50 per cent., but he did not know 
whether they would be able to do that, because during the period of 
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working up the business to its present position they had been keep- 
ing everything down to perhaps almost a dangerous limit. The 


time had come when they had entered upon a period of greater 


prosperity, and they felt that, in justice to their staff, who had 
stood by them in the most splendid manner in the years of trial, 
they ought to do something to improve their position. There were 
many other expenses in connection with the business which they 
had screwed down to almost the lowest possible limit in 
order to bring the business round, and they must be a little 
more liberal now that they could better afford it. Therefore he did 
not think they must expect a very much greater reduction in the 
ratio of the expenses of the business to the gross profit. The 
balance of net profit was £24,636, as against £15,489 in the previous 
year; aud they proposed to pay a dividend at the rate of 9 per cent. 
per annum for the half-year, making 74 per cent. for the year. The 
new shares issued last year were offered in the first instance to the 
shareholders at a premium of 5s. per share, and a very large amount 
was taken up. The balance was issued to shareholders and others 
ata premium of 10s. The premiums so received had been placed to 
the reserve fund. That fund at the end of last year stood at 
£13,046, and they proposed to add another £12,000, which would 
bring it to £25,000. They proposed to write £5,000 off the good- 
will; £5,000 from the patents account; to set aside £5,000 in case 
of any depreciation in the investments, and to write off the whole 
amount standing as the value of the electric cooking and heating 
apparatus, which would leave about £7,000 still to the eredit of the 
reserve fund. In conclusion, the chairman said that the Chelmsford 
Electric Lighting Company had responded very well to the extra 
amount of work which had been put into it, and during the first six 
months of this year there had been an increase of over 33 per cent. 
in the amount of lamps lit and in the receipts. . 

Mr. CanLETON F. TUFNELL seconded the resolution, and the 
report was adopted. 


National Telephone Company. 


THE twenty-sixth ordinary general meeeting of the shareholders of 
this company was held on Thursday of last week at the Cannon 
Street Hotel, Mr. J. S. Forbes presiding. | | 

The CHAIRMAN, in proposing the adoption of the report, said the 
main features of the half-year were that the revenue had increased, 
and so had the expenditure, the latter in a larger proportion than 
the former, due to one of those casualties incident to their business, 
a big snowstorm. That involved an extraordinary expenditure of 
some £25,000, and the board had thought it wise to put the whole of 
that amount to the revenue of the half-year. The increase in the 


income had amounted to £97,500, and the working expenses had 


increased by £77,000. The net result was an increase of £11,000 in 
the revenue, which would have been £36,000, had it not been for 
the exceptional expenses incurred, owing to the snowstorm to 
which he had already referred. They proposed to pay the 
dividends as usual on the first and second preference 
shares, and 5 per cent. per annum on the third 
Preference, and 6 per cent. per annum on the ordinary shares, 


which would leave a balance of £55,000 to be carried forward, or - 


£6,000 less than in the corresponding period. The Post Office 
royalties for the six months amounted to the enormous sum of 
£68,257, an increase of £9,472. Considerable correspondence had 
been received from shareholders on the decision come to by the 
board, to pay the ordinary dividend, less income-tax, but that step 
had been taken in fairness to other shareholders. Regarding the 
future, he wished to say that they had had numerous correspondence 
with the postal authorities. They, on their part, had been as 
reasonable and as anxious a8 men could be to work in harmony and 
loyally with the Post Office as regarded competition. They hoped 
that the competition would be conducted rationally and fairly, and on 
that point they had full confidence in those pledges upon which men 
of honour relied, when given on authority by responsible politicians or 
authorities. Mr. Hanbury, who was chairman of the Parliamentary 
Committee which determined that there should be competition, 
knew perfectly well how to protect the interests of the State, and 
at the same time he had showed every disposition to act on the 
square with the company, and his public utterances on that point 
must be taken to be his intentions. They wanted fair treatment as 
between competitors whoever and wherever they might be, and they 
did not believe that any act of the Government would lead to any- 
thing like a want of recognition of what the company had done, and 
what they might have done if they had not been hampered, and 
what they were still willing to do in co-operation with the Govern- 
ment to make the telephone still more efficient. They would, how- 
ever, strongly resent anything in the way of confiscation. 
Lord Hargis seconded the motion, and the report was adopted. 


Edison & Swan United Electric Light Company. 


THE seventeenth annual meeting of the shareholders of this com- 
pany was held on Tucsday at the Cannon Street Hotel, Mr. J. S. 
Forbes in the chair. 

The CuatpMay, in moving the adoption of the report, explained 
that, with the concurrence of the auditors, the board had thought it 
necessary to make an alteration in the stock-taking. The number 
of articles comprised in their stock included from 75,000 to 100,000 
vericties, as the business was made up of a very large number of 
small items. They had come to the conclusion that they should 
close the year at June for the purposes of stock-taking, 
which would really put them in something like absolute 
knowledge as to the nature of the stock, and that had 
turned out to be rather a longer job than they had anticipated. It 


had involved estimating for the last month of June as to the amount 
of the profits, and therefore that month's profits had becn brought 
into the accounts subject to their turning out to be a little more or 
less one way or the other. The stock was put down in the profit 
and loss account at the value of £201,648. They had already paid 
something in the nature of a provisional dividend for the first half- 
year, and they now proposed to pay at the same rate for the second 
half, which would make a total dividend for the year of 6 per cent., 
and leave £6,199 to be carried forward. Since the accounts were 
made up it had been ascertained that the stock was worth at 
least £6,000 more than what they had valued it at, and 
therefore the balance might have been £12,000 instead of 
£6,000. They had largely increased the growth of the volume of 
the company's business during the year. For the corresponding 
period it was £241,400, while this year it had increased by £44,000. 
The stock on May 31st this year amounted to £201,648, against 
£160,000 last year, showing an increase of £41,487. The item for 
depreciation of plant amounted to £13,936. They were writing 
down from the profits from year to year, and in one way or 
another building up a reserve. The balance brought into the 
year was £10,599. The business had increased from £241,000 
to £285,000; the stock from £160,000 to £201,000, and the 
interest receivable from investments and other sources had 
increased by about £1,100. The balance on the profit and loss 
account stood at £43,388 as against £44,792 last year, but if they 
added the £6,000 on to the value of the stock which they really 
ought to do, the baiance was really £49,388. They had had to 
raise some additional capital in the course of the year which had 
increased the amount payable for interest by £1,994. 

Mr. J. W. Swan, F. R. S., seconded the motion, and the report was 
adopted. 


The City and Sonth London Railway. 


TRE thirty-second ordinary general meeting of the proprietors of 
this company was held on Tuesday, at Winchester House, under the 
presidency of Mr. C. G. Mott, the chairman. 

In proposing the adoption of the report, the CHAIRMAN said he 
was sorry to say that the board had again to meet the shareholders 
with a reduced dividend. It was, however, entirely due to excep- 
tional circumstances, which he hoped and believed would not occur 
again, and he hoped that when he had the pleasure of meeting the 
shareholders next year he would be able to put before them an 
increased dividend. Great efforts had been made to get the extensions 
opened for traffic, and by dint of hard work the extension to Moorgate 
Street was opened about March 1st and that to Clapham Common by 
June lst. The regrettable breakdown on one of the lifts at London 
Bridge station, to which theirattention had doubtless been directed, 
was due to a combination of circumstances which he did not think 
was ever likely to occur again. To prevent any such occurrence in 
the future the directors bad taken exceptional precautions—pre- 
cautions which they were advised by their engineers were not 
absolutely necessary, but their desire was that when the public 
entered any of their lifts they should be able to feel that they were 
in a perfectly safe place. The other lines with which they 
were to be connected, and which they hoped would 
bring them in a good deal of additional traffic, were not 
opened as early as they had anticipated they would be, but their 
most important connection, viz., the Central London Railway, 
which ran from the City to Shepherd’s Bush, was opened to the 
public for traffic on Monday. The subway from their railway which 
connected it with the Central London was now being used, and he 
believed that as soon as the public had fully grasped the con- 


venience of the system they would get a very large accession of 


traffic through that connection. The subway between their station 
at London Bridge to that of the London, Brighton & South Coast 
line was being proceeded with, and they hoped to be in a position 
to open it in the course of another six months; and when it 
was open he believed it would give them additional traffic. 
He was glad to say that the extension to Islington was 
proceeding very fast. The greater part of the tunnels were com- 
pleted, and only the underground stations remained to be finished— 
one of which was already completed—and the surface stations and 
the lifts. They were in hopes that the extension would be complete 
by next March. One reason for the shrinkage in the dividend was 
that during the period under review they had thrown out of use 
three-quarters of a mile of the line between the Borough and their 
old King William Street station. They regarded that three-quarters 
of a mile as a very valuable asset. They made an agreement with 
the City and Brixton Company for an extension of the line to 
Brixton, which was to be worked by them, and they were to receive 
the whole results of the working of that three-quarters of a mile, but 
unfortunately the Brixton Company had not been able to raise the 
necessary capital. They had approached the Brixton Company 
with a view to seeing whether the agreement might not be slightly 
modified, but negotiations were still proceeding. The report was 
adopted, and subsequcutly a resolution was passed modifying the 
agreement with the City and Brixton Company. 


Rand Central Electric Works. 


THE annual meeting of the shareholders of this company was held 
on Tuesday at Winchester House, Sir C. Rivers Wilson in the chair. 

The CHAIRMAN said that it was impossible to bold the meeting at 
an earlier date because of the war, which had reudercd commuuica- 
tion with Johannesburg exceedingly difficult, and at times altogether 
impossible. The total revenue for tne year amounted to £50,674, 
and the working cost to £49,834. There was thus a profit of 4839 
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18s. 1d. against a loss of £5,742 7s. 6d. in 1898. Out of this year's 
profits they proposed to carry £83 19s. 9d. to the reserve fund. The 
receipts for power supplied amounted to £49,640 against £42,723 in 
1898, but under normal circumstances, and calculated on the 
possible output of power contracted, the receipts might have 
been from £10,000 to £15,000 in excess of what they were. 
They would remember under the equipment contract Messrs. 
Siemens & Halske guaranteed that the profits should be sufficiently 
large to provide dividends of 6 per cent., 8 per cent., and 10 per 
cent. per annum respectively for the years 1897, 1898 and 1899. 
The necessary amounts to provide the guaranteed dividends for the 
first two years had been duly paid, but in regard to the profits of 
last year the contractors claimed a partial release on account of the 
hostilities in South Africa constituting a case of force majcure. 
The directors had given that question every consideration, and they 
proposed to relieve the contractors to the sum of £7,371 138. 7d., 
which was the estimated net loss occurring during October, 
November and December, 1899. That would reduce Messrs. Siemens 
and Halske’s liability to £21,872, and would admit of the payment 
of a dividend of 7} per cent. so soon as the money was received 
from the contractors. The shareholders would be glad to know that 
no harm had been done to the company's works during the war, and 
they had been maintained in a very efficient state. He concluded 
by proposing a resolution adopting the report and confirming the 
arrangement with Messrs. Siemens & Halske already referred to. 

Mr. ALFRED H. MARKER seconded the motion. 

Mr. S. Coun addressed the meeting at considerable length in 
opposition to the making of any allowance to the contractors, but 
eventually the motion was adopted with one dissentient. 
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Anglo-American Telegraph Company, Limited. 


Mr. F. A. Bevan took the chair on Friday afternoon at Winchester 


House over the half-yearly meeting of the proprietors of the above 
company, and in moving the adoption of the report, said that the 
ordinary receipts for the half-year had been very similar to the 
corresponding period, there being a difference of only £983 in favour 
of the past half-year, and consequently they might congratulate 
themselves as far as the ordinary traffic was concerned. He would 
point out that so far from that company or any of the associated 
companies having a monopoly across the Atlantic there would be no 
fewer than 13 cables across the Atlantic when the new German Azores 
cable was opened. Competition was, therefore, becoming greater, 
and under the circumstances it was most satisfactory that they had 
been able to increase the ordinary traffic. There had, however, been a 
large falling off in the earnings of the repairing ship Minia. Last 
year they earned:£19,000*by the aid of the Minia, but this year that 
sum was reduced by £17,975, and that alone accounted for the 
diminished sum they were able to carry forward. That was a matter 
over which the directors had no control, and on the other hand, 
there was something to be said with regard to the good order of the 
cables. There was a reduction of £57,000 shown in the balance- 
sheet in the amount owing to the company, and there was an increase 
of £22,454 in the item of cable in stock. The company had been 
laying a new cable between France and England from Cuckmere to 
Havre, the old cable between Salcombe and Brest having become 
mugh worn, and this was expected to prove advantageous to the 
company. The new German Azores cable would be opened on 
September 1st, and it would no doubt take a good deal of traffic, 
especially from Germany to America, and nothing that the 
directors might do could possibly prevent that. The cable was 
heavily subsidised by the German Government, and would no 
doubt be avery good one. Still he hoped that the company would 
be able to retain a very considerable amount of the traffic coming 
from America to Germany. There were only two collecting 
companies in America, viz.,the Western Union and the other 
American company which was in partnership with the Commercial 
Cable Company, and he believed the Western Union would be able 
to collect a very large portion of the German traffic coming this 
way, and whatever the company collected would be either carried 
over their own lines, pr handed to the Anglo-American Company. 
Negotiation had been going on between the directors and the 
authorities with respect to the moving of the Emden- 
Valencia cable, but no decision had yet been arrived at. If 
the cable were moved they hoped that the company would receive 
facilities from the German Government owing to the friendly 
action of the British Government, and that this would counteract, 
to some extent, what the directors regarded as a new feature. The 
British Government had been asked not to allow the cable to be 
moved, but there might be political reasons why they might think 
it wise to accede to the request of the German Government, but if 
they did that, they had good reason to believe that they would do 
all they could to help them in Germany in getting traffic. With 
i to the “ P. Q.” lawsuit, the solicitor had requested him to 
ask the shareholders not to press him on that point to-day. Matters 
were going on, but it would not be wise to make a statement. 
Sir G. FrrzGerRaLD seconded the motion, and it was carried. 


Globe Telegraph and Trust Company, 
Tue Marquis of Tweeddale (chairman) presided on Friday at 


Winchester House, E.C., over the twenty-seventh ordinary general 


meeting of the above company. 

In moving the adoption of the report, the CRAIRMAN said he 
believed it would be regarded as highly satisfactory. They had not 
been able to recommend a large dividend, but their position had 
been well maintained, and they paid the same dividend as last year. 


o 


The receipts, after the deduction of expenses, were £198,420, an 
increase of £530, while the expenses, amounting to only one-eighth 
of the capital, were somewhat less this year than last year. They 
were able to recommend a final dividend at the rate of 5} per cent. 
on thé ordinary shares. He felt sure that the sale and redistribu- 
tion. of some of these securities would commend itself to the 
approyal of the shareholders. The chairman then proceeded to deal 
at length with the various securities of the company, aud pointed out 
that for the first time they held none of the preferred stock of the 
Anglo-American Telegraph Company, but had sold their remaining 
£70,000 at about the highest price that the stock had ever reached. 
They had invested the proceeds in the Brazilian Submarine Cable 
Company, or, rather, the Western Telegraph Company, as it was 
now known, They had increased their holding in the Commercial 
Cable Company by 100 shares, and at present held 400 shares. The 
Eastern Extension Telegraph Company had recently issued new 
share capital, which was offered to the shareholders pro rata to their 
holdings at £13 per share. They availed themselves of the offer aud 
added 11,143 shares to their holding, and the cost of that purchase 
would be met by the sale of some other securities. They had sold 
27 debentures in the London Platino Company at a substantial profit, 
and used the proceeds in the purchase of Commercial Cable shares. 
Ten of the company’s certificates were drawn in the drawing 
of the Submarine Cables Trust, but the money had been re- 
invested in the company. They were aware that the market 
po of most submarine telegraph shares had fallen during the 


‘last year, due partly to the experiments in wireless telegraphy, and 


partly to the proposed Pacific cable, and, perhaps, also, to the 
general political outlook, which was not as reassuring.as they would 
like it to be. Notwithstanding that the market price of thcir 
investments showed at the present day a very considerable surplus 
over the capital, which he believed amounted but a little short of 
£600,000. He had received a letter from a lady shareholder asking 
for some particulars with regard to the Marconi experiments, and 
what effect they were likely to have upon their company. He had 
only to say that the most competent judges were of opinion that 
the Marconi system would prove of great value in many respects, 
but was not likely to interfere injuriously with the transmission of 
messages by submarine telegraph. With regard to the Pacific cable, 
he understood that tenders had been invited for the laying of a 
British cable from Vancouverto Australia, and they would probably be 
sent in in the course of a few weeks. Beside that, two Bills were 

afore the United States Congress to connect California with the 
Philippine Islands. “One of these was designed to be under Govern- 
ment supervision, and the other by a private company. The rival 
schemes would probably be disposed of next December when 
Congress resumed its sittiugs. He need not assure them that the 
utmost attention to that matter would be given by the company 
affected, and the directors would do their best to ‘protect the 
interests of their shareholders. 1 

Sir JAMES PEN DER seconded the motion, and it was carried with- 
out discussion. N ö 


The Aluminium company, Limited. 


Sır HENRY Roscoe presided over the thirteenth ordinary general 
meeting of the above company held on Thursday at the Cannon 
Street Hotel, and in moving the report and accounts, explained that 
the reason why they were only for nine months was that they bad 
entered into an agreement with the Cassel Gold Extracting Com- 
pany, whereby an intercharge of the profits of that company and 
the profits of the Cassel Company had been arranged, and even if 
the amalgamation with the Castner-Kellner was not carried out, the 
accounts would be continued to be made up to March 31st. They 
had made profits for the nine months of £19,684, and after paying 
debenture interest and adding the sum brought forward, there was 
an available balance of £19,009. It was proposed to pay a dividend 
at the rate of 15 per cent., which would absorb £7,312, and carry 
forward £11,697. The working agreement with the Cassel Company 
was one which, in the interests of both companies, should not be 
made public, but it was one which the directors thought would be 
beneficial to the Aluminium Company. If the amalgamation with 
the Castner-Kellner was carried through, in addition to the 
dividend of 15 per cent., the shareholders would be partici- 
pating in the profits of the Castner Company in respect of 
three of their shares for every one share the proprictors 
held in the Aluminium Company from March 3l1st. The 
directors recommended the amalgamation, as they were satisticd 
that sodium could be made very much cheaper at the works of the 
Castner Company than at their own works, and by the combination 
a stronger chemical company would be made, and the shares and 
debentures being of larger amount ought to be more marketable. 
RN . S. PARKIN seconded the adoption of the report, which was 
carried. 
At an extraordinary meeting which followed the necessary reso- 
lutions to carry out the amalgamation with the Castner-Kelluer 
Company were carried. : 


Notting Hill Electric Lighting Company. 


AN extraordinary general meeting of the shareholders of this 
company was held on Wednesday at Winchester House, Old Broad 


Street, Sir W. Crookes presiding, for the purpose of considering 


resolutions to increase the capital. 

The CHAIRMAN said they would remember that at the last meeting 
there was some discussion on the subject of increasing the capital, 
and it was then decided that there should bea mecting between the 
representatives of the holders of the different classes of shares and 
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the board to sec if some arrangement could be come to, satisfactory to 
all parties. That meeting was held, and after considerable discussion in 
which many shareholders took part, it was unanimously agreed that 
the arrangements which were embodied in the resolutions he was about 
to propose, were the best for all partics. That mecting, therefore, 
was almost a formal one, simply to place before them the decisions 
which had been arrived at by the largest shareholders of all classes 
and the directors. He concluded by proposing the following resolu- 
tions :—‘ That the capital of the company be increased to £200,000 
by the creation of 10,000 new shares of £10 each, such new shares to 
rank as ordinary shares. Tnat 2,200 of the new shares be issued 
forthwith at a premium of £2 per share, 1,100 to be offered pro rata 
to the holders of the founders’ shares, and the remaining 1,100 pro 
rata to the holders of the ordinary and ordinary preference shares. 
That the remainder of the new shares shall be issucd at such times 
and at such price and under such conditions as the directors shall 
from time to time think fit, but so that the proportion thereof to be 
offered to the holders of the company's founders’ shares shall be the 
same as the proportion now offered under the last preceding resolu- 
tion.” 

Mr. KITCHEN, in seconding the resolutions, said they were the 
outcome of a great deal of careful thought on the part of the 
directors and the shareholders. He thought that the arrangement 
was as fair a one as they could have arrived at for all parties 
concerned. 

The resolutions were then agreed to unanimously. 


Charing Cross and Strand Electricity Supply 


Corporation, Limited.—The directors have, after providing for 
debenture aud other interest and dividend on preference shares, 
declared an interim dividend at the rate of 84 per cent. per annum 
for the half-year ending June 30th, 1900, and carry forward 
£10,508. The interim dividend for the corresponding period of the 
year 1899 was at the rate of 8 per cent. per annum, with a carry 
forward of £8,300. The lamps connected during the past half-year 
have amounted to the equivalent of 24,242 8-C. P. lamps. 


Bristol Tramways and Carriage Company, Limited. 
—The directors have declared an interim dividend to June 30th last 
at the rate of 74 per cent. per annum, payable on August 4th, 
against 7 per cent. for the corresponding period. The total receipts 


of the company for the half-ycar were £74,991, against £72,396, an. 


increase of £2,595 over the corresponding period, whilst the number 
of passengers carried was 12,061,613, against 11,408,683, an increase 
of 652,930. 


W. T. Henley's Telegraph Works Company, Limited. 


Interim dividends for the six months ending June 30th, 1900, 
will be paid September 1st, 1900, as follows:—On the ordinary 
shares at the rate of 8 per cent. per annum, less income-tax ; on the 
preference shares at the rate of 44 per cent. per annum, less income- 
tax. | 


Brompton and Kensington Electricity Supply Com- 
pany.—The directors have declared an interim dividend at the 
rate of 7 per cent. per annum on the prefercnce shares, and an 
interim dividend of 5 per cent. per annum on the ordinary shares 
for the half-year to June 30th, payable 8th inst. 
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TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending Jaly th, 1900, were £1,850 12s.; receipts for corresponding period, 
1899, £1,119 10s. 84.; aggregate for half-year to date, 44.50 7s. 0d.; aggre- 
gate corresponding period of last half-year, £4,458 118. 11d, 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending July 27th, 1900, were £3,544 128. lld.; corresponding period, 
1899, £8,404 1s. 4d.; increase, £140 11s. 7d. 


The City and South London Railway Company.—The receipts for the week 
ending July 20th, 1900, £1,610; July 80th, 1899, £958; increase, £652. Total 
receipts for half-year, 1900, to date, £5,905; corresponding period, 1899, 
£3,721; increase, £2,184. Miles open, 1900, 44: 1899, a, 


The Cork Electric Tramways and Lighting Company, Limited.—The receipts 
for the week ending Thursday, July 26th. 1900, were £526 148. 9d.; correspond- 
8 last year, £504 6s. ; increase, £22 88. 9d. Total to July 26th, 
1900, £11,615 8s. lld.; corresponding period last year, £10,908 17s. öd.; 
increase, £1,216 11s. 6d. 


The Dover Corporation Tramways.—The receipts for the week ending 
Jule 28th, 1900, were £270 10s. 84d.; July 29th, 1899, £258 8s. 4d.; increase, 
47 28. 44d. Total receipts to date, 1900, 45, 56 1 8s.8d.; corresponding period 
1899, £5,212 15s. 8d.; increase, 4350 13s. Miles of track open, 1900, 8; 
1899 8 Car miles run, 1900, 6,082; 1899, 4,855. Number of cars, 1900, 11; 

9 . 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, July 27th, 1900, were as follows:—D. b. T. Co., horse cars, 
£34 28. 8d.; ditto, electric cars, £4,001 7s. 11d.; D. S. D. Co., electric cars, 
£1,252 11s. 6d.; total, £5,°83 Is. d; corresponding week last year—D. U. T. 
Co., horse cars, £2,127 19s. 8d.; ditto, electric cars, £1,967 19s. 5d.; D. S. D. 
Co., electric cars, £1,175 188. 5d.; total, £4,67117s. 6d.; increase, £616 48. 2d. ; 
aggregate to date, £19,55713s 9d.; aggregate to date last year, £17,511 3s. 7d.; 
increase to date, £2,076 10s. 2d. The mileage worked is 43 miles electrically, 
1 mile by horses, as against 18 miles electrically, 26 miles by horses, for 
the corresponding period last year. 


The Halifax Corporation Tramways.--The receipts for the week ending Ju'y 
goth, 1900, were £893; corresponding period, 1899, £628; increase, £265. 
Total receipts to date, 1900, £18,073; corresponding period, 1899, £9,894 ; 
increase, £3,179. Miles of track open, 1900, 14; 1899, 64. Number of cais, 
1900, 30; 18%), 15. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
July 20th, 1900, were £1,671; corresponding week last year, £1,497; increase, 
£74. Total traffics froin July lot, 1900, £6,464; ditto corresponding period 
1899, £6,839 ; increase, £525, Miles open 6°67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

THE main interest and excitement of the weck's dealing in stocks 
and shares electrical have centred round the railway market. The 
opening of the Central London on Monday last was sufficient cause 
for the advancing of the price of the undivided shares to nearly 10, 
whilst the halves were also better to 44 for both. A quite uncommon 
amount of interest was displayed in the City on the occasion of 
London's new tube getting to work, and the first few days of its 
existence as a public artery will no doubt fully justify the anticipa- 
tions of the company’s prophets, as regards numbers carried and so 
on. Wishing the company every success, however, we must admit 
that a few years’ trial will most likely be wanted before the line 
settles down into a thoroughly paying proposition. We doubt 
whether the system of charging uniform fares will conduce to pros- 
perity, but that is, after all, a detail, and can be altered at any time 
that the directors consider a change advisable in the financial 
interests of the company. The report, just out, is considered very 
favourable in the market. 

Metropolitan and District stocks both receded on the opening of 
the Central London, but Districts have since revived a little, and 
now stand at 284. Metropolitan Consolidated stock is 99 to par, 
almost the lowest price touched this year. At the meeting of the 
company last Friday, Mr. John Bell referred at some length to the 
question of electric traction, and promised that the directors would 


do all in their power to make the change as quickly as possible. 


They were satistied that by using clectric power an economy would 
be the result as compared with the use of steam traction. The 
District Company is acting in concert with the Metropolitan, and 
the question of amalgamating the two Undergrounds is again on the 
tapis. Lord Claud Hamilton’s remarks anent a new electric line 
under the auspices of the Great Eastern Railway have also aroused a 
lot of interest. 

Brighter news from the front and from the Far East, have not 
been lost upon the markets, and the tone is hardening in most 
departments. The dastardly assassination of King Humbert gave a 
momentary shock to prices, but the rally was almost immediate. 
Nor had the sad death of the Qucen's second son any effect upon the 
stock markets. We regret to notice that Mr. Adolf Goetz has 
succumbed to paralysis of the heart, in Switzerland. He was the 
prime mover in promoting the Rand Central Electric Company, 
whose object it is to supply electricity to the Witwatersrand mines. 

For the month of July electric lighting companies appealed to - 
the public for £417,000 new capital, bringing the total for the seven 
months up to a round 14 millions sterling. The later issucs have 
not, we fear, taken very well with the general public. Even for the 
County of London Debenture stock, which came out last week, the 
applications from outside were comparatively small, and the under- 
writers found themselves left with about 50 per cent. Some of 
them have sold their stock at a premium, however, and the price is 
nominally a shade over par. The Blackheath and Greenwich issue 
went rather better than was expected from such a poor prospectus, 
but we hear that underwriters of this did not get off very lightly. 

Despite the fact that British Electric Traction oddments are now 
supposed to be all done with, there are still a few bargains being 
booked in them, and the whole shares are negotiable at about 
3 premium. The Middlesex County Council is quietly working at 
its new light (electric) railway scheme. 

Interim dividends are now coming thick and fast. The Charing 
Cross and Strand is better than that of last year with which it 
compares. Charing Cross new Preference, by the way, are quoted 
at 34 premium. Those who are wondcring why the company 
wanted so much fresh capital have evidently forgotten the new 
Charing Cross and City enterprise. The Metropolitan Electric's 
dividend of 6s. per share is decidedly good, being 1 per cent. more 
than it was a year ago. 5 per cent. on Brompton and Kensington 
Ordinary goes against the same distribution in August, 1899. 


Mr. J. Staats Forbes, as chairman of the Edison & Swan Electric, 
has been circularising the shareholders in that concern, and stating 
that a movement is ou foot to bring the “ B” shares into line with 
the “ A,” a step which would be detrimental to the latter if carried 
into effect. He accordingly appeals for the support of the “A” 
shareholders. In concluding his letter, he suggests that the 
price of the shares has been kept down to suit the purpose 
of certain Stock Exchange jobbers. As there are only four or five 
dealers who are the market in Edison & Swan shares, it would have 
been more to the point had Mr. Forbes particularised. 

Keen competition is evidently ahead of the Anglo-American 
Telegraph Company, and the chairman states that the newcomer 
may open on September 1st. The stocks have maintained their 
prices very well, considering the situation, and with the fear ahead 
that the Deferred will come off very badly when the dividend is 
declared next February. Other telegraph descriptions are quiet. 
The seller of 500 National Telephone new shares, to whom we 
referred last week, succceded in placing them the other day at 

1 per share. 
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Stock : Business done 
Present or | _ Dividends for Closing Closing ing 
Issue. NAME. Share the last three years, July enh. Quotation, 
1807. | 1898. 1899. 
110,900 | African Direct Telegraph, 4 % Debs. 1000 0 ie 99 —103 ae 
125,000 Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 100 els * | 85 — | 85 — 90 jar 
875,520 Anglo-American Telegraph ... Stock| 3 & £3 9s. 73/6 59 — 62 58 — 61 xd on 
3,062,240 do. 6 J Pref. Stock! 6 6 % | 6 % 112 —113 1103 1114xd| 1123 1103 
3,062,240 Do. do. Deferred’ ... ... Stock .. 188. el 78. 112— 123 | 112— 121 123 1128 
44,000 Chili Telephone, Nos. 1 to 44, 0000 8 85 ass 514 3 ze 21— 34 24— 34 rome ore 
10,000, 000 E Commercial Cable 1008 8 .. 1165 —175 165 —175 as or 
1,563,078 Do. do. Sterling 500 year 4 4 DT Deb. Stock Red. Stock! ae . . {101 —103 101 —103 102g | 1023 
16,000 | Cuba Telegraph 885 10 7 8 7 64— 7 64— 74 ae ee 
6,000 Do. 10% Pref. 10 10 10 .. | 154— 164 | 15 — 16 153 
12,931 | Direct Spanish 1 a P ee 5 | 4 4 ee 4— 5 4— 5 ae 
6,000 Do. . do. Cum. Pref. ... 5 10 % sia oe 9 — 10 9 — 10 Wiss 
30,000 Do. do. 3 Debs. 50 100 —104% 100 —104 yis 
60, 7107 Direct United States Cable 20 34% 34% 3 % | 114— 12 111— 112 5 
111,000 | Direct West India Cable, 41 Reg. Deb. ... | 100 99 —102 99 —102 97 saa 
4,000,000 | Eastern Telegraph, Ord. S vu 1 7 % 7 % 7 % 148 —153 145 —150 149 146 
1,795,000 Do. 34 Pref. Stock a $ . 96 — 99 | 96 — 99 971 
1,482, 26 Do. Mort. Deb. Stock Red. : Stock 4 . . 111 —116 111 —116 1123 
250,000 Eastern Extension, 1 and China Telegraph 10 7 7 % 7 % | 144— 15 | 144— 15 15 
6,700 Do. 5 (Aus. Gov. Sub.) Deb., 1900, red. 170 100 5 % eee PA 
drgs., reg. 1—1,049, 3,976—4,326 A 
26,600 Do. do. Bearer, t,050—3,975, 4,327—6,400 | 100 | 5 f ee S oe 
320,000 Do. 4% Deb. Stock ... a ... Stock] 4 112 —117 110 —115 xd 
Eastern and South African Telegraph, 4 % Mort. Deb. 
300,000 W ier 100 100 —103 | 99 —102 xa 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 tes I abe . . 100 —103% 100 —10 3 
180,227 Globe Telegraph and Trust aay 10 4h 54 51 111— 112 114—112 119 
180,042 Do. do. 6 % Pref. des 10 6 6 15 — 154 | 15 — 164 | ... 
150,000 Smtr Northern coed of 5 ; 0 10 123 31 —33 31 — 33 
ax and Bermuda Cable, 43 Ist Mort. Debs., mee 24 
84,300 F l 100| ... | ... . 98 —101 |98—101 | ... |... 
17,000 | Indo-European Telegraph _... 25 10 & 10 Y 10 % | 52 — 56 52 — 56 511 | 51 
100,000] London Platino-Brazilian Telegraph, h, 6 % Debs. . . 100 6 a .. 105 —108 105 —108 ve ei 
72,680 | Montevideo Telephone, Limited, Nos. 1 to 73, 680 .. 1 iat ax 1— 1 1— 2 gi 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 114 4 23 1— 1 4— 1 TA 
490,000 | National Telephone, 1 to 490,000 ... aes 5 6 6 5 48— 5% 43— 5 Kd 47 
15,000 Do. 6 % Cum. Ist Pref. 10 6 6 6 13 — 15 12 — 14 xd... 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 6 6 6 12 — 14 12 — 14 xd) .... 
250,000 Do. 5 * Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 6 5 — 5 4j— S xd 
2,000,000. Do. 34 % Deb. Steck Red. Stock} 3 34 33 97 —100 97 —100 984 
171,604 | Oriental Telephone and Elec., Nos, 1 to 171,504, fully paid 115 5 5 g— 1 1— 14 8 
100,0007 Pacific and European Tel., 4 % ame Debs., 1 to 1,000 ... 100 4 9 .. {100 —103 100 —103 
11,839 Reuter 's. .. 85 1 5 5 % 71— 83 71— 81 
3,381 Submarine Cables Trust 85 sis a sais .. | Cert.) ... a .. {125 —130 125 —130 
58,000 United River Plate Telephone ug 5 5 6 7 42— 52 | 424— 52 
16,639 Do. do. 5 V Cum. pret. 3 Nos. 1—16, 639 . Sis 5— 5 |] 5 — 
179,947 Do. do. 5 % Debs Stock) ... sds . . 104 —107 104 —107 Sat 
200,000/) West African Telegraph, 5 % Debs... 100 za ise . | 98 —101 98 —101 1003 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 24)... a 8 1— 1 1— 1 a 
150,000 Do. do. 4 % Debs., 1—1, 500 by Braz. Sub. Tel. 100 ae .. | 99 —102 99 —102 
389,731 | Western and Brazilian Telegraph 4 Deb. Stock Red.. Stock 85 . ze 8 
207,930 Western Telegraph, W Nos. 1— 207,930 5 10 77 7 . 142— 153 142151 xd 15 143 
75,000 Do. do. Debs. 2nd series, 1906 100 at . . 103 —106 103 —106 e 
88,321 West India and Panama 1 relesrapl —. 10 2 25 3 #— 8 1— í 
34.563 Do. do. 6 % Cum. 18t Pref, 8 10 | 6 ee — | 6h— 71 64— 7% 
4,669 Do. do. 45 6 V Cum. 2nd Pref.... 106 6 — 6 — 7 
80,000 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 102 —105 102 —105 
' ELECTRICITY SUPPLY COMPANIES. . 
be 
19,661 | Brompton & Kensington ne Lt. Sup., Ord., 101 to 19,761 5 4 6 6 7 — 8 7— 8 jan 
12,000 Do. 7 % Cum. Pret... 5 7 sae . 81— OF 84— of se T 
50,000 ae Cross and Strand Electricity Supply 517% 18% 19%; %— 104 91— 1 10k |. 92 
20,000 do. do. do. 44% Cum. Pref. 85 a 9 . 51— 52 51— 54 se a 
34,000 -Chelsea Electricity Supply, Ord. . 5 6 6 6 „ 64— 74 | 6&— 7 7 614 
150,000 Do. do. do. V Deb. Stock Red. ... Stock 43 . 107 —110 107 —110 gs Np 
60,000 | City of aes Electric Lighting, Ord. 40,001—100,000.. 10 10 6 415 8— 9 8— 9 8§ 84 
40,000 Do. Cum. Pref., 1 to 40,000 . 10 | 6 6 — 12 — 13 11123 xd)... |... 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid Ben a: oe .. 122 —127 123 —128 .. 7 
40,000 r of Lond & Brush Prov. Elec. Ltg., Ord. 1—40, 000 10 | nil | nil 4 82— 81— 94 | Sais n 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 10 6 6 | - j 11§— 124 | 114— 122 114 | 113 
300,000 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. on ae Ja . . 108 —111 107 —110 Pr 
26,100 | Edmundson’s Elec. Corp., Ord. Shares $ 5 5 7 7 * .. 44— 5 4— 5 413 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100 .. .. 99 —102 99 —102 a 
110,000 | Dondon Electric Supply Corporation, Limited, Or ee oie | ; 1 — 13 1— 13 
49,840 Do. do. do. do. 6% Pref. D 4— 4 4 — 43 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock! ... | 98 —100 | 98 —100 | ... 85 
85,000 | Metropolitan ea Supply, 101 to 62,500 a 10 | 6 & | 5% 5 7 14 — 15 | 144-155 143 14% 
2200007 Do. First Mortgage Debenture Stock | ... | 44 a .. 111 —114 111 —114 nc be 
220,000 | Do. 33 Mort. Deb. Stock Red. ... |Stock] ... W . | 96 — 98 96 — 98 =e ue 
6,452 | Notting Hill Electric Lighting z 10 | 6 6% 7 154— 164 | 154— 164 is oe 
40,000 St. Janse and Pall Mall Electric Light, Ord. |. 5 141 144% My: 14 — 15 14 — 15 xd 143 149. 
20,000 Do. do. 7 Y Pref., 20,081 to 40,080 | 5 7 7 5 7 81— 93 8 — 9 d 81 
12,000 | Smithfield Market Elect. Supply, | Ord... 5 We aes .. | 2— 21 2 — 22 
50,000 Do. do. 4 % Deb. 100 85 — 95 85 — 95 Xd 
65,000 South London Electricity Supply, Ord. ... 5 2 e bt 32— 4} 3 — 4 34 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000.. 5 12 % 12 % 13 * | 124— 134 | 124— 134 | 123 


550 are fully paid. 
_ Dividends marked } are for I year eonsisting of the latter 


Subject to Founders Shares. 


Dividends 


in deferred share warrants, 
of one year and the firet part 


t Quotations on EE Stock Exchange. 


=< being used as capital, 
the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
j ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


P í Stock! Brend Closing s losing — | Business done 
Isaue. e NAME. S the Ph 880 ot | N 8 ‘Ang. 1s $ ‘1900, 
: | 1897. | 1898. | 1899. | Axe, | Lowent. 
65,000 | Aluminium shares, Nos. 1—65,000 ... sa 1 2O D A 20 o, | .. | 22— 3} 24— 34 24 sa 
90,000 Do. 44% ist Mort. Deb. Stock Red. ais Stock | .. | 9% —101 96 —101 
30,000 | British Electric Traction sas ai A 6 6 % „ 14 — 15 14 — 15 149 
50,000 Do. do. 6 Cum. Pref. a Hy, Sh es de 18 12 — 13 122 124 
200,000 Do. do. 5 % Perpetual Debenture Stock . Stock Jas | 155 | .. {123 —126 123 —126 125 vr 
85,0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 | n 13 i 1 — $ ‘a 
50,000 t Do do. 6 % Cum.Pref., 1—50,000 1 28 | ener ate ak ls— 13 47— 13 
500 if Do. do. 44 % 1st Mort. Deb ... | 100 | 25 97 — 99 97 — 99 
40,000 | British Insulated Wire On Nos. 1 to 40, 000 5 5 15 & 15 5 % 20 0 % 114— 124 114— 124xq 
27,500 Do. do. Cum. Pref. Nos. 1 to 27 000 5 51— 51— 61i1de 
90,000 Brush Elecl. Enging., , 1 to 90,000 nee 3 3 14} 15 11— 13 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 0) 2 2 — 2} 2 — 224 23 
125,000! Do. do. 44 rp. Deb. Stock. Stock 109 —114 109 —114 Pe 
50,000 | Do. do. 44 gat Deb. Stock Red . .. Stock 101 —103 101 —103 103 
20,000 Callender's Cable 9 0 shares, Nos. 1—20, 000 ... 5 124% 15 5 % 15 5 * 13 — 14 13 — 14 13} 
20,000 Do. do Cum. Pref... tee 5 51— 5% 51— 54 e 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. |S Ok ae . . 110 —114 110 —114 ies ae 
213,533 | Central London Railway, Ord. Shares ; ses ROT aa E ta ee 9— 9 94— 10 91 813 
61,033 Do. do. Pref. half-shares. sak An 5 es 44— 5 44— 5 ve ie 
71,447 Do. do. Def. do. f a shes 5 a n ye 44— 5 41— 5 4141 2 
855,000 | City and South London Railway ... . . Stock 17%} 23 12%] 57 — 60 56 — 59 58 57 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 . % 10 se, = ik 6 — 7 6 — 7 sk wes 
32,098 | Crompton & Co., Nos. 1 to 32,098 3 5 6 * 74%) 37— 44 32— 4} 
Do. 5 % Ast Mort. Reg. Debs., 1 to 900 of ` — | : 
100,000 . £100, and 901 to 11 000 of £50 red eee eee tee 99 —102 99 —102 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 5 6% 6% 6%) 2 — 23 2 — 23 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6% 6% 6 * 34— 44 34— 44 
344,023 Do. do. do. 4% Deb. Stock Red . | 109 8 RAP TR 91 — 93 91 — 93 
112,100 | Electric Construction, 1 to 112,100 ... ee 2; 6% 6 * 6% 2 — 24 2 — ?}x] 
25,000 Do. do. í Cum. Pref., 1 to 25,009.. uals 2 (ie Ae ee See 3 — 34 2ł}— 34x! 
140,300 Do. do. Perp. 1st Mort. Deb. Stock. |Stock! ... se | 102 —105 102 —105 
9,6007 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... . 10 7%) 7%) 7 10 — 11 10 — 11 ds 
30,000 Henley’s (W. ae Telegraph Works, Ord. ... oa | 5112 14 | 15 * 13 — 14 13 — 14 13), 
30,000 | Do. do. 44% Pref. ... 5 7% 7 51— 572 51— 57 J 
50,000 | Po. 40 do. 44 Mort. Deb. Stock.. steck % . 110 114 110111 
50, 000 India- Rubber, Gutta-Percha and Telegraph Works 10 10 7 10 % .. 21 — 22 21 — 22 218 | 21 
300,000 Do. do. do. 4 % 1st Mort. Deb si | 100 | ... a . . 101 —104 101 —10¢ jus 
37,500 Liverpool Overhead Railway, Ord. ... 885 . 10347 34 38%| 91— 98 91— 9} 
10,000 f Do. do. Pref., £10 paid 10 5 Y 5 5 %| 13 — 133 13 — 134 
37,350 | Telegraph ars and Maintenance ... 12 15 %15 15 5 35 — 39 35 — 39x d 
150, 000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 a 100 oe . . 101 — 104 101 —104 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20, 000 5] 8 9 12 * 10 — 11 10 — 11 
20, 000 Do. do. 5 Y Cm. Prf. Nos. 1 to 20,000 — Go ses 51— 52. | S3-— 74 eD 
540,0007 Waterloo and City Railway, Ord. Stock 100 3 x 3 * 93 — 96 93 — 93 
l] | 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully 
Brompton and Kensington, h De Danen iniy of £100, 104—106, id) 13—18; 1st ference Cumulative 6 Y £5 (fully paid), 7—74. Do- 
National Electric Free Wiring, 12/6 paid, 3—4. ntures, 102—104. Dividend, 1899, on Ordinary Shares 11 . 
Oldham, 5 and eE Electric (210 1 1 T. Parker, £10 (fully paid), 172. 
e Pref 9 
1 From Birmingham Share List. - Bank rate of discount 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, August lst. 
CHEMICALS, &o. | This week. Last week. = or Dec. ) METALS, &. (continued. | This week: “Last week. Inc. or Dec. 
5 Acid, K ne haley ar ae r owt. 7 ' 24, | 7 : Copper anpor, 3 oe per or 85 | 5 10 105 one: 
a on .. per oi. 32. 8%- | e „ (Electrolytio) Bars N ton 281 £8210 | £110 ino. 
JF! E „ e eee e E 
a Ammonia, Muriate (crystal) . per pi 205 2 | 7 eb. ee H.C. Wire l pee 155 9 d. 9 | 
Bleachin powder és 5 ber ton £7 | £7 ite A = Sheet > a A 9 lb. N 55 5/- | 
a Bisulphide of N i .. per ton £15 £15 n German Silver Wire ie .. per lb. 1/6 1/6 ; 
a Borax : ss .. per ton £17 £17 h Gutta-percha fine .. 85 .. per Ib. a 
4 Bensole (90 me . per gal. 77 f 77 i h India-rubber, Para fine .. per Ib. 3/104. to > 4/08 8/10 to 4/- 4d. dec. 
bey ... . per gal. 5% 58/% i Iron, Charcoal Sheets per to 218 
js a Copper galpha 0 Sa .. per ton 225 10 425 10 i „ Pig (Cleveland warrants) per ton 880 | 69/6 18. ino. 
Nitrate ge .. per ton £25 i £25 i „ Forgings, according to size per ton From £11 | From £11 i 
a „ White 8ugar .. .. per ton £381 £31 i „ Scrap, heavy.. .. per ton 70/- to 72, 6 70% to 73/6 
a uii Foron 805 st per on | Caer = ac l i „ Wire, galvanised No.8 .. per ton. 4 218 30 58. deo. 
a Me ; ö 2 es 
a Naphtha, Bolvent (90% e at100°Ċ). per gal. 56 5/6 | 9 Lead, English Ingot .. per ton | pig 5 is 5 5 
a Potash, Bichromate, in casks.. per | Bid. ‘Bhd. | g „ „ sheet. per ton £18 15 £18 15 
a ee e . T.. Be ee | as 
a „ ae T 
a e of Magnesia = Per en 24 10 4410 | 1 original cases), ae per w. | 19 $ 29 109 10 20 
a Sulphur, Sublimed Flowers . S per ton £6 £8 . d-i x K large .. pee Ib. 3/8 to 7/3 3/3 to 7.8 
a 3 Recovered... per ton £5 10 25 10 Pp Phosphor Bronze, plain castings per Ib. AA to 14 | Lltol4 
a „ Lump .. per ton £5 | £5 PE p s5 rolled bars & rods per lb. I/l to 1/4 | 1/1 to 1/4 
a Soda, Caus ic (white 70 %) .. per ton £10 15 £10 15 > p „ st . Der lb. pei 1/3 From 18 
a „ Crystals .. per ton : 43 | £8 oa o P atinum x5 per oz. 3 186 £3 13 6 
a „ Bichromate, casks . per Id. Yid. $}1. i p Bilicon Bronze Wire per lb. 1024. to 1/1 101d. to 1/1 
| í Steel, Magnet, 5 d' ngtodese'p'n n per ton cy ae 
” ” in bars . l 2988 
METALS, &c. | ( £146 to £147 
y Tin, block .. ree s5 rer ton 147 to £148 £1 des. 
b Aluminium Wire, in ton lots.. per ton £224 ' £224 | ae M „, foil TA ža . per 1b. 1/9 1/9 
b Sheet, in ton lots ad 5 £191 £191 2 n „ wire, Nos. 1 to 16 me per lb. 1/9 1/9 
P Babbitt's metal ingots.. per £80 to £150, £80 to :50 - p White Anti - friction Metals — 
€ Brass (rolled metal 2’ to 12") ba- is yer 1b. Ta. | 74. K „White Ant” brani . per tor, £40 to 47 £40 to £70 
‘ec „ Tube(brazed) .. per Ib. 1 101. ia IJ Yarns, Cotton, Single 10lb b'ndl's per Ib. | 8\d. Sed. 
E i eis (solid drawn) . per 105 ata | Hia fe , ? 1 Best Flax, 6 | 1515 ay per te 40 ' ; 
u 7 basis 2 oe er iD. . . a ” e 7 S. wife rih.. > 1 . 
c Copper Tubes (brazed) ue = ib. = Bw | IIId. ei j 5 i Rusian, 10 Ibs To lb. 5d. | 51 
(solid drawn) .. per Ib. Iri. | l „ Jute. 180 ibs. rove per tor 14 | 
| 


114. oe £ £14 
£83 10 | 108. inc. ! i Zinc, Sh't. (Vielle Montague ond. ) per ro £24 5 nett. £24 5 melts. 


s Copper Bars (best selected) . per ton | £84 


: anri. 2 Poor ré 112 co., Lid. | S ee yee 125 1 i k ee Kon ee ee kk 
e tis uminium t g Messrs. James akspeare. „ Ltd. ; m Messrs Glover 
i Messrs. Thos. Bolton & Sons. | 5 h Messrs. Jackson & Till. pe S n Messrs. P. Ormiston & Sons. 
Vy y d Messrs. F. Wiggins & Sons. | SUPP Y | i Messrs. Bolling & Lowe. PP Y| o Messrs. Johnson, Matthey & Co., Ltd. 
¢ Messrs. Frederick Smith & Co. : j Mesars. Henry C. Yeo & Co. P The Phosphor Bronze Company, Lid. 
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find that these values correspond to a speed of 720 revolu- 
tions with a back E. M. F. of 467°5. z T 

There is no advantage in adopting a higher speed for the 
average H.P. as the size of the machine is governed by the 
torque and current. 

Thus if the machine were specified to give 4 B. H. P. at 1, 400 
revolutions with maximum torque and current as before, the 
carcase would still have to be of the size found by formule 
Nos. 2 and 3. It would have to be over-compounded, the 
shunt and series winding together giving 1, 400 revolutions 
at 4 H.P., and the series winding being sufficient to bring the 


down to 720 with the specified current. No gain 


would be effected in the size or price of the machine, the 
regulation would be bad, and the ratio of the reduction 
gearing would. be increased with consequent loss of efficiency. 

Where a steady speed. is demanded and hand regulation is 
not possible; provided the supply pressure is maintained 
constant aß the motor terminals, shunt winding will give the 
most satisfactory results, but where the leads are long and 
the fall of voltage appreciable, the magnet will be weakened, 
the specified current will be exceeded and there may be 
sparking. Compound winding should then be adopted, the 


series winding being proportioned to compensate the drop 


of volta on the shunt coil and so maintain a constant strength 
of magnet. The regulation will not be so good as with the 
ahunt motor working on constant pressure, but the result 
obtained will be better than with the shunt machine working 
with varying pressure. 

These points are illustrated in the accompanying curves of 
the machine mentioned above. . 

Fig. 1 is the curve of torque and current: (a) being for 
the shunt machine on constant pressure; (b) for shunt 
machine with a fall of 15 percent. in the voltage at maximum 
current ; (e) for compound machine with the same fall. It 
will be noticed that (a) and (e) coincide. 

Fig. 2 gives the curve of torque and speed under the same 
condition. 1 l 


` 


CURRENT SPECIFICATIONS. 


XXIII.—GRAYS THURROCK ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.—Supply and erection of plant for a complete 
electric lighting station. The contract is to be let in different 
sections, such as boiler house plant, accumulators, switchboard, gene- 
rating plant, crane, &c., separate offers being sent in for each. ` 

System Adopted 


.—Three-wire direct current system with accumu- 


lators, employing 460 volts between outers, and 230 volts between 


either outer and middle conductor. 

Section dealt with.—In this critique only Section B., referring to 
steam dynamos, balancers, and boosters, is dealt with. 

Number and Size of Steam Dynamos.—Two, each to easily develop 
100 xw., i. e., not exceeding 200 amperes at any E.M.F. between 460 
and 500 volts. 

Speed Specified.—Not to exceed 400 revolutions per minute. 

Ounditions of Working.—Steam dynamos to give above output 
with 150 lbs. square inch pressure, working either condensing 
with 25 inches vacuum, or non-condensing. At first to work non- 
condensing. « | | 
ed of Engine.—To be two-crank, compound, of the vertical high 

ype. 

Temperature Rise of Dynamo,—After six hours full load run, the 
temperature rise of any part of armature windings not to exceed 
60° F., or of magnet winding 70° F. 

Steam Consumption.—The steam consumption per kw. -hour at full 
and half load, working both condensing and non-condensing, to be 
stated in tender. | 

Balancer and Booster.—To consist of four machines directly 
coupled together. 

Speed of Combination.—Not to exceed 1,000 revolutions per 

Output of Set.—Each of the two inner balancing machines to be 
capable of generating up to 30 amperes at 250 volts = 7°5 KW. 
Each of the two outer booster machines to be suitable for developing 
up to 42 amperes at 90 volts = 3°78 Kw. 

Temperature Nise. ame as for large dynamos. 

Specified Date of Completion. To be given in tender. 

„5 Jor Late Completion. — One per cent. of contract price per 


Stipulations as to Removal of Foreman. Satisfactory, see com- 
ments below. 

Stipulations as to Mages paid to Workmen.—Acceptable. 

Terms of Payment.—60 per cent. as delivered and erected: 20 per 
cent. on engineer certifying plant is ready}for use for public apply: 


5 per cent. on completion of official test 10 per cent. six months 

ter. . 
Arbitration Clause.—Of limited application, see comments below. 
Date for Receipt of Tender.—August 9th, 1900. -> 


This specification is signed by Messrs. Preece and Cardew, 


the consulting engineers to the Council, and so far as the 


technical particulars are concerned, may be taken as a model 
by less eminent engineers. The requirements are clearly 
stated, and tenderers must state in their offers exactly what 
they propose to supply, the dates by which they can 
guarantee completiqn, and the guarantees they are prepared 
to enter into. Except for the stipulation that the engine 
must be of the two-crank vertical type, the specification is 
entirely open, and no manufacturer need hesitate to offer his 
standard apparatus. l 


Detailed drawings are to be submitted with tender, but if 
desired, those accompanying rejected offers will be returned 
to senders. The general conditions have evidently been pre- 


pared with great care, and in some respects are admirable, 
though, as, at present drafted, we cannot advise manufac- 
turers to accept them in their entirety. | 

Clause 4, relating to extensions of the time of completion, 
is all that can be desired. It states :— 


The contractors shall, bona fide, commence the erection of the 
works on or before the ......... day of next, and complete the 
whole of the works, including additions or modifications (if any), 
by the ......... day of ......... 190.... If the act of God, war, insur- 
rection, rebellion, 


5 strikes, or combinations of workmen, or any 


l extraordinary or unforeseen circumstances which, in the opinion of 


the engineers, may be beyond the control of the contractors, shall in 
the opinion of the engineers canse unavoidable delay in the com- 
pletion of the works, or any part thereof, they may extend the time 
for such completion, and shalÌ accordingly allow a reasonable exten- 
sion of the same. If the engineers, in exercise of any power vested 
in them by these presents shall substitute in writing a later date 
for the sompletion of the works, the contractors shall complete the 


same by or before the substituted date as though the same had been 


originally inserted in these presents. 


A period of eight weeks from the signing of the contract 
is allowed for the preparation of all foundation drawings, 
and particulars of any other work which may have to be 
done by the Council under the terms of the contract. It is 
distinctly stipulated that all responsibility for the accuracy 
of these drawings and particulars rests with the contractor, 
and “no compensation or allowance shall be made in respect 
of any liability which may accrue to the contractor by reason 
of any errors therein. The following clause (No. 12), deal- 
ing with access to factories by engineer or his representative, 
is also very satisfactory : — 


The engineers and such assistants as they may require or appoint 
shall at all times during the progress of the works have free access 
to the site and to the factories and all yards and other places which 
shall, for the time being, be in the possession or occupation of the 
contractors for the purpose of this contract, and shall be entitled to 
inspect and test at all reasonable times any part of the works during 
the manufacture or before delivery of the same, whether at the 
factory of the contractors or of any company or firm or person 
employed by them, and the contractors shall afford every facility, 
and make all necessary arrangements for the engineers and their 
assistants when visiting, inspecting, or testing the works, and 
provide all materials, labour, instruments and power for any such 
inspection or testing, without extra charge. 


There are four clauses which refer directly or indirectly to 
labour questions. They are of a distinctly fair character, 
and may be taken as the maximum to which a manufacturer 
can without loss of dignity or prestige agree. For these 
reasons we reprint them in full :— 


The contractors shall at all times during the progress of the 
works provide and employ constantly upon the works such and so 
many competent foremen and workmen, and at all times employ 
such labour of every description as shall, in the opinion of the 
engineers, be necessary for the due execution of the works. 

The contractors shall pay all persons engaged or employed by 
them on the works the rates of wages recognised in the district, and 
shall observe such hours of labour as are generally accepted as fair 
in each trade, and shall from time to time, whenever required so to 
do by the Council, produce to them such evidence as they may 
deem sufficient that they are paying such wages and observing such 
hours. : 

If the engineers shall at any time consider any agent, engineer, 
foreman, or workman employed by the contractors for the purposes 
of the contract to be inefficient or objectionable, or the number of 
the workmen, or the amount or character of the plant, materials, and 
appliances then used and provided by the contractors in or upon or 
for the purposes of the works to be insufficient or improper, or that 
the works or any of them are not being executed with due diligence 


and despatch having regard for the time hereinbefore agreed to for 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
á ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present Stock Dividends for Closing Closing b Business cane 
Leue. 1 Share the last threes este al Ben. Aus. iat. Ang. Ist, 1000. 
: 1897. | 1898. | 1999 5 | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ..…. 1 10 %|20% 22— 31 22— 34 2 
90,000 Do. 441 ist Mort. Deb. Stock Red. iira ba ai 96 —101 96 —101 e bes 
30,000 | British Electric Traction 10 : 6% 14 — 15 |14—15 143 
50,000 Do. do. 64 Cum. Pref. 10 9 12 — 13 12 — 13 127 123 
200, 000 Do. do. 5 % Perpetual Debenture Stock ; 3 123 —126 123 —126 125 we 
85,0002 F British Electric Works Co., Ord. £1 shares, 50,001—135,000 „ 1 i 5 
50,000 t Do do. 6 % Cum. Pref., 150,000 abs 13— H] E— 14 
500 if Do. do. 43 % Ist Mort. Deb a 100 97 — 99 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 5115 5 % 15 5 % 20 0 % 1 124 | 114—124xd]_ ... 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 5 64 51— Gixd) ... 
90,000 | Brush Elecl. Enging., „1 to 90,000 a 3 (a 18 11— 13 Ses 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 : 8 : 2— 21 2 — 3% 23 
125, 0007 Do. do. 43 % Perp. Deb. Stock a ... {Stock} .. 109 —114 1109 —114 8 
50, 000 Do. do. 43 % 2nd Deb. Stock Red. Stock k . . 101 —103 101 —103 103 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 5 | 124% 15 5 % 15 > * 13 — 14 13 — 14 13} 
20,000 Do. do. 5 V Cum. Pref. fos a y 541— 5 51— 52 
90,000 Do. do. 43 % 1st Mort. Deb. Stock Red ... |S ck . 110 —114 110 —114 5 ; 
213,533 | Central London Railway, Ord. Shares sae 10 ies R 9 — 94 931 — 10 97 812 
61,033 Do. do. Pref. half-shares ... 5 : es J 44— 5 41— 5 oo . 
71,447 Do. do. Def. do. . Dil case K ? 44— 5 44— 5 414 2C. 
855,000 City and South London Railway ... Stock! 13 237 12%] 57 — 60 56 — 59 58 57 
37,500 Do. do. Ord. shares Nos. 22,501 to 60,000 . 10 8 dae 6— 7 6— 7 ax 
32,098 | Crompton & Co., Nos. 3 1 rahe? 1 3 6 % TA% 3?7— 44 32— 44 
Do. 5 % 1st Mort. Reg. be., 1 to 900 of — f ; 
100,000 £100, and 901 to 11 000 of £50 red cee eee . 99 —102 99 — 102 
99,261 | Edison & Swan Utd. El. Lgt., WAN shares, £3 pd. 1 to 99,261 5 6% 6%! 6%) 2 — 23 2— 23 
17,139 Do. do. do. “A” Shares, 01—017,139 5 6%! 6%! 6% 34— 44 32— 44 
344,023 Do. do. do. 4% Deb. Stock Red 109! ... K3 .. | 91 — 93 91 — 93 
112,100 | Electric Construction, 1 to 112,100 ... sth 2; 6% 6% 6 W| 2 — 24 2 — ?łxd 
25,000 Do. do. 4 Cum. Pref., 1 to 25,009.. 3% 27 7% — 34 22— 33x] 
140,300 | Do. do. Perp. 1st Mort. Deb. Stock ... Stock k 102 —105 102 —105 
9,6002 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . 10 7% 7% 7 10 — 11 10 — 11 
30,000 Henley’s (W. T. Telegraph Works, Ord. ... oo wel 5112 %| 14 %| 15 13 — 14 13 — 14 13 56 
30,000 Do. do. 44% Pref. ... 5 TH 7% i 51— 54 51— 57 she 
50,000 Do. 0 do. 43 Mort. Da Stock.. Stock 441414 . . {110 —114 110 —114 ea 995 
50, 000 India- Rubber, Gutta-Percha and Telegraph Works A | 10 10 7 10 /. 21 — 22 21 — 22 218 21 
300,000 Do. do. do. 4 % Ist Mort. Deb 100 jei . . {101 —104 101 —104 ses g 
37,500 |tLiverpool Overhead Railway, Ord. „% „ | 10| 3 317% 325 91— 98 | 9A— 94 
10,000 f Do. do. Pref., £10 paid . 10; 5 5 5 Y 13 — 134 | 13 — 133 
37,350 | Telegraph one and Maintenance | 12 | 15 15 & 15 %| 35 — 39 35 —- 39xd 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 | 100 a . 101 — 104 101 —104 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20, 000 5 8 9 12 10 — 11 10 — 11 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000. | 5 | 51— 514. 53— 4 
540,0007 Waterloo and City Railway, Ord. Stock... .. : 100 3 E 3 * 93 — 96 93 — 93 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 8 10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 uay 
Brompton and Kensington, 9 Debentures of £100, 104- 106, ) 12 18; ist Preference Cumulative 6 % £5 y paid), 773. De- 
National Electric Free Wiring, 12/6 paid, ntures, 102104. Dividend, 1809, on Ordinary Shares 11 &. 

Oldham, Ashton, and Hyde ectric eu 1 Ord., 174—18}. T. Parker, £10 (fully paid), 172. 

Do. do. f. (£10 pd.), 1011. 


* From 3 Share List. Bank rate of discount 4 per cent. July 19th, 1900). 
MARKET reddit a Wednesday, August lst. 


| This week. Last week. oe or Dec. METALS, &. e 


— i — 


| This week. Last week. Inc. or “Dee, 


CHEMICALS, &o. 


a Acid, Hydrochlorio per owt. 5/- 40, g Copper Sheet sa sis „ per ton £u | £8310 10s. ine. 
a „ Nitrio .. 1. per et.. .. | 18 . per ton 281 28310 | 10s. inc. 
a „ Oraho .. per ot. 82 / 82/- 1 e m (Electrolytic) Bars . per ton; £81 £82 10 £1 10 ino. 
a „ Zulphuric . per ewt. 5/6 576 l e n j Shee . per ton 250 i i 
a oniac, Sal . per cwt. j- 39/- e p 57 .. per ton 
a Ammonia, Muriate (crystal) .. per ton £38 £88 | . a H. C. Wire per Ib. i 3 | 
.. per ton £80 £30 ' J Ebonite Rod. , a .. per lb. 
a + Bingo i per ton £7 £7 cer Sheet .. per Ib. i | 
a Bisulphide of Carbon .. per ton £15 £15 n German Silver Wire per lb. 16 16 
a Borax ; : per ton £17 £17 h Gutta-percha fine .. .. per lb. 
a Bensole (90 %) 90 77 77 k India- rubber, Para fine per Ib. FRO to > 4/08, a to a: 4d. dec. 
a i (50 1 per gal 5/6 5/6 t Iron, Charcoal Sheets per to 
a Copper Sulpha‘e per ton £25 1 £25 10 i. „ Pig (Cleveland warrants) . per toni 6916 i 695 18. ino. 
a Lead, Nitrate per ton £25 £25 i „ Forgings, according to sise per ton From £11 From £11 
a „ White Sugar per ton £31 £31 „ Scrap, heavy per ton 70/- to 72/6 70% to 72/6 
a mein 3 .. a. per ton | £71 10 | a i „ Wire, galvanised No. 8 per ton 026 | 2181 5e. deo, 
a Methy s .. per gal. ! to to PA 
a Naphtha, Solvent (90% at60°C). per gal | 56 56 Lead, English Ingot per ton gig 5 | £18 5 ie 
a Potash, Bichromate, in casks.. per lb. 707 | aid. „ Sheet per ton 418 15 £18 15 
„ Caustic (15/80%) per ton £u ' 5 Manganin Wire No. 28 per Ib. | 8/- 87 
a „ Bisulphate per ton £35 £85 g Mere per bot. £9 10 £9 10 
a Rhellac .. . per owt 68/- 68/- ae d Mica (in original cases), small `. per lb. 3d. to 9d. , 3d. to 9d 
a 8ulphate of Magnesia . per ton | £410 4410 ik od n 15 „ medium per Ib. 19to 3/9 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 | £6 zs d „, large per lb. 3/8 to 7/8 33 to 7 3 ; 
3 „* 8 : . per ton £510 E35 10 Pp Phosphor Bronze, plain castings per lb. 1/lto1/4 171 to 1.4 ss 
Lum .. per ton £5 | £5 Pp si rolled bars & rods per lb. 1/1 to 1/4 171 to 1/4 se 
a a Soda, Caustic (whit 70 %) .. per ton £10 15 410 15 85 p „ st N por lb. From 1/8 Toa 178 me 
a „ Crystal .. per ton 43 | £3 de o P atinum .. peroz. £3136 13 6 : 
4a „ Bichromate, casks per lb. | Yid i OPA. 5 p Silicon Bronze Wire per Ib. 103d. to 1/1 10d. to 1/1 95 
a i Steel, Magnet.aced ng wodese p'n 'n per ton From £15 to £40 is 
Ey „ in bars 458 658 5 
METALS, &c. i y Tin, block .. per ton 1 ö as £1 deo. 
b Aluminium Wire, in ton lots.. per ton £224 | £224 f „ foil . .. per lb. 1/9 1/9 
b Sheet, in ton lots 5 ton £191 £191 n „ Wire, Nos. 1 to 16 ak per Ib. | 1/9 1/9 
p Babbitt's metal ingots.. ton 280 to 4150 480 to 50 p White Auti - lriction Metals 
c Brass (rolled metal bo 137 ba- ‘is 1 ee Ib. 181. ' 131. „White Ant” brani. per ae £40 to 170 440 to £70 
© yp be (brazed) per Ib. 10d. 101. j Yarns, Cotton, 8i 101b b'ndl-s per lb 8id. 1 8rd 
e „ „ (solid drawn) .. perth, la Std. „ Best Flax, 6 lea. .. per lb. 6d. i 6d. 
c ire, . jerib. ; sfa. |! ma. „ Hemp, 8 ply 10 Ibs. .. per Ih. 511 4.g4d. 
: Copper Tubes (brazed) per lb. IId. IIId. F „ Nussinn, 10 lbs. .. per lb d. | 52d. 
„ (solid drawn) . per Ih. | lta, | 114. x - j 4 Jute. 180 ibs. rove per ton 114 £14 | 
5 Copper Bars (best selected) .. per ton | £84 £83 10 10s. inc. x Zinc, Sh't. (Vielle Montague ond. ) per tor: | £24 5 nett. £24 5 nett. 


a Messrs. G. Boor & Co. 
b The British Aluminium Co., Ltd. 


J India-Rubber, G.-P. and Teleg. Works 


k Messrs. Morris Ashby, Limited. 


g Messrs. James & Shakspeare. [Co., Ltd. m Messrs. W. T. Glover & Co., Ltd. 
e ¢ Messrs. Thos. Bolton & Sons. 8 h Messrs. Jackson & Till. Suo Ai ons n Messrs. P. Ormiston & Sons. 
rp y PP Y | i Messrs. Bolling & Lowe. pp Y| o Messrs. Johnson, Matthey & Co., Ltd. 


¢ Messrs. Frederick 


d Messrs. F. Wiggins & Sons. 
Smith 


&Co 


J Mesara. Henry C. Yeo & Co. 


p The Phosphor Bronze Company. L 
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find that these values correspond to a speed of 720 revolu- 
tions with a back E. M. F. of 46 7˙5. . 

_ There is no advantage in adopting a higher speed for the 
average H.P. as the size of the machine is governed by the 
torque and current. 

Thus if the machine were specified to give 4 B. H. p. at 1, 400 
revolutions with maximum torque and current as before, the 
carcase would still have to be of the size found by formule 
Nos. 2 and 3. It would have to be over-compounded, the 
shunt and series winding together giving 1,400 revolutions 
at 4 H.P., and the series winding being sufficient to bring the 


speed down to 720 with the specified current. No gain 


would be effected in the size or price of the machine, the 
regulation would be bad, and the ratio of the reduction 
gearing would. be increased with consequent loss of efficiency. 
Where a steady speed is demanded and hand regulation is 
not possible; provided the supply pressure is maintained 
constant atthe motor terminals, shunt winding will give the 
most. satisfactory results, but where the leads are long and 
the fall of voltage appreciable, the magnet will be weakened, 
the specified current will be exceeded and there may be 
sparking. Compound winding should then be adopted, the 
series winding being proportioned to compensate the drop 
of volts on the shunt coil and so maintain a constant strength 
of magnet. The regulation will not be so good as with the 
‘shunt’ motor working on constant pressure, but the result 
obtained will be better than with the shunt machine working 
with varying pressure. . 
These points are illustrated in the accompanying curves of 
the machine mentioned above. 
Fig. 1 is the curve of torque and current: (a) being for 
‘the shunt machine on constant pressure; (b) for shunt 
machine with a fall of 15 percent. in the voltage at maximum 
current; (e) for compound machine with the same fall. It 
will be noticed that (a) and (c) coincide. 
Fig. 2 gives the curve of torque and speed under the same 
conditions. l 
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CURRENT SPECIFICATIONS. 


t 


XXII..GRAYS THURROCK ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.—Supply and erection of plant for a complete 
electric lighting station. The contract is to be let in different 
sections, such as boiler house plant, accumulators, switchboard, gene- 
rating plant, crane, &., separate offers being sent in for each. 

System Adopted.—Three-wire direct current system with accumu- 


lators, employing 460 volts between outers, and 230 volts between 


either outer and middle conductor. 

Section dealt with.—In this critique only Section B., referring to 
steam dynamos, balancers, and boosters, is dealt with. 

Number and Size of Steam Dynamos.—Two, each to easily develop 
100 xw., i. e., not exceeding 200 amperes at any E.M.F. between 460 
and 500 volts. f 

Speed Specified.—Not to exceed 400 revolutions per minute. 

Conditions of Working.—Steam dynamos to give above output 
with 150 lbs. square inch pressure, working either condensing 
with 25 inches vacuum, or non-condensing. At first to work non- 
condensing. ' N 

Type Engine. To be two- crank, compound, of the vertical high 

t 


3 Rise of Dimamo. — After six hours full load run, the 
temperature rise of any part of armature windings not to exceed 
60° F., or of magnet winding 70° F. 

Steam Consumption. The steam consumption per kw.-hour at full 
and half load, working both condensing and non-condensing, to be 
stated in tender. 

Balancer and Booster.—To consist of four machines directly 
coupled together. 

Speed of Combination.—Not to exceed 1,000 revolutions per 

minute. 
Output of Set.— Each of the two inner balancing machines to be 
capable of generating up to 30 amperes at 250 volte = 7:5 kw. 
‘Each of the two outer booster machines to be suitable for developing 
up to 42 amperes at 90 volts = 3°78 kw. 

Temperature Rise. Same as for large dynamos. 

Specified Date of Completion.—To be given in tender. 

Penalty for Late Completion.—One per cent. of contract price per 
week. ; 

Stipulations as to Removal of Foreman.—Satisfactory, see com- 
ments below. . | 

Stipulations as to Wages paid to Workmen.—Acceptable. 

Terms of Payment.—60 per cent. as delivered and erected: 20 per 
cent, on engineer certifying plant is readyifor use for public analy 


7 per cent. on completion of official test 10 per cent. six months 


Arbitration Clause.—Of limited application, see comments below. 
Date for Receipt of Tender.—August 9th, 1900. 


This specification is signed by Messrs. Preece and Cardew, 


the consulting engineers to the Council, and so far as the 


technical particulars are concerned, may be taken as a model 
by less eminent engineers. The requirements are clearly 
stated, and tenderers must state in their offers exactly what 
they propose to supply, the dates by which they can 
guarantee completiqn, and the guarantees they are prepared 
to enter into. Except for the stipulation that the engine 
must be of the two-crank vertical type, the specification is 
entirely open, and no manufacturer need hesitate to offer his 
standard apparatus. l 


Detailed drawings are to be submitted with tender, but if 
desired, those accompanying rejected offers will be returned 


to senders, The general conditions have evidently been pre- 
pared with great care, and in some respects are admirable, 
though, as at present drafted, we cannot advise manufac- 
turers to accept them in their entirety. 

Clause 4, relating to extensions of the time of completion, 
is all that can be desired. It states :— | 


The contractors shall, bona fide, commence the erection of the 


works on or before the ......... day ot next, and complete. the 
whole of the works, including additions or modifications (if any), 
by the i day of ......... 190.... If the act of God, war, insur- 


rection, rebellion, strikes, or combinations of workmen, or any 
extraordinary or unforeseen circumstances which, in the opinion of 
the engineers, may be beyond the control of the contractors, shall in 
the opinion of the engineers canse unavoidable delay in the com- 
pletion of the works, or any thereof, they may extend the time 
for such completion, and s accordingly allow a reasonable exten- 
sion of the same. If the engineers, in exercise of any power vested 
in them by these presents shall substitute in writing a later date 
for the ꝛompletion of the works, the contractors shall complete the 
same by or before the substituted date as though the same had been 
originally inserted in these presents. 


A period of eight weeks from the signing of the contract 
is allowed for the preparation of all foundation drawings, 
and particulars of any other work which may have to be 
done by the Council under the terms of the contract. It is 


‘distinctly stipulated that all responsibility for the accuracy 


of these drawings and particulars rests with the contractor, 
and “ no compensation or allowance shall be made in respect 
of any liability which may accrue to the contractor by reason 
of any errors therein. The following clause (No. 12), deal- 
ing with access to factories by engineer or his representative, 
is also very satisfactory : — | 


The engineers and such assistants as they may require or appoint 
shall at all times during the progress of the works have free access 
to the site and to the factories and all yards and other places which 
shall, for the time being, be in the possession or occupation of the 
contractors for the purpose of this contract, and shall be entitled to 
inspect and test at all reasonable times any part of the works during 
the manufacture or before delivery of the same, whether at the 
factory of the contractors or of any company or firm or person 
employed by them, and the contractors shall afford every facility, 
and make all necessary arrangements for the engineers and their 
assistants when visiting, inspecting, or testing the works, and 
provide all materials, labour, instruments and power for any such 
inspection or testing, without extra charge. 


There are four clauses which refer directly or indirectly to 
labour questions. They are of a distinctly fair character, 
and may be taken as the maximum to which a manufacturer 
can without loss of dignity or prestige agree. For these 
reasons we reprint them in fall :— 


The contractors shall at all times during the progress of the 
works provide and employ constantly upon the works such and so 
many competent foremen and workmen, and at all times employ 
such labour of every description as shall, in the opinion of the 
engineers, be necessary for the due execution of the works. 

The contractors shall pay all persons engaged or employed by 
them on the works the rates of wages recognised in the district, and 
shall observe such hours of labour as are generally accepted as fair 
in each trade, and shall from time to time, whenever required so to 
do by the Council, produce to them such evidence as they may 
deem sufficient that they are paying such wages and observing such 
hours. 

If the engineers shall at any time consider any agent, engineer, 
foreman, or workman employed by the contractors for the purposes 
of the contract to be inefficient or objectionable, or the number of 
the workmen, or the amount or character of the plant, materials, and 
appliances then used and provided by the contractors in or upon or 
for the purposes of the works to be insufficient or improper, or that 
the works or any of them are not being executed with due diligence 


and despatch having regard for the time bereinbefore agreed to for 
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the completion of the works, then and in every or in any ‘such case 
it shall be lawful for the engineers to give notice in writing to the 
contractors requiring them to dismiss any such inefficient or 
objectionable agent, engineer, foreman or workman and tg appoint 
in lieu of such persons respectively other fit and proper agents, 
engineers or foremen, and to employ other workmen, and to provide 
other plant, materials or appliances, and also to make such additions 
to the number of agents, engineers, foremen or workmen employed, 
or to the plant, materials and appliances to be supplied by the con- 
tractors, or such change in their character either until the com- 
pletion of all or any of the works or for a limited period, as the 
engineers may think necessary and shall by any such written notice 
uire 


require. 

If the contractors shall not upon receipt of any such notice, or 
within a time to be specified therein comply with such notice, it 
shall be lawful for the engineers, on the accéunt and at the cost of 
the contractors, to remove the agents, engineers, foremen, workmen, 
plant, materials, or appliances complained of, and at the like cost to 
provide and employ such other and additional agents, engineers, 
foremen and workmen for such time and to purchase and provide 
such additional or other plant, materials and appliances respectively 
as they may think necessary, and to pay such other or 1 
agents, engineers, foremen and workmen such sglaries or wages, aud 
to pay for such additional plant, materials and appliances respec- 
tively such prices as the engineers may think proper, all which 
salaries, wages and prices respectively if paid by the Council, and 
any additional expense the Council may incur in relation thereto, 
shall on demand be repaid to them by the contractors, or the Council 
may retain or deduct the same out of any monies then due or there- 
after to become due to them under this contract. 


The contractor is required to dismiss, and not “ remove,” 
which we contend is the right word to use in this connection, 
but steps are only to be taken by the engineer to replace such 
objectionable workmen after the contractor has had due 
notice of the engineer’s wishes. 

The maintenance clause requiring the e to be 
responsible for defects in workmanship and material for six 
monthé is acceptably worded. 

Provision is made that in case of any contradiction in 
terms between the general conditions and the specification, 
the interpretation is to be decided by the engineer, but it is to 
be generally understood that the rendering most favourable to 
the Council is the correct one. The clause is rather curious, 
it reads :— 

In case of terms or provisions repeated wholly or partially in 
this contract and in this specification the Council may adopt both or 
either of such terms or provisions sv as to secure in all cases the most 
ample protectwn, and any discrepancy between this contract and the 
specification shall be construed or determined by the engineers in 
the manner which in their judgment is most in accordance with the 
general spirit and intention of this contract and the specification. 

The principal defect in these conditions, as already stated, 
lies in the limited arbitration clause. It only permits 
disputes as to prices to be arbitrated upon, all points relating 
to the interpretation of the specification and the carrying out 
of the work being settled by the engineer. The clauses, as 
they stand, state 

The decision of the engineers shall be final and conclusive, as to the 
manner of carrying out works, the quality of material, and workman- 
ship and the meaning of any clause, matter or thing in the specificaticn 
or any of the plans, sections or drawings of this contract. 

In case, and so often as any difference or dispute shall arise 
respecting the cost of any work or prices to be paid, the subject of 
every such difference or dispute shall in every such case, on the 
demand in writing of either party, be referred to the sole arbitra- 
tion and award of an arbitrator to be appoiuted by the President of 
the Institution of Civil Engineers for the time being, pursuant to 
the provisions of the Arbitration Act, 1889. 

We strongly urge tenderers to protest against the inclusion 
of these incomplete arbitration clauses in contracts. What- 
ever be the reputations of the consulting engineers concerned, 
they are but human, and consequently may err. The con- 
tractor ought to have the right to appeal to an independent 
authority, for the engineer cannot help but be in a false 
position when called upon to decide in a judicial matter 
between a contractor and himself. 


GLOUCESTER ELECTRICITY WORKS. 


In another part of this issue we describe the Gloucester 
Electricity Works, which were opened on Thursday, July 19th, 
by the Mayor of that town. After the ceremony a large 
gathering of visitors inspected the station under the 
guidance of the consulting engineer, Mr. Robert Ham- 


mond, aud the ie engineer, Mr. Walter J. Bache. 
In the evening a banquet in the Guildhall was 
given by the chairman of the Electricity. Supply 
Committee (Councillor C. H. Clutterbuck), the con- 
sulting engineer, the architect, and the contractors, 
to a large company. The exigencies of space will not permit 
us to publish the speech of the Mayor, who, in a felicitous 
manner, proposed “ Success to the Electricity Undertaking,” 
coupled with the name of Mr. Clutterbuck, nor Mr. Robert 
Hammond’s humorous reply to the toast of the “ Consulting 
Engineer,” and other locally interesting post - prandial 
orations. 

Suffice it to say, that the good people af Gloucester 
should feel well satisfied that their interests are in 
the hands of a body of gentlemen who have clearly 
seen the advantage of securing the electric light to the 
city, and also of disposing of the town’s refuse by 
the only rational means of destreying it thoroughly and 
most effectually from the sanitary point of view. The 
Corporation has been fortunate in securing the services of 
Mr. Robert Hammond, than whom nobody is more com- 
petent to advise on the requirements of a central station, and 


they may also be congratulated on the constructive work 


having fallen into the hands of a thoroughly representative 
and able body of contractors, the majority of the firms 


having long ago secured the thorough confidence of 


everybody connected with the electric lighting industry. 

The order for extensions before the original plant had been 
in operation augurs well for the future, but if there should 
be any need to devise means for stimulating the demand 
for electrical supply,” the subject of two papers read before 
the Huddersfield Convention of the Municipal Electrical 
Association, we can only suggest that the Council again apply to 
Mr. Hammond, to whom, by the way, we offer our thanks 
for the loan of the blocks with which we illustrate the station 
equipment. The residents of nearly 200 towns in the United 
Kingdom are enjoying the privilege of using the best of all 
artificial illuminants, and although Gloucester is the last 
station to be opened, it is evident that it is by no means least, 
and it is equally certain that with Mr. Hammond to guide 
the enterprise it cannot but be successful - 

The newspaper press of Gloucester is deserving of special 
praise for theadmirable manner in whichtheopening ceremony 
and the banquet were described, and we think that in functions 
of this kind generally it would not be altogether unbecoming 
to associate the name of a local journalist with 
the toast of “The Press, seeing how fully everything 
is dealt with by the local papers, The significance of what 
we say is emphasised by the following extract from the 
Gloucester Journal: —“ The toast of The Press’ was 
proposed by Alderman Matthews, but as the responses, as 
set out in the toast list, were confined to the electricity trade 


Journals, the local representatives left. But the toast is always 


last on the list, just to show, we suppose, its utter unimport- 
ance, The pen is said to be mightier than the sword, and 
yet in nine places out of ten to which the technical journalist 
is invited, much valuable time is absolutely wasted by some 
retired half-pay officer, whose eloquence is usually limited to 
the words of command, getting on his hind legs and reiterating 
in a dull, listless, aimless, and irresponsible manner, that 
with which his hearers are already perfectly familiar, con- 
cerning the Handy Man, Tommy Atkins, and the Auxiliary 
Forces, 

Everybody would gladly listen toa few blunt, brief, aud manly 
sentences from a gallant soldier or sailor fresh from active 
service, but it generally falls to the lot of the retired warrior 
of a quarter-century ayo to toast a subject on which the man 
in the street is often better informed. Or else somebody, 
unannounced on the toast list, comes forward presumably 
with good intent to give a 20 minutes recitation that nobody 
can hear owing to the hum of conversation, and which nobody 
would appreciate if silence reigned supreme. 

At all events, the technical press might well be eliminated 
from the toast lists of gatherings of mainly local interest, 
especially as the representatives of this section of the Fourth 
Estate usually express what they wish to say m their own 
pages. Indeed, it is questionable whether they should. even 
be asked to speak in public on matters which they are expected 
to critically deal with immediately afterwards in the journals 
with which they are associated. 
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LARGE ENGINES FOR CENTRAL STATIONS. 


THE rapid increase in the demand for electricity supply 
which has everywhere been experienced, has led to the con- 
stant increase in the size of generating units, which have 
now attained to what a few years ago would have been 
deemed enormous dimensions. One of the illustrations 
herewith shows four vertical cross-compound condensing 


1,500-K W. STEAM ALTERNATOR. 


SINGLE SET: 


engines, direct driving alternate current generators, which 
have been installed in the Boston Electric Light Com- 
pany’s works, Another illustration is a view of a single set 
of the same size. 

The engines, which were made by Messrs. McIntosh, 
Seymour & Co., Auburn, N.Y., have cylinders 28 inches and 
58 inches in diameter, with 48 inches stroke, and run at 120 
revolutions per minute. The steam pressure is 160 lbs. per 
square inch. The valves are of the gridiron type, with variable 
cut-off in both cylinders, controlled by the governor. At 
normal load, the engines are rated at 2, 500 H. P. each, but are 
able to greatly exceed this if necessary. 


7 


The high pressure cylinders alone are steam jacketed, and 


there is a reheater receiver between the cylinders. The 


crankshaft is 26 inches diameter at the middle, and 21 inches 
at the journals, which are 42 inches in length. Each engine 
is provided with a fly-wheel 16 feet in diameter, and 100,000 
Ibs. in weight. 

The generatora, which were made by the General Electric 
Company, are of the three-phase type, with an output of 
1,500 kw. each. For the purpose of paralleling, each 
engine is provided with an electrical gover- 
nor, which can be controlled from the switch- 
board. 

We are indebted to Messrs. McIntosh, 
Seymour & Co. for the photographs from 
which these illustrations were reproduced. 


INSTITUTION OF ELECTRICAL 
| ENGINEERS. 


(E ; 


ALTERNATING CURRENT INDUCTION 
MOTORS. 
By A. C. ERBOBRALL, Associate. 
(Paper reat May 17th, 1900.) 


(Continued from page 159.) 


WITH regard to squirrel-cage rotors, and to the 
modification of them, the rotor wire-wound with 
closed coils, there is not much to say. The chief 
difficulty with the former lies in the fact that it 
is difficult to make a good mechanical job of the 
connections to the end rings. If the motor bars 
are screwed to these rings, the contact between 
bar and ring is not only uncertain, but however 
good it may be at first, it is certain to deteriorate 
under the influence of the heavy rotor currents, 
and the heating and cooling of the rotor. 
Consequently, most makers sweat the rings over 
the projecting and flattened ends of the bara. But 
with this the rings will sometimes melt right off 
under overloads, splashing the solder all over the 
stator coils, and generally doing other damage. 
The author's firm braze the rings on when a motor 
of-this character is put to work of an exceptionally 
heavy nature, where overloads are the rule and not 
the exception, or when the starting conditions are 
severe. Messrs. Kolben get over the difficulty in 
the manner shown in fig.6; here the rotor bars 
are connected to the short-circuiting rings by means 
of thin copper stripe, used as radial connectors. 
The rings themselves are of bronze, and are of 
small diameter, but very massive; they are keyed 
directly on the shaft without any insulation what- 
ever. In a communication to the author, Mr. E. 
Kolben states that he has found this construction 
to prevent entirely the evil mentioned above, 
and that it greatly assists his single-phase motors 
to start well doubt less on account of the extra 

resistance in the strips. Mr. Kolben also uses this 
construction for larger motors for crane and similar 
work (where large starting torques are required 
without, if possible, the employment of a starting 
resistance) as it allows of the insertion of 
resistance strips of brass or other material, in 
place of the copper connectors. 

Several firms, notably the Oerlikon Company, 
avoid the squirrel-cage construction altogether, by 
winding the rotor with closed coils. In this case 
the rotor winding may either consist of a regular 
wave winding, taken all the way round either once 

or else several times and finally short-circuited, 
or better, of a number of coils, or groups of coils, 
separately short-circuited. Such wire - wound 
rotors are naturally more expensive than either 
of the forms described above, and are frequently 
dificult to wind, on account of the trouble experienced in 
handling the heavy conductors. 

The employment of wound rotors and non-inductive starting 
resistances is, as already indicated, always preferable for motors of 
any size. Here the rotors are invariably wound with a three- 
phase star-connected drum winding, which may be carried out 
either with overlapping (rectangular) coils, or with two or four 
bars per hole or slot, arranged as a cylinder wave winding. 

The common junction to the three phases of such a winding is 
frequently the ironwork of the rotor. This is very convenient with 
motors of considerable size, where the conductors are usually 
massive. Star-connected bar windings of this character are always 
unsymmetrical, and false connections” have to be made in each 


hase. 
A point to be remembered when designing wound rotors for 


202 


, THE ELECTRICAL REVIEW. 


[Vol. 47. No. 1,184, Avavst 8, 1900. 


high tension motors is the fact that the rotor volte per phase (that 
is, the voltage between any two slip-rings at normal stator pressure 
when the brushes are lifted off and the motor is at rest) must be 
kept down to a safe value; this is because at starting, with all 
resistances in, the voltage across each resistance (and the correspond- 
ing two rings) may be sufficiently large to be a source of danger to 
the attendant, if the turns in the winding have not been kept down; 
moreover, there is some risk of arcing taking place. On the other 
hand, in no case must the number of rotor conductors in series be 
too few, especially.if the motor is of large size, else the cost of the 
starting box becomes excessive, and if this latter is mounted on a 
switchboard, the three heavy cables coming to the latter may become 
inconvenient to arrange for; moreover, the contacts on the box may 
give trouble. It may sometimes happen that it is desirable to 
regulate the speed of a polyphase motor (by means of the rotor 
resistance) st a point situated a considerable distance away from the 
motor. In such a case, and if the motor is for a low voltage, it may 
pay to arrange the rotor windings to transform up, as it were, in 
order to effect a saving on the cost of the three cables coming from 
the rings to the starting box, but this must not be pushed too far. 


Although it is the standard practice with one or two firms to build 
the starting resistance within the rotor itself, instead of employing 
a separate starting box and slip-rings, it would seem that the latter 
practice is the better. The advantage of doing away with the 
external arrangement :consists, of courte, in getting rid of the sliding 
contacts; on the other hand, it is easy for the short-circuiting device 
(whether operated by hand through the hollow shaft or automatic- 
ally) to get out of order, inspection of the contacts is difficult, and, 
above all, the motor is brought up to speed abruptly, because a sub- 
divided resistance is practieally out of the question. Consequently, 
the effect on the pressure regulation of starting-a motor so fitted 
under heavy load is bound to be greater than if the motor had been 
fitted with an external graduated resistance, permitting of easy 
and gradual starting. However, several firms are now engaged 
in studying this detail, and considerable improvements may be 
expected shortly in the electrical and mechanical design of internal 
starting gear. 

(e) Notes on Performance and Desiyn.—An analysis of the 
guaranteed performance of a given line of open or semi-enclosed 
induction motors between 2 and 100 B. H. p. built by any of the best 
Continental or American makers, and whose construction is on the 
lines indicated above, may be set forth as follows: 

1. No-load Current.—Expressed as a percentage of the full-load 
current, the values for this will be as under :— 


Poly- Single- 

phasers. phaeers. 
For motors between 2—5 B. H.P. inclusive 30% ... 40 
Do. 74—20 do. 25 —. 30 
Do. 25—100 do. 20 . 25 


2. Overload Capacity. This is sensibly the same for all sizes with 
a given line of motors run at constant stator pressure, and will be as 
follows: 
Polyph asers. Single -phasers. 
For one hour ve . . 60 Varies considerably, 
Before falling out of step ... 90 but generally small. 


3. Full-load Drop of speed (Slip).—At constant pressure on the 
stator terminals this will be: 


For induction motors between 2—5 B.H.P. inclusive 7 % 


72 —15 do. 5 
Do. 20—40 do. 4 
Do. 50—100 do. 3% 


4. Heating.—The final temperature rise after a long continuous 
run at full load will not exceed 40° C. for semi-enclosed motors 
having outputs between 2 and 25 B. H. P., and 30° C. for larger 
sizes. 

5. Full-load Efflciency.— For semi-enclosed motors with hot 
windings the values for five representative sizes will be as 
follows :— i 


3 5 10 25 50 B. H. p. 
Polyphase motors. 75 79% 85 87 90 % 
Single-phase motors ... 73 77% 83 86 89 % 


6. Full-load Power-factor —The values for this. quantity for five 
such representative motors will be :— 


2 5 10 25 50 B. N. p. 
Polyphase motors ... 78% 80 85 87% 88 
Single-phase motors. 72% 75 80 83 % 85 


* The temperature rise not exceeding 70° C. for semi-enclosed 
motors, and less for open-type motors. 


7. Weight per B.. 2.— The net weight per B. R. . (that is, not 
including the weight of the rails, pulley, and starting resistance, 
if any) of the five representative motors designed and constructed 
on the above lines will not come out much below the following 
values :— : 

2 8 10 28 30 B. n. v, 

Polyphase motors. 80 58 56 40 40 lbs. 

Single-phase motors ... 115 88 66 62 62 „ 


Nore.—The values given in Nos. 1 to 7 above are for 50 cycle 
motors at voltages of 110, 220, 440, or 500 volta, having the follow- 
ing number of stator poles per phase :— 

All motors between 2—74 B. H. p. inclusive, four poles. 


10—30 do. six „ 
Do. 40—100 do. eight ,, 


The various values, however, for 40 and 60 cycle motors having 
the same number of poles are practically the same as those given 
above. 

A standard line of induction motors constructed on the lines 
already indicated, and to which the above figures relating Ito 


performance apply, would have the following general technical 
data. : 


1. Peripheral Speeds :—4,000 to 7,000 feet per minute, according 
to the size of the motor. 

2. Ampere conductors per inch of stator (inner) periphery at full 
‘load. 


B. H.. Ampere conductors per inch. 
2 to 7˙5 sh re or 705 250 

10 to 30 a SA a at 330 

40 to 100 aed sa pus Sas 430 

100 to 150 a ue oh ne 570 

Above 200 958 e oe 5 600 


3. Flux Densities per square inch.—In the stator teeth: — 


B. H. p. Maximum value of n. 
2 to 7˙5 .. 65, 000 
10 to 30 70, 000 
40 to 100 80,000 
Above 100 ... 85,000 

In the rotor teeth :— 

B. . p. Maximum value of n. 
2 to 7˙5 80, 000 
10 to 30 85, 000 
40 to 100 90, 000 
Above 100 100, 000 


In the air-gap the flux density should never exceed 30,000 lines 

square inch. The flux density in the stator core is determined 

solely by the permissible loss, and does not otherwise affect the per- 
formance of the motor. 

The above figures give very good results for 50 ~ motors having 
partly closed slots for both rotor and stator. With motors for 
higher frequency, and for hole-wound stators and rotors, smaller 
values must be taken. 

4. Current Densities per square inch.— With low and medium 
pressure semi-enclosed motors, the amperes per square inch in the 
stator windings at full load will be between 1,500 and 1,100, accord- 
ing to size, while in the rotor bars the current density will be about 
15 per cent. higher. With high pressure motors somewhat smaller 
values must be taken in the stator on account of the relatively 
larger space taken up by insulation. A 

5. Length of Air-gap.—This is always to be made as small as 
possible, and is determined wholly by mechanical considerations. 
Usual values for the length of air-gap, that is, the distance from iron 
to iron, are :— 


Rotor diameter. Air-gap length. 
Up to 4 inches inclusive z . 1/100 inch. 
Between 5 and 8 inches inclusive. 1/75 „ 
M 9 and 12 Š . . 1/50 „ 
„ 15 and 20 9 . 1/32 „ 
„ 24 and 32 7 . 1/16 „ 
„ 40 and 60 M tee. TB , 


Although the above figures relating to the design of induction 
motors have been taken wholly from practice, it is perhaps necessary 
to point out that it is not possible to apply hard and fast rules and 
constants when designing such motors; experience in designing, 
and a large quantity of experimental data for the type in question, 
are absolutely necessary if the best resultsare to be oktained. 
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PART II. 


STARTING DEVICES FOR SINGLE-PHASE InDucTION MOTORS, AND 
SOME NOTES ON RECENT DEVELOPMENTS. 


It is not too much to say that more attention has been given to the 
question of starting devices for single-pbase induction motors thau 
to any other problem connected with single-phase working. The 
first difficulty was to get such motors to start at all; then after this 
was overcome, there came the question of reducing the heavy starting 
current; finally, it was sought to so improve the starting device as 
to permit of the motor starting against load, still with a moderate 
current consumption. In the six years during which the subject has 
been before electrical engineers, successive improvements have taken 
place, and it is to the latest development in single-phase motors that 
the author wishes more particularly to refer in this part of his paper, 
namely, the new motor of Mr. Alex. Heyland. Before doing so, 
however, it may perhaps not be out of place to consider very briefly 
the underlying principles of all single-phase induction motors, 
although, of course, there is nothing new to be said on the subject 
in these days. 

It has already been stated that a single-phase induction motor is 
nothing more than a polyphase motor running on one phase. Let, 
for instance, a two-pole two-phase motor be running from two-phase 
mains without load. Neglecting (as may quite well be done) the 
trifling power current required to make up the motor losses (under 
these circumstances practically only iron, ventilation, and friction), 
the current read on an amperemeter in each phase is the “ mag- 


netising current” of that phase of the motor—that is, it is the ` 


wattless current required for driving the magnetic flux through the 
magnetic circuits of the motor; further, the speed is synchronous. 
Now let one phase be switched out. The motor will go on running 
as a single-phaser at practically the same speed, but the ampere- 
meter in the remaining phase will read approximately twice the 
current that it did before—that is, the magnetising current in this 
phase has doubled. What has happened is brietly as follows:—The 
magnetic flux originally provided by the switched-out phase is now 
replaced by a flux of approximately the same value and relative 
position furnished by a magnetising current in the rotor. Magne- 
tising currents are called into being in the rotor, induced by the 
magnetic flux of the phase still connected to the mains, and in 
quadrature with this flux with regard to time, and these currents are 
carried round nearly 90° in space by the practically synchronous 
rotation before-reaching their maximum. Thus the cross-flux pro- 
duced by them has very nearly the same effect as that formerly 
produced by ‘the switched-out phase. The magnetising current in 
the rotor has, of course, to be balanced by a corresponding stator 
current, so that the amperemeter reads the magnetising amperes of 
phase 1, plus the magnetising amperes of the rotor transferred to the 
winding of phase 1. Hence the magnetising current in the latter 
approximately doubles. . | 

With this perfect motor running at synchronous speed, it would 
be found that a voltmeter connectéd to the terminals of the switched- 
out phase would give a reading equal to the pressure on the mains 
from which phase 1 is running. This E. M. F. is that induced by the 
crose-magnetisation of the rotor magnetising currents, and is in 
quadrature with the impressed E. M. F. of phase 1, as already stated. 
In commercial motors the E. M. F. of phase 2, measured in this way, 
is not quite equal to tbat of phase 1. The magnitude of the 
difference between the two voltages is a measure of the quality of 
the design of the motor. 

It has been said above that the motor continued to run asa single- 
phaser at practically the same speed. In reality the speed is a 
trifle less (the difference being too small to detect on a counter), 
owing to the fact that the rotor currents cause a slight slip, so that 
even a single-phase motor without friction and ventilation losses 
(unlike the polyphase motor) cannot run at a synchronous speed at 
no load. i 3 

Of course, as the rotor is loaded, the rotor power currents called 
into being by the load are magnetically balanced by corresponding 
stator currents (when the rotor and stator coils are co-axial, or 
approximately so) and the slip increases, that is, the speed departs 
more and more from synchronism. Owing to this latter circum- 
stance the induced rotor magnetising currents are carried round in 
space less than 90°; the cross-magnetisation produced by them is 
accordingly shifted from the most effective position, until with 
continually increasing load there comes a point at which the torque 
due to the cross field and the rotor load currents attains a maximum 
value—if this value is exceeded the motor pulls up. When the 
rotor is stationary, the cross-magnetisation is reduced to zero; there 
remains now only the one flux of the phase connected to the mains 
(phase 1), and this flux cannot possibly produce a torque—that is, 
the motor cannot start—because its axis (that is, the axis of the 
exciting coils of phase 1) coincides with the axis of the current- 
carrying coils of the rotor. 

In order, therefore, to enable a single-phase induction motor to 
start at all, an auxiliary starting field must be created that will do 
exactly the same thing as the rotor magnetising currents do at 
synchronous speed. That is, with regard to space, a magnetic flux 
must be established in quadrature with the principal flux inducing 
the rotor currents; and with regard to time, this auxiliary flux must 
coincide with the rotor, load current—that is to say, it must be 
approximately 180’ behind the corresponding statorcurrent. Every 
single-phase induction motor must therefore be provided with a 
device to produce a suitable cross-flux in the air-gap, and the amount 
of starting torque available will depend purcly upon the value of 
this cross-flux, and upon the effectivness of its time relations as 
stated above. 

All single-phase induction motors are provided with starting coils 
wound in the useless winding space of the stator. They rarely 
occupy more than one-third of the total stator winding space, and 


frequently less; moreover, these coils are invariably so arranged 
that the magnetic axis of each coil is in quadrature“ to the magnetic 
axis of the corresponding running coil—a disposition exactly 
fulfilling the space requirements stated above. The difference 
existing between the various starting devices lies mainly in the 
various methods of producing the requisite phase relation of the 
cross-magnetisation. ` i 
a (To be continued.) 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tompson & Co. hilectrical Patent 
Agente, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


12,722. “Improvements in and relating to arms and trolleys for overhead 
electrically-driven tramcars.” J. T.{PEaRson. Dated July 16th. 


12,827. “Improvements in electric switches.” E. H. BARTLETT and J. E. 
Rosinson. Dated July 17th. 

12,888. A ‘safety’ carbon holder and carbon economiser for use in electric 
arc lamps.” J. W. FERRIER. Dated July 17th. , 

12,843. Electric bell.” H. E. FnixsR. Dated July 17th. 


12,846. “Improvements in portable electrical safety lamps.” J. GLASMACHERS 
and C. MüLLER. Dated July 17th. (Complete.) 

12,855. ‘Improvements relating to the manufacture of bulbs for electric in- 
candescent lamps.” . JUNGE. (The Oberlausitzer Glashüttenwerke Otto 
Hirsch, Germany.) Dated July 17th. 


12,874. ‘‘ Improvements in and relating to telephonic apparatus.“ G. BLanck, 


Dated July 17th. 


12,876. An improved trolley for overhead electric traction.” E, G. JOHNSON, 
F. D. PaLmeER, and C. Coenen. Dated July 17th. (Complete.) 

12,899. Underground wires for transmitting electric energy.” T. ROBATI 
Dated July 17th. (Complete.) 

12,922. ‘Improvements in electrical tramways and trains.” Sir W. H. 
Preece, K.C.B., and P. Carpew. Dated July 18th. 

12,944. An improved electrical switch.” H. F. CLAYTON, T. BELL, and S. 8. 
Berry. Dated July 18th. 2 

12,950. Improvements in voltameters for the electrolysis of water, system 
Garuti.” P. Garoti and R. Pomp. Dated July 18th. Complete. 

12,954. Improvements relating to connections for concentric oi single 
cables.“ G. D. Dauncey and C. DA vis. Dated July 18th. 

12,971. Improvements in electric switohes.“ D. R. Bruce. Dated July 18th. 
(Complete.) . 

12.972. Automatio booster in connection with a multiple wire system.” 
J. S. HiGH¥FiELD. Dated July 18th. 

12,978. ‘' An indicator for high electrical tensions.“ Stmmens BROTHERS AND 
a Limitgep. (Siemens & Halske Aktien Gesellschaft, Germany.) Dated July 

th, 

12,977. Improved electric battery.“ P. E. Francxex. Dated July 18th. 

12,992. Improvements in or connected with electric traction.“ W. J. Davy, 
Dated July 18th. 

13,010. “Improvements in high voltage fuses.” W. Jamirson and TRR 
Scottish WIRELESS ELECTRIC SYNDIcaTE, LimiTEp. Dated July 19th. 

18,014. ‘‘ Improvements in and connected with fuses or cut-outs for high 
voltage circuits.” H. OPPENHEIMER. (Actiengesellschaft Mix & Genest, Ger- 
many.) Dated July 19th. 

18,015. ‘Improvements iniand connected with insulated bases for switches.“ 
H. OPPENHEIMER. (Actiengesellschaft Mix & Genest, Germany.) Dated 
July 19th. 

13,020. Apparatus for generating dynamical electricity by means of the 
direct influence of steam.“ E. van Haanen. Dated July 19th. 

18,021. Improvements in electric ignition devices for internal explosion 
engines. E. GARDNER, T. H. GARDNER, and L. GARDNER. Dated July 19th. 

18,024. Improved means for starting and stopping electro-motors.” A. E. 
SEGNITZ. Dated July 19th. 

18,03 1. An improvement in or connected with laminated electric switches.“ 
A. REAME aud C. WoxeEs. Dated July 19th. 

18,035. Improvements in or connected with apparatus for electrically 
igniting miners’ safety lamps.“ A. E. Best. Dated July 19th. 

18,086. “Improvements in dynamo-electric machines and electric motors.“ 
H. F. JoeL. Dated July 19th. 

18,044. An improvement in electric railways in which transformers are 
carried on the train.“ SIEMENS Bros. & Co., Ltp. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated July 19th. (Complete.) 

18,048. Improvements in and A to means for controlling the speed of 
electro motors.” W. B. ELLIOT and J. W. EskHoLmEe. Dated July 19th. (Com- 
plete. l 

18.049. Improvements in maximum demand electricity indicators.“ E. 
SCHATTNER. Dated July 19th. 

18,081. “Improvements in means for grinding and truing up dynamo com- 
mutators and the like.“ P. J. Purpy. Dated July 20th. 

13,085. “ Improvements in the method of and means for sounding alarms on 
electric tram and motor cars.” A. PARIETTI and A. R. DURANTE. Dated July 
20th. 


19,0905. Storage battery electrode.” R. McRae and H. C. McRae., Dated 
July 20th. (Complete.) 

18,102. Improvements in and relating to electrical conductors.” W. A. 
PHILIPS and C. E. Kent. Dated July 20th. 


13,103. A new or improved method and means for are proonng insulated 
wires and cables.” W. A. PuIiLLIPs and C. E. Kent. Dated July 20th. 


13,104. “Improvements in means for covering wires and cables.” W. A. 
PHILLIPS and C. E. KENT. Dated July 20th, 


18,105. “Improvements relating to the covering of electrical conductors.” 
W. A. Paiuuies and C. E. Kent, Dated July 20th. 


18,106. ‘Improvements in safety devices for electric interlocking or block 
signalling apparatus.” F. T. HoLLI NS. Dated July 20th. 


13,125. "Improvements in automatic cut-outs or combined cut-out and shunt 
switches for overhead trolley wires for electric traction, overhead electric cables, 
or the like.“ R. Hackina. Dated July 20th. 


* A notable exception to this disposition is the arrangement that 
has been used for many years by the Swedish firm of Wenstrom for 
their small single-phase motors, which have the starting coils 
“ staggered ” from the position indicated here. 
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18,184. ‘Improvements in and relating to electric arc lamps.“ A. B. WaL- 
TON. (Date applied for under Patent“, &c., Act, 1883, Sec. 103, December 21st, 
1899, being date of application in United States.) Dated July 20th. (Complete.) 

13.143. Improvements in telephonic signalling apparatus, applicable also to 
other purposes.” THE THOMsON-Davis TELEPHONE SYSTEM, LIMITED, and 
A. T. M. THomson. Dated July 20th. 


18.186. The Elland electric railway fog signal.“ A. Brook. Dated July 21st. 

13,195. ‘Improvements in electrolytic apparatus for the production of 
caustic soda.” G. H. Smita. Dated July 2let, 

18,198. '* Improvements in electric traction.“ B. CRUCELLIER. Dated July 
21st. (Complete.) 

18,199. "Improvements in and relating to Röntgen ray and like apparatus.“ 
F. L. Murrueap and R. H. Epcan. Dated July 21st. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Oopies of any of these Specifications may be obtained of Messrs. W. P. Toompsox 
and Oo., 888, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). 


18,067. “improvements la cr relating te olectrie lamps.” L. Horwitz. Dated 
August 22nd, 1898. Relates to portable . lamps. A portable secondary 
battery lamp, especially for miners’ use, is provided with two incandescent 
lampe, the second of which automatically comes into operation if the main lamp 
fails. The main lampholder is supported adjustably by a ball joint between 
the sides of a hand-loop. A parabolic reflector is screwed on the holder so that 
the filament is at its centre, and locked by a nut. Covers for the lamps and for 
the front of the box are made air tight and secured by seals. The battery 
carries two terminal strips, which are held against connecting springs on a par- 
tition by a hack spring; after recharging the battery it is replaced so as to 
reverse the direction of the current through the lamp and switches. A switch 
is movable over three contact plates by a handle passed through packing in the 
front, the first plate being unconnected, and the others respectively connected 
to the two lamps. The contact plates may be ridged, to retain the switch against 
the action of a spring. Connection between the second plate and the main 
lamp is made through an electro-magnet, which retains a spring-pressed arma- 
ture so long as current passes, but if the main lamp fails, the armature is 
released snd makes another contact, connecting the secord lamp in circuit 
automatically. When the switch is on the unconnected plate, it holds the arma- 
ture away from the hack contact. The connections may be modified so that 
current supplied by the hand switch to either Jamp passes through the electro- 
magnet; if one lamp fails, the armature falls back and supplies the other, but 
this contact is made intermittent by the action of the electro-magnet and the 
light flickers. In another modification, the armature when attracted moves an 
additional spring, thus breaking a connection between the second and third 
contacts of the hand switch; when either lamp supplied by the hand switch 
fails, the other is connected automatically. 6 claims, 


de, 186. vements ia the manuiaotare ef electrical resistances.” A. Vegt. 
Dated August Ard, 1898. A mixture of a conductor and a non- conductor. finely 
divided, is made into a paste with water, cast or moulded to any desired forms, 
dried, embedded in powdered carbon in a closed or nearly closed receptacle and 
heated to a high temperature. The conductor may be a mixture of carbon and 
a metallic powder, in order that the resistance may vary little with teinperature. 
The metal may be produced from a silicide or other compound added to the 
mixture, and the carbon from tar, sugar, cellulose, or other carbonaceous 
material; when tar or asphalt is used, it is mixed hot with the non-conductor, 
The non-conducting material may be any artificial stone, magnesia, or other 
like material. Specification No. 15,288, a.n. 187, is referred to. The resistances 
are applicable for regulating current, and heating by electricity. 3 claims. 


18,172. “improvements in ccatianous current electric moters or generators of 
ironolad er oncleced type.” M. W. Wilson. Dated August 24th, 1898. . 
current motors and generators of the ironclad or enclosed type are constructed 
as follows: — The main body casting consists of a cylindrical box made in two 
parts, the upper of which constitutes a lid or cover. The lower part supports 
the field-magnet core provided with pole-pieces which are preferably removable. 
Ventilating openings are formed through the upper and lower pole faces, and 
extend to the outside of the machine. Cylindrical projections from the ends of 
the machine support the bearings and enclose the commutator or comm utators, 
to which access may be obtained through doors. These projecting parts are 
bored concentrically with the pole-faces, but eccentrically with the main body 
of the machine. The bearings are provided with circular flanges, formed with 
ventilating openings. A modification is described, in which the armature and 
field core are inverted. 3 claims. 


18,213. improvements in electric meters and le their application to motor 
ec.” Tha Britannia Motor Company, Limited, and J. Smith. Dated 
August 24th, 1898. Relates to the construction of electric motors and their 
application to motor carriages, and particularly to the means employed for trans- 
mittig motion from the armature of the motor to the driving shaft and wheels 
of the carriage. The motor is constructed with stationary field magnets secured 
to one of the side plates of acasing or frame, provided with sleeve-like ex- 
tensions through which passes the shaft. The armature is mounted loosely on 
the shaft, and carries a sprocket pinion from which motion is transinitted through 
a sprocket-wheel spur pinion, and spur-wheel, to a box containing compensating 
bevel gear. Rotation of the box on the one hand drives the axle and one driving 
wheel, and on the other hand, the second driving wheel. This box may also con- 
stitute a brake drum. The underframing of the carriage is supported by collars 
on the sleeves, these collars being provided with guide-rods on which are arranged 
spring interposed between the collars and the brackets. 5 claims. 5 


18,231. ‘* Electrical 5 lances formed of artificial stone.“ J. F. Bach- 
mann, A. Vogt, C. C. Weiner, A. 9, Dr. J. Kirohner, and Dr. A. Jorg. Dated August 
2ith, 1808. Resistances made by moulding and firing mixtures of carbon or 
divided metal with non-conductors such as clay or porcelain, as described in 
Specification No. 15,238, a. p. 1897, and No. 18,156, a.D. 1988, are used in two 
forms for heating bodies from within and without, respectively. The 
resistances are insulated by air, or by glazing or enamelling, or by 
heating electrically to whiteness so that the carbon on the surface burns 
out, after which the surface is coated with solution of alumininm sulphate, or 
other suitable material, and heated. A soldering iron is described which con- 
tains the cylindrical resistance provided with connecting rings on its ends, and 
with a metal screw for short-circuiting more or less of it to regulate the 
temperature. Flat-irons, ironing rollers, and singeing apparatus may be 
heated similarly by enclosed tubular resistances. The insulating coating may 
be on the inner surface of the iron. Tubular resistances with end connections 
may also be used for heating curling tongs placed in them, or hquids passed 
through them. In other apparatus, such as the crucible, a vessel is made of the 
resistant material, with grooves to receive conducting wires before the gla zing, 
and these can be connected in various ways by switches to regulate the heat 
produced by current passing through the material from one or more wires to 
others. The resistant body may be surrounded by an air jacket, or non- 
conducting material, to reduce loss of heat. In place of the wires the surfaces 
of the resistant body may be coated with metal, and the coatings connected 
by spring clips or otherwise to supply conductors so that the current passes 
directly through the thickness of the resistant material. Heaters to be placed 
in liqmids, boilers, air-heating, and other Rtoves, floors, walls, and ceilings of 
buildings, and hot-plates, baking dishes, and other cooking apparatus may be 
constructed similarly. 3 claims. 


16,232. “Electrical resistances of artificial stone composition.” J. F. Bach- 
mann, A Vogt, C. C. Weiner, A. Konig, Dr. J. Kirchner, and Or. A. Jorg. Dated 
August 24th, 1898. Resistances of moulded and fired compositions containing 


conductingand non-conducting materials such as are described in Specifications 
No. 15,238, A. p. 1197, and No. 18,156, A.D. 1698, are made adjustable, for various 


purposes, by varying the connected length or crosa-section of the resistances, 
or by connecting parts of differing conductivities. In one form, resistant 
straight tubes or bars of various sections are short-circuited more or less by 
screws, nuts, clips, or slides, or by permanent connections with plug blocks, or 
with an inclined row of wires which which may be successively connected by 
raising a bath of mercury. Such resistances may be made with differing specific 
resistances at different parts, and with ribs or channels to convey fluid to cool 
them. Circular resistances may be connected by movable arms. In such a 
resistance arranged to control between outer and inner rings of resistant metal 
is a ring containing two conducting segments, which are connected to the ends 
of the field-magnet winding of the motor. The movable arm makes contact at 
opposite ends with the outer and intermediate riogs, and its longer arm 
carries an insulated spring connecting the intermediate and inner rings. Con- 
nections being suitably made, the turning of the arm to right or left causes the 
motor to run in either direction. 2 claims. 


18,261. “improvement in relays for see on telegraph cable and ether lines.” 
8. G. Brewa. Dated August 25th, 1898. Relays for cable and other telegraph 
work. A coil connected to line and mounted in the field of a magnet is either 
connected by two threads or by a rigid attachment to a second coil arranged in 
the field of an alternating current magnet. The coils of the alternating curre! t 
magnet and the coil are connected respectively to a commutator and a rectifier. 
The commutator is also in circuit with a battery, and the rectifier is connected 
by lines to the receiver or the next section of the cable, &c. In modified 
arrangements a single coil may convey both the line and induced currents, an 
induction coil being used with the battery as the exciting source of the magnet 
and a synchronizing meter driving the rectitier. Condensers and inductance 
coils are inserted where necessary. In further modifications, a third suspended 
coil may be employed, or stretched wires connected by a paper strip may be 
substituted for the suspended coils. 2 claims. 


10,246. “improvements in systems of olectrical: distribution and regulation.” 
B. G. Lamme. Dated September 9th, 1898. (Date claimed under Patents, &c., 
Act, 1883, Section 103, February 10th, 1898.) Relates to the transformation of 
direct currents to alternating currents by means of a rotary transformer or 
converter. In order that the speed, or rate of alternation, may be approxi- 
mately constant irrespective of changes in the inductive load, a small direct 
current generator is employed for exciting the field magnets of the rotary con- 
verter. The generator supplies direct current to the rotary converter, 
the field magnet of which is excited by a direct ourrent generator. 
This generator is driven by an indnction motor or it may be driven directly 
from the rotary converter. 3 claims. 


19,255. “improvements FFF and tele- 
phous supply shafts, @, a their 
werks.” J. Price and J. ason. Dated September 9th, 1898. The cover is 
made with quadrantal trunnions which enter recesses in the frame, which when 
raised a space is left between tbe back of the cover and the frame for the pas- 
sage of dirt, Ke The cover is locked in its raised position by a sliding bolt 
which engages with a projection on the frame. Inthe closed position, pro- 
jections engage with an undercut recess. Rubber packing may be placed an the 
stops for the cover. The Provisional Specification states that the trunnions 
may be formed of rollers mounted on pins. 5 claims. 


19,264. “improvements ia electric motors.” C. Cante. Dated September 9th 
1X88. Relates to quantity meters. A train of gearing carried in a frame and 
provided with counting dials, a fen, and a ratchet whcel, is acted on by a 
weighted horizontal paw! lever engaging the ratchet. The main circu.t of the 
lever includes an electro-magnet which on current passing attracts a spring- 
supported armature so that this releases the fan and allows the gearing to be 
driven by the weighted lever. The fan spindle carries a disc within stationary 
coils, one winding of which carries a constant current, being connected between 
the mains to retard magnetically the disc and gearing to a definite extent. 
Otber parts of the coils are in the main circuit, so that the current in this 
diminishes the retardation. The gear frame is supported upon pivots by a 
spring; when the weighted lever descends so far as to rest on a fixed support, 
the frame being relieved of its weight is turned by the spring, ringing a bell, 
and raising a switch which opens the main circuit. The meter is started again 
by raising the weight. A spring may be used instead of the weight to operate 
the paw] lever. 8 claims. 


18,266. “‘ improvements in coln-freed mochaniem for electric motors.” C. Cante. 
Dated September 9th, 1808. A weight motor with a train of wheels ending ina 
flyer drives an armature in a field formed by the main lead and a shunt oppo- 
sitely wound, so that the time in which the weight runs down under the control 
of the Hyer only is varied according to the differential retarding action of the 
currents on the armature. Indices on the arbor of the train travel round dials 
graduated to quantity or energy. This meter with the flyer is hinged to a sta- 
tionary bracket, and is pulled against gravity by a spring, but the driving 
weight, acting through a ratchet lever, bolds the meter down on a bed-plate till 
the lever touches the same, and the weight consequently is no longer effective. 
In accordance with the two positions of the meter, the circuit is made or 
broken between two terminal screws by a bridge extending from the meter. Lf 
no current is being taken, the meter is locked by an electro-magnetic and 
spring detent. The bridge for the circuit is attached to the meter by a butt 
hinge, so that it cannot complete the circuit unless a finger erected by a spring 
is tripped by a lever on which the coin falls. 2 claims. 


18,313. ‘“‘improvements in shade and lamphokiors for incandescent ojectric 
lamps.“ 8. M. Smith and J. H. Smith. Dated September 10th, 1898. Relates to 
holders for incandescent lamps. A socket for a bayonet-capped lamp is detach- 
ably connected by slots with pins in a cover, and is made with projections to 
engage in recesses in the insulating body, which is also beld by these pins. The 
socket is provided with a collar to support a spring and sliding sleeve, by whicha 
shade can be held against the edge of the cover. In a modification, the collar is 
replaced by a sleeve, which is secured detachably by slots and pins on the socket, 
and which contains the spring to hold up a shade-supporting ring. 3 claims. 


19,337. “Electric apparatus for regulating clocks.” R. J. Rudd. Dated 
September Ist, 1898. Occasional momentary electric currents from a 
standard timekeeper are employed to shifta lever pivoted on a bracket so as to 
alter the effective length of the pendulum spring by means of the curb pins in 
case the two clocks are not exactly synchronous. Theaction is brought about as 
follows: From a joint or a regulating-lever a rod hangs down through a loop 
and against a supporting friction pawl under a Spring. A snail turning with the 
seconds hand determines the amount of movement given to the regulating- 
lever, because it limits the lift of a lever which is thrown up against the hanging 
rod when the armature of the electro-magnet is attracted. The armature kicks 
a bell crank on the same pivot as the lever and the bell crank affects the lever 
through a C spring. Ina modification, the regulating lever affects the spring of 
an auxiliary pendulum which is connected by a spring to the main pendulum. 
The snail may be replaced by a pin-wheel, and the cam be formed on the con- 
tacting lever. A hand lever is provided for setting the pin-wheel after setting 
the hands. 4 claims. 


16,418. ‘improvements in telephone installations.” F. 0. Prenadek, F. Kolischer, 
aad A. Landmaan. Dated September 13th, 1898. A system of loud-speaking 
telephony for use when a number of receivers have to be actuated by one or two 
transmitters, for long distance or submarine telegraphy. The induction coils 
nsed have the primary wound in a number of sections on the various parts of a 
closed magnetic ring, or the various coils of the primary may be in superposed 
layers. The secondary consists of a single coil running throughout the length 
of the ring or core. An arrangement is shown with one microphone connected 
on one side to one primary and battery, and on the other to the second half of 
the battery and the other primary. The secondury may either lead to the 
receivers, Which are arranged in series, or may be in series with a battery and 
the primary of a second induction coil, the secondary of which is connected to 
the receivers. In a further arrangement, the receivers in the secondary of the 
first induction coil excite microphones and batteries in the press circuits of 
other distributing induction coils. The receivers are described as having cut-out 
switches. The receiving induction coils may have short secondary coils for 
actuating ordinary receivers. 6 claims. 

18,600. ‘‘An improvement in connections fer electrical fuses.” T. MoEwan. 


Dated September 14th, 1898. The fuse wire is clamped in position by cams or 
dises eccentrically pivoted on the terminal. 1 claim, l 
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“FAIR PLAY’S A JEWEL!” 


Ir the Briton were given to boasting, he could find no better 


subject on which to pride himself than the undoubted 
probity and uprightness of our municipalities. Howbeit, 
these are but human, and therefore prone to err, and with 
the best intentions in the world they yet may be the instru- 
ments whereby grave injustices are perpetrated. A first 
offence of this description may be condoned ; but what excuse 
can be found for a repetition of the same misdeed ? 

A case in point appears to be that of the Corporation of 
Bradford in connection with the contracts for the Bradford 


electric tramways. 


The Corporation, acting apart from the local tramway 
company, some years ago decided to construct electric tram- 
ways, and issued specifications and conditions of tender. 
The specifications were prepared by the city surveyor and 
the electrical engineer to the Corporation, under whose 


‘superintendence the work was to be carried out to the entire 
satisfaction of the Corporation. 


The conditions of tender were full of unnecessary details, 
aud the specification was minute and presented several very 
curious features. Not only were the conditions and tests 
fully specified, but in some cases a given make of apparatus 
was compulsory. Thus special bonds 5} inches long and 
weighing 9 ozs, were specified, the trucks used had to be 


made by a designated manufacturer, and the car motors had 


to be G. E. type, actually manufactured by the General Elec- 
tric Company, of America. ` 
On the original specification (for G.E. apparatus) four 


tenders were received for the whole work, viz. :— 


. £16,460 


Messrs. Robert W. Blackwell & Co. . ie 

The British Thomson-Houston Company, Limited... 16,410 
The Westinghouse Electric and Manufacturing Company... 16,276 
Messrs. Dick, Kerr & Co., Limited ... R 7 15,067 


In addition to the above tenders, however, the Westing- 
house Company submitted an alternative offer, in which 
they substituted their own type of motor for the G.E. motor, 
cutting down the total price to £14,814. Ih spite of the 
specification, which explicitly stated that the motors must be 
made by the General Electric Company, of America, this 
alternative offer was accepted by the Corporation after a few 
minutes’ deliberation. 

In accordance with the usual municipal practice of accept- 
ing the lowest tender (where all comply with the specification 
and all tenderers are of well-known standing), Messrs. Dick, 
Kerr & Co. would have been given the contract. If the 
Corporation wished to save money, and decided to put their 
specification on one side, they should have called for open 
tenders under the new conditions, which guve the contractors 
a free hand. In that case Messrs. Dick, Kerr & Co. would 
have, in all probability, underbid the Westinghouse Company, 
just as they did on the close tender. 

The Corporation asked for tenders for a certain thing, and 
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then seem to have accepted something else from a firm 
which went outside the specification. 

Reeently the Corporation desired to extend the tramways, 
and specifications were drawn up for that purpose. Tenders 
were received and contracts awarded, but, as in the previous 
instance, it appears that the Corporation has once more 
disregarded the terms of its own specifications and per- 
mitted the contractors to supply materials by no means 
conforming to the conditions laid down therein. 

When the work of erection was commenced, the contractors, 


we are informed, brought forward suggestions to the effect 


that this and that item should be altered. Their proposals 
were accepted by the Tramways Committee, apparently on 
the advice of its engincers, and passed by the City Council. 
Singularly enough, these variations in every case involved 
the use of materials of inferior quality or strength compared 
with the terms of the specifications and the samples and 
drawings exhibited for the guidance of the firms tendering ! 
It is almost superfluous to add that so far as we oan ascertain 
no suggestion of a corresponding reduction of the contract 
price was put forward. Details of some of these alterations 
are given in the letter to the Bradford Corporation which 
we publish in another column. , 

The City Council, then, is in the position of having 
rejected the tender of its former contractors, amongst others, 
in favour of a lower one, “in the interests of the rate- 
payers; while, when the work is in progress, it has, if 
our information is correct, permitted the contractors to 
depart from the specification on which the competition for 
the contract was based, and to follow their own devices 
and desires—in the interests of the ratepayers ? 

The injustice done by these proceedings, not only to 
the various tenderers, but also to the citizens of Bradford, 


is too obvious to require emphasis, and we cannot but think’ 


that such doings are calculated to bring down grave 
discredit upon municipal authorities; moreover, we have 
reason to believe that a similar state of things exists in 
several other of our cities. ' 

The power to prevent these unfair practices rests in the 
hands of the engineers under whose supervision the works 
are carried out; we call upon them with confidence to 
secure for the various contractors that Fair Play” which 
is the birthright of all Englishmen. 


ELECTROLYTIC CORROSION. 


A PAPER read before the Amcrican Institute of Electrical 
Engineers by Mr. 8. Sheldon gives some interesting data as 
to the amount of damage done by underground currents 
when these are of considerable magnitude, and have been 
acting for a long time. 

The borough of Brooklyn spreads over 60 square miles, 
and is covered with a network of trolley tracks. During 
the busiest hours about 1,100 cars run upon these tracks, 
and are supplicd with current from seven power stations, 
furnishing in all 47,000 amperes. The currents return to 
the power houses partly by the bonded rails of the system, 
partly by the gas and water pipes, partly by the structure of 
the elevated railroad, and a small part by return feeders. 

The difference of potential between the rails and the 
hydrants, and the rails and the gas mains, varies from a 


fraction of a volt to 25 volts. Between the two ends of 
the Brooklyn Bridge there has been a difference of potential 
of 20 volts. The difference of potential between a point on 
the boundary of a district and the ground in the immediate 
vicinity of the power-house supplying that district has been 
found to reach as high a value as 40 volts. 

With such extraordinary P.D.’simpelling current through 
underground pipes and metallic structures like Brooklyn 
Bridge, and considering that the system has been in opera- 
tion since 1892, the occurrence of considerable electrolytic cor- 
rosion is to be expected. This has, indeed, been found, though 
all pipes do not appear to be equally affected by it. In no case 
has an electrolytic corrosion of the water mains been dis- 
covered in the city, although many cases of corrosion of the 
service pipes have occurred. Gas mains have occasion- 
ally been damaged, and 38 gas service pipes on one 
block were completely destroyed in three years. The gas 
company claims that there has been an enormous increase of 
leakage since the introduction of electric traction in 1892. 


The sheathing of telephone and electric lighting cables have 


also suffered considerably from corrosion. 

The apparent immunity of cast-iron mains was found to 
be due to the non-conducting silicious coating formed in 
casting, but when this film was once penetrated by a 


sufficiently high E. M. F. the rough sand-pocked surface 


became conducting throughout. 

The author made measurements of the resistances between 
the rails and the hydrants of the water system, and found 
values varying from 10 to 35 ohms. ; 

These figures show the vast amount of damage that might 
be done by unrestricted leakage currents in an extensive 
system of electric traction, and show the importance of 
insuring that the electric traction companies who are about 
to introduce this admirable system of transit on an extensive 


‘scale in this country, should not be allowed to discredit the 


system by wanton’ and avoidable damage to their neighbours’ 
property. . Under the Board of Trade Regulations up to a 
P.D. of 7 volts is permissible, but there is no need, if things 
are properly done, to have any appreciable amount of 
leakage. At Bristol the arrangements adopted, which were 
recently described in our-columns, have reduced nas P. D. to 
only- 2 volts. 


Municipal Trading.—There was issued on Saturday 
last a report of the Joint Select Committee of the House of 
Lords and the House of Commons, appointed some months 
ago to consider the principles which shonld govern powers 
given by Bills and Provisional Orders to municipal and 
other local authorities for industrial enterprises within or 
without the area of their jurisdiction. Although the Com- 
mittee has met and “examined many witnesses,” it has 
expressed the opinion that having been appointed at a com- 
paratively late period in the session, it has not been possible 
to bring the inquiry to a satisfactory conclusion before 
Parliament rises. The recommendation, therefore, is that 
the Committee should be reappointed next session. 


Shannon Electric Power Scheme.—The result of the 
recent inquiry shows very clearly how hard it will be to 
develop the resources of Ireland on modern principles. 
‘What applies to the Shannon can be made to apply to every 
other river in the country, with the result that none of them 
can be utilised. If the fisheries were in a really prosperous 
condition, the rejection of schemes like this could be 
regarded as immaterial to some extent; but where neither 
fisheries nor development schemes are allowed to work pro- 
perly, it is hard to know what to do. 


` 
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CURIOUS ELECTRO-PHOTOGRAPHIC 
EXPERIMENTS. 


In a paper contributed to the Transactions of the Academy 
of Science of St. Louis, Vol. x., No. 6., Mr. Francis E. 
Nipher describes some remarkable experiments which will be 
of equal interest to the physicist and to the photographer. 

It has long been known that an impression of a coin can 
be obtained by placing it on the sensitive surface of a pho- 


tographic dry plate, and passing an electric discharge l 


through it, then developing and fixing in the usual way. 
In all these experiments extraneous light must be carefully 
shut out from the plate. E fra 

Mr. Nipher despises these limitations. Before commencing 
his experiments, he prepares his photographic plates by 
exposing them to the light of an ordinary room for from one 
to nine days. The plate thus prepared is laid on a plate of 
glass, covering a plate of metal connected to one electrode of 
an influence machine, The coin or medal is connected to 


Fig. 1. 


a FIG. 2. 


the other electrode, preferably through a spark gap. The 
exposure may be from 4 to 10 minutes. A much longer 
exposure reverses the, picture, and gives a positive. The 
exposure should be in a darkened room, and the light from 
the spark should be kept from the plate by a screen. Light 
falling on the plate, while the electrical action is taking 
place, counteracts the electrical action in a very remarkable 
way. It is evident, therefore, that the time of exposure 
depends somewhat on the diffuse illymination in the room. 
A very dark room is not necessary. . Se 
In developing the picture, a cool and rather weak hydro- 
uinone developer is used. The room should not be too dark 
daring this operation. The best conditions are to be found 
/ 


in an ordinary dark room lighted by a single incandescent 
lamp. The light should be 5 or 6 feet away, ses 0 ten- 
dency to fog is remedied by taking the plate n to the 
lamp. If already fogged, a plate may thus be cleared up in 
a very remarkable way. If the plate is too near the lamp 
during the whole time there is a loss of detail. By allowing 
the developing to begin 4 or 5 feet from the lamp, moving 


Fia. 3. 


Fid. 4. 


it up as necessity arises to within 2 or 3 inches, and with a 
cool and weak developer, the picture may be developed for 
an hour if desired. During this time the details are coming 
out with eontinually increasing sharpness. 

Figs. 1, 2 and 3, are examples of electro-photographs of 
two medals, the larger one of which is connected to the 
‘machine through a spark gap ; the smaller medal is charged 
by sparks passing from the larger. The figures show the 
effects with different intervals between the medals. A curious 
dark halo is observed round the pictures of the medals. In 
figs. 1, 2 and 8, the medal is connected to the anode. The 
picture obtained from the cathode is shown in fig. 4; the 
details in this case are much finer. The length of the spark 
gap also controls the character of the figures obtained. The 
oscillating spark discharge appears to be the important 
element rather than luminous or electrolytic action. 

One of the most remarkable discoveries made by Mr. 
Nipher was the production, under certain conditions, of a 
slow moving ball discharge, showing many analogies with 
the mysterious ball lightning. While observing a plate 
exposed to the negative discharge, Mr. Nipher noticed a 


Fic. 5.—DIAGRAM SHOWING THE ARRANGEMENT OF DISCHARGE 
IN Pu. XV. 


bright ball of light like a globule of molten metal roll slowly 


out from the medal across the plate. Its size appeared to 


be that of a pin's head, and it moved somewhat irregularly, 


and left a black narrow track in its wake. The discharges 
which had previously been in all directions around the medal 
were now all on the side occupied by the ball. 

After many experiments, the best conditions for pro- 
ducing this ball discharge were discovered. The metal disc 
from which the discharge was to come was put in contact with 
the negative knob of the machine. The disc was armed with 
a radially placed needle point which touched the sensitive 
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film. No condenser was used in the machine, and the knobe 
were separated so that no visible discharge could take place 
between them. A needle point was also presented to the point 
on the surface of the film. A very effective device consists 
of two needles or pins, with their eye or head ends lashed 


* Fia. 6. 


Fia 7. 


together, and attached with sealing wax to the end of a glass 
tube serving as a handle. The needles form the arms of a T, 
of which the glass tube is the trunk. One point is held near 
the point from which the balls are to issue upon the film ; 
the other point discharges into the air. This device has been 
called the “teaser.” It seldom fails to bring the ball dis- 


Fic. 8. 


charge at once; the mark of a moistened pencil upon the 
film at the discharge point is sometimes needed. The teaser 
may also be used to lead the balls into abnormal paths upon 
the plate. 

Fig. 5 shows the arrangement of an experiment for pro- 
ducing the ball discharge. A disc b, c was armed with two 
needle points, one of which was directed towards the point a, 


from which the ball discharges issue. The other was directed 
in an opposite direction. The positions of the knobs of the 
machine are shown in the cut. A very luminous ball dis- 
charge passed very slowly from à to b, requiring about a 


minute to traverse 1 inch. At b the luminosity disappeared, 


but it appeared at once at c, and drifted round towards the 
+ knob. It reached the edge of the plate at d, and remained 
there for several minutes. A little rivulet of violet discharge 
passed along the whole length of the track, and was especially 
strong near a. When the machine was stopped, and the flow 
along this line ceased, it was found, on again starting the 
machine, that this track had ceased to act as a conductor, 
Another ball discharge appeared, but it found its way by a 
new path to b and c, and finally to the edge of the plate. 
The photograph produced on the plate is shown in fig. 6. 

Mr. Nipher considers that these ball discharges are 
the result of a breaking down under electric stress of 
the medium composing the sensitive part of the film. 
The chemical action resulta in the formation of a track 
along which a discharge passes to feed the luminous 
nuclei. The phenomenon very much resembles ball 
lightning, and Mr. Nipher considers that the latter may 
also be due to the breaking down of the dielectric under 
great stress. 

Fig. 7 is a reproduction of a portion of a negative, show- 
ing ball tracks magnified about 100 diameters. 

Mr. Nipher's experiments in photographing the electrio 
spark suggested to him to make experiments with over- 
exposed plates in X ray and ordinary photography, and 
some of the resulta he has obtained have apparently opened 
up a new field for photographers. 

Light struck plates, which had been exposed for a day to 
diffuse daylight, were used toobtain X ray photographs. Singne 
larly enough, these pictures were negatives when the plates 
were enclosed in black paper during the X ray treatment, 
and they were positives if they were exposed to the light 
while the X ray was acting. The advantage of being able 
to study an X ray picture during the operation of develop- 
ing is very great, since the operation may then be pushed 
until the desired features have been brought out, and it may 


be arrested before they are obscured by over developing. 


Mr. Nipher has also succeeded in modifying the exposures 
in ordinary photography, so that the plates can be developed 
in daylight. With exposures of from 1 to 3} hours’ dura- 
tion, the pictures developed in daylight with perfect clear- 
ness; they were, of course, positives, The pictures obtained 
by these long exposures show no trace of moving objects or 
of. shadows. 

An attempt was made to shorten the time of exposure, 
and still permit development in the light, The plate was 
first exposed to X rays for more than two hours, and then 
exposed to a street scene for 10 minutes, It was developed 
in the light. A very excellent photograph was obtained in 
this way, which, however, showed no trace of moving objects 
or shadows. 

If a Röntgenised photographic plate whose proper time of 
exposure is 14 to 2 seconds be exposed for about a minute 
and then developed in light, an excellent positive can be 
produced. Mr. Nipher did not succeed in every case; but 
one excellent result was obtained, which for richness of finish 
and perfect modulation of light and shade leaves nothing to 
be desired. This is reproduced in fig. 8. 

A process for producing a positive picture directly has 
long been a desideratum with photographers. This 
discovery of Nipher’s may supply what is wanted. Instead 
of ferrotype plates, the itinerant photographer will supply 
himself with a packet of Röntgenised plates. He will have 
to revert to the long exposures of the defunct wet process, 
but as a compensation for that, he will be able to dispense 
with a dark room and develop his plates in daylight. 


Electrical Plant for Sydney.—The North Britisk 
Daily Mail says that a Government Commissioner from 
Sydney, Australia, is at present in the States, and is expected 
to visit our shores to place large contracts for electric railway 


and lighting plant. 


W — 
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CURRENT SPECIFICATIONS. 
XXIV —TORQUAY ELECTRIC LIGHTING. 


SuMMARY. 

Scope of Present Contract.—Svupply and erection of extension plant 
as follows :—Section A: Two boilers. Section B: One 250-Kw. and 
one 40-Kw. steam alternator. Section C: Pipework, condenser, &c. 
Section D: Extensions to existing switchboard. Section E: 
Instruments. Section F: Foundations. Section G: Transformers. 


Size and Type of Boilers. — Babcock & Wilcox or other approved 


type of water-tube boilers, each to evaporate 5,000 lbs. of water 
per hour, and to be suitable fora working pressure of 150 lbs. per 
square inch. 

Superheaters.—Superheaters capable of superheating the steam 
100° F. to be provided. | 

Type of Steam Engines.—For the 250-Kw. set, Willans three-crank 
compound engine; for the 40-K w. set, Willans two-crank compound 
engine, to give above outputs with pressure of 130 lbs. per square 
inch. 

Type of Alternators.—To be of inductor" type, suitable for work- 
ing in parallel with existing sets. 

Range of Regulation—Not to exceed 74 per cent. on a circuit 
having a power factor of unity. 

Permissible Temperature Rise.—Not to exceed 50° F. after six 
hours’ full-load run, measured 15 minutes after stopping. 

Type of Condenser.—An independent surface condenser with 
separate steam-driven air and circulating pumps, of 700 square feet 
cooling surface, to be provided. Air-pump to be of Edwards type. 

Foundations.—To be of the special character specified on account 
of the site and character of ground. 

Number of Transformers Required.—Four : one of 20 Kw., three of 
30 Kw. output. 

Specified Date. Foundations to be completed and transformers 
delivered in three months, rest of work in ix months from date of 
contract. 

Penalty for Late Completion.—One per cent. of total contract sum 

week. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—Satisfactory. 

Terms of Payment.—Eighty per cent. on completion of work, 
20 per cent. six months afterwards. 


Arbitration.—Limited in application. See comments below. 


This contract refers to the first extension of plant at the 
Torquay central station, and affords another example of the 


tendency of public authorities to entrust the consulting work 


necessary when extension plant is required to their own 
engineer rather than the professional consultant responsible 
for the design of the original station. The specification is 
signed by Mr. P. Storey, the borough electrical engineer, 
and provides for the supply of new generating plant to the 
extent of 290 Kw. 

The new plant is specified to consist of “ Inductor ” type 
alternators direct coupled to Willans” engines, the units 
being of 250 Kw. and 40 KW. sizes respectively. 

As regards technical details, the aim of the engineer has 
Gidently been to extend at present on the general lines 
derided upon at first. The space available, however, is very 
limited, and soon it will be necessary to provide a larger 
station on a new and more suitable site. 

The present generating station is situated near the sea, 
practically underneath the public building known as the 
Bath Saloon. When first decided upon, it was feared that 
there would be trouble from vibration, and the contractor 
was bound by stringent conditions, not only to provide 
special foundations, but to undertake to remove the plant to 
another site if found to be necessary. 

The present plant is of double the size of that originally 
installed, and a somewhat similar clause as to responsibility 
of the contractor is inserted. Since, however, the contractor 
has no option either as to the position in which the new 
plants are to be erected, or as to the type of steam engine 
to be used, they should either limit the operation of this 
ft or ask the makers of the engines to accept their full 

are, 

As such a clause is an unusual one to insert in plant 
extension specifications, we reprint it in full :— 


The contractor will be required, in the case of Section B (for the 
supply of steam alternators), to enter into a proper guarantee that 
the plant supplied under this section shall not form or be a cause 
of any nuisance from vibration or noise to the adjoining or neigh- 
bouring houses or bath saloons. Should such nuisance arise within 
12 months from the completion of the work, the contractor will be 
required forthwith to abate the same, and the contractor shall 
immediately take such steps, as in the opinion of the engineer shall 
be necessary, to effectually remedy any noise or vibration which 


may give rise to any complaint If, however, it be found impossible 
to abate such nuisance, the Council shall be at liberty to require the 
contractor, at his own cost and erpense, to remove the plant and 
machinery comprised under this section within a period of three months 
from date of such requirement, which shall be in writing, and 
provide and fix such suitable plant which shall comply with the 
conditions as set forth. 

It will be noticed that in this case, however, it is not 
removal of plant to another site, but removal of plant and 
supply of new plant which shall be in every way satisfactory 
which may be msisted upon. We trust that tenderers will 
satisfy themselves as to the risks incurred under this 
stipulation before signing the contract. As at present 
drafted it seems to place upon the contractor greater risks 
than the order warrants. 7 l 

We notice that in the clause relating to penalty for late 
completion, the wording is such that the contractor for 
several sections is placed at a disadvantage, since the penalty 
for late completion of one section is to be calculated on the 
„gross sum payable to him under his contract,” and not 
upon the sum payable for that particular section. Unless 
the Corporation are willing that a contractor should increase 
his tenders for separate sections if more than one is placed 
with him, the penalty ought to be calculated upon the value of 
the particular sections late. ; 

That the Corporation have no such idea as a provision 
against the extra risk thus incurred by the contractor is 
manifest from the following clause :— 


The Council reserve to themselves the right of accepting or 
declining a tender for the whole orany one or more sections of the 


work. Firms tendering must state what deduction may be made i two 


or more sections of the werk be allotlæ lo them. The Council do not 
bind themselves to accept the lowest or any tender, nor will they 
be responsible for or pay for expenses or losses of any description 
which may be incurred by any firm tendering in the preparation of 
their tender. All tenders must be made on the prescribed form and 
must be complete in every particular. 


The arbitration clause is very satisfactory. It reads :— 


If any dispute or difference (exclusive of all questions within the 
powers of or which are to be determined by the engineer ) arise under 
this contract between the Council and the contractor upon any 
matter whatever arising out of this contract, such dispute or differ- 
ence shall be referred to an arbitrator, and this contract shall for 
such purpose be a submission under the Arbitration Act, 1889. 

When we examine the specification to find out what are 
the questions to be determined by the engineer, we find 
among them such clauses as the following :— 

Should there be any doubt or obscurity as to the meaning of any 
portion of the specification, plans, or general conditions, firms 
tendering must set forth the particulars thereof, and submit the 
same to the engineer, in order that any such doubt or obscurity may 
be removed before the acceptance of the contract. If any such 
misunderstanding should arise during the progress of the works, the 
decision of the engincer as to the meaning of any dimension, cluuse, 
word, sentence, or otherwise, must be taken as final. 

The remaining conditions are fair, but we hope that 
tenderers will insist upon the insertion of fair arbitration 
claims in public contracts. In many cases, unless we are 
dealing with specifications prepared by consultants of proved 
eminence, we find these limitations of the right of appeal 
to independent arbitration, which. are not only exceed- 
ingly irritating but wrong in principle. It ought to be 
possible to refer any dispute to arbitration, and the existence 


of such a possibility in practice reduces the risk of friction 


between contractors and purchasers. i 


THE ELECTRIC RAILWAY AND TRAMWAY 
CARRIAGE WORKS, PRESTON, LANCS. 


WE have recently described in the ELECTRICAL. Review the 
equipment and organisation of the English Electric Manu- 
facturing Company’s plant at Preston, the opening of which, 
we feel bound to believe, marks a turning point full of pro- 
mise for the future in the development of British manufac- 
turing in general, and of the electrical manufacturing 
industry in particular. In our article describing these works 
we had occasion to refer to this company as collateral in its 
functions with another Preston undertaking situated imme- 
diately alongside—the Electric Railway and Tramway 
Carriage Works, of the success of which it has been in 
some respects.a natural consequence, 
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We now propose to describe these tramcar building works 
which, though in operation for something less than 18 
months, have already reached a most important position in 
the tramway industry. This position is due not merely to 
the fact that the works are crowded with orders at profitable 
prices, and that the enterprise is therefore a commercial success, 
but much more to the fact that in their inception, equipment 
and development there has been embodied a clear and 
logical understanding of the basis upon which our newer 
manufacturing must proceed to secure success against the 


ERECTING SHOP. 


keen and intelligent world-competition, to which, from this 
time on, it will- be subjected. 

The building of the Preston Carriage Works was due to 
the foresight of certain gentlemen prominently connected 
with tramway undertakings, among whom may be mentioned 
Messrs. George Flett and John Kerr, managing directors of 
Messrs. Dick, Kerr & Co., Limited, Mr. Benjamin Sykes, 
Messrs. Richard and John Prestwich, Barningham and 
Boddington, Mr. George Frederick Fry, and Mr. George 
Richardson, chairman of the North Metropolitan Tram- 
ways, now the chairman of the Carriage 
Works Company. To these gentlemen, all 
of them occupying the position of directors 
or investors in traction undertakings in 
Great Britain or abroad, it was perfectly 
clear two and a half years ago that an 
immediate and enormous development of 
electric tramway undertakings was about 
to begin in the United Kingdom. Equally 
patent was the fact that the existing 
manufacturing facilities would be in no 
wise capable of supplying the necessary 
equipment. It was, therefore, their double 
duty, as patriotic Britons keeping in mind 
the manufacturing prestige of their country, 
and as far-sighted investors looking for a 
chance to make money, to seize the op- 
portunity, lay down the proper manufactur- 
ing plant, and place theniselves in a position 
to take care of the business rapidly coming 
up. ‘To this end a suitable site of 15 acres, 
upon which a couple of buildings which 
might be made available already existed, 
was purchased at Preston, Lancs., and as manager and super- 
intendent of the new undertaking Messrs. Stanley and Anger, 
who had occupied corresponding positions in one of the moat 
important of American car-building concerns, were at once 
engaged. These gentlemen, duly installed, were given carte 
blanche in the matter of arrangement and equipment of the 
new works, the only stipulation made being that when com- 
pleted they should be equal for the rapid and cheap produc- 
tion of tramway rolling stock of the highest class to any 
other establishment of the kind in the world. The results 
have justified the sound judgment of the directors and 
their confidence in the ability and experience of their 
management. 


The dominant idea in the arrangement of the works 


throughout is economy in time and space in the handling of 


material. With this end in view all raw material entering 
the works passes successively through the different operations 
which make it fit to take its place as part of the finished 
product, and as far as possible, the point where such opera- 
tions take place is immediately approximate to that in which 
the material is to be used. Economy of power, a scarcely 
less important consideration, is secured by the use of electric 
driving, with a reasonable extension of the principle of sub- 
division of power for the driving machine. 

A reference to the ground plan of the 
works will show that all material entering 
over the railway track passes first the stores 
for small material, and then, in the case of 
timber, to the storage warehouse and to 
the fonr acres of storage ground reserved 
for this purpose. In the sfbrage ware- 
house, for the class of timber which ex- 
perience has shown can be properly dealt 
with in that manner, drying kilns are 
arranged on scientific principles, and the 
treatment of the wood considerably facili- 
tated, to render it suitable for use under 
the stringent conditions of tramway service. 
It is, of course, understood to he indispensable 
that any such artificial seasoning should 
only be applied to such classes of timber as 
are susceptible to this treatment, withont 
lessening any of those qualities which belong 
to the same timber when dried naturally in 
the open air. 

Passing from the warchouse, the main 

x material for the shops enters the wood- 

working department, where in a shop 413 feet in length 
is contained what is perhaps a unique assortment of 
automatic and highly-developed wood-working machinery. 
The first process is, of course, the rough cutting of the 
timber by band-saws, &c., into shapes generally suitable for 
the purpose in view, after which it is taken in hand by 
an assemblage of shaping machines of many types, and 
arrives at the other end as a finished part of the standard 
types of tramcar manufactured by the works. 

Our illustration of the wood-working shop will show that 
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WoOoD-WORKING SHOP. - 


it is entirely clear from the débris and confusion which it is 
usual to see in a manufacturing establishment of this class. 
The reason for this is very simple. All the cuttings, 
shavings, and refuse from the different tools are piped by the 
agency of a centrifugal exhaust into the boiler-room, where 
they at once become, not “ matter in the wrong place, but 
an important factor in the economy of the undertaking, 
The floor of the wood-working department is of cement, a 
very proper provision for the avoidance of fire in the presence 
of machinery of this class. To the right and left of the 
wood-working establishment run the main erecting 
and painting shops to which the timber material, 
which has passe after being manufactured into the store 
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rooms, is issued finished and ready for erection into com- 
pleted car bodies. In practice the operation of, the wood- 
working shop is continuously to feed into the store rooms 
these finished completed parts, and equally continuous is their 
assemblage into tramcars to fill the many orders of the com- 
pany. It may be added here as a suggestive comment on 
the value of obtaining. such a uniformity of parts as an 
essential feature in the economy of output, that the works 
have for some time past refused to consider the construction 
of car bodies which would involve a departure from their 
standard patterns. It is, of course, essential, before such a: 
policy can be capable of successful commercial adoption, that 
the details of design and construction should be worked out 
by experienced hands, and be beyond, legitimate criticism, 


boiler room are three 230-H.p. Lancashire boilers, using 
mainly refuse fuel from the wood-working department. As 
may be expected, therefore, the works are operated with a 
maximum of economy in generation of power. For the 
distribution of power some 30 odd direct current multipolar 
250-volt motors are in service. These are of the open type, 
enclosed in wooden boxings, and in the case of large tools 
are belted direct. For the smaller tools a number are grouped 
together to a single motor of suitable capacity. 

Since the opening of the works on March 23rd, 1899, not 
a single interruption either to the works as a whole or any 
individual tool can be attributed to electric driving, and this 
in spite of the fact that some of the larger wood-working 
machines offer an intermittent load of the severest character. 
` nae When this is kept in view side by side with 
the freedom from shafting and belting and 
the economy of generation and transmis- 


PAINT AND ERECTING SHOP. 


and also that the range of patterns should be wide enough 
to cover all practical requirements. This being done, and 
not before then, manufacturers can safely afford to ignore the 
amateur specifications of the “ universal engineer. 

The smith and iron working shops, as will be seen in the 
ground plan, cover a considerable area. They are, like all the 
other shops, roomy and well lighted, and the men in them 
work under the best conditions. Naturally, however, as 
the iron work of a tramcar is only a minor portion of the 
material which enters into its make-up, these shops are not 
the most important or interesting department of the 
company’s works. It is sufficient to say that all the machines 
are of the latest and best of their type, and of course 
electrically driven throughout. 

The main erecting and painting shop is, 
properly, a building of great capacity, being 
376 feet in length, and 110 feet in width. At 
the extreme end are the store rooms and the 
_ varnishing and finishing departments. From 
these, eight tracks run to the front of the shop, 
where a roomy and well-equipped sub-basement 
affords facilities for the erecting and testing 
motor pits. In front of the shops a traverser , -33 
equipped with electric drive and hoist carries 
completed cars or material to and fro between 
the railway trucks and the different shops, this 
traverser being arranged with tracks of varying 
gauges to suit the different varieties of rolling 
stock which it has to handle. In the yards 
an electric locomotive fills a multiplicity of 
functions, bringing trucks backwards and for- l 
wards from the docks and the sidings. of the Lancashire 


and Yorkshire Railway and handling material through the 


It is a matter for congratulation to the electrical engincer 
to see the important part which electric driving occupies in 
the economy of these works. A word may be added as to 
the equipment of the power station. Here two 320-n.P. 
tandem compound 250-volt sets, operated condensing, with 
a vooling tower and reservoir, are installed in conjunction 
with storage batteries of ample capacity and complete switch- 
board eyuipment. By means of the storage battery 500 volts 
is readily obtainable for the purpose of testing cars completely 
ejuipped with motors, &c., before shipment, on a track with 
varying curvatures laid out within the grounds. In the 


sion, the case for electric driving, even 
under circumstances not particularly favour- 
able, is-established beyond a question. 
Something should be added as to the out- 
put of these works. It was recognised by the 
management that as a new undertaking 
commencing operations in a country and a 
field peculiarly conservative, in order to 
gain the large and immediate success 
necessary for a satisfactory financial out- 
come, something more must be done than 
to copy with, perhaps, improvements in 
detail, the practice already existing. Since 
the commencement- of their actual working 
15 months ago they have placed on the 
market ‘tramcars of various types, each 
with distinctive characteristics which are 
sufficient to mark them as coming from the 
Preston Works. In top-seat cars they have produced 
what is generally known as the Liverpool type; the 
features for which they claim superiority are :—the improved 
interior design with its roominess and ample ventilation, the 
new roof construction adapted to meet the severe strains of 
electric traction, and the handsome though not over- 
elaborated interior finish, proper.to a vehicle which is to be 
the carriage of the general public and which must yet not 
require the care and expenditure in upkcep of a gentleman's 
private brougham. To this type of top-scat car they 
have lately added, from the design of Mr. C. R. 
Bellamy, the general manager of the Liverpool 
Corporation Tramways, a reversed stairway, the 
desirable features of which are a normal increase in 


BIRD'S-EYE VIEW OF WORKS. 


carrying capacity of 12 per cent., the protection of the 
driver {rom inclement weather and the passengers ascending 
and descending from the danger. of being jerked off on 
to the pavement. The top-seat cars of the company have 
been manufactured for operation both with four-wheel 
and bogie trucks, and they have also turned out large 
numbers of single-deck tramcars of the American 
pattern of varying lengths and carrying capacities. Of 
interest, also, are the cross bench cars constructed by them 
for the Blackpool and Fleetwood Tramroad, of which an 
example was shown at the International Tramways and 
Light Railways Exhibition in London. Cars similar to these 
are in hand at the works for the Camps Bay and Sea Point 
tramways in South Africa, and for the Calcutta tramways 
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in India. The most difficult car building which the 
company has undertaken up to the present was involved in 
the supply of five motor cars recently to the Waterloo and 
City Railway in London. It is a gratifying ‘indication of 
the development of the industry to which the Electric Rail- 
way and Tramway Carriage Works have in some measure 
contributed, that cars for this line could be furnished from 
works in this country which, from all points of view, com- 
pare most favourably with the original equipment provided 
from America. This is specially significant when we 
remember that only 24 years ago the purchase of American 
rolling stock for the initial equipment of the Waterloo and 


VIEW OF TRAVERSER. 


City railway was made the subject of a Parliamentary 
question, with the unsatisfactory reply that they could not 
possibly obtain a reasonable delivery of this class of car in 
Great Britain. 

With regard to the labour difficulty—the difficulty of 
getting the British working man to use a machine tool, and 
to use it at such a high rate of production as will enable him 
and his employer to hold their own in the great industrial 
competition oft the day—the management of the works, 
trained in América, answer in one word that there is no 
labour difficulty; that the British workman, under reason- 
able conditions, such as he would meet with in America, of 
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roomy and well-lighted shops, of fair hours of labour and of 
fair pay, docs his work, and does it as speedily as, and if 
anything better than, the man on the other side of the 
Atlantic. We have no comment to make on this answer 
except that it sounds curiously like a refrain of something 
we have heard from South Africa, that “the men are 
splendid,” but the leading—not quite so good. 

Altogether, it is satisfactory to find from a visit to the car 
works at Preston that this particular British industry, with 
a reasonable inoculation of recent American experience, is 
casily able to hold its own, not only for the supply of tram- 
cars for this country, but in the even more important field 
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PLAN OF WORKS. 


of colonial and foreign export trade. It is, indeed, a good 
thing to see at Preston the construction of tramcars for 
South Africa and India, and it is equally pleasing to note 
that beneath them will be placed electrical equipments of 
British manufacture to be driven by current generated by 
British dynamos and engines. 


ELECTRIC CRANES. 


(Concluded from page 168.) 


THE operator’s cage for a three-motor crane should contain 
the following electrical equipment :— 

(a) Three controlling and reversing switches. 

(b) One main switch, which can be used in cases of 
emergency for cutting off the current entirely from the 
crane. 

(7) One ammeter. 

(d) Two single-pole main fuses. 

i (e) One wall socket for inserting plug for portable hand 
amp. 

If the crane is worked from below, by means of ropes or 
chains, it is desirable to have switches with the “ fly back 
motion, so that as soon as the chains are released, current is 
cut off from the motor. l 

No mention has been made of the car controller type of 
switch. This type has been used with satisfactory results in 
America and on the Continent, and is being introduced into 
this country by our American and German friends. Whilst 
the controller for this class of work is a good -deal more 
suitable than the ordinary metallic switch—yet in our 


opinion it does not come up to the liquid starting and 


reversing switch, and it is a good deal more expensive. 


BRAKES. 


Single-Molor Crane.—The single-motor crane is only 
fitted with an ordinary mechanical brake for holding or 
lowering the load, various types of which are in daily use on 
rope and shaft-driven cranes. No additional brake is fitted 
on the motor. a 

‘Three-Motor Cranes.—In the case of three-motor cranes, 
the practice of different makers varies a good deal. 

An electro-magnetic brake is, however, always fitted on the 
hoisting motor, and usually works against a pulley fixed on 
the armature spindle. For mechanical reasons it is not 
desirable to arrange the brake pulley on the commutator end 
of the armature spindle, as is often done, as the strains are 
thus transmitted the length of the spindle. Wherever 
possible, the brake pulley should be fitted near the driving 
pulley or pinion. 

The magnetic brake takes the form either of an ordinary 
band brake, actuated by means of a plunger working in a 
solenoid, or of two blocks of wood, turned out to fit the brake 
pulley, and working against the two sides of the pulley. 

It is important with a band brake to have a dash pot to 
allow the brake to come on gradually, as otherwise the jerk 
transmitted to the gearing is liable to cause strains which 
will do damage. The windings of the brakes in either case 
can be either shunt or series. 

In the case of the shunt winding, which necessitates in 
all eight wires across the span of the crane, the brake is full 
on When the current is totally cut off from the hoisting motor, 
whilst it is full off as soon as the leads to the hoisting motor 
are alive. It will thus be scen that this winding is suitable 
only as an emergency brake, in case anything happens to the 
hoisting motor, in the form of a fuse blowing when the load 
is at the top. 

With a series winding, however, on the brake, necessitating 
only seven cross wires in all over the span of the crane, a very 
even and gradual braking effect can be obtained, and this 
form of brake can be used for gradually lowering any size of 
load. It will be obvious that on lowering a heavy load the 
power required to be developed by the motor is only a small 
one; consequently a few amperes only are passing through 
the series coils of the brake, and consequently a small force 
only is tending to draw the brake blocks off the pulley. 
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With a light load, however, the power required to be 
developed by the motor is an increased one, hence the 
current passing through the series coils of the brake is 
increased, and consequently the force tending to remove 
the brake blocks is also an increased one. 

It has been found in practice that with a shunt winding 
on the brakes, a mechanical brake is desirable in addition, 


Fic. 28.—Opmn TYPE CRANE MOTOR, WITH MAGNETIC BRAKE. 


and that the load is controlled in lowering by this mechanical 
brake, the magnetic brake acting only, as pointed out above, 
as an emergency brake. 

With a series winding on the brakes, however, no 
mechanical brake is actually necessary, as a perfect control 
can be obtained by means of the magnetic brake. If the 
load tends to race on lowering, the switch is pushed further 
over, which diminishes the current through the motor, and 
gonsequently also through the series coils of the brake, and 
this, as pointed out above, reduces the force tending to lift off 
the brake blocks. 

Some crane makers prefer, however, to fit a mechanical 
brake in addition to the series magnetic brake; this is 
actuated usually by means of a square shaft running the 
span of the crane, and which can be worked from the 
operator’s cabin by giving the square shaft a turn in 
either direction, which either puts on or releases the band 
brake. 

Some heavy cranes recently designed by Messrs. Broad- 
bent, of Huddersfield, were fitted, in addition to the series 
wound magnetic brake, with an automatic mechanical brake, 
so arranged that in lowering the resisting effort of the 
brake is in exact proportion to the load on the hook, and is, 
in fact, controlled by the load. In hoisting, the brake is 
arranged to be cut out altogether. 5 

Although a brake of this description is not a necessity, it 
is undoubtedly a refinement, and does not add much to the 
cost of the crane. | 

There is no question that in the early days of electric 
cranes, it was a serious difficulty to find out what arrange- 
ment would be most suitable for lowering heavy loads at 
a reasonable speed without fear of racing. 

The series-wound motor, most suitable for hoisting 
work on account of its large starting torque, has the objec- 
tion of being a bad speed regulator, consequently with a 
heavy load to be lowered, not only is the weight of the load 
often sufficient to pull itself down, but when the series motor 
is used as a motor, it tends to race on what is a very light 
load for it, with the result that lowering is carried out at a 
dangerous speed. Devices have been tried for allowing the 
load to lower itself, by cutting the motor ont altogether, or 
by turning the motor into a dynamo, and allowing the load 
ta pull itself down against this brake, thus checking the 
speed. 

8 these arrangements have worked well in some 
cases, it is doubtful whether the additional complications are 
advisable, and in all probability the most suitable plan is to 
use a series-wound magnetic brake on the motor, and in some 
cases where heavy loads are handled, a mechanical brake in 
addition, as suggested above. A very perfect regulation of 


the speed can be obtained by this means, the mechanical 
brake being also a stand-by in case anything happens to the 
magnetic brake. 


WORKING OF THE CRANE, 


There is not much further to be said on the subject of 
working the different types of crane. 

In the case of the single-motor crane, the motor is 
switched on, and continues running at a constant speed, and 
in the same direction, whilst the crane is in use. , 

The individual motions of travelling, traversing, and 
hoisting are controlled by separate levers, which actuate the 
belts or friction clutches, which derive their power from the 
main shaft. 

Any variations in speed required have to be obtained by 
changing the ratio of the gearing by means of friction 
clutches. A resistance in series with the shunt of the motor 
will also give a variation in speed, but this is not often made 
use of in practice. se 

In the case of the three-motor crane, the levers control 
the motors themselves, consequently when the direction of 
working is reversed, the motors themselves are reversed. 

The motors being geared direct to their work, it is 


impossible to have a motor running round idle, and conse- 


quently no power is consumed unless work is actually being 
done. 


CRANE SPEEDS. 


The following table gives the speed in feet per minute, 
up to which the different motions of the crane should be 
worked. 

The smaller speed in each case represents the speed at 
which the full load should work, whilst the quicker speed 
represents the one for the lighter loads. 

With series-wound motors on three-motor cranes, almost 
any speed can be obtained between these two limits, 

The speeds given are a good deal higher than are usually 
found at work ; but if a three-motor crane is adopted at all, 
full advantage should be taken of it, and the quicker speeds 
should be used, excepting in very special cases where it would 
be dangerous or inconvenient to work at so fast a speed. 


Load.. oe 6 10 15 50 

Hoist . 15 to 25 8 to 20 5 to 16 4 to 16 8 to 14 ft. p.m 
Traverse .. 90 to 1850 50 to 150 45 to 150 45 to 150 40 to 120 ft. p.m. 
Travel . . 100 to 800 100 to 250 100 to 250 100 to 250 70 to 170 ft. p.m. 


As regards tlie power of motor most suitable for the 
different sizes of crane—it is almost impossible to draw up a 


Fia. 29.—ENcCLOSED Tyre CRANE MOTOR. 


table which would be of any use when applied to the various 
designs of crane, as the efficiency of the gearing varies a good 
deal with different designs. 

Some rule should, however, be followed in arriving at 
the proper size of motor to use on a crane. The horse- 
power may be arrived at by working out the actual 
power used in lifting the load, then allowing 25 per 
cent. for the power lost in the gearing and taking this 
for the nominal horse-power of the motor. This figure 
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of 25 per cent. will be sufficient for machine cut spur 
gearing, but for cast wheels not machined, or for worm 
gearing, a somewhat higher figure must be taken. 

Farther, the motor for crane working should be rated at 
a figure such that it is capable of working 40 per cent. below 
this for three hours with a temperature rise not exceeding 
70° F. for the open type and 90° F. for the totally enclosed 
type—above that of the surrounding atmosphere—and is 
capable of withstanding momentary overloads of 100 per 
cent. above the rated output without injurious sparking. 

As an example, if a motor is rated as a 10-H.P. crane- 


motor, it should be capable of running at 6 H. P. for three’ 


hours without rising in temperature above the figure specified, 
and further, of running up to 20 H. P. momentary without 
injurious sparking. i 

At present, the rating of crane motors by different manu- 
facturers is extremely misleading—some allowing more 
margin in their motors than others, As an example, one 
firm will call a motor 10 H.P. for crane working, whilst 
another firm will call an identically similar machine 15 H.P. 
for crane working. 

As regards the speed of crane motors, the speed of the 
hoist motor should preferably be kept down to 300 revolu- 
tions per minnte for the larger motors, and 500 revolutions 
per minute:for the smaller ones, whilst the speed of the 
travel and traverse motors should not exceed 700 revolutions 
per minute. 

One can take, therefore, the three speeds of 800, 500, and 
700 revolutions per minute as the most suitable speeds for 
crane motors to work at. 

The slower speeds certainly mean higher initial cost in 
the electrical equipment, but against this has to be set the 
lower initial cost of the gearing, a certain saving in wear and 
tear of the gearing, and finally, the advantage of the quicker 
reversing power of the slow-speed motors. 

In the case of the single-motor cranes, the question of 
speed is not of so great importance, and any motor may be 
taken, running at its normal speed. 

Finally, as to the type of motor most suitable for crane 
working, in order to save space and weight the multipolar 
type has advantages, and the illustrations herewith, fig. 28 
and fig. 29, show two designs suitable for the work. The 
motors should be either of the open type, as shown in 
fig. 28, easily accessible for cleaning, &c., or of the totally- 
enclosed type, similar to fig. 29, but with the casting solid, 
and the revolving brass commutator cover also made solid. 

The ventilated enclosed type, although often used, is 
usually not sufficiently enclosed to keep dirt out, while it is 
too much enclosed to encourage the average British workman 
to spend any time in cleaning more than the outside of the 
case. The totally-enclosed type, however, which should be 
capable of standing a fire hose turned on it without damage, 
is not likely to allow much dirt to accumulate within it. 


BRADFORD CORPORATION TRAMWAY 
. CONTRACTS. 


In order to carry out certain extensions of the Bradford 
electric tramway system, the Corporation some months ago 
invited tenders and awarded contracts, which are now in 
course of performance. Some exception has, however, been 
taken to the manner of their execution; the grounds for 


complaint are set forth in the following letter, which was 


addressed on July 30th, by one of the firms tendering, to 
the Mayor and Council of Bradford :— 


Dear Sirs, 

In January, 1900, a specification was issued by you for your 
electric tramway overhead line. 

The specification was in accordance with approved and recent 
practice. 

We teudered in strict accordance with your specification, our 
tender being £13,540, as against £12,064 tendered by McCartney, 
McElroy & Co, Limited, which latter tender was accepted by you. 

We were informed that no deviation had or w ould be made in the 
specification, and that the tender which received your approval was 
absolutely in accordance with the specification. 


We are surprised to learn that extensive deviations from the 
specitication have been allowed, without any corresponding reduc- 
tion in price. The following are examples :— 

The specification stated“ All insulators shall be of gun-metal, 
with drop forged steel insulated bolts, not less than Tinch. in 
diameter. Double insulation shall be employed throughout, and 
shall be equal in every respect to the sample to be seen at the city 
surveyor’s office. ; 

„That the insulators and other fittings intended to be used in 
this contract must be equal in every respect to the sample to be 


seen at the city surveyor’s office, Town Hall, Bradford.” 


The samples shown by you, in accordance with the above, were 
insulators such as are used by the Liverpool Corporation, and were 
of the heavy Atna” type, with -inch solid drop forged steel 
bolts. 

After accepting the tender of McCartney, McElroy & Co. you 
passed a resolution (Tramways Committec, June 11th, 1900, Council, 
July 10th, 1900,) permitting the use of Hecla” insulation instead 
of Ætna.” This Hecla” material costs 25 per cent. less than 
“ Etna,” and is made, as a cheaper grade, by the same manufac- 
turers. 

As a matter of fact, the insulators which are now being supplied 
to your line are of a make called Dirigo,” have only a §-inch bolt, 
and have not been tested. The weight of these insulators is about 
70 per cent. that of the sample specified by you. 

We would call to your attention the fact that the late Dr. John 
Hopkinson, F.R.S., consulting engineer to the Liverpool Corpora- 
tion, &c., after most elaborate tests, decided that for heavy “ three- 
nought ” wire, as specified by you, §-inch bolts were far too light. 
He therefore introduced the special extra strong (and more costly) 
insulator with 3-inch bolt. 

It is this insulator, specially manufactured to his design, which 
has been used throughout Liverpool, and which was specified by 
you. 

The insulators now being put in on your lines are lighter, weaker, 
and cheaper than the sample specified by you, and of an entirely 
different type. 

Furthermore, your specification called for ‘‘ Ears to be of bronze 
metal, and to be not less than 2 feet in iength with deep grooves to 
fit the trolley wire, tinned ready for soldering.” 

You exhibited, for the guidance of offerers, a sample ear in 
accordance with the above, and stated that the material to be 
employed must come up to the sample shown. 

The ears which are now being supplied to your line are only 
18 inches long, are lighter, and are not by any means as deeply 
grooved as the sample shown. The tests made by Dr. John Hopkin- 
son led him to decide that where heavy trolley wire, such as you 
are using, is employed, no ears less than 2 feet in length could be, 
used with safety, and that a specially deep groove was required to 
firmly hold the trolley wire. 

You authorised this change by resolution of Tramways Committee, 
June 11th, 1900, accepted by Council July 10th, 1900. 

Your specification described the section insulators to be used, 
saying that the same were “to be made in accordance with the 
drawing to be seen in the city surveyor's office.“ 

Your drawing represented a special type of: section insulator 
designed by your engineers for use on your lines. The sample shown 
at your surveyor's office was not of this type, but great care was 
taken to explain to all tenderers that those to be supplied must be 
fitted with a special bridging switch device. The section insulator 
which is now being supplied to your line is totally different to the 
sample and to the drawing shown. 

Your specitication also stated “that the poles shall be provided 
with cast-iron ornamental finials, joints, collars, and bases, all of 
which must be in accordance with the drawings to be seen at the 
city surveyor's office.” 

The bases now being supplied to your line are much thinner than 
those shown on the drawing, and are not provided with lugs at the r 
bottom to keep the base central. This greatly reduces the weight of 
metal in the bases, which, as now being supplied to you, are not in 
accordance with your specification. You authorised this reduction 
in weight of bases in Tramways Committee and Council, June 11th, 
1900, and July 10th, 1900, respectively. 

Moreover, there have been various deviations in construction of 
bracket arms, which decrease their efficiency and diminish their cost 
to the contractor. 

The flexible suspension brackets were specified to be entirely free 
from the bracket arm fittings. In those which are now being sup- 
plied the clips of the tic rods supply the bases of one flexible 
suspension bracket. 

We are greatly surprised at these deviations from the specifica- 
tion, as in every case cheaper and less permanent and efficient 
material is being supplied than that specified by you. 

We estimate that the difference in cost between the materials 
specified as those which had to be furnished and those which are 
actually being supplied amounts to £851 168. 10d., which amount 
(considerably over one-half of the difference between our offer and 
that of the successful offerers) represents a bonus paid by you to 
your present contractors for furnishing you with inferior material to 
that which you originally required from all persons tendering to 

ou. 
. At the present writing we do not know whether there are or are 
not any further departures from the specifications to which we 
tendered. 

We would respectfully submit that your action in this matter 
imposes a great hardship upon contractors like ourselves, who, 
having in good faith tendered to your specification and samples, 
find that you favour our competitors by practically relcasing them 
from their contract obligations. 

We were honoured with your previous contracts, which we 
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filled to the best of our ability. You have certainly taken no 


exception to the work done by us. We were beaten, we understand, 


solely on the question of price. We now find that our competitors 
have been given such advantage as in all probability enables them 
to fill your contract with a very considerable reduction in costs. 
Had we contemplated any such possibility we should have greatly 
reduced our original offer to you, and in all probability continued as 
your contractors. 

We consider it our duty to file with you our protest against such 
unfair discrimination. 

We are, dear Sirs, yours faithfully, 
Rohr. W. BLACKWELL & Co., LTD. 


The following is an extract from the minutes of the 
Bradford Tramways Committee, of June 11th: — 


Overhead Equipment of New Tramways.—The offer of Messrs. 
McCartney, McElroy & Co., Limited, to substitute Hecla” in 
place of Etna” insulating material as specified was accepted. 

Resolution authorising the city surveyor to determine whether 
24-inch or 18-inch “ears” are to be used for attaching the trolley 
wires to the overhead supports, and also as to the thickness of metal 
which shall be required for the bases of the poles. 


These minutes were accepted by the City Council at a 
mecting on Tuesday, July 10th. 


It will be noticed that permission here is given to Messrs. | 


McCartney, McElroy & Co., to substitute Hecla for Etna 
material. These Hecla bolts were 4 inch in diameter, For 
some reason or other it is rumoured Messrs. McCartney, 
McElroy & Co. dropped the Hecla material suddenly and 
entirely, and said that they could only supply $ inch Dirigo 
bolts. These alterations were made in the specification 
apparently without any reduction in price whatsoever. 

The unfairness of these proceedings is obvious, Further 

comments will be found in our leading columns, 


CORRESPONDENCE. 


An Electromobile Run. | 


It will interest your readers to know that a carriage 
propelled by electricity, a“ voiturette, to carry two persons, 


constructed under the patents owned by this syndicate, made 


a most successful trial imp from London to Brighton on 
Saturday last, using one charge of electricity only, the total 
run on that day being 58 miles by cyclometer, or one mile 
over the exact distance between the two towns. 

We started from Wilson Street, Finsbury Square, at 11.30 
a.m., passed through the congested traffic dver London 
Bridge, by the Borough, Kennington, Brixton, Streatham, 
Croydon, Merstham, Redhill, Horley, Crawley, Handcross, 
Hickstead, and Patcham to Brighton. The following are 
briefly the particulars of power, &c. :— 

This voiturette is equipped with two 2-H.p. Joel electric 
motors, running at a speed of 600 revolutions per minute 
with 30 volts: these two motors are fixed on a detachable 
spring frame, and drive the two back wheels of the carriage 
separately by 1 inch chain gear of 9 to 1. The current is 
supplied by 32 Rosenthal storage batteries, made up in two 
sets of 16 cells, joined in parallel, giving 32 volts, and 20 to 
40 amperes, with an output of 140 ampere-hours. 

The total weight of the carriage is under 12 cwt., of this, 
74 cwt. is battery, motors 2 cwt., and the carriage itself only 
2k cwt. The wheels have pneumatic tyres, the back wheels 
are 2 fect 9 inches diameter, and the front wheels 2 feet 
6 inches diameter. The front track is 3 feet, and back track 
4 feet 6 inches, and the base is, 4 feet 6 inches. The con- 
troller is very simple in construction and action. The system 
of clectrical changes is such that when the voiturette is 
ascending hills, the motors work at their highest efficiency 
and at normal speed, they are geared down to run the car up 
hill at 6 miles an hour, whilst on the level the car is run 
from 8 to 12 miles, or faster if desired. There are also two 
slow speeds forward of 3 and 44 miles, and a slow speed back- 
ward of 3 miles per hour, When going down hill the 
motors act as a brake, and on steep hills give a back 
charge to the batteries. 

A careful series of tests were made on the journey, 
and the current used was measured. On level roads such as 
from the Elephant to Croydon, the current varied from 


10 to 20 amperes per cell; on inclines of 1 in 40, such as 


experienced between Croydon and Merstham, the current rose 


to 40 amperes per cell, the average current used being about 
20 amperes per cell. On the steepest part of Redhill the 
current touched.45 amperes per cell, this, with a pressure of 
32 volts, giving an effective 4 H.P. to the carriage. On the 
other hand, when going down Merstham Hill, Earlswcod 
Common, Handcross Hill, &c., we were recharging about 
15 amperes per cell, or practically returning about one fourth 
of the current, the returned current making an appreciable 
difference in the run. (Of course, on level roads, the dis- 
tance travelled would have been very much greater.) 

The run was made at’ an average speed of 10 miles per 
hour, or in 5} hours actual travelling, and varied from 15 
miles per hour on the level or slight inclines to 6 miles per 
hour going up the hills, 

The carriage was made by Mullinger, of Northampton, 
and the electrical and mechanical part by Messrs: Joel and 
Potter, of London. The roads were in good condition, but 
a very strong head wind prevailed throughout. 


The National Motor-Carriage Syndicate, Ltd. 
: V. C. DOUBLEDAY, Secretary. 


London, July 80th, 1900. 


Current Specifications. 


One cannot help agreeing with the intention of your 
remarks on arbitrary clauses in specifications drawn up by 
engineers, Yet, even here, it is well to look at the other 
side—and, indced, the fact of the clauses in question appear- 
ing so regularly shows that the need of them has been felt. 
The following random list of sad experiences can be added 
to by anyone who has made a few pilgrimages through elec- 
tricity works: — 

1. Alternator, owing to armature reaction, would not. 
take its full load; was replaced by another which was worse. 

2. Dynamo heated so that full load meant an almost 
certain bust. 

8. Engine was full of specially patented specialities, which 
went wrong at awkward times. At the maker’s test it went 
beautifully, but after a month’s station work it became a 
perfect glutton for steam and oil. 

4, Buyer trusted to maker’s honour, and got an engine of 
which the maker had for years been trying to rid himself. 

5. Generating set not up to the mark. The makers kept 
a staff working in the station at intervals, until the set was 
reconstructed and went fairly well after a year or 80. 

All of the above machines were from well-known firms. 

The engineer—especially of a small station—severely feels 
the pinch of having part of his generating sets ineffective, and 
when the comments of the technical press on his costs arc 
thrown at him by those in authority, he inwardly vows that 
the next machines shall be right if specifying can do any- 
thing. As you have remarked, our big consulting engineers 
do not need these arbitrary clauses, but they hold positions 
such that a hint from them is often worth more than a 
lawyer's letter from a small man. 

When our manufacturers cease to use their clients’ works 
as testing departments, we will hear less of arbitrary 
specifications. : 

C. Turnbull. 

Tynemouth, August 3rd, 1900. 


Electric Cranes. 


I have been much interested in your series of articles on 
“Electric Cranes, especially in the last, on the subject of 
switch gear. I should like, with your permission, to put the 
following questions, in the hope that you or some of your 
readers will give their experience :— 

(a) What is the best acid or salt solution to use in the 
liquid rheostat ? 

(b) When a cast-iron tank is used, what is the best means 
of insulating it from the iron framework and from the 
operator? ; 

(c) Is a wheel or slider running on a hard-drawn copper 
Wire sufficient contact for, say, a 20-ton traveller working at 
110 volts ? 

My experience is that iron channels or slippers are used as 
insulated rails. This, of course, adds considerably to the 
expense of fitting up. 
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Dealing with your advocacy of three separate tanks for a 
three-motor crane, it appears to me that a triple rlieostat in 
a cast-iron tank is both neater and cheaper. The splashing 
can easily be stopped by keeping the sides high and putting 
a cast-iron baffle plate between each moving plate in the 
manuer usual in locomotive tender construction. 

I am looking forward to your next on brake gear, on 
which I may venture to make.a few remarks. 

C. B. Nixon. 

Manchester, August 7th, 1900. 


i Dynamo Design, 
Let k represent the E. M. F. in volts. 


es on ee 1,056,000 C. G. S. lines, useful flux, 
á.) 


= 512 total number of active conductors. 


60 = 21°67 speed in revs. per second. 


n 
Then e = 62 _ 1,056,000 x 512 x 21°67 
108 — 1078 
11,716,362,240 
~ 100,000,000 


Deducting about 2 per cent. volts lost due to armature 
resistance gives 115 volts nearly, delivered at the terminals 
of the machine. 


= 117 volts. 


Undy. 


The P. D. between the terminals of the dynamo under the 
given conditions would be 117°1 volts. 
This result is obtained by use of the formula 


_ NZn 
108 


where E = P.D. generated (volts). 
N = Total number of magnetic lines of force cut by 
conductors. | 
z = Total number of conductors (in series). 
n = Number of revolutions per second of armature. 
With the data as in the present case we have :— 
„ — 165 x 80,000 x 2 „ 512 „ 1,300 „ 
1˙25 2 60 
1 = 1171 volts, 


108 
Periodic Reader. 


Motor Starters. 


In your issue of August 3rd, Mr. D. C. Bate falls fonl of 
my statement that all the starters available are rated too 
high, and he suggests that users of rheostats preserve a 
large amount of secrecy as to what they require. l 

He states that he does not consider 10s. per H.P. on a 
5-H.P. motor an excessive price to pay, but my contention is 
that, in nine cases out of ten, 10s. per horse-power will not 
purchase a starter that will not burn out in use, whether it 
is ironclad or otherwise, and this is my reason for my views. 

This correspondence started in consequence of some 
remarks re Bradford, where, I believe, a number of motors 
are taking the place of gas engines; and in a majority 
of cases these gas engines would probably be driving 
on to line shafting, with most likely a loose pulley on the 
shaft and a corresponding wide pulley on the engine. Now 
I contend that if it is contemplated to instal, say, a 5-H. P. 
motor under these circumstances, that it will be cheaper to 
use a lightly rated starter, or, as Mr. Bate would have it, a 
5-H. P. starter and use a fast and loose pulley. 

To start this shaft, &c., direct with a starter would 
necessitate a rheostat capable of taking at least 50 per cent. 
more current, and this, according to Mr. Bate, would 


require a starter rated at some 15 H.P., which would mean 
something near 308. per H. p. at the motor rating. 

It may be want of electrical knowledge or want of know- 
ledge of the slim methods of catalogue ratings, but I cer- 
tainly think that a motor starter should be rated to stand as 
much overload as the corresponding rating of the motor. We 
have to sell our electrical goods to engineers and others, and 
to prove to them that we have something that is better than 
that which they have in use, and it certainly does not inspire 
confidence in our methods if one part of a machine has a 
125 per cent. difference in rating to another part. 


C. B. Callow. 
August 7th, 1900. 


PARLIAMENTARY COMMITTEES. 


BaTLEY CORPORATION TRAMWAYS. 


TER Select Committee of the House of Commons, under the chair- 
manship of Mr. Seale Hayne, sat on Tuesday last week to consider 
the clause relating to the wording of the tramways in the Halifax 
Road. After some discussion the Committee decided that the wording 
of the clause should be as follows:—“ Provided always that, notwith- 
standing anything shown upon the deposited plans, Tramway 
No. 26, such position in the Halifax Road shall be taken up so as to 
leave the same road for another tramway or light railway, if and 
when any such further tramway or light railway shall be authorised. 
Provided also that the user of the line of tramway or light railway 
shall be determined by the Board of Trade.” 


NORTH METROPOLITAN ELECTRIC Power BILL. 


Tus Bill, which seeks to provide electricity in bulk over a large 
area in Middlesex, Essex, and Hertfordshire, should have come 
before the House of Lords Committee, presided over by the Duke 
of Argyll, last week. All opposition, however, having been with- 
drawn, the Bill proceeded as an unopposed measure. 


LEGAL. 


BURKE v. BRITISH BLAHNIK ARC LIGHT SYNDICATE. 


In the Chancery Division of the High Court of Justice on Tuesday, 
the case of Burke v. the British Blahnik Arc Light Syndicate came 
before Mr. Justice Kekewich on a motion for judgment. 

Mr. CuHuBB said that when the matter was last before the Court, 
his Lordship heard a motion for the appointment of a receiver. 
He said that the plaintiff might take the usual judgment if he 
could obtain the consent of the trustee for the debenture holders, 
one of the defendants. This had not been possible as the gentle- 
man in question was away from home. It would, therefore, be 
necessary to proceed merely on the writ. 

His LokpsHIP : Very well, then I will make the declaration. 


LONDON ELECTRICAL CAB COMPANY, LIMITED. 


_ THE petition of C. E. Foster and others for the compulsory winding 


up of the London Electrical Cab Company, Limited, was down for 
hearing before Mr. Justice Wright on Wednesday. 

Mr. HERBERT RBED, for the petitioners, asked that the petition 
should stand over until after the long vacation, and Mr. Bramwell, 
Q.C., on behalf of other parties concerned, concurred. 

His LoRDSHI consented to the adjournment. 


Electric Cranes.—In order to facilitate landing and 
embarking mails and baggage on the cross-channel mail packets, 
electric cranes are about to be placed on the landing stages at 
Dover. A great saving of time will thus be effected. l 

The Manchester Courier says that in connection with the general 
equipment. of the new armour-plate making works which have just 
been completed by Sir W. G. Armstrong, Whitworth & Co., Limited, 
at Openshaw, the largest overhead electric travelling crane yet made in 
this country has been erected in the armour-plate casting department. 
This crane has been constructed by Messrs. Vaughan & Son, Limited, 
engineers, West Gorton, and during the past week has been 
submitted to exceptionally heavy tests, one of which, the hoisting 
of a load of 135 tons, was most satisfactorily dealt with. The crane 
is operated by four powerful clectro-motors. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING Ard. Ist, 1899. 


WEEK ENDING JULY 3187, 1900. 


Alexandria .. Value £83 Adelaide .. Value £104 
Amsterdam .. nie ‘a 25 Alexandria .. ag bu ae 82 
Antwerp... és 95 <a 70 Amsterdam. us ee . 110 
Auckland Be Sat + sa Bombay es ae ie a 45 
Bangkok 628 Bremen ie yë : . 280 
Batavia cu 12 Brussels .. Si ia Ss 27 
Boca .. 240 Buenos Ayres 5 as os 67 
Bombay 57 ñ Teleg. cable . 700 
Boulogne oe zi ty 17 7 Teleg. mat. . 180 
Buenos Ayres . a .. 131 H REAR: wire . . 100 
ši Teleg. cable 657 Calcutta we . 2,046 
i Teleph. fittings... 100 Cape Town es .. 268 
Calcutta s . 466 Chinde. Teleg wire ae . . 124 
5 Teleg. wire 20 Colombo . 50 
Cape Town .. 133 Copenhagen. Teleg. wire 100 
Christiania a. Teleg. wire 71 Demerara. Teleg. mat. * 87 
Copenhagen. Teleg. wire . 116 Durban ae s is . . 833 
Durban i si 90 2 East London i sc .. €92 
Genoa. Teleg. mat. we 96 Genoa se a as we 21 
Gottenburg. Teleg. mat. eg 21 Hamburg : a ‘a 51 
Hamburg. Teleg. mat... is 21 i Teleg. mat. . £00 
Hong Koo . . 131 Hiogo.. os oe SA sä 99 
Jersey an Guernsey i . 1,526 Hong Kong.. ae ix s 24 
Key West. Teleg. cable . . 46, 000 Launceston.. sa A ia 46 
Lisbon. Teleg. mat. 95 40 Madras T zi ee ae 17 
Melbourne .. . 146 Malacca... 55 a . 229 
Teleg. mat. 1,148 Malta . 808 

Port Elizabeth s . 683 New York. 9, 8,4590. ‘Teleg. appa. 
Teleg. mat. 162 Ostend 350 
Barawak. Teleph mat. ve 68 Parana os T ae .. 291 
Shanghai is . 198 Perth.. s s ke 2 60 
Singapore s 21 Port Elizabeth .. os . . 1,100 
Teleg. mat. es Rio Janeiro ba .. £30 
St. Petersburg Rosario, l mat. . . 622 
Teleg. wire Santas ae . 253 

Shanghai 


Sydney. Teleg. etic ee oe 
Teneriffe .. 8 s4 
Vigo. Teleg. appa. aa os 

Total 


668 

.. 880 

Stockholm. Teleg. wire ee 23 
650 

80 

85 


Foreign Goods 


Sydygey. Teleph. appa. 
Tientsin. Teleg. mat. .. 


Total a .. £283 


Value £45 
. 188 


2 180 
Singapore. Teleg. cable mebnry. 2 006 
Sydney s P 548 

Yokohama .. sé zi .. 209 


Total £13 117 


Transhipped. 


Cape Town. Elec. wire Bs £1,900 
New York. Elec. mat. .. 880 


— 


Total oe .. £1,680 


Electrical Wares Exported, 


WEEK ENDING Aca. 8TH, 1899. 


WEEK ENDING AUG. 7TH, 1900. 


Adelaide... .. Value £849 Adelaide . Value £278 
Aden. Teleg. mat. ss cs 45 Alexandria. Teleg. mat. . 188 
Amsterdam ase .. 100 Amsterdam ee ss 
Teleg. mat... 245 Auckland .. .. 1,596 
Bangkok ae a sh 86 Azores. DOs: apparatus a 
oe ss ae oe . 264 Bangkok as 42 
Bombay... od es . 107 Bombay 8 70 
Boulogne a a ss dann Bosra on 
eleg. ap atus .. 9, uenos Ayres a ee 
Brisbane. 60 tons para teleg. i 1 Teleg. mat. 228 
poles, value not declared. Caloutsa .. ee .. 836 
Buenos Ayres . 524 Cape Town .. si .. . 548 
j Teleg. wire. 161 ii Teleg. apparatus.. 200 
ee Colombo ee ee ee ee 87 
v Electric launch a Durban ee oe oe -- 873 
Cape Town. . 214 East London es 187 
Teles. stores a i Fremantle .. es oe .. 125 
Colombo se . A Georgetown.. a s: . 160 
nhagen 95 14 Hiogo.. sa ie ei Se 15 
on y Hobai t oe oe ee oe 150 
ae ee 10 L ttleton 0 ee ee eae 60 
‘a Teleg. mat. .. 81 elbourne .. 855 és .. 870 
Teleph. mee 44 Nagasaki 855 as es 
East London ; 606 Nelson as 
Pius 25 New York. Teles. cable 500,875 
Genoa. ; Teles. mat. 85 Parana . 2,0 4 
Gibral 61 Perth sa pi . 161 
Halifax SON. 8. Teteg. cable « 555 Port Elizabeth .. 150 
Hamburg. Teleg. mat. . 170 Rotterdam. Teleg. mat. . 160 
Hong Kong .. 286 Shanghai . 63 
Jersey nd Guernsey 50 11 Teleg. wire (old) . 150 
ceston 140 Singapore .. i as wa 85 
Malta.. 8 885 90 10 Teleg. mat... . 169 
Melbourne .. 5 108 Sydney (N. S. W.) ave 718 
Teleg. mat. 130 Sydney (Cape Breton). Bub- 
Ostend ee ws 65 marine cable sie . 468 
Paris 848 Wellington .. 2,062 
Penang sa . 582 Teleg. mat. .. 1,881 
Perth a sa 8 25 29 Yokohama ès oe o 448 
11 Elec. tram machinery .. 598 
a leg. at, 998 
eleg, ma 
Port Sala 101 
Rio Janeiro n 166 
Rosario. Teleg. wire ie 17 
Rouen s 5 . 160 
Santos ; ; 82 
Bin : Teteg. cable . . 42,000 
St. 5 Teles, ae es 83 
„ Teles. mat. sia = _ 8u 
Total £55,986 Total £518,195 


Actions.—At the Walsall oe Court on Wednesday 
last week, Joseph Willis, Victoria Street, Ashton-under-Lyne, sued 
the Walsall Electrical Company, Bridge Street, Walsall, for £7 1s. 5d., 
work and material, and £50 a dishonoured cheque, part price of a 
dynamo and engine, and the company counterclaimed for £50 
money paid by them on the dynamo and engine. The company’s 
allegation was that the dynamo and engine were defective, and that 
plaintiff would not put them in good working order; but against 
this it was stated that the dynamo had been re-wound, and put to 
heavier work than it was calculated to do. A verdict was given for 
the plaintiff for the sums claimed, and the counterclaim was dis- 
missed 


At Clerkenwell, the National Telephone Company, of Oxford 
Court, Cannon Street, E. C., was summoned by the Islington Vestry 
for having in May last fixed an overhead wire within the parish of 
Islington between 45, Park Street and 229, Upper Street, without 
first obtaining permission from the London Connty Council. A 
further summons against the company was for fixing an overhead 
wire which was not supported at intervals not exceeding 115 yards 
between Messrs. Dove Brothers’ yard. in Studd Street and 130, 
Upper Street, the exact distance being 126 yards, without having 
obtained permission from the London County Council or the local 
authority. Mr. Bramall prosecuted for the Vestry, and Mr. Goddard 
appeared for the company. On the first summons a plea of guilty 
was entered, and on the second the facts were admitted, but counsel 
denied that the definition of “street” in the Act included such a 
passage as that called Dove's Yard, which led to a meeting house of 
Plymouth Brethren, and was of a private character. On the first 
summons Mr. Bros imposed a fine of £5, with 2s. cost, and on the 
second a fine of 58. and 28. costs in order that the point of law 
involved might be raised in another Court. ; 


Auction Sale.—From our advertisement pages to-day 
particulars may be obtained of an auction sale which is to be con- 
ducted by Messrs. Wheatley Kirk, Price & Co., at Ormonde Works, 
Romford, on August 28th and 29th. The plant to be offered 
includes various machinery, plating dynamos, machine tools, &c. 


Bankruptcy Proceedings.—A receiving order has been 
made against Henry Howe, electrician, Derby, on his own petition. 

The first meeting of creditors and public examinations are 
arranged for August 14th and September llth respectively at 
Derby. 

Notice is given of release Of trustee (Mr. G. W. Chapman) in the 
case of F. W. Henton, electrical engineer, King William Street, 
Strand. Similar notice is given of release of the same trustee in 
the case of L. J. Lawrence, electrical engineer, Stafford Street, Old 
Bond Street. 


Books Received.—“ Journal of the Institution of 
Electrical Engineers.“ London: E. & F. N. Spon, Limited. 58. 
Also Index and List of Members. 

„La Telegrafia Senza Fili e La Canalizzazione Dell’ Elettridità 
Senza Fili.” Rome: Tipogratic Nazionale di G. Bertero. 1900. 

“The Application of Electric Motors to Machine Driving,” by A. 
Stewart, A.LE.E. London: S. Rentell & Co., Limited. 1900. 1s. 

“The Mechanical Equipment of the New South Station, Boston, 
Mass. London: British Westinghouse . Electric and Manufacturing 
Company. 

“The Law and Practice relating to Letters Patent for Inven- 
tions,” by R. W. Wallace and J. B. Williamson. London: William 
Clowes & Sons, Limited. 1900. 

“Transactions of the American Institute of Electrical Engineers.” 
Vol. xvi. New York City: The American Institute of Electrical 
Engineers. 1900. 

“Calendar of the Glasgow and West of Scotland Technical 
College for the Session 1900-1901.“ Glasgow: Robert Anderson. 

“Electrical Enterprise in Argentina,” by Ernesto Danvers. 
Buenos Ayres: J. H. Kidd & Co. 1900. 

“Ye Règne de Louis IV. d'Outre-Mer,” by Ph. Lauer. 
Emile Bouillon. 1900. 12 francs. 

% Duncan’s Manual of Tramways, Omnibuses, and Electric Rail- 
ways, 1900.“ London: T. J. Whiting & Sons, Limited. 3s. 6d. 


Paris: 


Catalogues.— A preliminary list has been issued by the 
Electric Power Transmission Company, Birmingham, containing 
particulars and prices of their direct current enclosed motors, from 
1 to 25 B. H. P., and automatic starting switches. 

A leaflet comes to hand from the General Electric Company, 
Limited, of various recent additions, such as high voltage water-tight 
switches, graphite rheostats, dry cells, &c. 

The Bedford Engineering Company forward a price-list of their 
steam cranes, with various accessories. 

We have received Pamphlet No. 70 from the British Thomson- 
Houston Company, Limited, dealing with their magnetic blow-out 
lightning arresters for direct current circuits of all kinds. 

The British Westinghouse Company send us circular No. 1,029, in 
which their polyphase induction motors are very fully described and 
illustrated, with full tables of external dimensions and weights. 
These motors, which appear to be designed with great care and 
attention to detail, range in size from 75 to 850 H.., and are built 
for frequencies between 120 and 50 alternations per second. 

A pamphlet describing adjustable hanging telephones comes to 
hand from M. I. Vought, La Crosse, Wis.; another describes and 
illustrates adjustable pendants, in which the counter-weight con- 
sists of a ball hanging clear of the lamp suspender. 

Messrs. E. F. Moy, Limited, send us leaflets showing their liquid 
resistance for theatre lighting, enclosed fireproof resistances, and 
distributing boards. 

An illustrated pamphlet comes to hand from the Campbell] Gas 
Engine Company, Limited, Halifax, describing their oil engines 
and embodying a report by Prof. Stanfield on a series of tests 
carried out by him on a 15-B. H.P. engine. The results showed the 
consumption of oil per B. H.P. hour to be: at full load, 0°846 Ib.; at 
half load, 0°957 Ib.; while at the maximum load of 17°8 B. H. P., tlie 
consumption was 0°773 Ib. oil per B. H.P. hour with a mechanical 
efficiency of 89 per cent. 

Messrs. Blackstone & Co., Ltd., of Stamford, send us a pamphlet 
dealing with their oil engines, and 4 iving the results of tests made 
by the Highland and Agricultural ficeicty of Scotland, last year, on 
ten competing engines. In these luste the Blackstone engines made 
a very good showing, consumiag only 746 lb. oil per B. H.P. hour 
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at the full load of 12°6 B. H.P., and 1024 lbs. at half load. A large 
number of useful data relating to the tests are given, as well as 
ample particulars about the engine itself. 


Cricket.— The annual cricket encounter between the 
Blackpool Corporation Electricians and the Southport Corporation 
Electricians took place at the Athletic Grounds, Btackpool, last 
week-end. The Blackpudlians won by an overwhelming majority. 


The Copper Market in July.—Messrs. H. R. Merton 
and Co.’s statistical circular on copper shows that during the past 
month copper has advanced 258. per ton in price, and that stocks 
have fallen 350 tons. The total shipments to Europe in July have 
been 21,226 tons, America contributing 12,054 tons of this amount. 
This latter total is, however, 5,800 tons below the shipments from 
America in June, and is also below the average for the previous 
12 months. The shipments from Chili and from miscellaneous 
countries in July are also below the average, and only Spain and 
Portugal have increased their sein | contribution to the English 
and French total supplies. In April the total supplies touched 
their record figures of 27,155 tons, and again in June the total was 
26,870 tons. The diminution in the total for July (21,226 tons) is 
thus seen to be considerable. Deliveries in July have amounted to 
21,201 tons, and 375 tons Standard ” copper have been shipped to 
America. The fall in stocks from 29,263 tons on June 30th to 
28,913 tons on July 31st, is therefore slight, and hardly accounts for 
the advance in price from £71 158. to £73 during the month. No 
new copper mining companies have been floated in London during 
July. 


Diatrine Cables.—We understand that Messrs. W. T. 
Glover & Co., Limited, of Trafford Park, Manchester, have secured 
from the Manchester Corporation a large order for their Diatrine 
paper cables. 8 


Electric Railway Signalling.— The Glasgow and 
South-Western Railway Company have decided to adopt a new 
system of train signalling known as Sykes’ Electric Lock 
and Block System, for double-line working. It will be fitted 
up between Shields Road and St. Enoch Station to control the heavy 
traffic now dealt with. 


„Electrical Pump for Sinking Purposes.— According 
to the Colliery Guardian, the Jeancsville Ironworks Company, of 
Pennsylvania, have brought out a convenient form of electric 
pump for sinking operations, that can be lowered into the pit in 
the same way asthe Pulsometer steam pump is lowered, the electric 
pump only requiring a pair of cables for the supply of energy, in 
place of the steam pipes necessary with steam pumps. The Jeaues- 
ville pump consists of the ordinary three-throw pump, made in a 
convenient form, and mounted on one casting. Above the pump 
proper is a second casting, containing the shafting and reducing 
gear, and above this again is a third casting, containing an- enclosed 
electric motor, with starting gear. The three castings are bolted 
together so as to form one iron case, with the necessary arrange- 
ments on the outside for connecting to the electrical supply cables, 
and to the pumps, and for suspending the apparatus in the pit 
and raising and lowering it as required. The pump is made in 
different sizes, ranging from 34 inches diameter x 8 inches stroke 
in the pump barrels, occupying a space of 25 inches x 31 inches 
* 7 inches, up to 54 inches diameter x 8 inches stroke in the 


pump barrels, occupying a space of 38 inches x 39 inches x 10 
inches. 


Electrically-Driven Tools.— Messrs. Jas. Clark, jun., 
and Co., of Louisville, U. S.A., send us a nicely got-up booklet on 
the important subject of electrically-driven tools, of which the firm 
makes a speciality. The illustrations, which are accompanied by 
brief descriptions and tables of dimensions, include a seusitive drill, 
automatic “shop” saw, 30-inch semi-radial-drill, tool and centre 
grinders, and semi-enclosed motor of 4 to 5 H.. The desigus 
shown forcibly illustrate the revolution which is beginning to take 
place in shop work, consequent on the adoption of electric power. 


Electricity in Printing Works.—W. Rapp & Sons, 
publishers and printers at Saltburn, have installed electric light 
throughout their extensive premises, and have laid down electric 
motors to drive their printing machines. 


Insulating Gloves. According to L'Indépendance Belge, 
a prize of £46 is offered by the French Accidents to Workmen 
Assurance Association, to the inventor who shall produce a glove 
that can be used by electrical workmen to safeguard them from 
accident. The conditions are thatthe glove must cover the forearm 
as well as the hands; that they must be light, and leave the utmost 
liberty to the fingers. If one specification does not come up to the 
required standard, the prize will be divided among those inventors 
who most nearly approach it, the decision being left with a special 
commission nominated by the association. 


Manhole Cover.—An ingenious waterproof cover, called 
the“ Faller Manhole Cover,” has been patented, in which a double 
water seal is used, confining a column of air under slizht pressure 
between the two, with the object of keeping water out of the man- 
hole without any other kind of packing. The operation of opening 
or closing the manhole is exceedingly simple and quick. The 
invention is iu the hands of Mr. J. W. Chisholm, of Washington, U.S.A. 


Mill Installation.—Messrs, Ellis & Ward, of Birming- 
ham, have secured the contract for the complete electric lighting 
and power plant for the new mills, for Messrs. M. Wright & Sons, in 
Leicestershire. The generators will have an output of 100 Kw. 


and the battery used as a regulator. 


Motor Trucks.—Illustrations of a line of motor trucks 
are sent us by the McGuire Manufacturing Company, of Chicago, 
U.S.A. The design of these trucks is somewhat different from that 
to which we have grown accustomed, the frame, instead of being 
built up, being formed of solid steel castings. This construction 
gives the trucks a very massive appearance, though they are not 
necessarily heavy, and the number of parts is much reduced. The 
illustrations comprise ordinary and maximum traction trucks for 
bogie cars, as well as trucks for four-wheel cars, combination 
mow, plough and sweeper, a patent fender, stoves, watering cars or 
“sprinklers,” &. | 


The New South Station, Boston.—A paper read by 
Mr. Walter C. Kerr before the American Society of Mechanical 
Engineers, New York, in which a full and clearly written account 
is given of this large, well-equipped railway station, has been 
re-printed and issued in the form of an attractive booklet by the 
British Westinghouse Electric and Manufacturing Company, 
Limited. At the close of last year 737 trains were entering and 
leaving the new station daily, 65 of these within an hour in several 
instances, and in one case six trains depart and three arrive in a 
space of time less than two minutes. We gave an illustrated 
description, in Vol. 45, p. 363, of the main features of the equip- 
ment, which was entirely supplied by the Westinghouse interests ; 
it has been divided for the purpose of this article into 12 parts, 
each of which is dealt with in detail. These division are:—The 
power house, interlocking switch and signal system, the electric 
plant, heating and ventilation, disposal of drainage, roof drainage, 
ice making, refrigerating and water cooling plants, car heating in 
sheds and yards, air brake charging, steam and hot water supply, 
fire protection, baggage and express lifts and elevators. The article 
is well illustrated both from photographs and sectional drawings. 


Smoke Nuisance.—At Lambeth last week the South 
London Electric Supply Corporation, Limited, of Bengeworth 
Road, Loughborough Junction, were summoned by the Lambeth 
Vestry for allowing black smoke to issue from the chimney shaft of 
their premises in such a quantity as to be a nuisance. Mr. Hopkins 
ordered the defendant company to pay a penalty of £10 and 2s. 
costs. 


Trade Announcements.—To meet their increasing 
business in the Northern provinces, the British Thomson-Houston 
Company, Limited, have, in addition te other branch offices, opened 
a branch at Newcastle-on-Tyne, in the St. Nicholas Chambers, Amen 
Corner. l 
In order to cope with the various work in hand and their 
increasing business, Messrs. Crampton & Co., electrical engineers, 
Great Yarmouth, Cambridge, and Bury St. Edmunds, have opened 
offices at 77a, Queen Victoria Street, E.C., which will be used 
chiefly as the estimating department for country house lighting, 
complete plants, and power installations, in which work they 
specialise. 

Messrs. Geipel & Lange, of .Westminster, inform us that they 
have made arrangements to act as the exclusive agents for the 
United Kingdom for the Waid Leonard Electric Company's 
apparatus, and have placed in stock a large quantity of field 
rheostats, motor starters, automatic circuit breakers, and theatre 
dimmers. Lists may be obtained on application. The Ward 
Leonard Company has a comprehensive exhibit in the U.S. section 
of the Paris Exhibition. P 


Train Lighting.—A ‘beautifully illustrated pamphlet 
reaches us from the Consolidated Railway Electric Lighting and 
Equipment Company, New York, U.S.A., describing their system of 
lighting trains, which is said to be the result of the consolidation of 
various companies interested in the subject. The system is called 
the Consolidated Axle Light System; each car is self-contained, and 
a complete outfit for one car weighs less thau 1,000 lbs. The 
mechanism consists of a dynamo fixed beneath each car, and driven 
by belt from the axle; the pressure is automatically controlled at 
all speeds. Below a speed of 15 miles per hour the lamps are fed 
by a storage battery ; above that speed the dynamo is switched on, 
The usual automatic reversing 
switch and battery cut-out are provided, and a resistance is inserted 
in series with the lamps when the battery is being charged in 
parallel with them. From 17 to 80 16-c.p. lamps are installed on 
each car, with from two to eight electric fans. As will be seen, the 
arrangement resembles the “Stone ” system, in use in this country, 
except in the method of controlling the pressure of the dynamo. 


Wiring Tables.—A new book of wiring tables of small 
enough size to put into the waistcoat pocket, and comprising some 
30 new and original tables for practical use, will be issued soon 
after the holidays.” The author is Mr. W. Perren Maycock, M. I E. E., 
aud the publishers, Whittaker & Co. 


Wolverhampton. —0On the occasion of the visit of 
T. R. H. The Duke and Duchess of York to Wolverhampton last 
week, the electrical illuminations of the town were entrusted to 
Messrs. Read & Jenkins, electrical engineers, Gloucester, who 
carried out extensive illuminations lin Dudley Street, the Art Gal- 
lery, Town Hall, Free Library and in other places, the number of 
Jamps installed being between two and three thousand. The whole 
of the work was done in four days, under the personal supervision 
of Mr. R. F. Read, A. I. E. E., with entire satisfaction to the Corpora- 
tion and townspeople. Messrs. Read & Jenkins also illuminated 
Bristol in November last when Her Majesty the Queen visited the 
town. 
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ELECTRIC LIGHT AND POWER NOTES. 


Bavaria.—A syndicate has becn fu med at Ochsenfurt, 
Bavaria, to apply electricity in agriculture. A central station will 
furnish the current at a pressure of 5,000 volts to small stations on 
each farm for working thrashers, cutters, and so on. The houses in 
the vicinity will also be lighted by it. 


Belfast.— The electric light accounts for the six months 
ending June 30th, 1900, show that the total energy used in that time 
was 351,641 units, as against 244,589 units at the same date in 1899, 
being an increase of 43°8 percent. The total energy sold for light- 
ing was 294,759, against 213,727; being an increase of 81,032 units, or 
38 per cent.; and for motor use 56,882, against 30,462, being an 
increase of 26,020, or 84°4 per cent. In its report the Electricity 
Committee placed on record its appreciation of the able and 
courteous manner in which Mr. V. A. H. M‘Cowen discharged his 
duties as chief engineer. `. i 


Blackburn.—The accounts of the borough treasurer for 
the past year show that the Corporation's electrical undertakin 
yielded £10,769 for energy, other sundry receipts making the tot 
income £11,483. After paying working expenses, interest, and 
sinking fund there is a small credit balance of £19. The tramway 


account shows a loss on the year’s working of £4,565, but consider-- 


able outlay has been made which will not be incurred in future 
years. 

Carmaärthen.— The Town Council has decided to obtain 
the advice of an expert in the electric lighting of the borough. 


Chelmsford.—The Town Council has renewed its con- 
tract for public lighting with the electric lighting company, at the 
rate of £25 bs. per arc lamp and £3 3s. per incandescent lanrp per 
annum. | , 


Cheltenham,—An order for an extension of the Chelten- 
ham electric lighting area into the adjoining Local Board district of 
Charlton Kings was included in an Act of Parliament, which 
received the Royal assent last week. The portion of Charlton 
Kings added to Cheitenham by the extension of its boundaries was 
included within the lighting area by a previous order; the whole of 
thé parish of Charlton Kings is now therefore within the Chetfen- 
ham lighting area. 


Crewe,—The Town Council has resolved to extend its 
eléctric lighting srea, at a cost of £10,000. 


Dewsbury.—At a meeting: of the Town Council on 
‘Tuesday the following recommendation of the Electricity Com- 
mittce was approved: That the charge for electricity for cooking, 


heating ahd motive power be increased from 3d. to 4d. per unit for, 
electricity consumed for not exceeding an average of one hour per 


day on a consumer's maximum demand, and reduced to 1d. per unit 
for electricity consumed above that average.” An application has 
been made by. Messrs. B. Bullock, Limited, wholesale confectioners, 
for a supply of electricity for motive power. 
agreed to lay down the necessary mains subject to Messrs. Bullock, 
Limited, entering into a written agreement to take not less than 
20,000 units during each of the next five years, 


Elland.—The District Council’s provisicnal crder has 
received the Royal assent, and the Council is taking active steps to 
carry it into effect. 


Guernsey. — The following particulars relating to 
Messrs. Edmundson’s electrical undertaking were crowded out 
last week :—In the spring of 1897 the corporation applied to the 
States for a concession for the establishment of an electricity 
supply in Guernsey. The concession was granted in the spring, 
1898, and the plans for the works were forthwith put in hand, and 
Mr. W. H. Druce, A.M.I.C.E., appointed engineer and manager 
for Messrs. Edmundsons in the island, Building operations were 
commenced early in 1899, Mr. J. H. Mansell, of St. Sampson's, 
being the chief contractor. No less than 4,000 tons of earth aud 
rock had to be removed from the site before the foundations could 
be put in, owing to the slope of the ground, which also necessitated 
putting the floors at different levels, the engine room being 14 feet 
above the boiler house, and the accumulator room and private office 
5 feet higher again. The chimney stack, which is 100 feet high, and 
5 feet diameter inside, is built 6f brick, with a cap of granite. The 
rest of the buildings are built of local granite throughout, with the 

‘exception of the temporary ends, There are two Babcock & Wilcox 

water-tube boilers, each capable of evaporating 3,500 lbs. of water 
per hour at a pressure of 100 lbs. per square inch, and room is left 
for a new boiler double the size, which is to be delivered by October. 
This large boiler will be fitted with mechanical stokers. In the 
boiler house are also two feed pumps, one driven by steam and the 
other by an electric motor. Outside the boiler house is an economiser. 
There are at present two engines of 100 H. P., coupled direct to 
dynamos running at a speed of 500 revolutions per minute, capable 
of supplying 2,000 8-C. P. lamps each at full load. Room is left for 
two engines, each capable of supplying 5,000 lamps, one of which is 
to be erected this autumn. The switchboard is a very elaborate 
piece of work, made of Sicilian marble, and framed with a carved 
mahogany moulding. All of the instruments are made under Lord 
Kelvin's patents. The accumulators consist of 230 cells in glass 
. boxes, and can supply 12,000 lamps for 12 hours when fully charged. 
The feeder and distributor cables, of which there are at present seven 
miles laid. are capable of supplying 10,000 lamps, so that the streets 
will not require to be opened again until the system has grown very 
considerably. 


The Corporation have 


At the formal opening ceremony on July 25th, Mr. J. C. Wigham, 
chief engineer of the corporation, asked Sir T. Godfrey Carey, 
the Bailiff or Chief Magistrate of Guernsey, to inaugurate the 
works by setting the engines in motion, which he did—the light 
being turned on by Miss Carey, who was made the recipient of 
the suitably-inscribed handsome gilt switch, used on that occasion. 

The Chief Magistrate, in a brief speech, complimeuted the 
corporation, thanked Mr. Wigham for bis clear description of the 
plant and buildings, and declared tke works formally inangurated. 

The company afterwards adjourned to tLe Yacht Hotel, where 
luncheon was served under the presidency of Sir T. Godfrey Carey, 
and a lengthy list of toasts was duly honoured. The managing 
director of: Messrs. Ed mundson's, Mr. Gripper, was unavoidably 
absent, having to give evidence that day before a Committee of the 
House of Lords with respect to the Lancashire power scheme. 


Halesowen.—The District Council has placcd a contrect 
with the local gas company for public lighting, and, at the same 
time has resolved to oppose the application of the Midland Electric 
Corporation for a provisional order. 


Hull.—The Electric Lighting Committee last week 
reported that they had held a special meeting to consider the posi- 
tion of the Corporation with regard to Messrs. Earle's contract for 
two dynamos. The solicitors for the Vulcan Boiler Insurance Com- 
pany, sureties for Mesars. Earle, suggested that the Corporation 
should agree to Messrs. Thomas Parker, Limited, supplying the 
dynamos, the Corporation paying the sum of £3,725 (the same 
amount as would be payable under Earle’s contract), and their 
clients (the sureties) would pay the difference between that sum 
and the price charged by Messrs. Thomas Parker, Limited, which 
would amount to between £400 and £500. The Committee recom- 
mended the Council to sanction this course, which was agreed to. 


Italy.—A plant is about to be established to utilise the 
water-power of the Varaita torrent at Venasia (Como) in the 
generation of electrical energy; a 30 years’ concession in respect of 
the same having just been granted. 


Kiel.—After experimenting with electric power trans- 
mission in the Government dockyard on a comparatively small scale 
with good regults, the Administration have now decided upon a 
bolder scheme, whereby the whole of the machine tools, &c., 
installed in the different workshops are to be electrically driven. 
To this end a power plant, having a capacity of 3,500 H. P., is to be 
put down. This plant will also supply electrical energy for driving 


the powerful dockyard pumps. 


King's Lynn.—The Town Council have received the 
sanction of the Local Government Board to the borrowing of the 
sum of £9,980 for extensions at the electric lighting works. 


London.—The Morning Post for August 6th has the 
following :—“ A strange and somewhat alarming spectacle was wit- 
nessed outside the Morning Post office soon after one o clock yester- 
day morning. A sharp explosion occurred in one of the manholes 
employed in connection with the electric lighting mains laid under the 
pavement at this point, the iron cover was blown off, and a great 
burst of flame issued from the aperture. Police from Bow Street 
and firemen from the nearest fire stations were soon on the spot, but 
the flames which came from the highly combustible insulating 
material with which the electric wires are surrounded, continued to 
rise to the height of 10 feet or 12 feet for a considerable time. 
Representatives of the electric lighting company eventnally severed 
the connections, and the fire burnt itself out. A stream of melting 
insulating composition made its way into the Morning Post machine 
room aud damaged some of the paper stored there. Several feet of 
the asphalte foot pavement of the Strand were also destroyed, but 
apparently no other damage was done except to the electric mains 
themselves.” l 


WHITECHAPEL.—The District Board of Works last week decided 
ta apply to the London County Council for further loans amounting 
to £55,000, making in all a total of £105,000, for completing the 
electric light installation in the district. The Board is now 
generating current for 60 arc street lamps, and is supplying 
8,054 8-C. P. lamps for private consumers, while applications for 
958 additional lamps have been received. The foundation stone of 
the new electricity supply station was laid by Mr. J. Harris, 
chairman of the Board of Works, on Thursday last week. 


Maidenhead.—The Town Council havirg applied for 
sanction to borrow £25,000 for purposes of electric lighting, a Local 
Government Board inquiry was to be held by H. H. Law, Esq., 
M.Inst.C.E., on Wednesday last. 


Malvern,—The District Council has instructed the 
surveyor to report on the question of supplying the town with the 
electric light and working in connection therewith a ret. s“ 
destructor. 


Manchester.—The City Council has resolved to send z 
deputation to the Paris Exhibition, consisting of four members of t. 
Electrieity Committee. 

Montreal.—The Royal Electric Light Company, ci 


Montreal, has just issued a most satisfactory report. The net 
earnings for the year amounted to $597,931, and after deducting: 


fixed charges, the net profit for the year was 556,692. 


Penang.—The Municipal Commissioners have voted u 
sum of; Rs. 300,000 for the establishment of an electric lighti. , 
system. in Penang. 
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Penistone.—The District Council has decided to meet 
the Penistone Board of Guardians and the Thurlstone Council to 
consider the advisability of installing electric light in the district. 


Provisional Orders are to be sought for— 

Papstow.—By Messrs. J. W. Manley & Co., Westminster. The 
District Council has a scheme of its own, and will not assent to 
the application. 

Ross.—By Mr. J. Parker, of Hereford, on behalf of the Ross 
Electric Light and Power Compan, ‘Limited. The District 
Council will not oppose. 


Rotherham.—The foundation stone of the electricity 
works was laid by the Mayor last week. Prof. Kennedy’s scheme 
provides for both public and private lighting, on the three-wire 
direct current system, and for future traction supply. 


Russia,—A syndicate has been formed to put down 
plants to utilise the water-power of the water falls of Imatra and 
Narowa, in Finland. It is proposed to transmit the electrical 
energy generated to St. Petersburg for lighting and power purposes. 


Ryde.—A Local Government Board inquiry was to be 
held at Ryde on Wednesday last into the application by the Town 
Council for leave to borrow £30,000 for electric lighting purposes. 


Saddleworth.—The Urban District Lighting Committee 
has resolved to recommend the adoption of an electrical scheme 
for lighting the area between Delph and Junction, or Denshaw, with 
electricity, and connecting the two places by an electrical tramway. 
Junction is three or four miles from Oldham, and the traffic of 
holiday makers through the village in summer time is enormous. 


St. Helens.—The Gas and Lighting Committee has 
bought the Warrington Old Road electricity works, buildings and 
part of the machinery from the Electric Supply and Tramways 
Committee for £1,800. The remainder of the plant will be put up 
for sale. 


Shipley.—Colonel Coke, R. E., Local Government 
Board Inspector, held an inquiry last Friday into the application of 
the Shipley District Council for leave to borrow £22,000 for electric 
lighting purposes. Mr. Quin, M. I. E. E., gave evidence as to the 
cost and probable income. Two 200-kw. steam dynamos, pumps, 
condensers, and switchboard would absorb £7,500; mains, street 
standards, £9,775; engineering and other expenses, £2,778; and a 
10 per cent. allowance for contingencies made up the sum to 
£22,000. The income was estimated at £3,088, of which £3,003 
was ‘anticipated from lighting units at 5d. per unit. The working 
expenses, it was calculated, would amount to £1,191, which, with 
£1,553 for interest and sinking fund, made a sum of £2, 744, leaving 
an annual balance of profit on the trade suggested by the canvass of 
£344. There was no opposition to the application. The intention 
of the Council in this scheme is to lay down two steam turbo- 
dynamos, which will give a continuous current at a pressure of from 
460 to 500 volts. Each dynamo will also have a series winding on 
its field magnet to enable it to work as a compound machine for 
traction purposes at from 500 to 560 volts. A condenser of 
10,000 lbs. capacity per hour will be installed, the water being 
obtained from the Leeds and Liverpool Canal, which passes close 
by the works. A storage battery will be provided to act as a 
reserve. The method of distribution will be the three-wire con- 
tinuous current system, with 460 volts across the outers. 


Stockport.—The Mayor, as chairman of the Gas and 
Electricity Committee, proposed the adoption of the report of the 
Committee, which stated that the net profit on the past year’s work- 
ing of the gas department had been £8,976, and on the electricity 
department £118 for the first 16 months. The Committee had 
resolved :—“ That the price of current be modified by adopting the 
principle of differential charging, such charge to be at the rate of 
5d. per unit for the first hour’ 8 daily capacity and 23d. per unit for 
all current used in excess.” 


Stroud.—The Urban District Council will not approve of 
the application being made by the United Electric Light and 
Traction Company for a provisional order, but will itself take the 
matter in hand now that it has been aroused. The Council will 
forthwith make its application for an order. 


Train Lighting.—The Caledonian Company has on hand 
150 carriages and saloons of the most approved type. They were 
designed by the locomotive superintendent, Mr. John F. McIntosh, 
aud will be far ahead of anything at present running in the king- 
dom. The carriages are to be lit by electricity, generated by a 
dynamo driven by a belt from one of the axles. 


Tunbridge Wells.—The Town Council has resolved to 
build a new chimney at the electricity works at a cost of £3,500, 
together with a new flue and economiser costing £1,000. Applica- 
tion is to be made to the Local Government Board for leave to 
borrow £5,000 to carry out the work. 


Uxbridge.—The Uxbridge Electric Light and Power 


Syndicate last week received the Royal assent to their provisional 
order. 


ELECTRIC TRACTION NOTES. 


Blackburn.—The Tramways Committee of the Black- 
burn Corporation have reported to the Town Council in favour of 
instructing the Parliamentary Committee to acquire powers 
enabling the construction of a tramway extending from Furthergate 
to the borough boundary in Burnley Road, where it would join the 
proposed light railway at present under consideration by the Light 
Railway Commissioners. The amount to be raised for this under- 
taking, providing the Town Council approve it, is £15,000. 


Burnley.— At last week’s Council meeting Mr. Alderman 
Armistead moved that, on the recommendation of the tramways 
company, the Council retain the services of Major P. Cardew, of the 
firm of Preece & Cardew, as consulting engineer to advise the Cor- 
poration with respect to the proposed electrical equipment of the 
tramways. He said they proposed to pay him 250 guineas, and 10 
guineas for every day occupied in visits to Burnley, in addition to 
travelling expenses. He stated that the work of relaying and elec- 
trically equipping the same would be carried out under the direction 
of the borough surveyor and electrical engineer, and Major Cardew 
was being called in to advise them in the matter. Mr. Harker 
seconded, and the resolution was passed. 


Carnarvon.—The Carnarvon Town Council have under 
consideration two or three electric light and railway schemes. Two 
rival syndicates are anxious to undertake the work, and the Council 
have interviewed the representatives of each. Mr. Peterson, 
solicitor, 56, Lincoln’s Inn Fields, London, on behalf of his 
syndicate promised to obtain an order to construct a tramway from 
the Aber Bridge to Dinas Dinlle, and to construct a carriage road at 
the side of the tramway as far as Voryd, and a public bridge across 
the Voryd. The whole of the work is to be carried out at the 
expense of the syndicate, and nothing will be asked of the two 
Councils concerned (the Carnarvon Town Council and the Gwyrfai 
District Council), but their moral support. The syndicate, however, 
lay it down as imperative that they be permitted to establish an 
electric lighting installation at Carnarvon, and supply the town and 
the Gwyrfai district with electricity. They also promise to give their 
favourable consideration tothe question of constructing alight railway 
from Ebenezer and Bethel to Carnarvon. Mr. Bennett, of the firm of 
Messrs. Bennett & Ward Thomas, of Manchester, promised to 
obtain an order to construct a light railway from Ebenezer to 
Carnarvon, and another from Carnarvon station to Dinas Dinlle; 
to pay half the cost of constructing a carriage road from Aber 
Bridge to Voryd, and a bridge acrosa Voryd, each 22 feet wide, this 
matter to be reconsidered by his directors with the view to their 
undertaking to pay the whole cost of the road and bridge ; to obtain 
powers to put up an electric lighting installation and refuse 
destructor at Carnarvon for the purpose of providing the necessary 
power for working the tramways by electricity, and also for town 
lighting purposes, but a contribution was expected from the 
Councils towards the proposed railways. A joint committee of the 
two Councils recommend the latter to favourably consider the 
proposals made by Mr. Peterson, and to give the committee power 
to further consider the details with him. 


Derby.—At last week’s Council meeting the Tramways 
Committee presented a scheme for reconstructing the existing tram- 
ways and also for extending existing routes and adopting new ones 
which have not previously had a tramway service, adding that they 
proposed to adopt electric traction for the whole. The approximate 
length of the present tramway is 4 miles 7 furlongs and 5°70 chains, 
and on the station route it is proposed to have double lines 
throughout with crossovers, whilst in the wide portions of several 
thoroughfares there will be centre standards. The new routes will 
be 13 miles 1 furlong and 2°21 chains in lengths, and in the majority 
of cases they will have single lines with passing places. Alderman 
F. Duesbury, chairman of the committee, in proposing the adoption 
of the report and scheme set out therein, reminded the Council 
that the tramways were purchased by the Corporation some two 
years ago with the idea that they should be brought up to date, and 
also that the present system was totally inadequate for the require- 
ments of the large and growing population. The committee felt 
that, although they had power to spend something like £50,000 
upon the present route in electric traction, it would be a piecemeal 
policy to go in for the existing route alone, and so they came before 
the Council with a complete scheme which would cover the whole 
length and breadth gf the town. As far as possible, and wherever 
practicable, there would be double lines and the scheme would cost 
something like £200,000 in round figures. With regard to the 
generating station, they had not had a direct consultation with the 
Electric Light Committee on the subject, but they proposed to take 
powers for the compulsory acquisition of property on the south side 
of the baths in Tull Street and bounded on the north by the present 
electric light station, and erect buildings thereon for the purpose. 
Mr. A. Butterworth, J.P., chairman of the Electric Light Committee, 
strongly recommended the acquisition of the land in Tull Street for 
a generating station, because his committee would in the near future 
have to go in for an extension of their works, and this was the 
direction in which they would have to extend. In 12 months the 
capabilities of the electric light station would be exhausted, and 
therefore it would be better to acquire land for a generating station 
near the present works, so that they could extend them. It would 
also be better for the whole of the generating power for the electric 
light and the trams to be under one committee and under one 
responsible engineer. Alderman Doherty said it was the intention 
of the Tramways Committee to make use of the present engineer 
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and his staff, but they were not going into partnership with the 
Electric Light Committee. Other members spoke in support of the 
resolution, and in the end the scheme was unanimously adopted. 


Dudley.—With respect to the extraordinary tramway 
dispute reported in the ELECTRICAL. REvIEw of last week, the Cor- 
poration have instructed their agent to make an application in the 
Chancery Division for an injunction to restrain the British Electric 
Traction Company from prosecuting the work which was the cause 
of the disturbance. The Town Councii have decided that, whatever 
the result of the application, there shall be no further forcible 
opposition. 


Eecles.— Messrs. Medhurst, Kitchen & Page, of Man- 


chester, have been appointed to act as advisers to the Corporation 
in relation to reconstruction of the tramways and their adaptation 
to electrical traction. The Public Lighting and Electricity Com- 
mittee is to take into consideration the advisability of supplying 
the electrical energy to work the tramways. It was decided to 
promote an Omnibus Bill in the next session of Parliament. Expert 
advice is to be obtained with a view to the alteration or extension 
of the existing electric light undertaking so as to supply the 
probable increased demand during the coming winter season. 


Electric Railways in Canada.—<According to figures 
compiled recently in the Statistical Department of the Dominion 
Government, travel on Canadian electric railways shows a very 
healthy growth, the number of passengers carricd by the steam and 
electric railways of the country being 120,000,000, of which the 
electric roads carried 87 per cent. During the year ending with 
December 31st, 1899, the total number of miles run by cars over the 
632 miles of this kind of track was 29,646,847, and the number of 
passengers carried was 104,033,659. This is an increase over the 
previous year of over half a million miles, and 9,500,000 passengers 
respectively. The amount of paid-up capital invested in electric 
railways was $21,700,000. The ratio of passengers carried per mile 
was 34, compared with 3} the previous ycar, and compared with 
14 only on steam railroads. It will not be long, says the Jfonctary 
Times, of Toronto, before we shall witness a very marked growth of 
this means of communication in Canada. 


Germany.—Messrs. Kummer & Co., of Dresden, have 


secured a contract to construct an electric tramway between 
Laubegast, Leuben, Kleingschachurtz and Mugeln. 


Hyderabad (Deccan).— Proposals have been made for 
making an electric tramway between Hyderabad and Secundera- 
bad, combined with a service of electric light and power supply. 


Leeds.—The Corparation Tramways Committee have 
decided to accept the offer of the British Westinghouse Electric 
and Manufacturing Company, Limited, to send an electric magnetic 
brake for a two months’ trial, on condition that one of the company’s 
representatives be in attendance during that period. 


Liverpool.—aAt the, City Coroner’s Court on Tuesday, 
Mr. T. E. Sampson held an inquiry into the circumstances relating 
to the death of Christopher M’Gwin, 22 years of age, a labourer 
employed by the Corporation Tramways department. It appears 
that during the thunderstorm on Friday deceased was changing the 
tram horses in Robson Street, and was severely injured by an elec- 
tric wire falling upon him. He died the same night at the Stanley 
Hospital. It does not appear whether the wire was blown down or 
broken by the lightning, or had broken through some defect in it. 
The inquest was adjourned until to-day for the purpose of getting 
expert evidence. 


The Tramways Committce are asking the City Council to approve 


of a supplementary estimate on tramways capital account of £23,167 
for the construction of additional lines for electric traction under 
the Liverpool Corporation Tramways Extension Order, 1900. 

Another of the new electric tram routes in the city of 
Liverpool, that between Old Swan and the pierhead, the river- 
side terminus, was Officially inspected on behalf of the Board. 
of Trade, by Colonel Yorke, on Friday last. The inspection was 
satisfactory, and the route was opened for public traffic on Monday 
last. The distance from the pierhead terminus to that at Old Swan 
is a little more than three miles and a half. The through fare is 2d. 
The longest 1d. stage, from the pierhead to Sheil Road or vice versa, 
is two miles and a quarter. The cars begin to run at 5am. and 
continue running until 11.30 p.m. Between 7.30 a.m. and 11.30 p.m. 
cars are run every three and a half minutes. 

On Friday Colonel Yorke, on behalf of the Board of Trade, made 
an official inspection of the Seaforth and Crosby tram route, which 
runs in connection with the Overhead Railway. Mr. Trotter inspected 
the electrical portion of the line on June 19th. 


Liverpool—Bootle.—The award of the Board of Trade 
arbitrator on the difference between Liverpool and Bootle con- 
cerning the rental of the electric tramway lines laid and equipped 
by the Bootle Corporation has been reported upon by the town 
clerk of Liverpool. The arrangement was— first, that the lines in 
Bootle should be laid by the Bootle Corporation and leased to the 
Corporation of Liverpool at an annual rent; second, that the 
electrical energy necessary to work them should be supplied by the 
Bootle Corporation. Difference arose on both points. The Tram- 
ways Committee offered a rental of £5,702 68. 4d., or £1,551 less 
than the sum demanded. The arbitrator awarded £5,798 6s. 4d., the 
amount of the Tramways Committee’s offer, plus £96 per annum 
for repairs to overbead wiring. With regard to electrical energy, 
the Bootle Corporation asked for a guarantce that the committee 


‘woald take not less than 600,000 units. The arbitrator decided that 


i 


375,000 units should be supplied at 14d. per unit; any further 
supply to be 1d. per unit. On the ground that the Liverpool 
Corporation ought to have begun the service as soon as the lines to 
and through Bootle were complete, the rental was fixed as beginning 
from April 1st last. The award also recommended that the lease 
should be for 25 and not 12 years; that the rental for the concluding 
term of 13 years should be £4,776 per annum, and that the fares 
charged in Bootle should be assimilated to those charged in 
Liverpool. 


Middleton.—Arrangements are now almost complete 
between the Middleton Corporation and the British Electric Trac- 
tion Company. These arrangements are that the tramway company 
shall take their power from the Corporation over the whole of their 
route—Chadderton to Middleton, Middleton to Manchester, and 
Middleton to Castleton. The points of difference are only matters 
of minor detail. 


Morecambe.—Satisfactory trials have been made at 
Morecambe of new electric launches, which are the property of a 
syndicate. Arrangements have been made with the Urban District 
Council to supply energy at 3d. per unit. The pressure is 220 volts, 
but by means of a motor-generator close to the landing place the 
pressure is transformed to that required by the boats. The cables 
are then conveyed by an iron main laid underneath the stage to an 
iron standard erected above the ordinary high-water mark at the 
foot of the landing stage, where by means of cables attached to 
watertight boxes at the top of the standard the boats can be charged 
at their moorings. The manager is Mr. J. J. Hargreaves. 


Nottingham,—Rapid progress is being made in the work 
of laying the new track in connection with the Nottingham Cor- 
poration electric tramway system. The first section, now in hand, 
is that from Sherwood to the Great Market Place, along the. Mans- 
field Road, the widest and most attractive thoroughfare in the city, 
a distance of about a mile and a half. An electric power station is 
being built at Sherwood, and the work of laying the new metals 
was commenced about two months since. The old gauge is being 
adhered to, so that the newly-constructed track is available for the 
existing horse-traction cars. The scheme includes the reconstruction 
of all the existing tram lines in the city, and a number of important 
suburban extensions. l 


-Oldham.—At the quarterly meeting of the Oldham 
Town Council on Wednesday last week it was decided to apply to 
the Board of Trade or other Government department for sanction to 
the Corporation borrowing £280,000 to cover the expenditure to be 
incurred by the Corporation in connection with the conversion to 
electrical operation of the existing tramways and the tramways 
authorised to be constructed by the Oldham Corporation Act of 
1899, the purchase of cars and the erection of depots, &c. Alder- 
man Chadwick (vice-chairman of the Tramways Committee) stated 
that the total estimated cost of the tramway schemc amounted to 
£372,000. The tender of Messrs. W. T. Glover & Co., Limited, of 
Manchester, for the overhead and underground equipment of the 
tramways has been accepted. 


Russia.—It is announced from Astrachan, on the 
Caspian Sea, that an electric tramway has just been completed and 
put in operation in that town. The St. Petersburg branch of 
Messrs. Siemens & Halske has supplied the plant at the power 
station, which comprises three 200-H. p. steam dynamos and a battery 
of boilers fired by liquid fuel. 


Salford.—The Tramways Committee has passed a resolu- 
tion authorising the expenditure of £90,000 for horse traction pur- 
poses pending the completion of the electrical system in the 
borough. 


South Carnarvonshire.— The Carnarvonshire County 
Council last week had under consideration the plans deposited 
relating to the proposal to make a light railway (4 feet 8 inches 
gauge) on the main road between Pwllheli and Nevin. The pro- 
moters are the North Wales and District Light Railway and 
Electric Power Syndicate, Limited, and they applied for a loan of 
£5,500. The committee of the County Council approved of the 
proposal on condition that the promoters provided a roadway 
along the whole of the route of a width of not less 
than 19 feet 6 inches from the end of the sleepers to the 
foot of the hedge, nd also that the top of the sleepers be 
made level with the roadway, and that all occupation and public 
crossings are paved. There was a long discussion on the question, 
and some opposition. A provisional agreement had been made 
with the Cambrian Railway Company to work the railway on receipt 
of €0 per’ cent. of the receipts. The Lord-Lieutenant opposed the 
project, but he only found two supporters. Mr. D. Lloyd George, 
M.P., overturned the Lord-Licutenant’s arguments in a very admir- 
able speech in favour of the scheme, and the Council decided to 
vote the money, and to support the application of the company at 
the inquiry. . 


Staffordshire.—At a meeting of the Staffordshire County 
Council on Tuesday, the County Lunacy Commissioners reported 
that £3,800 was required for the formation and equipment of an 
electric tramway for goods and passengers from Cheddleton 
Junction up to the Asylum buildings. The report was adopted. 


Valentia (Spain).—From a neatly printed brochure 
issued by the Société Anonyme “Electricité et Hydraulique,” of 
Charleroi, we gather some particulars of the tramways, 40 km. in 
length, which the above company is converting to electrical working 
in and about Valentia. The population of this ancient city is about 
250,000, and its trade is very important. The tramways up to latcly 
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belonged to five companies, four of which, amalgamating, formed 
the “Cie. Générale,” and embraced the principle of electric traction. 
There are four Mathol & Bailly water-tube boilers at the generating 
station, each having 135 tubes, with a heating surface of 213 m', 
and evaporating 2,800 kg. of water per hour at a pressure of 8 kg. 
per em. The engines are of the Bollinckx horizontal compound 
type, four in number, and of 300 B.H.P. each at normal full load, 
400 H.P. on overload; the cylinders are 500 and 800 mm. diameter, 
with a stroke of 1m. The fly-wheels are 6 m. diameter, weighing 
16 metric tons each, and run at 75 revolutions per minute. The 
consumption of steam is guarantecd not to excecd 6 kg. per 
H.P.-hour at full load. The dynamos are of 200 kw. output, at 
550 volts, 450 revolutions per minute; they are six-polar, and have 
pulleys 1 m. diameter for driving by rope from the fly-wheels of the 
engines. The switchboard consists of four generator panels and two 
feeder panels, one at each end, positive and negative. The latter 
provides for the control of a motor-driven negative booster, which 
carries 800 amperes with a boost of 50 volts. Double trolley wire 
is used everywhere, thé current being collected from them by a 
a. sliding bow, movable about a vertical axis. The rails, which are 
joined with Chicago bonds, are of the Demerbe type, of various 
sizes and weights, and give excellent results. The cars carry 
18 passengers seated and 15 standing, and weigh 63 metric tons 
when empty. Each is equipped with two E. H. T. 3 30-H. P. motors, 
with side bar suspension. Siuce its inauguration the service has 
proved very popular, and the receipts of the Cie Générale have very 
considerably increased. 


Walker.—The new Tramways Committee of the New- 
castle Corporation have under consideration the desirability of 
entering into an arrangement with the Walker Council for the 
extension of the Corporation tramways into the urban district of 
Walker, and have appointed a sub-committee. : 


Wigan.—The construction of the electric tramways com- 
menced on June 11th, and has since made satisfactory progress. At 
the Council meeting last week, it was ordered that the seal be 
affixed to an agreement between the Leeds and Liverpool Canal 
Company and the Corporation as to the construction of a basin and 
other works at the electric light works. ö 


Wrexham.— The Wrexham Tramways, Limited, have 
notified the Council that application was about to be made to the 
Board of Trade asking that the time limit for the commencement of 
the works authorized by the Wrexham District Tramways Order, 
1899, be extended to August 1st, 1901, and that the time limit for 
the completion of such works be extended to August Ist, 1902. 
The Council, while protesting against the proposed application for 
extension of time without any reason being assigned, and when the 
Corporation were incurring heavy expenditure for providing motor 
power under the terms of the company’s provisional order, will not 
in the present instance make any representation to the Board of 
Trade, but would offer strenuous opposition to any further 
application. 


S RETRO 
TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—“ A Citizen“ writes to the 
Glasgow Mail drawing attention to a proposal by Mr. A. R. Bennett, 
as general manager of the Corporation Telephone Department, to 
pledge the Corporation to give four months’ free use of municipal 
telephones to certain people as an inducement to give up dealing 
with a commercial firm (who are taxpayers), and get supplied by 
this new trading department of the Town Council.” 


Jersey.—One of the assistant engineers of the National 
Telephone Company, Limited (Mr. Phillips), has been visiting Jersey 
regarding the laying of underground wires, a Bill with respect 
to which is now before the Legislative Assembly of the Island. The 
local manager of the National Telephone Company, Mr. John 
Lemon, has been remarkably successful in developing the system in 
Jersey, especially since the introduction of low rates. 


New Atlantic Cable.— The Commercial Cable Com- 


pany's new cable from the Azores to New York, via Novia Scotia, has 
been successfully laid by the cable steamers Faraday and Silvertown 
aud is now completed and in working order. This line, which forms 
the Commercial Company's fourth Atlantic cable, will connect at the 
Azores with the system of the Europe and Azores Telegraph Com- 
pany, and was opened for business on August Ist. 


Paris—Berlin Telephones.— The Times says that the 
telephone is now in operation betwecn Paris aud Berlin, the rate 
being 6 francs per three minutes. 


Postal Telegraphists. and tlie Liberal Party.—A 
deputation consistiug of Postal telegraphists and other Postal 
workers waited upon Sir Henry Campbell-Bannerman, M.P., on 
Friday, July 27th. The members of the deputation were Mr. S. W. 
Belderson, Mr. Churchfield, and Mr. W. E. Clery. The Leader of 
the Liberal Party was accumpauied by his secretary, Captain 
Sinclair, M. P., aud the deputation was introduced by Mr. S. Woods, 
NM. P., and Mr. W. C. Steadman, M.P. The object of the interview 
was to lay before Sir Henry the grievances under which 
telegraphists and other Postal workers suffer, and to clicit 
from him some promise of support on behalf of his party. 
The points dealt with were the restriction of civil aud political 
tights by meaus of Departuieutal and Treasury regulations; the 


` Communication “via Hanekine” interrupted 


failure of the Post Office to recognise and allow the full rights of 
combination among its employés ; and the desire of all sections of 
the service for a full and impartial Parliamentary inquiry into the 
whole of the questions with a view to a more permanent settlement. 
The questions were fully explained by the three delegates, who 
pointed out that they represented a voting power of 40,000 votes, 
and the main direction of those votes would largely depend 
on the assurances received upon the various matters raised. 
Cases were quoted where departmental action ran counter to the 
express statements of Postmasters-General and their representatives, 
and where the rights of combination alleged to be in existence ia 
the Post Office were infringed. Sir Henry Campbell-Bannerman, in 
reply, frankly confessed his inability to promise a detinite line of 
action for his party, but expressed his sympathy with the desire that 
the legal rights of the employés should not be interfered with by 
the Postal Department upon any consideration. He did not think 
civil servants should be allowed to take an active part in 
political matters, but gave no reasons in support of his opinion. 
With regard to the rights of combination and the alleged refusal 
to receive union officials as representatives of the men, he said he 
did not think the rule that shut out the best informed men a very 
sensible one. If he were head of a department, he would not be 
too fastidious.” There were different ways of doing things, some 
formal and some less formal. His object would be to get a con- 
tented service. As to speaking for the Liberal Party, he said, 
“Ido not know that I have any great authority for doing so. I 
find sometimes I do not meet with great success in so doing.” So 
he could not pledge his party to give a Parliamentary Committee of 
Inquiry. The deputation then withdrew. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REÆPAMED 
BOUTH AMERICAN :— 
Cayenne-Pinheiro .. oe os 
Paré-Maranham_... aes 
Ceardé-Maranham . Fe 88 
Iduique. Valparaiso os ee 


Serena-Valparaiso .. së s% a i Aug. 3, 1900 5 Aug. 7, 1900 


Weer Ixpms:— 

Moe Bt. Nicholas-Cape Haitien.. March 6, 1900 ‘ 
Latakia-Cyprus oe ee eo ee e June 20, 1899 0 
Tarifa Tangier a Rg iš ae .. Jan. 8, 1900 5 

ö LANDLINES :— 
Crirvese :— 

Tientsin-Pekin s 7 .. June 12,1900 .. i 

Pekin-Kalgan * ee ee ee ee ee June 14, 1900 ee ee 

Kalgan-Maimatchin J zè .. June 80, 1900 .. 5 

Tientsin, via Hhanghai . June 16, 19000 


Tientsin-Niuchwang .. .. June 18, 100 
SOUTH AmERICax :— 
Communications with all offices of Columbia 


beyond Buenaventura .. i .. Janu 1900.. < 
Ecuador landlines .. ihe a 


i 3 25 Sa a .. March 18, 1897 .. 
Landlines south of Macahé (Brazil) .. April 25,1900 .. 
Landlines south of Serena a . July 90, 1900 
West Inpizs :— 
Communication with interior of Haiti .. July 29, 1900 . . Aug. 2, 1900 
3 1 s = . Aug. 8, 1900 .. Aug. 4, 1900 


on Persian territory es 8 


. Feb. , 1900 
Saigon- Bangkok oss es 


.. July 80, 1900 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aarhus, Denmark.—The municipal electrical works 


are wanting 200 pieces electro-meters.” For particulars see 
„Official Notices” July 20th. 


Accrington.—The Corporation wants tenders for the 
supply of electricity meters. See“ Official Notices“ August 3rd. 


Aberdeen.—August 25th. The Corporation invites 
tenders for steel poles, bases and brackets, for tramway equipment. 
See “ Official Notices“ to-day. 


Barnes.— August 14th. The Urban District Council is 
inviting tenders for the supply of pipework, condensers, and over- 
head traveller. Specifications from the Surveyor, Council Offices, 
High Street, Mortlake. Deposit, one guinea. 


Belfast.—August 15th. The Electric Committee wants 
tenders for an auxiliary feed-water heater and piping. See Official 
Notices“ July 27th. 


Bradford, — August 18th. The Guardians of the 
Bradford Union want tenders for the clectric lighting of the 
workhouse. See Official Notices“ July 27th. i 


Brussels.—Scptember 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
80 1 vee for three francs at the office, No. 14, Parvis St. Jilles, 

. Jilles. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. Sec “Official Notices August 3rd. 


Vol. 47. No. 1,185, Auaust 10, 1900.] | 


THE ELECTRICAL REVIEW. 


228 


Cupar.—An electric light installation of about 800 lights 
is required for the Fife and Kinross District Lunatic Asylum. 


Application for particulars should | be made to the Clerk of the 
Board, Cupar, Fife. 


Dorking. —The District Council are open to receive offers 


for leasing their provisional order. See Official Notices” July 20th. 


Edinburgh. — August 13th. The Corporation wants 
tenders for coal-conveying machinery for Dewar Place station. See 
„Official Notices August 3rd. 


Fulham.—The Vestry wants tenders for electric wiring 
at the Town Hall, Walham Green. See Official Notices to-day. 


Germany.—September 10th.— The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 3s. from the 
Secretariat II. der Finanz Deputation (Rathhaus Ober-Erdgeschoss, 
Zimmer 429), and tenders marked 339 are to be sent to Die Finanz 
Deputation, Hamburg. 


Grimsby. August 18th. The Corporation wants tenders 
for the supply of a steam engine and dynamo, and extension of 
switchboard. See Official Notices to-day. 


Halifax.—Tenders are invited by the Town Council for 
mechanical stokers. See Official Notices“ July 27th. 


Halifax.—The Corporation wants tenders for the supply 
of incandescent lamps. See Official Notices August 3rd. 


Leeds,— The Corporation wants tenders for the purchase 
of second-hand machinery, at present in use in connection with the 
electric tramways. Sce “ Official Notices” August 3rd. 


Leeds.— August 14th. The Poor. Law Guardians invite 
tenders for the electric installation of their offices in East Parade. 
Specifications, &c., obtainable from Messrs. Butler, Wilson and 
Oglesby, architects, 12, East Parade, Leeds. Applications to James 
H. Ford, clerk. 


London.— August 14th.— The South London Electric 
Supply Corporation, Limited, invites tenders for condensing plant 
and cooling tower. See Official Notices August 3rd. 


PRE 20th. The Central Electric Supply 
Company wants tenders for boilers and piping, and mechanical 
stokers. Bee “ Official Notices July 27th. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate, 
Epsom, Surrey. See “ Official Notices” to-day. 


Luton.—September 14th. The Town Council invites 
tenders for watt-hour and demand meters. Sec Official Notices“ 
August 3rd. 


Madrid.—August 18th. Tenders are invited by the 
Spanish Government, not later than August 18th, for the concession 
of a system of electric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. 


Newcastle-on-Tyne.—August 22nd. The Corporation 
wants tenders for laying five miles of double-line tramway. Sec 
„Official Notices August 3rd.. 


Newport (Mon.).—August 22nd. The Guardians want 
tenders for lighting the workhouse. See Official Notices“ to-day. 


Plumstead.—September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiser; steam 
piping, pumps, &c., &c. ; steam gencrators—two 300-1.H.P.; two 
150-1. H..; and one 100-1.H.P. condensing plant, cooling tower, 
N.; switchboard ; battery; aie: mains, meters, arc lamps 
and posts, &c. See “ Official Notices ” to- -day. 


Portsmouth. — August 15th. The Electric Lighting 
Committee wants tenders for street work for laying cables. Specifi- 
cations on application at the Generating Station, Gun Wharf Road. 


Portsmoutli.— September 4th. The Corporation wants 
tenders for the complete equipment of the tramway power station. 
See Official Notices August 3rd. 


Salford.—August 13th. The Corporation wants tenders 
for lighting cables, tramway feeders, and street lighting. See 
Official Notices July 13th. 


Salford.—September 3rd. The Corporation wants 
tenders for a lighting switchboard, traction ditto, and balancing 
trausformers. See Official Notices” to-day. 


Spain.—August 24th. Tenders are being invited until 
the 24th iust. for the establishment and working of a telephone 
exchange in the town of Ciudad Real. Particulars may be obtained 
from, and tenders are to be sent to, El Gobierno Civil de la Pro- 
vincia de Ciudad Real, Spain. 


Stockport.—August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See Official Notices July 13th. 


The Pacific Cable.—August 14th. Tenders for the 
manufacture and laying in the Pacific Ocean of 8,272 nautical miles 


of telegraph cable are invited by the Pacific Cable Committee 


on behalf of Her Majesty’s Government and the Governments of 
Canada, New South Wales, Victoria, New Zealand, and Queensland. 
See Official Notices July 20th. 


Warrington.—The Corporation wants tenders for electric 
light installations in certain buildings. See “Official Notices“ 
August 3rd. 


Warsaw.—August 28th. The 88 of State for 
Foreign Affairs has received a despatch from Her Majesty's Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 


Some particulars may be examined at the Commercial Department 


of the Foreign Office between 11 a.m. and 5 p.m. 
Whitby.—September 3rd. The Council wants tenders 


for the supply of two water-tube boilers, pumps, condensers, pipes, 
&.; two steam dynamos, balancer, and boosters; switchboard and 
connections; battery; travelling crane; cables, arc lamps, &. See 
„Official Notices“ to-day. 


CLOSED. 


Bootle.—The Town Council have accepted the tender of 
Callender’s Cable and Construction Company, Limited, to supply 
and erect thé arc laraps, cables, &c., required for the electric lighting 
of Derby, Rimrose, and Knowsley Roads, for the sum of £6,855 
1s. 5d., together with a further sum of £80 per annum for the main- 
tenance of the cables for 10 years. 


Derby.—The contract for lighting the Infectious Diseases 
Hospital with electricity has been placed in the hands of Messrs, 
Newton Bros., of that town. 


Glasgow.—The Corporation has placed contracts for 
carbons for the street lamps with the International Electric 
Company and the General Electric Company, Limited, for 100,000 
pairs each. } 


Hull.—The Contract Journal gives the following list of 
tenders submitted to the Corporation for electric light installation 
and fittings for the Springhead pumping station, nem Hull :— 


Walsall Electrical Company, Liverpool sg hte ae . . £210 0 0 
Lummis, Paterson & Co., ewcastle ba .. 216.0 0 
Morley Electrioal Engineering Company .. ee ee .. 225 0 0 
Porte, 8 kes & Co., Du blin 4 ee oe ee 265 0 0 
Reame, okes & Go., Hull T 5 .. 265 0 0 
Keighley Electrical Engineering Company gis vi .. 275 0 0 
King & Co., Hull . tis es .. 293817 6 
Corlett Electrical ‘Company, Limited, Wigan a s% .. 302 0 0 
Concentric General Contract Company, L . sà .. 305 0 0 
Blanchard & Co., Hull. i .. 310 0 0 
Blanchard & Co. oe 8 si oe i . . 335 0 0 
Crowther & Co., Manchester 225 re . 80 0 0 
_ Lighting Corporation, Limited, London .. ‘ . 393 19 10 
Handley & Shanks, Birmingham ee . . 503 8 0 


Kingston-on-Thames,—The Comonition of Kingston-- 
on-Thames last weck accepted the following tenders relating to 
their electricity works:—Smokeless coal, Messrs. Phillips & Co., 
1,400 tons, at 29s. ; small coal, Dinbam, Fawcus & Co., 2,200 tons, at 
178. 5d. (ex steamer) ; foundations for new boiler house, Mr. Stephen 
Kavanagh, £694 178. 6d.; brickwork and setting for boilers, Messrs. 
Babcock & Wilcox, £960; steam main, valves and feed pump, same 


‘firm, £807. 


_ Liverpool.—The City Council has placed a contract with 
Messrs. Willans & Robinson for three sets of plant, similar to those 
already ordered for the Lister Drive and Pumpficlds electricity 
works, for £6,939 per set. 


Rochdale.— The Council has given the contract for 
electric lighting at the Technical School to Messrs. Thomas Brown 


and Sons. 


FORTHCOMING EVENTS. 


Monday, August 13th to 17th.--Summer meeting of the Institution 
of Junior Engineers at Newcastle-on-Tyne :— 


Monday, August 18th. —Reoception at the Town Hall by the Mayor; visit 
Mersis. Bwan & Hunter's works; and the works of the 
Electric Supply Company. 

Tucsday.—Visit Messrs. Sir W. G. Armstrong, Whitworth & Co.’s Elswick 
Works; the Engineering Department of the Durham College 
of Science; and the works of the Newcastle and Dis riet 
Electric L ghting Company. 

Wednesday. Trip on the river to inspect the Tyne Improvement Commis- 
sioners’ works. 

Thursday.—Excursion to Sunderland to inspect the works of tlhe River Wear 
Commission, 

Friday.—Visit the Allbusen works of the United Allali Com}any; the pre- 
liminary works of. the Corporation's electric tramway under- 
taking; summer dinner in evening at the County Hotel, the 
resident, the Hon. Charles A. Parsons, F. R. S., in the chair, 
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NOTES. 


Röntgen Society of the United States. — The 
Röntgen Society of the United States is to meet in New 
York City on December 13th and 14th, 1900, at the Academy 
of Medicine. Notices, which have been sent out, state that 
papers have been promised by eminent men in America and 
abroad, and a very successful scientific meeting is assured. 
There will be offered advantages to the visiting members for 
instruction in X-ray work that cannot be had under any 
other conditions. ` 


The Belleville Boiler.— Mr. Goschen has now given 
the composition of the Committee to consider this question. 
The members so far are Vice-Admiral Sir Compton Domville ; 
Mr. List, the superintending engineer of the Castle Line; 
Mr, Bain, the superintending engineer of the Cunard Line; 
Mr. Milton, of Lloyds; Prof. Kennedy ; an inspector of 
machinery of the Royal Navy, and some other person not 
yet known. The list looks all right. The Admiral we do 
not know. The mercantile marine is well represented in 
Messrs, List and Bain. Prof. Kennedy, as is well known, is a 
thorough advocate for the water-tube boiler which he has 
put in right and left, quite irrespective of any consideration 
for the cheapest fuel available being bituminous, and there- 
fore not suited for water-tube boilers, but we have yet to 
learn he ever advocated any such boiler as one on the 
lines of the Belleville. The Morning Pos finds fault 
with the Committee as not having the necessary knowledge. 
It does not think they will be able to appreciate the needs 
of the protective deck in warships. The protective deck 
necessitates engines with short stroke. Ocean liners have 
engines with „unlimited stroke.” Therefore the liner 
engineers are unfitted to judge of Belleville boilers as though 
there were any connection between engine stroke and boiler. 
Yet, says our daily contemporary, the protective deck is a 
necessity obvious to everyone. If so obvious to everyone, 
it is possible that even the Committee may grasp its 
necessity and requirements. As usual with the daily press, 
the whole question of water-tube boilers is mixed up with 


the Belleville in particular. The Hyacinth is to be at the 


disposal of the Committee, and they are also to find out why 
the Europa failed so badly. If it does its work well the Com- 
mittee will have its hands full, and should produce a 


valuable Blue-book on the subject. We hope it will be 


thorongh and independent, for it is high time that the 
Navy was put into a state of efficiency. It must not only be 
the diyyes! but the hes“ in the world. 


visit of American Institute of Electrical Engineers. 
—The river party to which the American guests of the 
Institution of Electrical Engineers are invited, will be given 
at Henley, electric launches taking a short run (probably to 
Shiplake and back) before the lunch, which will be at the 
Red Lion; after lunch the party will proceed to Boulter's 
Lock by launch, and will return to town by train from 
Maidenhead. The dinner on August 13th will be at 7 for 
7.30 p. m., at the Princes’ Restaurant, Piccadilly. During 
the morning of the same day, visits will be made to the 
laboratories of the Board of Trade, or (alternatively) to the 
Telegraph Department of the. General Post Office, and in 
the afternoon to the Central London Railway, and to the 
Davies Street Station of the Westminster Electric Supply 
Corporation, On August 14th the party will visit the 
School of Military Engineering, and the Royal Dogkyard at 
Chatham, and will partake of the hospitality of the Royal 
Engineers’ Mess at lunch. The members of the party have 
been most kindly invited to a reception by Lady Fraser in 
the afternoon. 


Electric Trams at Southend.—The Town Council 
yesterday accepted the tender of a London and Philadelphia 
firm, at £87,500, for certain work in connection with the 
establishment of the electric tramways. 


Royal Assent.—The Royal assent has been given to the 
following Bills :— 


Tramways Orders Confirmation (No. 1) Act, 1900. 

Tramways Orders Confirmation (No. 2) Act, 1900. 

Tramways Orders Confirmation (No. 3) Act, 1900. 

Tramways Orders Confirmation (No. 4) Act, 1900. 

Electric Lighting Orders Confirmation (No. 10 Act, 1900. 

Tramways Orders Confirmation (No. 5 Act, 1900. 

Blackpool, St. Anne’s and Lytham Tramways Act, 1900. 

Ipswich Corporation (Tramways, &c.) Act, 1900. 

Salford Corporation Act, 1900. 

Sheffield Corporation Act, 1900. 

Baker Street aud Waterloo Railway Act, 1900. 

Brad ford Corporation (Tramways, Gas, and Various Powers’ Act, 
1900. 

Charing Cross and Strand Electricity Supply Corporation, Limited 
(Further Powers) Act, 1900. 

County of Durham Electric Power Supply Act, 1900. 

Halifax Corporation Act, 1900. 

Lancashire Electric Power Act. 1900. 

Lancaster Corporation Act, 1900. 

Liverpool Corporation Act, 1900. 

London County Tramways Electrical Power) Act, 1900. 

Neweast le- upon-Tyne Electric Supply Company's Act, 1900. 

Oldham Corporation Act, 1900. 

South Lancashire Tramways Act, 1900. 

West Bromwich Corporation Act, 1900. 

West Ham Corporation Act, 1900. 

London, Walthamstow and Epping Forest Railway (Abandon- 
ment) Act, 1900. 

Christchurch and Bournemouth Tramways Act, 1900. 

Coventry Corporation Act, 190). 

Devonport Corporation Act, 1900. 

Dublin Corporation Act, 1900. 

Hastings Corporation Act, 1900. 

Huddersfield Corporation Tramways Act, 1900. 

London County Tramways Act, 1900. 

London United Tramways Act, 1900. 

Metropolitan District Railway Act, 1900. 

North Metropolitan Electric Power Supply Act, 1900. 

Plymouth, Stonehouse, and Devonport Tramways Act, 1900. 

Rochdale Corporation Act, 1900. 

Southport and Lytham Tramroad Act, 1900. 

Southport Corporation Act, 1900. 

South Wales Electrical Power Distribution Company Act, 1900. 

Liverpool Overhead Railway Act, 1900. 


> 


Institution of Electrical Engineers—Students’ 
Grants,—The Council has awarded the promised grant of 
£5 towards the expenses of a visit to the Paris Exhibition, 
announced in a previous issue of this journal, to each of the 
following students of the Institution :— 


R. L. Pearson 


J. F. Avila 

A. Buckney M. Solomon 

F. H. Clough C. T. Stephenson 
R. Fisher ' H. J. Thomson 
A. J. L. Hurst W. A. Toppin 

J. T. Irwin A. J. Tracey 

T. L. James l S. A. Tunbridge 
F. K. Jewson a G. E. Turnbull 
L. R Lester | J. H. West 

C. N. Nettley - | F. P. Whitaker 


The Nernst Lamp.—As the New York Llectrical Review 
remarks, we hear very little to-day about the Nernst lamp. The 
hopes that were raised to a high point by the announcement of 
Dr. Nernst’s interesting invention have seemingly withered, 
and, continues our contemporary, outside of the Paris Exposi- 
tion, there does not seem to be a single installation of the new 
lamps in existence. There can be no doubt that the direction 
indicated by the. German inventor is one that it would be 
profitable to follow. An increase in the efficiency of trans- 
forming devices for electric lighting would produce a highly 
desirable condition of affairs and greatly aid in the extension 
of such lighting in places where it is now considered too 
expensive, The fact that those of us interested in electrical 
matters know that electric light is not expensive as compared 
with gas or other illuminants is of little importance, so long 
as the majority of the public are firmly convinced that an 
electric light is a luxury. Asa matter of fact, in cities, it is 
a necessity, and as such is recognised by the more intelligent 
portion of the people. Still, any revolutionary invention that 
would tend to cheapen electric light service would make this 
variety of light more popular, and would go further toward 
driving the gas companies into their proper position—that 
of supplying a convenient source of small power and heat. 


T 


ae 
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Electric Railways in America. — Our New York 
namesake delivers itself as follows: —“ It seems strange that 
in all the building of electric railways which is now going on 
in the United. States, not one single poly phase system has 
been installed. We have numerous and increasing examples 
of combination systems in which polyphase currents are 


generated at a central point and transmitted at high tension 


to sub-stations and there redistributed as direct current to 
the line. If it were possible to construct motors and car 
equipments using a polyphase source of supply directly, all 
of the expense and complexity of the sub-station could be 
avoided, and a highly efficient and a highly satisfactory 
variety of distribution secured that would make easy the 
somewhat difficult problem of long-distance electric railroad- 
ing. All of the Enropean experiments that have been made 
in this direction have met with a flattering degree of success, 
and it seems time, certainly, that American engineers should 
take up the question of the direct application of this variety 
of current to car motors. It seems as if the time is ripe, 
for the simplicity, mechanical strength, high efficiency, and 
other desirable qualities of the induction motor lend them- 
selves with peculiar readiness to electric railroad work. It 
is probable that there are difficulties connected with the 
starting of such motors under load, but these difficulties are 
by no means insuperable, nor do they entail any great com- 
plexity of apparatus or design. The question is one that is 
certainly worthy of the attention of all interested in the 
advance of the electric arts, and especially of those railroad 
managers who are following the natural tendency of progress 
in this country and amalgamating together various short 
lines of trolley road into long systems.“ 


t 


The Paris Exhibition.—A meeting of the Exhibitions 
Committee of the London Chamber of Commerce was held 
on Tuesday, Sir Albert K. Rollit, M. P., presiding. It was 
decided (says the Times) that the chairman should be 
requested to prepare a general report on the subject of the 


Paris Exhibition and the action of the Royal Commission 


with reference to the; British section and other matters 
affecting British exhibitors. With a view to ascertaining 
the relative positions of the various countries participating 
in the Exhibition and of obtaining information for the 
various trade sections of the Chamber, it was also agreed to 
request, a number of representative gentlemen to prepare 
special reports on the various departments of the Exinbition 
with which they were.specially competent to deal, including 
education and instruction, works of art, appliances and 
general processes relating to literature, science and art, 
-mechanical engineering, electricity, civil engineering, agri- 
culture, horticulture and arboriculture, forests, food products, 
mining, metals, decoration and furniture, textiles and 
clothing, chemical and various other industries. 


Obituary.—It is with much regret that we have to 
announce the death of one of Messrs, P. R. Jackson & Co.’s 
pupils at the front, viz., Mr. David Rew, B.A., Student 
Inst.C.E., who fell whilst fighting with the Imperial 


Yeomanry at Lindley. Mr. Rew, who was 23 years of age, 


was a young engineer of great promise, and may be remem- 
bered for the brisk contest which he carried on in our 
columns some months ago. Unfortunately, Mr. Rew was an 
only son, and we have no doubt the sympathies of our readers 
will be extended to his mother and sisters in their sad 
bereavement. 

The death is also reported of Mr. Clement Clarkson, 
electrical engineer, of Sunderland and Newcastle, at 
Dewetsdorp, South Africa. Mr. Clarkson was a member of 
the Imperial Yeomanry, which he joined when it was first 
formed. | 


Marriage.—A marriage has been arranged, and will take 
place in October, between Robert Perey Sellon, son of the 
late Col. Robert Sellon Sellon, Royal Engincers, and Gwenyth, 
eldest daughter of the Rev. Canon Dundas, rector of Albury, 
Surrey. 


Long-Distance Telephony.—With reference to Mr. 
H. T. Wade’s letter in our “Correspondence” columns 
(page 174, August 3rd) we cannot refer the writer to any 
existing long cable telephone line, as at present none, as far 


as we are aware, actually exists. We are, however, in a position 


to be able to give him the following information, of which 
we hdve personal knowledge. Experiments made on actual 
submarine cable (this cable being laid and not simply coiled 
up in a tank). (1) Length of cable 63 knots, K R 7,900, 
speaking good, volume of sound ample ; (2) length of cable 
84 knots, K R 13,900, conversation easy but on the com- 
mercial limit. These experiments, it should be stated, were 
made with ordinary good telephonic apparatus, t.e., not 
with a specially powerful form, and were made under actual 
conditions such as would occur in practice. The K R law 
cannot be rigidly accepted as being correct in its simplest 
form, as there seems little doubt that the relative value of K 
and R has an important bearing upon the limit of telephonic 
speech, i. e,, that a greater K R can be spoken through when 
K is small compared with R, thus, although a K R of 
13,900, made up wholly of submarine cable, is on the limit 


of good speaking, yet a K R of 17,000, made up partly of 


cable and partly of landline, has given good commercial 
speech. With reference to the artificial cable, we were 
misled by Mr. Wade’s description of the same, as he states 
in his paper, “each being equivalent to one mile of cable, 
with a resistance of 9 ohms and a capacity of 074 micro- 
farad.” This would be usually understood in the sense we 
had taken it. Dividing, however, 125 by 2, we still have 
62°5, which is much beyond Mr. Wade's limit of 27. 
Experience with both laboratory and actual experiment, with 
reference to telephonic speaking, has proved that in many 
cases the former is very misleading unless taken in con- 
junction with the latter, and unless very great care has been 
taken in the design of the artificial cable. 


b . 


Information Wanted! — To some men’s ways of 
thinking there is no limit to the duties of tlie latter-dny 
editor. He must know something about everything, and be 
prepared to divulge everything he may know without fee or 
favour, for the mere asking. Electrical editors are no excep- 
tion. We have ourselves been asked, in our editorial 
capacity, to recommend a suitable scheme for the lighting of 
a certain town; to write giving general information regard- 
ing the electric light’; to advise consulting engincers whether 
they should do so and so under such and such circumstances. 
Now such things as these are bad enough, though perhaps not 
altogether outside the bounds of reason, but we have never 
before been asked to say how much a clean board costs. 
Such a request has come to us accompanied by a string of 
other questions. We ought perhaps to refer the inquirer to 
some lady accustomed to apartment letting, to the Hotel 
Cecil, or even to the Zimber Trades Journal, We print 
the letter, with apologies to the writer (whose name we 
suppress). | | 


To Alabaster, Gatehouse & Co., London. 
Sir,—I wish to get apprenticed to an electrical factor and con- 
tractor. I am 24 ycars of age. I ask you to kindly give me any 
information : first, about a good reliable house (both a manufacturer 
and contractor); second, about fee to be paid, and the best way to 
pay, in instalments or? third, the number of years to serve, and 
what is the best term, two years or more ? fourth, what is the best 
branch of the profession. Kindly tell me also what it costs for 
board per month, ordinary clean board in an English town. Please 
answer me as soon as possible, and oblige 
l Yours sincerely, — 
Reply to 


Modification of Tenders.— Apropos of the Bradford 
Corporation contract matter, to which reference is made in 
our other columns this week, it is of interest to note the 
finding of the War Office Contracts Committee which has 
just been sitting in London. The Westminster Gazette 
says :—“ So far as the majority of the Committee are 
concerned, the Kynoch affair ends with the recommendation 
that ‘in any case in which it might be thought desirable to 
allow a tender to be modified, a like opportunity should be 
afforded to all the firms tendering.’ It is astonishing that 
such a recommendation should have to be made.” 
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Electricity for Indian Mines.—According to the 
Financial Times, the announcement made by Lord Ribbles- 
dale at the meeting of the Road Block Company on Thurs- 
day last week to the effect that an arrangement has been 
made with the Mysore Government for the transmission of 
electrical power for the Cauvery Falls to the Kolar Field was 
one calculated to interest in no small degree those concerned 
in the progress of the Indian gold industry, and more 
especially those who have money invested in the shares of 
tlie mining companies. Beyond expressing the thought that 
the scheme would tend very much to decrease the working 
expenses all over the Kolar Field, and opining that it would 
probably take two years to complete, Lord Ribblesdale made 
no further mention of the project, but we learn that the idea 
is to harness the falls of the Kaveri, or Cauvery, a great 
river of Southern India, which flows with a generally 
south-eastern direction across the plateau of Mysore, for the 
generation of electricity, which will be conveyed to the 
mines, about 100 miles distant. The terms of the proposed 
arrangement to be entered into with the Government, which, 
it is worthy of note, sent a representative to America and 
elsewhere to study similar projects, have not been made 
public,. but we understand that the cost of the installation at 
the falls, as well as of such machinery as will be required at 
the various properties to enable them to adopt the new 
motive power, is to be borne by the Government, which will 
be gradually repaid by the addition of a certain sum to the 
amount charged for the power supplied. At first some 
4,000 H.P. is expected to be needed, and even with this 
limited amount a great saving is expected to be realised by 
the companies, in that the cost per horse-power will be much 
less than under the present system. 


Presentation.—On Monday, 6th inst., a number of his 
late co-workers and friends assembled at the Ferranti 
Social Club to present to Mr. Wm. Muir, who has been 
foreman over the winding and transformer departments 
for over three years at the above works, with a silk 
umbrella, gold mounted, and ivory handle, on the occasion 
of his going to fulfil an important in the works of 
Messrs. Johnson & Phillips, Old Charlton, London. A 
similar present was also made to Mrs. Muir. 


Personal.—At the last meeting of the Salford Corpora- 


tion an advance in salary from £160 to £250 for Mr. F. W. 
Wilkinson, electrical engineer pro lem., was agreed upon. 

It has been decided to invite Mr. Alderman Lloyd 
Higginbottom, chairman of the Electricity Committee of the 
Manchester Corporation, to accept the office of Mayor for 
the ensuing 12 months. 

Mr. S. H. Short, Technical Director of the English 
Electric Manufacturing Company, Limited, has been appointed 
by the Commissioner-General of the Paris Exposition an 
official delegate of the United States to the International 
Congress of Electricians which meets at Paris on the 18th 
of this month. Mr. Short served on the International 
Congress of Electricians at Chicago in 1893 as member of 
the Advisory Board, and was also a member of the Inter- 
national Congress held at Philadelphia in 1884. 


_ The Building Trades’ Gift to the Nation.— We have 
received from Mr. McMillan, Hon. Sec. to the Committee of 
the Electrical Section, a copy of the specifications issued 
by the Committee for part of the electrical installation 
required for the Home of Rest for Discharged Soldiers. 


Intending donors are_requested to name a sum which they 


would be willing to contribute in cash as an alternative, in 
order to provide for the cost of labour. The plant will con- 
sist of two boilers, with pumps, tank, feed-water heater and 
piping ; two compound engines of 50-I.H.P., coupled either 
direct or by belt to 30-Kw. dynamos, with boosters of 64 KW. 
coupled to the armature shafts; 1-ton traveller ; switch- 
board ; 60-cell storage battery of 900 ampere-hour capacity ; 
mains, wiring, switches, lamps, &c., and a few motors. We 
trust that the appeal of the Committee will meet with that 
hearty response of which its object is worthy. 


Bolton Electric Tramways.—The income from the 
Corporation electric tramways for the last quarter was 
£16,596 7s. 4d., which, after allowing the usual payments 
for working expenses, leaves a profit of £4,791 4s. The 
number of car-miles travelled were 304,574, and the units 
consumed 330,220. The number of. passengers carried 
during the three months was 3,979,055 ; the total income 
T was 12°36d., and the total cost per car-mile 

14d. 


Bolton Vacancy.— The applications for the position of 
electrical engineer to the Bolton Corporation in succession 
to Mr. Arthur Ellis, M. I. E. E., who goes to Cardiff at 
the end of this month, numbered 44, but these have now 
been reduced to 12. Before interviews are arranged, there 
will be a further reduction in the number. 


Appointment Vacant. — The Watford Council want an 
assistant engineer for the electricity undertaking at £100 
per annum. See Official Notices to-day. 


Taunton Electricity Works.—On Wednesday next, 
August . 15th, the Mayoress will set in motion the new 
machinery at the Corporation electricity works. 


Deaths by Lightning in America.—Statistics of death 
by lightning in the United States in 1899, collected by the 
Weather Bureau, show a total of 536. A negligible 
quantity ? | 


SUPPLY STATION ACCOUNTS. 


s THE stage has-been reached when the Bury 
- Bury 


Corporation electricity undertaking accounts 

Corporation show a surplus instead of a deficit, and this has 
Electricity been attained on an output of little over 200,000 

s Accounts. units. The capital expenditure is increased by 


almost exactly the same sum as in 1897-98, 
while the load is exactly the same amount above 1898 as that year 
was over the preceding one; but the units are increasing more 
rapidly, owing to the extended use of arc lamps for street lighting, 
(31 arcs are now in operation), and partly to the maximum demand 
tariff which encourages the long-hour consumer.“ As a result, the 
load factor, which was 9 per cent. in 1898, is now 124 per cent. 


GENERAL STATEMENT. ö + 

1898. 1899. ` Increase. 
Total capital expenditure £33,079 410,715 £7,636 
Number of units sold 115,853 213,395 97.542 
Maximum load in WM se 144 197 53 
Gross revenue A £2,183 £3,645 41, 462 
Gross profit £1,071 £1,986 £915 
Average price per unit sold 4°35d. 8°96d. — 40d. 


The satisfactory growth of the business is shown by the figures 
below :— i i 


Units 
Con- Lamps rivate Publio Maximum Load 
Year. sumers. connected. ligh:ing. Power. lighting. load. x.w. factor. 
198 41 2,481 — — — — — 
1897 81 6,155 69,804 160 4,498 91 8% 
1898 144 10,275 103,019 8,94) 8,885 144 9% 
1899 198 14,738 159, 562 8,828 45,505 197 124% 


The revenue from all sources has fallen by 42d., but the 
total costs have done more even than this for they show a reduction 
of 44d. per unit. Mr. S. J. Watson, who has every reason to be 
satisfied with the accounts, recommends that no alteration in price 
be made until January, 1901, a safe and proper course to adopt if it 
be desired to maintain a surplus. 


Vol. 47. No. 1,185, Abaver 10, 1900.] 


— —— — 


THE ELECTRICAL — 


227 


REVENUE STATEMENT. 


1898. 1809. 
Gross. Per unit. Grose. Per unit. Increase. 


Sale of ener £2,102 435d. £8,507 395d. — 40d. 


Meter rents, ko. 81 17d. 118 13d. — 04d. 
Supply of lamps, o. ee 20 ‘02d. ee 
Sundry fees is ze see . ees 


£2,183 452d. £8,645 4 10d. —-42d. 


— —— —— ——— — — 


Gross re venue 


An additional expenditure of £135 has been necessary on account 
of the advance in the price of fuel, the average price paid during 
the 12 months being 9s. 64d. per ton as compared with 6s. 11d. per 
ton in 1898. Although the price of fuel per ton gives an advance 
of 38 per cent., there is only an increase of 184 per cent. 
in the item per unit sold, a result attained by greater economy 
in the running of the works, due to the larger output and 
better load factor. We regret to note that at Bury the distri- 
buting cables have been the cause of some anxiety owing to the 
breakdown of the vulcanized india - rubber. In the costs the fall 
in wages balances the rise in coal, and the “ works’ cost remain 
practically unaltered. The improvement in the “total costs is 
attributable to the reduction per unit on rent, management and 
establishment charges. How Mr. Watson managed to reduce his 
total charges against rent, rates and taxes is not pect and is of 
interest, being most unusual. 


Cost OF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Coal ll wee £225 47d. £489 ‘ddd. +°08d. 
Oil, waste, water anā engine) . 51 10d. 98 ‘lid. 1 01d. 
Salaries and wages incurred T 2 ; 
tion and attending publio | ` 243 50d. 377 „42d. — 08d. 
—.— dings engines en 48 104. 88 10d. ‘00d. 
Works costs 4567 1 174. £1,052 1°18d. +°01d. 
aon Resin 3 209 43d. 179 20d. — 23d. 
salaries of age } 279 58d 353 40d. — 18d. 
Deer, 9 er. 75 
General establishment P i 
printing, pepet A = 57 12d. 74 »08d. 04d. 
Insurance. 
Other expenses .... “ins ies 1 
Total costs £1,112 230d. £1,659 1°S6d. — 44d. 
The increase in gross profit by £900 has provided the £400 to 


cover the additional charges for interest and sinking fund and £500 
by which the loss of over £300 has been turned into a surplus of 
nearly £200. The results, both technically and commercially, are 
therefore very good indeed. 


Prorrr STATEMENT. 


1898. 1809. 
Interest on leans . ae £776 £995 
Sinking fund for repayments . ae a 631 808 
Net profit carried to credit of general rate — 336 183 
£1,071 £1,986 


Gross profit 


t 


TRE report for the first of the two years 
Wolverhampton dealt with below gives an opinion which ex- 


Corporation plains the appearance of an extraordinary item 
Electricity in the accounts of the Wolverhampton muni- 
Accounts. cipal electricity undertaking for last year. The 


Electric Lighting Committee state that, in 
their opinion, the breaksdown of supply in 1898 were attributable 
to a certain risk of accident inseparable from the high tension con- 
tinuous current system, but that the conversion to the three-wire 
system, an expenditare for which had been sanctioned by the Town 
Council, would enormously reduce the possibility of farther breaks- 
down. The year 1899 was one of exceptional difficulty, as the 
alteration in the system of supply necessitated two systems being 
in operation for the ‘latter six months, involving considerable addi- 
tional expenditure out of revenue on account of working costs, 
more especially in the consumption and cost of fuel. 


GENERAL STATEMENT. Le 
Increase. 


: 1898. 1899. 
Total capital expenditure . £49,834 474, 066 £24,232 
Number.of units sold 371,830 482,277 110,447 
Maximum load in 32 watt lamps 19,932 25,184 5,252 
Gross revenue £7,746 49, 476 £1,730 
Gross profit a £3,637 43,382 — £255 
Average price per unit sold 490d. 461d. — 29d. 


The gross profit has fallen, notwithstanding a large increase in 
revenue, but this has been caused by the appearance of an extra- 
ordinary item in the costs sheet of over £900, which represents the 
re-wiring of armatures and the altering of fittings, changing 
lamps, &., of 121 consumers to suit the increased pressure of 
supply. 

The revenue account is very satisfactory from the fact that the 
use of electrical energy for power purposes is increasing. Private 
consumers of the better class are also being connected in increasing 
numbers. The growth of the department’s business is shown by the 
following figures :— 


* 


No. of Increase No ol Increase 


No. of Increase 
Year, coor per lemps Uber unita per Len ranie 
sumers. cent. nected, cent sold. cent. 
1895 118 8,941 191,701 £1,408 85 
1996 1384 88 11 26 709 17˙2 ss £226 
1897 208 85 14,161 252 291,289 25 590 
1898 276 82°7 19,9032 408 1880 275 1,005 

1899 9864 8a 25,184 26'8 482,247 297 


From May, 1898, the rates charged were :—Power, 2d. per unit 
for first two hours daily and 1d. after; for lighting, 6d. per unit for 
two hours daily from September 30th to March 31st, and one hour 
daily from April 1st to September 29th, and 3d. per unit for all 
after the above two hours and one hour daily use respectively. 


REVENUE STATEMENT.’ 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of energy. . £7,599 490d. 89, 260 461d. — 29d. 
Meter rents, &o. bs i 139 09d. 178 09d 00d. 


8 ly of fi 
F R 
Sundry fees, &. ee 


Gross revenue. £7,746 500d. 49, 476 472d. — 28d. 


The general character of the costs sheet has already been referred 
to, but Mr. Shawfield may be considered to have done very well 
with a rise of only 38d. in total costs, when “coal” is up 33d., aud 
the total of “repairs” 43d. The figures for the current year should 
show excellent progress. 


*. Cost or 88 


1896. 1895. 
Gross. Per unit. Groes.. Per unit 


Increase. 
. £950 61d. £1,888 "94d. +°33d. 
Oil, waske, water and engine) 336 22d. 364 ‘isd. — 04d. 
Bal Baaren enn end wages 1 i 
ba coe 1,216 79d. 1,394 60d. — 10d. 
. 8 16d | 
8 l 327 = ° — ‘03d. 
n a balers | 200 19d. 1912. 46d. T. 46d. 
Works costs ... £2,802 181d. £4,885 248d. 4 62d. 
zane cates and taxes 133 09d. 183 00d. — 00d. 
— * 764 49d. 712 »35d. — 14d. 
Gener al establishmen n; i 
printing 8 84 410 26d. 314 16d. — 104. 
Other expenses ae DR re 
Total coste £4,109 2˙65d. £6,094 8°O8d. ＋ 38d 


* Changing over system of distribution of electricity. 


The amount in hand on account of the working of previous years 


was £416. The profit made in 1899 was added to this and the sum 
set aside to form a reserve fund. 


Prorrr STATEMENT. l 
188. 1899. 


Interest on loans .. ~ ee. ee « £1,320 , £1,655 
Sinking fund forrepayments .. .. .. 1,312 1,324 
Net profit carried to reserve fund ..  .. she 403 
n 1 forward 1,005 
Gross profit £3,637 £3,382 
CITY NOTES. 


Castner-Kellner Alkali Company, Limited. 


AN extraordinary general meeting of this company was held on 
Wednesday at Cannon Street Hotel, when certain resolutions were 
passed for effecting the purchase of the undertaking and assets of 
the Aluminium Company, Limited, and for the purpose of carry ing 
the necessary agreement into effect authorising the borrowing, in 
addition to the £150,000 already authorised, of additional sums not 
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exceeding in the whole £120,000, making the total amount which 
the board may borrow £270,000; also increasing the capital of the 
company from £300,000 in £1 shares to £450,000 in £1 shares; and 
authorising the board to allot 130,000 of such shares as fully paid 
up towards payment for the properties to be acquired from the 
Aluminium Company, and to dispose of the remainder as they think 
fit. These resolutions, as well as those connected with the directors 
and their remuneration, were all passed unanimously. a 

Mr. W. MaTHER, M.P., who presided, explained the proposals to 


the meeting at some length. He stated that since the completion ` 


of the Castner-Kellner works, and the successful prosecution of the 
industry they had established, the directors had from time to time 
considered the importance, for the future development of their 
undertaking, of adding to it other branches of commercial manu- 
facture, and they had endeavourcd to discover what might profitably 
be joined up to the manufacture of the caustic soda and bleaching 
powder, which were their present products, such other chemical 
manufactures by the electrolytic process which would enlarge the 
scope of their operations, and add to them one which had been 
already successfully established. In the course of those con- 
siderations it had happily come before them, without their seeking 
specially for it,to consider the question of joining with the 
Aluminium Company, of Oldbury, near Birmingham,. since that 
company’s requirements for the future needed considerable addition 
to their business to render it necessary for them to obtain cheap 
steam and electrical power, and enlarge very much their‘ products. 
The directors of the Castner-Kellner Company looked at the 
position of the Aluminium Company with great interest, 
aud providing satisfactory arrangements could be made, it was 
evident that it would be a desirable thing if the two companies could be 
joined together in one large electrolytic company. Under such con- 
ditions they foresaw that not only the products which they were 
now producing could be continued with better results, but also that 
they must prepare for still further extensions in the future arising 
out of the benefits and success that such a combination would 
probably bring about. The opportunity had been seized upon very 
cordially by the directors. There was a natural bond between the 
two companies; the Aluminium Company were the vendors to the 
Castner-Kellner Company of the patents under which the company 
was carrying on its operations. The connection was intimate in 
cousequence of the considerable quantity of product which the 
Aluminium Company had always taken from this company. Their 
caustic soda was proved to be admirably adapted—owing to its 
purity—for the chief manufacture of the Aluminium Company, and 
they had been large customers. The chairman then proceeded to 
explain the capital, &c., and position of the Aluminium Company, 
which, together with the consideration to be paid, is briefly ,sct out 
in the circular which we print below. The directors anticipated that 
when the new works for the manufacture of sodium were estab- 
lished at Weston Point and they are using the Castner-Kelluer com- 
pany's power plant there would be a very large saving made in the 
manufacture of sodium, and the additional saving of being able to 
put the sodium required by the Aluminium Company by méans of 
a pipe from the works into their department, and so a saving would 
be made on the packing and carriage and incidental loss of trans- 
porting the caustic soda, A portion of the shares held by the 
Aluminium Company were in companies working patents of theirs 
in Germany and Niagara Falls for the manufacture of sodium. The 
German company had only just started, but had good prospccts. 
The Niagara Chemical Company were paying very large dividends. 
There were also shares in Matthiessen’s Alkali Works of America. 
If the resolutions were passed, they would have to be submitted to 
another meeting as special resolutions, but before the amalgama- 
tion could be effected the consent of the debenture holders in the 
Castner-Kellner Company must be obtained, and a mecting for that 
purpose was to be held that afternoon. Shareholders of the 
Aluminium Company as well as the debenture holders had agreed to 
the scheme. They now awaited the resolutions of the Castner- 
Kellner Company. Onc of the company’s patents—the Kellner 
patent—had been the subject of litigation for some time past. It 
was promoted by this company to oppose what they alleged to be 
an infringement by a company recently brought into existence. 
After. having passed through the vicissitudes of the several 
Courts, the House of Lords on their appeal from the Lower 
Court gave judgment against them on a legal technical point, viz., 
disconformity between the provisional and the complete specifica- 
tion. Whether they would amend the specification or not they had 
not decided. It was clear that they were amply justified in bringing 
the action for infringement, because he thought infringement would 
have been clearly allowed if the patent had not been unsound 
on the ground of disconformity. The other allegations 
and claims made by this company had not been decided or 
tried because the patent was considered to be unsound. 
The Kellner patent was not being worked by them. They 
had several patents connected with their industry. They 
acquired the Kellner patent for the purpose of covering as much 
ground as possible, and protecting the Castner patent. The result 
of the litigation made no difference to the company’s position, and 
they would continue to manufacture as heretofore under the im- 
pregnable situation of having the patents they relied upon abso- 
lutely sufficiently strong to maintain under any circumstances. In 
addition to the patents they had, during their development of this 
enterprise, discovered for themselves so many things more valuable 
than patents, that personally it did not concern him if their patents 
were attacked or not, although they were compelled to take up the 
defence, so that it should not be assumed that their patents were 
open to doubt. They were very much strengthened in their patent 
rights by the fact that the Rhodin and the Kellner patents were the 
subject of litigation in Germany, where the patent law was infinitely 
superior to the English law. There a law suit was brought by the 


Kellner patent owners against the owners of the Rhodin for in- 
fringement, and the judgment had been pronounced entirely: in 
favour of the Kellner patent, the Rhodin being declared an infringe- 
ment. There the plain issue of infringement was tried, not dis- 
conformity. 

The agreement for the purchase was read in abstract by the 
solicitor (Mr. Hawes). 


The circular issued to the shareholders reads as follows: 


You will find overleaf a notice of an extraordinary general meeting of the 
members of this company, to be held on August 8.h next, called to consider a 
provisional agreement, which has been entcred into by your directors, for the 
amalgamation of this company with the Aluminium Company, Limited, which 
is proposed to be carried out by the purchase by this company of the under- 
taking and assets of the Aluminium Company, other thau the shares held by 
them in this company. According to the balance-sheet of the Aluminium Com- 
pany, made up to March 81st last, copy of which is sent herewith, the assets of 
that company stood at £809,683, but from this must be deducted £66,000 
the par value of 66,000 shares of this company (at which price they 
are taken in the balance-sheet) not inaluded in the purchase, making 
the amount £243,688. The consideration to be paid to the Aluminium Com- 
pany is to be satisfied by the al'otment of shares of £1 each, 
fully-paid, to this company, and this company is to take over their 
debenture debt by allotting to their stockholders £90,000 of debenture stock, to 
rank pari yaseu with the £150,000 of the existing stock of this company. This 
company is to pay the liabilities of the Aluminium Company, but will be 
entitled to the profit made by them from March Slst lest Your directors are 
of opinion that these profits DaT be considerably increased by the removal of 
the works now at Oldbury to this company’s works at Weston Point. where 
sodium can be produced at a lower cost, owing to electric power being cheaper, 
and to caustic soda, which is so largely used in the process, being manufactured 
on the spot. The consent of the debenture stockholders of this company, 
authorising the issue of the further sum of £100,000 to rank pari passu with the 
existing debenture stock of £160,000, will have to be obtained. A meeting of 
the debenture holders will be held, when the necessary resolution will be sub- 
mitted for their consideration. Your directors feel it right to say that they 
recommend the purchase. 


Central London Railway Company. 


THE directors’ report for the half-year ended June 30th, 1900, reads 
as follows :— 

“ The expenditure for the half-ycar amounted to £185,712 6s. 4d., 
the total to June 30th, 1900, being £3,353,596 138. 4d. The directors 
hoped to be able to open the railway for traffic in the early part of 
July, but their expectations were not fully realised, some modifica- 
tians in the plant being found necessary during the experimental 
working, as explained in the engincer’s report. The approval of 
the Board of Trade having been given, the railway was opened for 
traffic on Monday, July 30th. In anticipation of the opening, 
H.R.H. the Prince of Wales, at the request of the directors, kindly 
inaugurated the undertaking by accompanying them, and other 
gentlemen connected with the company, in the first train that 
carried passengers over the whole length of the line. His Royal 
Highness was much interested, and cordially wished success to the 
new enterprise. As a commencement, a week-day service of trains 
will be run from about 5.0 a.m. to 12.0 p.m. at intervals of five 
minutes, but more frequent trains will be provided, especially 
during the busiest hours cf the day, as soon as practicable. A 
reduced service will be run on Sundays. Provision has also been 
made for the conveyance of workmen in accordance with the Com- 
pany’s Acts of Parliament.” 


ENGINEERS’ REPORT, 


GENTLEMEN,—On March Ist the first experimental train was run betwecn 
Shepherd's Bush and Queen's Road, with the sub-station at Not ing Hill Gate 
in operation. 

Three months later trains commenced running between Shepherd's Bush and 
the Bank, with the sub-stations at Notting Hill Gate, Marble Arch, and Post 
Office in operation. 

The results in all instances were satisfactory. 

The electric lifts have passed all tests without difficulty. 

The generating plant at the depot and the electric locomotives and carriages 
have fulfilled our expectations. 

Although every effort has been made to complete the line at the earliest 
possible date, our anticipations have been somewhat disappointed, owing 
partly to labour difficulties and partly to the introduction of minor improve- 
oe suggested by practical experience in the experimental working of the 
plant. 

We are, gentlemen, yours faithfully, 


FowIER & BAKER. 


The tenth half-yearly meeting of the shareholders of this railway 
was held on Wednesday at the Holborn Restaurant, Sir Henry 
Oakley (the chairman) presiding. 

Before moving the adoption of the report, the CHAIRMAN said that 
the proprietors now numbered 2,008, which was an increase of 97 
since the last meeting. Continuing, he said that the board would 
desire to congratulate the shareholders most heartily on the suc- 
cessful completion and opening of the undertaking. On July 30th 
they were able to commence running trains, and from the hour of its 
commencement down to the present time there was every indication 
that the most sanguine estimates as to its utility aud popularity with 
the public would be realised. He must do their engineers and con- 
tractors the justice to say that they had worked hard and loyally to 
ensure the line being opened as quickly as possible. They would 
see by the accounts that in the half-year they had only spent about 
4185, 000 — very much less than they had ordinarily spent in the 
same period. That was really due to the fact that the body of the 
works had been completed, and that the lighter works of the 
stations, the electric lighting gear, &c., though occupying time, had 
not absorbed so much money. They would, perhaps, like to know 
how they stood for capital expenditure, and on that point, without 
committing themselves to a final statement, but having carefully 
revised all their estimates of work yet to be done and paid for, they 
had every reason for the faith that was in them when he said that 
they believed the whole undertaking would be completed for the 


original capital, and that unless their business 80 expanded as to 
render a further large expenditure necessary, they would not, at all 
events at present, require any authority to raise further money. It 
was due to his predecessor in the'chair, and to the board, to state 


that the results of their examinations of their contracts made four or 


‘respect was rewarded that day when they found themselves in the 
position — most unusual with any new undertaking — especially 
with an undertaking like theirs, replete with hidden dangers, and 
difficulties due to underground works—of finding their estimates 
sufficient. Notwithstanding those difficulties and dangers the 
estimate the board made had been well maintained, and would not 
result in disappointment. There was a large sum due to the 
contractors, for the arrangements made by the board had this 
great merit, that the contractors were to be paid a proportion of 
their expenses by debentures, but those debentures. were not to 
bear interest until the line had been completed, and opened for 
traffic. It was hardly possible to conceive a greater inducement to 
a contractor to push on with the work, sccing that until it was 
completed, he was deprived of the interest on the sum 
of £500,000. The shareholders would be pleased to know 
that the Board of Trade gave their approval to the opening of 
the line in the following terms .—“ Phe work throughout appears to 
be of a very substantial nature, and no money or effort has been 
spared to render the railway as complete as possible in every detail.” 
Although only opened for traffic on July 30th, they had been 
working more or less diligently during the half-year. Practically 
step by step and yard by yard as the railway was completed they 
obtained possession of it for the purpose of testing in a practical 
way the road, line, stations, lighting the carriages, &c., and they 
took that opportunity of training the staff, because the work was 
somewhat unusual even for railway men ; happily, under the 


they were enabled on the day of opening to do so with a complete 
and efficient staff, who bad carried on the work since in a most 
highly satisfactory way- 
obligation the board were under to H. R. H. the Prince of Wales 
who kindly inaugurated the undertaking. For some time H.R.H. 
had taken a deep interest in their enterprise, and when the time 
approached for its completion he most cordially and kindly 
expressed the wish to go over it. He did so, accompanied by the 
board and a few friends. He examined all the details—the power 
house, electrical department, &c., and at the end expressed in the 
most cordial and warm-hearted manner his hearty wishes for the 
success of their enterprise. 
see H. R. H., and he was sure the shareholders would join with them 
in expressing their appreciation of the kindness shown by his visit. 
Having completed the railway, they set to work, and beginning at 


5 o'clock on Monday morning, July 30th, they started with . 


a series of trains five minutes apart. 


the additional advantage to them that the mid-day trains also filled 
fairly satisfactorily. The first day they carried 85,400 people, the 
second 91,900, the third, which was wet, 86,700, the fourth 96,100, 


passengers numbered 64,742, on Monday 100,391, and yesterday 
(Tuesday) they carried no fewer than 105,171. That showed that 
the public very much appreciated the services they had rendered 
them, and he thought it proved that the traffic was a real traffic, and 
There had 
been sundry complaints of over-crowding already, and no doubt 
between four and six o’clock the trains starting from the City were 
overcrowded. The board sympathised with those complaints, and 
they did not intend to rest until they had removed the difficulty as 
far as was humanly possible. At 5 their trains ran at five 


minutes, and as fast as they could get complete trains ready and 
electrically fitted, they would come down to 3} or 3 minutes, 
so that as far as possible they hoped to be able to remove all com- 
jaints on the ground of overcrowding. With so small an expe- 
rience, of course they were nct yet in a position to make any 
the opening would bear a greater ratio to the receipts than they 
would when everything had settled down. He might, however, say 
for himself and his colleagues, that they were quite satisfied with 
the progress they had so far made. They had realised their excec- 
tations, and, in fact, gone somewhat beyond them. They saw 
their way to improve the service and making their railway still 
more popular, and they all hoped that when they succeeded in doing 
that, they would not only satisfy the public, but have a broad base 
upon which to build their future prosperity, with the result that 
that prosperity might come in a tangible form to the shareholders. 

Lord RaTHMOBE seconded the motion. 

Replying to questions, the CHAIRMAN said the directors recognised 
that they were trying an experiment in charging a 2d. fare the 
whole distance, but having made most careful inquiries, both here 
aud in America, they were satisfied, and they were adopting the 
right method of charging. He would not presume to say that they 
would not alter their practice, because they had yet to gain further 
experience, and if they saw any gound reason to charging inter- 
mediate fares, they would not hesitate to do 80. They had decided 
not to issue season tickets, but instead, to sell books of 24 tickets. 

The report was then adopted. 


Waterloo and City Railway. 


Tuar report of the directors of this company for the half-year ended 
June 30th, submitted to the meeting held in London yesterday, 
states that the capital account shows a total outlay of £589,073 on 
June 30th. The further estimated expenditure of £25,000 is 
provided for by the capital powers of the company. The gross 
receipts of the line, less Government duty, amounted to £14,133. 
From this amount the London & South-Western Company have 
retained £5,398 in respect of working expenses, leaving £8,735 
payable by them, in order to provide, under agreement, for a divi- 
dend at the rate of 3 per cent. per annum, payable 11th inst., on the 
company’s ordinary and borrowed capital. The number of passengers . 
carried during the past six months, exclusive of season ticket 
holders, was 1,868,737, an increase of 152,912. The season ticket 
holders on June 30th last numbered 911, as against 747. 
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Tux report of the directors for the half-year to 30th ult., submitted 
to the meeting to be held in London on 3rd. prox., states that satis- 


line tunnels have been driven for distances which, together, amount 
to more than 1 mile of single tunnel. 
for the station at Old Street will be obtained and work begun there 
very shortly. At Essex Road the station tunnel for the down line 
has been driven to its full length, and that for the up line about half 
its length. The concreting of the tunnel front has been completed 


at Drayton Park. 


British Electric Transformer Manufacturing Com- 
pany, Limited. | 


Tue second annual meeting of the aboye company was held last 
Friday at Faraday House, Charing Cross Road, and in moving the 
adoption of the report, the CHAIRMAN said the business done during 
the year had been quite up to expectations, the turnover had been 
£24,043 88. 10d., as compared with £12,614 168. 6d. in the previous 
year, so that they had, therefore, nearly doubled their output. The 
total revenue was £24,404 4s, 10d., as compared with £12,835 
108. 3d. On the debit side of the profit and loss account, their 
manufacturing charges were £13,448 118. 4d., being equal to about 
5 per cent. of the turnover as compared with £10,230 1s. 9d., or 
equal to about 81 per cent. of the turnover for the previous year. 
The. general charges were £2,433 9s. 9d., compared with £1,242 
28. 10d., the percentage in both years being about 10 per cent. of 
the turnover. They had written off £714 3s. 8d. for depreciation as 
compared with £365 3s. gd. After deducting all charges, there was 
a profit of £6,184 8s. 9d., compared with £998 2s. 9d., which 
they would agree was a satisfactory result. The first and 
principal asset in the balance-sheet was £25,356 6s. 5d. for 
patents. Since they last met they had succeeded in obtaining 
letters patent for their transformers in Germany, one of the most 
valuable of the foreign patents, and their transformers were low 
covered by letters. patent in Germany, France, Belgium, Italy, 
Austria, Switzerland, United. States, New South Wales, South . 
Australia, West Australia, Queensland, and Tasmania. The question 
of how the foreign patents were to be dealt with was receiving the 
careful attention of the board. They had recently been approached 
with reference to the sale af the French patent, but they had not 
been in a hurry to sell that or any patent. The favourable result 
of the year's trading would, they believed, enable them to do 
something definite in this direction either by way of sale 
or by manufacturing the transformers in some of the countries 
in which they were covered. Their. transformers were being 
Paris Exhibition, which entitled them to 


writing this asset down. 

the additions during the year amounting to £374 16s. 2d., and 
£493 13s. 5d. having been written off the depreciation. 
as per mäuager's valuation Was £3,482 88. 4d., and the work in 
progress amounted to £1,165 Os. 5d. They had orders in hand to 
the amount of £6,769. The capital was £40,000, of which £20,000 
was in vendors’ shares. Under the terms of the agreement with 
the vendor his shares did not rank for dividend until the subscribed 
shares had received 10 per cent. for one complete year. As they pro- 
posed at the mecting to recommend a dividend of 10 per cent., these 
vendors shares would rank pari passu with the subscribed shares as 
for July 1st, and considering the very excellent results they had 
achieved, he did not think that anyone would grudge Mr. Berry 
participating in their success. It would mean in the future that 
they would have to double the capital upon which to pay dividends, 
put they had taken that into account, and carried forward a very 
substantial amount to next year. They would have seen that the 
leases of their present works expired next year, aud as the buildings 
were coming down, the lease could not be renewed. After careful 
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consideration they had come to the conclusion that it would be 
more economical to purchase a plot of freehold land, and erect their 
own works. The negotiations for the purchase of the land were now 
nearly completed, and they expected to be able to pay for that and 
erect and equip their works without increasing their present capital. 
That estimate might be a little sanguine, but at any rate they 
meant to try, and if they could not they ought to have 
no difficulty in creating a temporary loan at a low rate of interest 
on the security of the freehold land and works. In conclusion, he 
moved a dividend at the rate of 10 per cent. per annum, together 
with a bonus of 24 per cent. for the half-year ending June 30th. 

Mr. T. PETERSEN seconded the motion, which was agreed to. 


Marconi International Marine Communication 
Company. 
THE statutory meeting of this company was held on ist inst., 
Major S. Flood Page presiding. . 

The CHAIRMAN said that the business of. the company was practi- 
cally limited to ship to ship and shore to shore. A commencement 
with this work had been made in Belgium. A site had been 
determined upon for the erection of the first Marconi mast in 
Belgium, and a Belgian steamer was about to be fitted, and before 
very long they hoped by degrees to have the system working on all 
the Belgian coast. They were also working with a view to get per- 
mission for concessions in France and Spain and Newfofndland for 
the establishment of stations. It was quite impossible with such a 


system that they could set to work immediately the company was - 


formed, especially as there was a telegraph monopoly all over the 
world. They claimed that no system of wireless telegraphy could 
prove successful unless they used Marconi patents in one form or 
another. The parent company were undertaking to defend the 
patents at the right time and place. The new company does not 
carry on experiments, that being left to the Wireless Télegraph 
Company. He proceeded to refer at some length to the opposition 
of the Post Office, which claimed a monopoly. They did not want 
to quarrel with the Post Office, but they had no intention of being 
bullied. If the company fitted its system on a ship, and 
that ship went up and down the English coast, it could 
speak to half a dozen stations without interference by 
the Post Office. They had got a contract with the English 
Navy, under which 32 ships or torpedo stations would be fitted up 
with the Marceni apparatus, but they did rot know when work 


would commence. They had to carry out a difficult test in con- 


nection with that contract. A ship was to be fitted at Portsmouth 
and another at Portland, and communication established between 


them. It was difficult, but they expected to be able to carry out- 


the contract. They had had the apparatus at Delagoa Bay on four 
of H.M. ships for several weeks, and satisfaction had been given. 


The Portuguese Government were carrying out an installation at. 


Lourenco Marques. A committee was sitting to determine various 
questions with reference to the communication between the land, 
lighthouses, and lightships, and it was intended to call Mr. Marconi 
and himself to give evidence. Dividends could not be talked 
about yet, but they were bound to follow good and successful work. 


National Electric Supply Company, Preston. 


An extraordinary general meeting of the shareholders of this com- 
pany was held at the company’s offices, Preston, last week, the 
object being to increase the capital of the company to £184,943 by 
the creation of 20,000 new £5 shares.- Mr. John Booth presided. 
The CHAIRMAN, in moving the necessary resolution, said the 
company is now doing very well indeed. Last year was the best 
year we ever had, and so far this year we show a substantial 
increase of profit over last year, and this in spite of the greatly 
advanced price of coal. We are expecting to have a very busy 
winter, and we hope to have our new engine and boiler house ready 
in time for it. We are sure that between now and the Preston 
Guild we shall have a large increase of consumers, and we are 
asking you to approve of our having a larger capital in order that 
we may be in a position to accept all the profitable business which 
may be offered to us. Moreover, we want to extinguish the whole 
of the debentures, so that the entire property of the company will 
belong to the shareholders. We are sometimes asked about the pro- 
posed electric trams. Well, with our new machinery we shall be in 
a position to supply electricity for the trams at a lower rate than 


the Corporation or a separate company could possibly generate it 


for themselves, and we hope to be able to show to the Corporation 
that it would be a waste of the ratepayers’ money to erect a separate 
generating station. The resolution was carricd unanimously. 


The Chili Telephone Company, Limited. 


THE report of the directors for the year ending March 31st, 1900, to 
be submitted to the shareholders at the eleventh ordinary general 
meeting, to be held on 10th inst., at the company’s offices, 42, Old 
Broad Street, E. C., reads as follows: —“ The aggregate number of 
subscribers at all centres at the end of the year was 4,613, as com- 
pared with 4, 486 at the beginning, or a gain of 127 for the year. 
The gross revenue in Chili from all sources was—In 1899-1900, 
£651,436 ; in 1898-1899, $599,994; an increase of $51,442. The 
expenditure in Chili was- In 1899-1900, $364,549; in 1898-1899, 
$375,230 ; a decrease of $10,681. The net income in Chili from all 
sources was—In 1899-1900, $286,887; in 1898-1899, $224,764; an 
increase of $62,123. The average rate of exchange for the year was 


15°17d., as compared with 14°27d. in the previous year, giving an 
increase for the year of 090d. Converted into sterling at these 
rates, the figures given in the preceding paragraph are—In 1899- 
1900, £18,130; in 1898-1899, £13,366; an increase of £4,764. The 
liquid assets and liabilities in Chili on March 31st, 1900, were 
valued at 164d., the current rate of exchange on that day, as com- 
pared with 14}d., at which they were valucd on the corresponding 
date of the previous year. The increase of the value of the 
liquid assets over liabilities in Chili, due to this rise in 
exchange, amounts to £1,755, which has been carried to reserve. 
The balance to the credit of the revenue account, including £448 
brought from the previous year, is £12,847, of which £3,044 has been 
carried to reserve for depreciation and renewals. The directors 
recommend the payment of a dividend of 4s. per share, free of 
income-tax, being at the rate of 4 per cent. per annum, absorbing 
£8,800, and leaving a balance of £1,003 to be carried forward. 
During the year the capital outlay in sterling was £1,798, and the 
total mileage was on March 31st, 1900, 8,298 miles 990 yards, an 
increase of 233 miles 477 yards during the year. Mr. George Keith 
retires from the board of directors, and being eligible, offers himself 
for re-election. The auditor, Mr. Thomas A. Welton, also retires, 
and offers himself for re-election. 


` The Hong Kong Electric Company, Limited. 


THE report of the directors to the eleventh ordinary yearly meeting, 
held at Hong Kong on July 7th, gives a statement of the company’s 
accounts for the year ending April 30th, 1900. The balance at credit 
of profit and loss account is $51,216.36; after deducting directors’ 
fees, $3,000, there remains the sum of $48,216.36 available for appro- 


Priation, and the directors recommended that this be disposed of in 


the following manner :— 


To pay a dividend of 7 per cent. 
Say 70 cents per share on 30, 


r annum :— 
fully paid shares 


ee ee 21,000.60 

Say 7 cents per share on 25,896 partly paid shares (6 months) 1,412.72 

To write plant account for depreciation sa s .. 23,854.23 

To carry forward to next account .. fis : 1.09.41 
848,216.36 


The manager's report states that on June Ist the lamps and fans 
connected to the company's incandescent lighting mains were equi- 
valent toi about 10, 600 lamps of 8 c.r. The number of arc lamps 
now. in operation is 84, two additional lamps having been erected in 


H. M. Naval Yard during the year. The power supply service is at 
present operating seven lifts on the Reclamation. During the past 


year the incandescent lighting plant has been increased by lay ing 
down a new engine, alternator, and boiler. These, however, were 
not delivered in time to operate during the heavier winter loads, 
and in consequence, the company’s available plant was severely 


. taxed on many occasions. 


Dublin United Tramways Company. 


Mr. W. M. MURPHY presided at the meeting of this company on 
July 31st, and, in moving the adoption of the report, said that the 
accounts recorded steady, if not sensational, progress. The gross 
receipts of the United Company were £12,400 more than in the 
corresponding half-year of 1899, while the total working expenses 
were actually £4,342 less. The net profits were, therefore, £16,742 
better, having been £23,377 last year and £40,118 this year, an in- 
crease of over 70 per cent. The net earnings of the Southern Dis- 
trict Company’s line were practically the same as the corresponding 
half-year, so that the whole of the increased profit was due to the 
conversion from horse to electric traction of the city lines. The 
increased profits had had to meet increased way leaves, together with 
increased interest on Bank overdraft and on mortgages, the total under 
these heads being £10,289 this year against £6,439 last year. They 
had incurred a loss on the re-sale of horses during last year amount- 
ing to £1,562, which they had written off from revenue, and they had 
also written off £1,000 of the preliminary expenses, leaving 
a balance of £1,073 on this account. The stud of horses 
is now reduced to 109. There used to be some 1,500 or 1,600. 
As they will have to keep a permanent stud of some 70 horses, only 
about 40 more will have to be disposed of, so that the loss under 
this head may be said to be almost at an end. After the foregoing 
appropriations they were able to declare a dividend at the rate of 
7 per cent. per annum, being an increase of 2 per cent. on the divi- 
dend declared last year. The expenses were increased during the 
half-year by the reduction of the men’s hours of labour and increased 
wages to some of the men. As to the future, they showed an 
increase for the last four weeks of more than £2,000, or above £500 
per week, and if they had average weather for the rest of the year 
there was every reason to anticipate steady increases of traffic 
receipts. They had been adding rolling stock as fast as 
they could procure it, but had experienced some delay in getting 
deliveries of cars. At the meeting in February he expressed the 
opinion that they would have work for 250 cars in August. They 
had, in fact, work for that number now, and by next summer they 
would require a further increase in the stock of cars. One of the 
great advantages of the electric system was the facility with which 
cars could be run out at short notice and operated when profitable 
work offers. In the matter of expenditure they had not yet arrived at 
the most economical basis for the production of electric current. The 
Ringsend station continued to justify all that was anticipated from it, 
but owing to the delay in delivery of multiphase gencrating plant 
required for working the Southern District line from Blackrock to 
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Dalkey, they had had to keep the Ballsbridge station open, which 
would otherwise have been shut down. During the half-year they 
generated 442,000 units of electric current at Ballsbridge, at a cost 
of 133d. per unit more than the cost of the current at Ringsend, 
and when all the current for working the Dalkey line is supplied 
from Ringsend, this will represent a saving of £2,400 in a half-year. 
The abnormally high price of coal was also telling for the moment 
against the generation of electricity at the lowest possible cost, 
There was an item of expenditure which they might have to incur 
in the future, owing to the decision of the magistrate, confirmed by 
a majority of the Court of Queen's Bench, for what is known as 
sanding the streets. The cost under that head when working horse 
tramways, and carried out for their own convenience, amounted to a 
little more than £200 or £300 a year, and at the outside they did 
not estimate it would cost them more than £400 or £500 a year. But 
they were not at all satisfied that the decision given was a right 
one, and they would take steps to have the question tested further. 

The mileage covered by the cars on the lines of the two companies, 
that is, of the Southern Districts and the Dublin United, durin 
the half-year was 3,277,000. The passengers carried were 21 millions, 
and the average fare paid by each passenger on the United Com- 
pany’s system was 117d. The proceeds of the ld. fares were 
84 per cent. of the total receipts, while last year they were only 
54 per cent., with corresponding reductions in 2d. and 3d. fares. 
That, of course, had arisen from the general reduction of fares, and 
the result of this change was that while the increase in 1d. fares 
was £21,000, the company received -£9,000 less from the higher 
fares; which the public got the benefit of in reduced cost of travel- 
ling. Now that the electrical equipment of the tramways was 
practically completed they might fairly congratulate themselves and 
the public on the result. Dublin was still far ahead of any other 
city in the United Kingdom for the extent of its electric tramway 
system and for the excellence and cheapness of its service. 


Liverpool Overhead Railway Company. 


THE report of the directors to be submitted to the 24th ordinary 
half-yearly general meeting of the shareholders, to be held at 
Liverpool, on August 14th, 1900, is as follows :— 


The gross revenue receipts to June 30th, 1900, amount to 
£38,124 1s. 2d., and the working expenses to £25,113 3s. 9d. 
The number of passengers carried during the last two years is as 
follows :— 
Half-year Half-year 
i ending eu 


Hell beng pr 
ending sar 


: Deo. 8ist, Jane 30th, Deo, 8ist, Jaret 
* 1800. 809. 1809. 1900. 
First class . 668,1 591 076, 788 635,449 
Second class, including W si * 
„ tramways ‘ 2,962,827 2,445,572 2,941,392 2,477,025 
+ Workmen (special return 
~ ticket). . 41,268,917 1,486,088 1,596,797 1,575,888 
Total . 4,904,021 4,475,279 6.214, 957 4,687 862 


There has been considerable delay in completing the Waterloo 


and Crosby Tramways owing to the difficulty experienced by the 


local authorities in obtaining delivery of material. The line is 
now opened as far as Waterloo, and it is expected it will be com- 
pleted to Crosby in about two months. The traffic on the portion 
opened has been satisfactory. The Bill in Parliament, promoted 
by the company for the purpose of extending the main line to the 
Seaforth station of the Lancashire and Yorkshire Railway, has 


both Houses of Parliament, and will, in due course, receive 


the Royal Assent. The capital authorised at the last half-yearly 
meeting was offered to the shareholders on June 25th last, in 5,000 
ordinary £10 shares, at £8 per share, and applications were received 
for considerably more than the amount required. 


- REVENUE ACCOUNT, 


£ a4. 

010 er traffic amount to ‘is „„ 37, 04 5 6 
Misce e interest ee oe ee 719 15 9 
i 88,124 1 2 

Less working expenses .. iú vė šo 95,118 8 9 
18,010 17 5 

Deduct interest on mortgage debentures os .. 8400 0 0 
9,610 17 5 

Add balance brought forward, December 8ist, 1899 . 459114 7 
.. 14,2902 12 0 


Leaving available for dividend .. ee 8 ee 


REVENUE Account, HALF-YEAR ENDED JUNE 307TH, 1900. 


EXPENDITURE. 


d. 

d. To Maintensnoe of way, works and stations 
0 Abstract A 8,998 8 0 
0 „ Locomotive power „ 8 F., 188 18 1 

„ Repairs and renewals of 

8 carriages ze ʻa 925 ü C 444 8 6 
7 16 Trame as nses.. as es .. 9,276 0 
6 5 Law ohàrked 5 ae 63 ss we 70 9 6 
6 „ Compensation i me ae 16 6 9 
0 „ Rents, rates, and taxes š So .. 1,905 410 
6 „ Government duty $ 74 10 10 
8 25,118 8 9 
9 „ Balance carried to net revenue account... 13,909 7 9 
430,492 7 6 £89,022 11 6 


Halt- 
— 1690. RROERIr rs. 
P £ s. d. 
8 
85,960 5 8 By Passenger traffic. . .. 87,494 5 5 
Hall-year ending Half-year ending 
June 30th, 1899, June 80th, 1900. 
Ist class.. i 594,669 5 635,449 
ynd class, includ- 
ing tramways 2,445,673 . 2,477,025 
Workmen . . 1,435,038 .. 1,575,838 
Total No. passengers 4,475,279 . 4,687,962 
@ 48 4 8 - H Paroels, 40. 40 5 7 
468 12 11 ši nts aa? cc Ge i a 565 2 8 
20 5 0 „ Transfer fees 7 En AS 12 17 10 
286,492 7 5 £88,022 11 6 
ABSTRACTS. 
(4)—MARNTENANCE oF Way Wongs, &c. 
Half-year 
ended June 
80th, 1899. 


> 


£ s. d. | Maintenance and renewal of permanent 
way— . 
718 2 f Wages s 888 10 5 
160 15 6 Material . se bus a .. 619 a 
1 
1,800 0 O | Repairs of structure and opening bridges 1, 10 1 8 
680 0 2 | Repairs of stations and buildings 408 6 9 
; Provision for renewal of boilers, ma- K l ; 
1,800 0 0 ehinery 15 generating station, 1 0 
permanent way, &c eu 12 1 
6-57 ‘Miles maintained Doubie . 65 
£4,108 17 10 £8,998 8 0 
(B)—LocomotivE POWER. ‘ 
Half-year 
ended June e 
50th, 
= Running expenses— E s. d. à 8. d. 
awe 9 4 y Sui enginea a ey 8,060 10 74 
8 oerang s and motors . f 
1,686 7 6 Coal and coke is . 1,598 518 
43 8 4 Oil, tallow, and other stores .. 4 s 
6,209 0 7 
5147 0 2 | Re rai and e 
597 18 9 ee ee ee ee 617 g 11 
1.001 16 1 Materiale ~ si ae aa . . 1.272 F 7 
s ` 1,889 17 6 
£6,746 15 0 £7,188 18 1 
(C)—REPAIRS AND RENEWALS OF CARRIAGES. 
Half-year 
ended June ` 
80th, 
2E s. d. 2 & d. 
£ s. d Carriages— 
879 16 6 ages i oe 901 19 2 
885 4 9 Materials . 142 4 4 
444 B 6 
2715 1 8 (£444 8 6 
(D)—TraFFic EXPENSES 
‘2 a. d. 
Salaries and wages 6,085 6 
gfe en ins, dein, water, and general | 9488 6 
Clothing 204 11 
Printing, stationery, and tickets „ 570 8 
£9,276 12 0 


MILEAGE STATEMENT. 


Miles | Miles 
by engin autho] Gon: structing or | worked 
half-year ending to be con- by 
June 90th, 1999 rised. |stracted) structed. lengines. 


uM. o. M. c. M. c. M. c. [M. c. 
6 57 Lines leased by company 7 5 |6 57 Nil 6 57 
a (tramways)] 2 40 1 8 1 82 |1 8 
STATEMENT OF TRAIN MILEAGE. 
Half-year 
ending June 
90th, . 
375,500 Passenger trains zs 48 as ss re . . 400,083 
Nil. Tramways 5e sa ee ne a .. 22344 


Stock Exchange Notices. — The Committee has ordered 
the following securities to be quoted in the Official - List: Brit ish 
Aluminium Company — 20, 000 7 per cent, cumulative preference 
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shares, E10 fully paid, Nos. 1 to 20,000. Application has been made 
to appoint a special settling day in and to graut a quotation to :— 
Castner Electrolytic Alkali Company (of the U.S. of America), 
£200,000 5 per cent. first mortgage sterling debentures of £100 
each. County of London and Brush Provincial Electric Lighting 
Company, Limited—Provisional certificates for £100,000 44 per 
cent. debenture stock. R.Waygood & Co., Limited—70,000 ordinary 
shares of £1 each, and 70,000 6 per cent. cumulative preference 
shares of £1 each. To appoint a special settling day in:—Calcutta 
Electric Supply Corporation, Limited—Further issue of 10,000 
shares of £5 each. And to allow the following securities to be 
quoted in the Official List:—Crompton & Co., Limited Further 
issue of 21,902 ordinary shares of 43 each, fully paid, Nos. 32, 099 


to 54,000. The Committee has appointed Tuesday, August 14th, as 


a special settling day in, and has granted a quotation in the Official 
List to: —Callender's Cable and Construction Company, Limited 
Further issue of 20,000 5 per cent. cumulative preference shares of 
£5 each, fully paid, Nos. 20,001 to 40,000. 


Smithfield Markets Electric Supply Company.— 
A circular issued by the directors to the shareholders states that 
the business of the company has progressed and is still progressing 
satisfactorily. Since the commencement of the year the lamps con- 
nected have steadily increased, while within the past few weeks 30 
new installations have been obtained in the Central Markets. The 
number of units sold for the half-year amounted to 367,306, against 
174,827 for the corresponding six months in 1899. The directors 
feel justified in hoping that the result of the current year’s working 
will show a substantial improvement upon the previous year, not- 


withstanding the high price of coal and the probability of still. 


further advances. 


Elmore's Trust.—A meeting of the shareholders of the 
above company was held on Friday, August 3rd, at the Cannon 
Street Hotel, but on the representative of the ELECTRICAL REVIEW 
presenting himself, he was informed it was private. 


North Staffordshire Tramways Company.—aA meeting 
of this company was held at Donington House, Norfolk Street, on 
Thursday last week. Our representative was informed that the 
proceedings were private. 


Hove Electric Lighting Company, Limited.—The 
directors have declared an interim dividend at the rate of 7 per 
cent.- per annum upon the share capital of the company, for the 
half-year ending June: 30th last. The dividend will be paid as 
usnal on October 15th next. 


Westminster Electric Supply Corporation.—The 
directors bave declared an interim dividend at the rate of 10 per 
cent. for the half-year ending June 30th last, payable on September 

Ist next. 


British Insulated Wire Company.— The directors 
have declared an interim dividend at the rate of 10 per cent. per 
annum for the half-year ended 30th ult. 


Personal.—Mr. H. Rogers has been appointed secretary 
of the Rand Central Electric Works, Limited, vice Mr. H. Militz, 
resigned. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending August 4th, 1900, were £1,290 128. 9d.; receipts for corresponding 
period, 1899, £1,859 13s. 8d. ; aggregate for half-year to date, 45, 888 08. 6d. ; 
ageregate corresponding period of last half-year, £3,818 5s. 7d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending August 8rd, 1900, were £3,451 5s. Id.; corresponding period, 
1899, £8,040 ts. 2d.; decrease, £209 Os. Id. 


The Central London Railway.—The receipts for the week ending August 4th, 
1900, were £4,328; miles open, 6. 


The City and South London Railway empeny Ihe receipts for the week 
ending August 5th, 1900, £11,541; August 6th, 19899, £938; increase, £608. 
Total receipts for half-year, 1900, to date, £7,446; corresponding period, 
189, £4,654; increase, £2,792. Miles open, 1900, 43; 1899, 32. 


The Cork Electric Tramways and Lighting Company, Limited.— The receipts 
for the week ending Thursday, August 2nd, 1900, were £525 58. 8d.; corre- 
sponding week last year, £519 178. 6d.; increase, £5 8s. 2d. Total to 
August 2nd, 1900, £12,140 14s. 7d.; corresponding period last year, £10,918 
148. IId.; increase, £1,221 198. 8d. 


The Dover Corporation Tramways.—The receipts for the week ending 
August 4th, 1900, were £276 16s. 4d.; August 5th, 1899, £272 9s. 11d. ; increase, 
£3 6s. 5d. Total receipts to date, 1900, £5,889 5s. Od.; corresponding period, 
1000, £5,585 68. 7d. ; increase, £358 19s. 5d. Miles of track open, 1900, 8; 
1555 a Car miles run, 1900, 5,048; 1899, 4,658. Number of cars, 1900, 11; 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, August 3rd, 1900, were as follows: — D. U. T. Co., horse cars, 
£81 48. 3d.; ditto, electric cars, £8,928 6s. $d.; D. S. D. Co., electric cars, 
£1,045 148. 8d.; total, £5,000 5s. 2d: corresponding week last year—D. U. T. 
Co., horse cars, £2,246 19s. Od.; ditto, electric cars, £1,265 18s. 8d.; D. 8. D. 
Co., electric cars, £1,155 88. &8d.; total, £4,668 5s. 11d.; increase, £331 19s. 8d. ; 
aggregate to date, £24,55718s 11d.: aggregate to date last year, £22,265 98. 11ld.; 
increase to date, 42,322 9s. Od. The mileage worked is 43 miles electrically, 
1 mile by horses, as against 18 miles electrically, 26 miles by horses, for 
the corresponding period last year: 


The Halifax Corporation Tramways.—The reccipts for the week ending August 
5th, 1900, were £572; corresponding period, 1899, £667; increase, £205, 
Total receipts to date, 1900, £13,945; corresponding period, 1809, £10,561; 
increase, £3,344. Miles of truck open, 1900, 14; 1899, 63. Number of cars, 
1900 29 1899, 14. 


The Liverpool Overhead Railway Company. — The receipts for the week ending 
August Eth, 1900, were £1,635; corresponding week last year, £1,654 ; decrease, 
£19. Total traffics from July lst, 1900, 44,499; ditto corresponding period 
1899, £7,593 ; increase, 4506. Miles open 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
AGAIN has the electrical railway market provided the principal 
interest in the departments upon which we touch in these notes. 
Central London Undivided have come prominently to the fore 
on the report to which we alluded last weck. Moreover, the 
line has so captivated the popular fancy that it is doing a 
thriving business, and if present traffics are maintained the 
directors’ anticipations will be far surpassed. But it is too early 
yet to form a sound judgment as to how the line will prosper in the 
future. In the Stock Exchange the market in the shares is 
broadening out, and lively dealings take place every day, a very 
different state of things to that prevailing in Waterloo and City 
stock. That security has again fallen sharply, in sympathy with 
its parent stock, London and South-Western. Those who took our 
hint a couple of months ago and sold the stock in the neighbour- 
hood of par need be in no hurry to repurchase yet awhile. 


Districts and Metropolitans are both a point down since we last 
wrote, and the Omnibus descriptions are also suffering. Share- 
holders in London's traffic-carriers have no cause at present to bless 
the new “Tube.” 


A fall of 10s. in Westminster Electrics is the only change of any 
consequence that bas taken place in supply shares. The latest issue 
has now been admitted to quotation in the Official List, and the 
price is 93. Charing Cross and Strand are quoted ex rights. The 
value of the privilege was problematical. Chelsea Debenture has 
been sought for, and is marked up 1 per cent., but business in this 
section is extremely slow. Smithfield Electrics can be sold at 2, 
but the buyers refuse to offer more. The company’s report, out 
the other day, speaks of progress, but there is to be no dividend 
on the Ordinary shares. Edmundson's is offering a few 6 per 
cent. Preference shares at 54. The security appears to be ample, 
and the investment a good one. Had the issue been made 12 
months ago it would have achieved a great success, but of late the 
investor's palate has been tickled with such bargains that it has 
grown very fastidious. 


Notting Hill shares show no change on the directors’ decision ta 
issue new Ordinary shares at £12, or 50s. below the price at which 
the existing Ordinaries stand. Metropolitans, nominally unchanged, 
are really stronger, the decision of the Marylebone Vestry to 
purchase part of the company’s undertaking having strengthened 
the market. The official quotation, as we say, is unaltered: 
another illustration of the misleading character of such prices. 
Brush shares are appreciably better on the report, but the First 
Debenture stock has fallen a point. Electric Construction are 
flat, the rising price of copper being put forward as a reason for the 
relapse. 


Edison & Swan “A” shares are unaffected by the danger which 
Mr. Forbes, the company's chairman, apprehends. The company’s 
Second Debenture stock, 70 per cent. paid, is quoted 2 per cent. 
either side of par, i. e., 68 to 72. 


It would be well for holders of Anglo-American Telegraph 
Deferred stock to consider whether they might not use their money 
to more advantage than by having it invested in Anglo “A.” It 
takes £35,000 to pay 1 per cent. dividend on this stock, and seeing 
that the company will probably lose at least £25,000 for the year in 
connection with the ship Minia, it seems likely that the Deferred 
dividend will suffer, particularly with the new German com- 
petitor starting work next month. Of course it is quite possible 
that, even if the A stock got no dividend at all, the price might 
be maintained. We have no information beyond what is contained 
in the report, but on that document it seems to us that the “A” 
stock cannot be called cheap at its present quotation of 12. 


A syndicate is being formed for the purpose of raising funds to 
work electric and other concessions in Tasmania. The scheme is 
well backed, but at present is in its primitive stages. More will be 
heard about it when the promoters and capitalists return from the 
summer holidays. 


Rapid progress is being made by the London United Tramways 
Company with its installations at Hammersmith and Shepherd's 
Bush. Those two places are a very hive of electrical industry of 
all kinds, and the overhead tramlines are the most prominent 
tokens of it. Imperial Tramway shares should be worth an 
investor's notice, since they will get whatever benefit it derives from 
the new traction on the London United lines. British Electric have 
been freely dealt in this week, but the price is without particular 
change. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock a TE Bumar done 
Present Dividends for osing osing uring 
lam NAME. Share the last Quotation Quotation week ended 
es t three years. August lst. August 8th. 255 Sth, 


1897. 1998. 1899. | Highest. | Lowost. 
ni SH ; 99 —103 99 —103 vee fas 
85 — 90 85 — 90 


110,900 | African Direct Telegraph, 4 % Debs. 
125,000 | Amazon Telegraph 5 Debs., Nos. 1 to 1 250 Red. 


875, 520 Anglo- American Telegraph ... ... [Stock] 3 £3 9s. 73/6 | 58 — 61 xd} 58 — 61 583 5 
3.062, 240 Do. do. 6 J Prefn. Stock 6 6 % 6 % 110 1114xdl1104—1114 | 111} | 1104 
3,062,240 Do. do. Deferred : sis 5 188. Y fl 78. 112— 124 12 — 123 124 1276 

44,000 Chili Telephone, Nos. 1 to 44, 000 pe 28 ae 5 | 4 3 45 24— 34 24— 34 hs 

10,000,0003) Commercial Cable $100 | 8 8 ... 165 —175 165 —175 a 
1,563,07 Do. do. Sterling 500 ) year 4 4 % 1 Deb. Stock Red. |Stock| ... | . ... {101 —103 101 —103 1023 
16,000 | Cuba Telegraph - — | 10] 7 8 7 61— 72 64— 73 Tys 
6,000 Do. 10% Pref. 10 10 10 & . . | 15 — 16 15 — 16 Jis 
12,931 | Direct 9 Telegraph... 185 oes 54 4 1 4 — 5 4 — 5 p 
6,000 do. 10 5 5 10 Aa 8 9 — 10 9 — 10 
30,000 De do. 43 ... 100 —104 %]100 —104%, 


50 a. a a 
60,7107 Direct United States Cable. 20 | 34% | 34% 3 % 111— 112 | 114— 111 111 113 


111,000 | Direct West India Cable, 44 % Reg. Deb. .. 100 ae . | 99 —102 99 —102 15 ons 
4,000,000 | Eastern Telegraph, Ord. Stock 8 Stock 7 „ 7 Y 7 % 145 —150 145 —150, 149 | 145} 
1,795,000 Do. a Pref. Stock : 100 oe 96 — 99 96 — 99 99 97 
1,432, 2682 Do. Mort. Deb. Stock Red. Stock 4 99 . . 111 —116 111 —116 


250,000 Eastern Extension, eee and China Telegraph ... 10 7 7 7 5 144— 15 144— 15 15 143 
6.7001 { Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. 5926 100 5 % = 
, drgs., reg. 1—1,049, 3,976—4,326 ga Afi ane a J See E a a . 
26,600 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 888 bee | Gee OS ds ee — e 
320,0007 Do. 4 % Deb. Stock Stock} 4 85 . . {110 —115 xd/110 —115 


— 


Eastern and South African Tel h, 4 Mort. Deb. 

300,0007) { er- Pte 4 % 3 3 Deb, 100 | ... |... 99 —102 Kd 99 —102 

200,000 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 255. |... 100 —103 100 —103% | ... | ... 

180,227 | Globe Telegraph and Trust 10 | 44% | 58% | 54% | 112-119 | 114— 112 119 119 

780,042 Do. do. 6 % Pref. 10 | 6 6 .. |15 — 153 |15 — 154 | 159) 15 

150,000 | Great Northern Telegraph, K eae 1 ee = 10 10 123 31 — 33 31 — 33 33 

Halifax and Bermuda Cable, 44 1st Mort. De 

84,300 within Nos. 1 to 1,200, a) 100} ... |... 98 —101 98 —101 TP 

17,000 | Indo-European Telegraph .. 25 |10 10 % 10 % 52 — 56 52 — 56 54 

100,0007) London Platino- Brazilian Telegraph, 6 % Debs. 100 | 6 . 105 —108 105 —108 Si 

72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 1 927 1— 1 1— 1 

86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 114 |4 % | 28% 1— 1 1— 1 We ia 

490,000 | National Telephone, 1 to 490,000 ... des 5 6 : 6 5 %| 41— 5 xd. 41— 5 4134 43 

15,000 Do. 8 Cum. ist Pref. 10 | 6 6 7 6 % 12 — 14 xd. 12 — 14 „ We ace 

15,000 Do. Cum. 2nd Pref. ... 10 6 6 6 12 — 14 xd. 12 — 14 = sis 
250,000 Do. Non- cum. 3rd Pref., 1 to 250,000 51/5%!'!5%|6%| 48— Sdxd) 43— 52 55 5 
2000, Do. 35 % Deb. Stock Red. Stock 34% | 34% | 34% | 97 —100 97 —100 „ eer 

171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5355 5 — 1 — 1 

100, Pacific and European Tel., 4 % Guar. Debe., 1 to 1,000 ... | 100 | 4 & ies 100 —103 100 —103 

11,839 | Reuter’s . oii 8 | 5 5 15%) 71— 8 74— 8 

3,381 Submarine Cables Trust T Certi ais Pes 125 —130 125 —130 

58,000 | United River Plate Telephone 8 55 5.6 7 42— 52 41— 5} 5 

16,639 Do. o. 5 kA Cum. pref. 2 Nos. 1—16, 639 ST aah Sa 5 — 5h 5— 5 

179,947 Do. do. 5 Y Debs. . ; Stock} ... | ... .. 104 —107 104 —107 

200, West African Telegraph, 5 % Debs... 100 | ... 8 ... | 98 —101 98 —101 Ai 

30,008 | West Coast of America, Nos. 1—30,000 and 53, 001—53 008 1 ee ii 1— 1 1— 1 2 

150,000 Do. do. 4 Debs., 1—1,500 gua. by Braz. Sub. Tel. | 10 . | 99 —102 99 —102 99 

389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red. ... Stock Sua Se Ws a E ea Ry 595 

207,930 Western Telegraph, W Nos. 1—207, 930 a . 107 7 V . | 148—153 xd 144— 15} 15 143 

75,000 Do. do. Debs. 2nd series, 1906 100 oss wae . |103 —10 103 —106 sos? | ees 

88,321 | West India and Painia elegraph .. 8 2 i% §— 83 §— 3 ve 

34,563 Do. do. do. 6 * Cum. ist Pref. ... 10 6 105 iks 64— 73 64— 74 

Do. do. do. 6 % Cum. 2nd Pref.... | 10 6 oe ant 6— 7 6— 7 
80, Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 5 ... . . 102 —105 102 —105 
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ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, 0 5 4 6 7 — 8 7 — 8 

12,000 Do. do. 7 H, Cum. Pref... 5 7 ‘es 125 84— 9 84— 93 

50,000 | Charing Cross and Strand Electricity Supply .. 5 7 8 9 93 — 103 94— 103 

20,000 Do. do. do. do. 43 Cum. Pref. D| sa Pi 5 54— 52 541— 52 

34,000 Chelsea Electricity Supply, Ord. 5 6 6 6 „ 61— 71 61— 7} sii si 

150,000 Do. do. do. %, Deb. Stock Red. Stock 43 a . . {107 —110 108 —111 110 1094 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000.. 10 10 6 45 8 — 9 8 — 9 81 
40,000 Do. 6 V Cum. Pref., 1 to 40,000 . 10 | 6 6 . | 11§4—12$ xd 12 — 13 its 

400,000 Do. 5 % Deb. Stock, 8 (iss. at £115) all paid 9 5 sie . 123 —128 123 —128 12⁵ 

40, 000 An of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil nil 4%] 84— 9} 84— 93 isi 

20,000 do. do. 6 % Pref., 40,001 —60,000 10 6 „ 6 . 111— 121 | 11§— 123 

200,000 De 44 % Deb. Stock, Prov. Certs (all paid) Rd 9 . 107 —110 107 —110 1 

26,100 | Edmundson's Elec. Corp., Ord. Shares me 5 5 7 41— 5 44— 5 4°; 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. ... 100 eee .. | 99 —102 99 —102 pi 

110,000 | London Electric Supply Corporation, Limited, es Sais 3]... aga oe 1— 14 1— 13 

49,840 Do. do. do. do. 6% Pref. Bay 6 o wads 4 — 43 4 — 4} 

250,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock ass ... | 98 —100 98 —100 siy si 
85,000 | Metropolitan Electric Supply, 101 to 62,500 10 | 6 5% 5 %| 14h— 153 | 144— 151 15 | 142 

220,007 Do. 44%, First Mortgage Debenture Stock ... | 44 ie . 111 —114 111 —114 a is 

220,000 Do. 34% Mort. Deb. Stock Red. . ... Stock ai . | 96 — 98 96 — 98 
6,452 | Notting Hill Electric Lighting : 2 7 .. 106 6 154— 164 153— 163 an sag 
40,000 | St. James’s and Pall Mall Electric Light, Ord. 5 141 AE ls 143 14 — 15 xdj 14 — 15 143 142 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 af : — 9 Kd 8— 9 838 
12,000 | Smithfield Market Elect. Supply, Ord. 5 ... i$ 985 24 2 — 2} 2 145 
50,000 Do. do. 4% Deb. .. 100 a À 85 — 95 Kd 85 — 95 8 
65,000 | South London Electricity Supply, Orc . sig 5J an Dia 185 3 — 4 3 — 4 aus i 
79,900 Westminster Electric Supply, Ord., 101 to 80,000... 255 5 12 % 12 % 13 Y 123— 133 12 — 13 124 124 

* Subject a Founders Shares. t Quotations on Liverpool Stock Exchange 


v Unless otherwise stated all shares are fully paid. paid in deferred share warrants, fta being used as capital. 
Dividends marked marked § are for a year consisting of is latter past cf Gus eat and the fen Tari DÀ whe ties 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Dividends for Closing Closing Business done 
Issue. NAME. Sheva the last aa 1 ä ae ae ing. Seh, 1900, 
: 1897. | 1998 | 1899. Highest. | Lowest 
65,000 | Aluminium shares, Nos. 1—65,000 ... 1 | 10 V. 20 Y 22— 3} 28— 3h 3 T 
90,000 Do. 41 % Ist Mort. Deb. Stock Red. Seed P 96 —101 96 —101 sis eds 
30,000 | British Electric Traction as 10 6 9 14 — 15 14 — 15 148 144 
50,000 Do. do. 6% Cum. Pref. 10 | be 12 — 13 12 — 13 12130 12 
200,000 | Do. do. 5 % Perpetual Debenture Stock Stock 123 —126 123 —126 1254 125 
85,0007 British Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | ... 8 as 1— 3 1— 3 ee —— 
50,000 f do. 6 * Cum. Pref., 1 50, 000 e fo W 13— 13 413— 114 
500 It Do. do. 43 % 1st Mort. Deb. | 100 as 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ; 5 15 % 15 * 20 9 114— 124xd! 114— 12 
27,500 | Do. do. 6) Cum. Pref. Nos. 1 to 27,000 5 T Ee 51— 6łxd! 571— 6} 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 Jas 313% 5 9 18— 13 18— 13 is 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2] 6% 6% 2 — 2} 05 — 23 25) 23 
125,000/ Do. do. 43 % Perp. Deb. Stock Stock! is 109 —114 108 —113 
50, 000 Do. do. 43 % 2nd Deb. Stock Red . Stock; .. 101 —103 101 —103 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 5 123% 15 5 % 15 %| 13 — 14 13 — 14 , 
20,000 Do. do. 5% Cum. Pref. „ . 51— 51 51— 52 N 
90,000 Do. do. 43 % 1st. Mort. Deb. Stock Red . S ock .. 110 —114 {110 —114 P ae 
213,533 | Central London Railway, Ord. Shares .. | 10 f 95 91— 10 10 — 104 104 gi 
61,033 Do. do. Pref. half-shares .. 5 p ; 44— 5 5 — 53 54 576 
71,447 Do. do. Def. do. oe 5 eae eee eee 44— 5 5 — 53 5556 516 
855,000 | City and South London Railway _... Stock; 13% 23% 13%! 56 — 59 56 — 59 59 ae 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 10 . is TA 6 — 7 6 — 7 ase tee 
32,098 | Crompton & Co., Nos. 1 to 32,098 5 3 i 6%, 74%| 32— 42 33— 4} on 885 
Do. 5 % 1st Mort. g. bs., 1 to 900 of 
100, 000 EA and 901 to 11, 000 of £50 red — as .. | 99 —102 99 —102 1014 1002 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5 6%! 6% 6 2 — 23 2 — 24 256 
17,139 Do. do. do. “A” Shares, 01 —017, 139 5 6 N 6%} 6%! 34— 43 34— 44 is 
344,023 | Do. do. do. 4% Deb. Stock Red 100 ... 7 . . | 91 — 93 91 — 93 
112,100 Electric Construction, 1 to 112,100 2 6% 6%! 6 N 2 — 24}xd| 13— 23 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000.. r 22— 34 xd 27— 324 
140, 300 Do. do. 4% Perp. Ist Mort: Deb. Stock Stock! |. se . 102 —105 102 —105 aes a 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . 10 7 7, 7 10 — 11 10 —11 a —＋— 
30,000 | Henley’s (W. 35 Telegraph Works, Ord. cak sisi 5 12 0 14 V 15 %| 13 — 14 13 — 14 134 
30,000 Do. do. 43 % Pref. ... 5 7 2 T “er 54— 52 54— 54 sus 
50,000 | Do. 5 do. 41 Mort. Deb. Stock... Stock 43% 110 —114 110 14 i 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 10 10 / 10 21 — 22 21 — 22 . 
300, 000 Do. do. do. 4% 1st Mort. Deb. 100 a ... 101 —104 101 —104 fe 
37,500 Liverpool Overhead Railway, Ord. 6 10 33%! 334%; 32 9A— 92 | 9A— 9% 
10,000 f Do. do, Pref., £10 paid 10 5 75 5 % 5 F 13 — 134 131— 133 
37,350 | Telegraph Construction and Maintenance tes 12 15 V 15 Y 15 %| 35 — 39xd | 35 — 39 35 : 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100} bo . 101 —104 101 — 104 | ... 
20,000 | Telegraph Manufacturing, Sea Nos. 1 to 20,000 5 si 8 %| 12 * 10 — 11 10 — 11 sae 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000... 5 het 51— 5 54— 52 ⁵ 5B 
540, 000? Waterloo and City Railway, Ord. Stock ... | 100 3 * 3 93 — 96 90 — 93 ae 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 9 
Brou:pton and Kensington, 4 "Og Debentures of £100, 104—106, id) 12—18; Ist Preference Cumulative 6 % £5 (fully paid), 7—7}. De- 
National Electric Free Wiring, 12/6 paid, 3--4. entures, 103—104. Dividend, 1899, on Ordinary Shares 11 &. 

einen eens and Hyde Electric 1210 pd. ), Ord., 174—18}. *T. Parker, 4 10 (fully paid), 173. 


do. Pref. (£10 pd.), 10—11. 
Bank rate of discount 4 per cent. (July 19th. 1900). 


* From Birmingham Share List. 
. MARKET QUOTATION 8. Wednesday, August Sth. 
METALS. &o. (continued.) 


CHEMICALS, &c. This week. aac week. ie one or Dec. 1 This week. | Last week. Inc. or Dec. 


! 

a Acid, Hydrochloric per cwt.: 5!- | 50 g Copper Sheet .. per ton £35 £4 El inc. 
a on » Nitric : per cwt., 22  - 22 9 » Rod per ton £85 £84 | £1 inc. 
a, „ Oxalic per o -t. 32 | 82- e „ (Electrolytic) Bars .. per ton £8210 £82 10 P 

a „ Bulphurio.. per cwt 56 5,6 „6 y n eets . perton. £90 £90 re 
a.Ammoniac, Bal .. ercwt 89 99 e p a Rod .. per ton, £L £84 s 
3 Muriate (crystal) . per ton | £38 £33 | | e is ji H.C. wire per lb. Oped. d. | Sa 

per ton £30 £30 J Ebonite Rod. a i .. per Ib. js * + 
á Bleachin powder y per ton £7 £7 | 60 Sheet per Ib. 5 / 5, | we 
a Bisulphide of Carbon per ton £15 £15 n German Silver Wire .. per Ib. 1/6 1/6 se 
a Borax ba, Mae per ton 217 £17 ' h Gutta-percha fine .. .. per r lb. | | ee 
: Bensole 120 qq) si .. pergal 77 77 | x India-rubber, Para fine . per lb. an’ to 4/03. sy to o 4/04 ; 
50.90%). . és .. per gal. 5/6 5,6 i Iron, Charcoal Sheets per ton £18 „ wa 
a Cop Copper. Balha .. per ton £25 10 £25 10 di „ Pig (Cleveland warrants) . per 0 69/6 6506 vs 
Nitrate per ton £25 £25 „„ Forgings, according to size per ton From £11 m £11 sa 
a „ White Sugar per ton £31 £31 i ,, Scrap, heavy .. per ton 70 to 72/6 | 70/- to 72/6 s 
a 11855 . "A 8 .. per ot se a ar a i, Wire, galvanised No.8 .. per ton 1 ane re a 
a Methylated Spirit ` per gal. . 
a Naphtha, Solvent (90%, at 160 C). Per gal. 5/6 5/6 9 Lead, English Ingot ber ton 7 176 || £18 deo. 
a Potash, Bichromate, in casks.. per Id. oe 34d. g 75 Sheet .. per ton £19 £18 15 58. ino. 
a „ Caustic (75; 80%) per ton £: £24 m Manganin Wire No. %8 per Ib. 8/- 8/- si 
„ Bisulphate = per ton £35 £35 g Mercury per bot. £9 10 £9 10 5 
> Shellac 5 per cwt 687 d Mica (in original cases), small per lb. 8d. to 9d 8d. to 9d 8 
a Sulphate of Magnesia . .. per ton £410 £4 10 d „ i 70 medium per lb. | 1/9 to 2/9 | 19to29 ke 
a Sulphur, Sublimed Flowers .. per ton £6 d „% large .. per Ib. 3/3 to 7,8 | 3/8 t0 7/3 oe 
a p 2 .. per ton £5 10 £5 10 P Phosphor Bronze, plain cathe per lb. | lj/ltol/4 | 1/1 to 1/4 8 
a 7 .. per ton £5 p. os rolled bars & rods per lb. 1/1 to 1/4 1/1 to 1/4 ve 
a Soda, Canstic Aude 70 %) .. per ton 210 15 £10 15 Pp 55 ee per lb. Pon 18 From 1/8 sa 
a „ Crystals per ton 43 £3 0 P'atinum P peroz.| £3 18 6 £3 13 os 
a „ Bichromate, casks per lb gad. 33d. p Silicon Bronze Wire per lb. | 10d. to 1/1 | 102d. to 1/1 es 
i Steel, Magnet, acc'd' ng todese'p'n n per ton; From £16 to £40 225 
METALS i » „ in bars 5 i ie Py Se 
3 ; to 
& | g Tin, block .. per ton, to 4148 { £147 El ine. 
b Aluminium Wire, in ton lots.. per ton 224 rant 9 „ foil .. Der lb. 2/- 1/9 34. ine. 
b Sheet, in ton lots per ton £191 £191 | m „ wire, Nos. 1 to 16 oe per lb. 1/9 1/9 a 
p Babbitt's metal ingots.. .. perton £80 to 150 | £80 to £150 pp White Anti - friction Metals — 
e Brass (rolled metal 2 to 12” a per lb. 74d. na. | | “ White Ant” brand. per ton £40 to £70 £40 to £70 
e „ Tube (brazed) per lb. 10d. 16d. | j Yarns, Cotton, Single 101b b'ndl's per lb. zd. Bhd. 
C „ „ (solid cee per lb. Bid. 83d. ! „ Best Flax, 6 lea .. per lb. ` 6d. 
c „ Wire, basis per lb. eid. gid. J „ Hemp, 3 ply 10 Ibs. .. per Ib. sid. 4 re 
j Copper Tubes (braze d) per lb. 111d 111d. oJ v „ Russian, 10 Ibs. per lb. d. 55d. 
„ (solid drawn) . per lb IId lld. até 1 Jute, 180 Ibs. rove per ton £14 14 
Copper Bars (best selected) .. per ton £85 £84 | 20s. inc. | k Zinc, Sb't. (Vielle Montague ond. ) per ton £24 5 nett. | £24 5 nett. 
a Messrs. G. Boor & Co. JS India-Rubber, os ie and 3 x . Me M 
: b The British Aluminium Co., Ltd. z g Messrs. James & Shakspeare. { m Messrs. W. T. Glover ay 
Quotations ¢)Messrs. Thos. Bolton & Sons, Quotations | Messrs. Jackson & Till. Quotations |, Messrs. P. Ormiston 4 Sons. 
PP Y | d Messrs. F. Wiggins & Sons, supplied Dy | ¢ Messrs. Bolling & Lowe. PP Y| o Messrs. Johnson, Matthey & Co., Ltd. 


e Messrs. Frederick Smith & Co. j Messrs. Henry O. Yeo & Co. v The Phosphor Bronze Company, Ltd. 
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METAL MARKET.— Fluctuations in July. ` 


July 2 3 45 6 9 10119213161 


118192023 2425 26273031 


a S SSARRT RNS 8 
L 
ELI 


U 
’ 
l, 


LEAD (ENGLISH). | 
july 2 3 4 6 6 9 10111213161718 192023 2425 2627 30 31 


18 ILL —— 


IRON. 
23456910111213161718 1920232425 26273031 


— 
= 
T 


SE F 
| isecoren | TTT TTT ITT] 
! K 


TIN. 
2345 6 90 23606192023 2425 28 2730 31 


Ju 


T 


BEESESE 


2 
2 


28888188885 


COPPER (G.M.B’s.). 
July 2 3 4 5 6 9 101112131617 18192023 2425 2627 30 31 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD JUNE 8TH, 1900. 
Dr. J. H. GLADSTORR, F. R. S., Vice-President, in the chair. 


A Paper on “THE MaGnetic PROPERTIES OF ALLOYS OF IRON 
AND ALUMINIUM. Part II.“ By 8. W. RICHARDSON and L. 
Lownpbs, was read by Dr. RICHABDSON. 


Experiments have been made to ascertain in what way the 
hysteresis loss between given limits of the field strength is con- 
nected with the temperature for an alloy containing 3°64 per cent. 
of aluminium. The experiments show that the hysteresis loss 
attains a maximum value at a temperature considerably higher than 
the temperature of maximum induction. The changes produced in 
the magnetic properties of the alloy by heating and subsequent 
cooling have aleo been investigated. The properties depend largely 
on the previous history of the specimen, but there does not appear 
to be any essential difference between the behaviour of the alloy 
during heating or cooling (except near the temperature of minimum 
permeability). Experiments have also been conducted on the 
abrupt change in the permeability that takes place at a temperature. 
of about 650° C. The conclusions arrived at are as follows :—1. 
The hysteresis loss at first diminishes as the temperature rises. It 
then increases and reaches a maximum at about 550° C. On further 
heating it falls off rapidly, and is negligible at 700° C. 2. The 
magnetic properties of the specimen depend largely on its previous 
history. 3. There is no essential difference between the behaviour 
during heating and cooling except near the temperature of minimum 
permeability. 4. An abrupt increase in the permeability takes 
place at about 650° C. during heating, followed by an equally abrupt 
diminution on further heating. 5. This abrupt change is more 
marked with falling than with rising temperatures. 6. Continued 
heating and cooling diminish the permeability. 7. The curve 
connecting temperature of minimum permeability and percentage 
aluminium is a straight line. 8. The microscopic examination of the 
specimens shows the presence of crystals. 

Prof. S. P. THOMUSON asked if the specimens had been kept for 


any length of time at a high temperature, because crystals changed 


and grew in metals at temperatures even far below their melting 

ints. . 

P? Prof. REINOLD asked if any specimens had been examined where 
the crystalline structure bad not been observed. 

Mr. BŁAKESLEY asked if any explanation of the orientation of 
the crystals could be given. 

The CHAIRMAN said it was difficult to know exactly what sub- 
stances were being dealt with. They might be pure alloys or 
mixtures of two or three alloys with iron or aluminium. 

Dr. RICHARDSON, in reply, said the crystals might be dissolved in 
nitric acid and analysed, but at present he did not know their com- 

ition. 
Po Mr. W. CAMPBELL then read a “Note on Crystallisation Produced 
in Solid Metal by Pressure,” and a paper on “The Viscosities of 
Mixtures of Liquids and Solutions” was read by Dr. C. H. Leges. 

The SECRETARY read a note from Prof. Woop on “ An Application 
of the Method of Striæ to the Illumination of Objects under tle 
Microscope.” 

The meeting then adjourned until June 22nd. 


ORDINARY MEETING HELD JUNE 22ND, 1900. 
Mr. IT. H. BLAKESLEVY, Vice-President, in the chair. 


A paper entitled Notes on Gas Thermometry,” by Dr. P. 
CHAPPUIS, was read by Dr. HASK RR. 

A paper on “A Comparison of Impure Platinum Thermometers,” 
by Mr. H. M. Tory, was read by Prof. CALLENDaR. The object of 
this paper is to investigate the probable order of accuracy attainable 
in the determination of high temperatures by the use of ordinary 
commercial specimens of platinum wire. 

A paper on “The Law of Cailletet and Mathias, and the Critical 
Density,” was read by Prof. S. Youna. 

The Society then adjourned until next October. 


THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION, 1900. 


THE PROTECTION OF TELEGRAPH AND TELE- 
PHONE WIRES IN CONNECTION WITH OVERHEAD 
TRACTION. 


By R. C. Quin, Borough Electrical and Tramway Engineer, 
Blackpopl. 


(Paper read June 22nd. — Abstract.) 


TEIS question is of special importance in view of the number of 
traction systems now being installed. i 

That overhead telegraph and telephone wires need protection 
will be admitted, but how shall this protection be best given? To 
the author the best method appears to be the placing of these tele- 
graph and telephone wires underground where they cross the line 
of tramway route. He believes the telephone company are not 
averse to this course being adopted; but we are met with the 
absolute refusal of the Post Office to consider any such proposition. 

The most usual practice until a comparatively recent datę 
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was to place guard wires above the overhead trolley line at a dis- 
tance of about 18 inches, these wires being of galvanised steel and 
supported by insulators. What are the insulators intended for? 
Are they to protect the telegraph or telephone wires or the trolley 
line ? 

Assuming that we adopt guard wires, they should be supported on 
poles 2 feet above the trolley line, but they should not be insulated. 
If a telegraph or telephone wire break, what need ir there to 
insulate from earth? If two guard wires in the same horizontal 
plane and 18 inches apart be placed over the trolley line, the 
probability is that the broken telegraph or telephone wire would 
not come in contact with the trolley line or passing trolley ; but it 
might do so. In that event it is better that’ the guard wire should 
be efficiently connected to earth, as a short circuit would be the 
result, and if both lines, telegraph and telephone, and trolley line 
he properly protected by maximum current apparatus no damage 
would ensue. The author would, however, point out that it is not 
sufficient to have these guard wires clamped to a traction post when 
the traction post is bedded in concrete. There should in all cases 
of guard wires be two poles bonded to the rails, and these poles 
should preferably be the end ones of the guard wire section. The 
telephone and telegraph wires should be provided with fusible cut- 
outs or other similar device for the protection of the terminal 
instruments, and this is a matter of no great cost. With these pre- 
cautions there need be no fear of electrical accidents from overhead 
telegraph and telephone wires. 

There js another system of protection now largely adopted and 
which consists of fastening to the trolley line brass clips, and 
placing vertically over the trolley line a wooden moulding of 
greater width than the trolley wire. It is more unsightly than the 
guard wires, and brings the trolley line into greater prominence. 
There also appears to be difficulty in thoroughly securing these 
strips, for in most towns in which they are in use many lengths have 
become detached. Further they do not afford the same protection 
ns guard wires. A telephone wire may break and fall on the strip, 
but so far no great damage results. A car however comes along, 
and as has happened the driver does not notice the fallen wire, but 
the cheeks of his trolley whcel touch the wire, forming contact 
between it and the trolley line. We then have a live telephone 
wire earthed only through its terminal instruments, and a live 
dangling wire on the car, which is not assuring to the passengers. 

There is a third method which is advocated by the Post Office, 
and that is a system of bunching telegraph wires so as to reduce the 
number of crossing places, and then forming an insulated cradle or 
hammock round these wires. The principal objection to this course 
would be extreme unsightliness. It, moreover, by no means follows 
that if a wire breaks it will not fall through the cradle, as the 
meshes are 2 to 3 feet square. 

If we are to regard as impossible the laying underground at 
crossing places of telegraph and telephone wires, then the author 
suggests the following as the best method to protect telegraph and 
telephone wires. 

1. The erection of two guard wires 18 inches apart, at a minimum 
height of 2 feet above the trolley line. 

2. The length of the guard wires to be such that, should the 
crossing telegraph or telephone wire break close up to one span 
insulator, and be blown horizontally in either direction, it could 
not, when falling, come in contact with an unguarded portion of the 
line. 

3. Each span of guard wires should be separate and distinct from 
its neighbour, but metallically looped across. 

4. No insulators whatever should be used, but guard wire 
standards be bolted direct to the bracket arms, or to the span wire 
ns the case may be. 

5. The terminal posts of each length of guard wire should be 
bonded to the tram lines. 

G. The trolley line should be divided into sections, and each pro- 
tected by a maximum current device. These sections should 
preferably not be of equal length, but proportioned for equal maxi- 
mum working current. 

7. The crossing span of telegraph or telephone wires should be 


terminated by a disconnecting insulating shackle on each side and 


the connection across these shackles should be by fusible metal 
bridge. 

If these suggestions be carried out, the author considers that all 
that is humanly possible to protect overhead telegraph and telephone 
wires will have been done. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ALTERNATING CURRENT INDUCTION MOTORS. . 
By A. C. EBORALL, Associate. 
(Paper read May 17th, 1900.) 


(Continued from page 203.) 


Wirn the exception of the Heyland motor, all the devices 
employed for producing this requisite phase difference are external 
to the motor, and they have all been devised at one time or 
another by Mr. C. E. L. Brown, and have gradually been adopted 
by all other single-phase motor builders. These external starting 
devices take the special form of arranging that the self-induction of 


the circuit including the starting coils has a much higher value than 
that of the circuit containing the running coils, this being attained 
by suitable winding proportions in conjunction with choking coils 
or non-inductive resistances, or condensers ; or any two of these in 
one or other of the stator circuits. The choice of such apparatus is 
governed by the relative value of the turns in the starting and 
running coils, and by the particular connections used at starting. 
The starting torque given by motors arranged in this way is in- 
considerable, barely sufficient in fact to run the motor up to speed 
against the load of belt and loose pulley. Moreover, unless the 
motor is very carefully designed particularly from the magnetic 


leakage point of view the starting current at this small torque will 
be excessive. With the above-named exception, the very best 
single-phase induction motors of the present aay working under the 
most favourable conditions require a current at starting at least 
equal to the full-load current in order to run them up to speed 
without the load, while against the full load they will not start at 
all, whatever the value of the starting current. 

The principal reasons for these comparatively indifferent results 
are, that the phase difference at starting produced by the above- 
mentioned means is small, and that the cross-flux produced by the 
starting coils does not attain a high value. As with independent 
alternating-current circuits a large phase difference will be produced 
by increasing the self-induction of the circuit, it might be thought 
that this could also be obtained in a motor by arranging the starting 


Fia. 8. 


device and starting coilson these lines. But it must be remembered 
that the stator circuits of an induction motor are not really 
independent, on account of the action of the rotor currents. These 
behave with regard to the stator currents just as the loaded 
secondary of a transformer behaves with regard to the 
primary—that is to say, the self-induction of the stator 
windings is more or less completely wiped out by the mutual 
induction of rotor and stator. It follows from this that 
better results will be obtained if the number of turns of the starting 
coils is kept low, and the increase of self-induction produced by an 
external choking coil, or equivalent device involving magnetic 
leakage. This point was recognised at an early stage by motor 
builders, and an external choking coil (to produce as much phase 
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9 as possible) is a leading feature of several modern starting 
evices. 

But this increase of self-induction, whether produced externally 
in this way, or by winding the starting coils with a large number of 
turns, cffectually prevents the starting field of the motor (that is, 
the field in quadrature position to that of the stator ‘running coils) 
from attaining that high valuc already shown: 
to be absolutely necessary if a large starting 
torque is required. Where the self-induction 
is increased by increasing the turns of the 
starting coils, the strength of the cross-flux falls 
off inversely as the square root of the self- 
induction; if the choking coil is used, the 
strength of the cross-flux is diminished by an 
amount equivalent to the leakage flux of the 
coil. Consequently, it is evidently a clear fun- 
damental point, that to obtain a large starting 
torque the self-induction of the starting coils 
should be kept down as much as possible. 

It has beer hitherto generally held that the . 
design of starting devices for single-phase 
induction motors should be such that the start- 
ing conditions should approximate as nearly as 
possible to the starting conditions pf poly- 
phase motors—that is, designers have aimed 
at the production of a rotary field at starting. 
Not only this, but every effort has been made to 
make this field as uniform as possible, by so pro- 
portioning the windings of starting and running 
coils as to produce two equal magnetic fluxes, 
and the production of a larger field by one 
or the other winding has been particularly 
avoided. 

Mr. Heyland's motor, which is shown here 
to-night, and described below, is designed with 

to the starting device on exactly oppo- 
site lines to these. Briefly, there is no external 
phase-shifting device, the starting winding 
being put straight on the mains, and this 
windiug has comparatively few turns, and is so 
arranged that under all circumstances its self- 
induction is less than that of the running coils 
—that is, the winding carrying the current of 
greater phase difference is made to have the 
smaller self-induction. As a result of the small 
self-induction of the starting coils, a cross- 
magnetic flux of great strength is available, 
and this cross-flux is made to have the proper 
time relation by a special arrangement of the 
magnetic circuit of the stator. The production 
of a rotary field at starting is not aimed at, 
the whole idea of the starting device being to 
produce a powerful altemating niagnetisation 
having the proper phase relation, in a direction 
(considering the two-pole case) at right angles 
to the axis of the running coils. The result 
is that the Heyland single-phase motors will 
all start against full load, quite easily, without 
an excessive current consumption, and it will be therefore readily 
admitted that an important advance has been made in single-phase 
motor work. . 

Apart from the design and arrangement of the starting device, 
the Heyland motors differ but little from other well-designed 
motors of the induction type. The stator running winding consists 
of a number of rectangular coils wound in half - closed slots in such 
a manner that magnetic leakage is as small as possible, while the 
rotor is wound with a regular three-phase star-connected winding, 
with its three free ends connected to slip-rings on the shaft, for the 
insertion of a starting resistance. A squirrel- rotor, or one of 
its modifications, could be easily used, but it has been found that 
the reduction of the starting current (for a given torque) brought 
about by the use of the resistance well repays its use, even for 
motors as small as 1 H. p. i 

Fig. 7 illustrates diagrammatically the stator windings of the 
Heyland single-phase motors, the figure illustrating a four-pole 
motor. 
starting coils by the dotted lines. These latter coils are wound in 
rectangular holes in order to obtain the necessary large phasc 
difference of the current in them ; the flux produced by these coils 
links very unfavourably with the rotor windings, which has the 
effect of reducing the mutual induction of the circuits in question, 
with the result that the current in the starting winding lags con- 
siderably, sometimes as much as:50°. The relation of the stator 
starting coils to the coils of the rotor, is, in fact, entirely analogous 
to the relations existiug between the primary and secondary coils of 
a transformer having great magnetic leakage. 

As stated above; the turns of the starting coils are comparatively 
few in number, and have a low resistance; the amount of phase 
difference of the flux produced by the current in them is deter- 
mined by the shape given to the holes, the dimensions of these, and 
by the winding depth. 

Figs. 8 and 9 show clearly the arrangement of the stator running 
and starting coils as actually carried out fora four-pole motor, while 
the form of the rotor winding can be seen from the latter figure 
also. 

Tbe motor is started as follows: — All the rotor resistance being 
in circuit, the stator windings (both running and starting) are 
switched directly on the mains; the motor will immediately start 
up with great torque, and the rotor resistance and starting coils are 
to be cut out as it does so. The exact moment at which the latter 
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The running coils are shown by the full lines, and the- 


are cut out affects only the starting current; if the motor is starting 
light, the single-pole switch can be opened when the arms of the 
rotor resistance are on the second contact; if it is starting against 
full load, the starting coils require to be left somewhat longer in 
circuit—that is, they are to be cut out, for instance, on the fourth 
or fifthtcontact‘of the‘starting resistance. 
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Fig. 10. 


The earlier Heyland motors were all furnished for use with a 
single-pole switch in the starting circuit. This has now been done 
away with, however, by combining it with the starting resistance 
box (see fig. 10), so that the operation of starting up is as simple as 
that with a shunt wound direct current motor. 


(To be concluded.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


Private ConsuMER writes: “I shall be glad to have your opinion 
on the following legal point. The wires and fittings in my house 
were put in by the electric supply company for this district. For 
some time everything went well, until last week all the lamps in 
one room went out. I employed a local ‘electrical engineer’ to 
effect repairs. While at this work he caused a short circuit, which 
has doue considerable damage and has involved me in great expense. 
The local man alleges that the short circuit was due to the faulty 
laying of wires in the first instance. From whom can I recover the 
cost ?” : 

„% If it can be proved to the satisfaction of the Court that the 
accident and the entire damage was due to the faulty laying of 
wires by the supply company iu the first instance, the company, if 
they were under obligation to supply a proper wire, are clearly 
responsible, and can be sued for the cost. As our correspondent is 
doubtless aware, electric supply companies are answerable for all 
damages happening through the act or default of themselves or 
their servants. [See Section 77 of the Schedule to the Electric 
Lighting (Clauses) Act, 1899.] Thus in Burrows v. the March Gas 
Company [L. R., 7 ex 96,] the defendants, a gas company, con- 
tracted to supply the plaintiff with a proper service pipe to convey 
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gas from the main outside to a meter inside his premises. Gas 
escaped from the pipe laid down under the contract into the 
plaintiff's shop. 

The servant of a gas-fitter employed by the plaintiff happened to 
be at work in another room at the time of the escape, and went into 
the shop upon hearing of it to find out the cause. He was carrying 
a lighted candle in his hand, and immediately on entering the shop 
an explosion took place, doing damage to the plaintiff’s stock and 
premises. On the trial of an action against the defendants for their 
breach of contract in not supplying a proper service pipe, the jury 
found — (a) That the escape of gas was occasioned by a defect in the 
pipe, and that the defect existed in the pipe when supplied; 
(b) that there was negligence on the part of the gas-fitter's servant 
in carrying a lighted candle. It was decided by Wills, Blackburn, 
Mellor, Brett and Grove, J. J. (affirming the judgment of the Court 
below), that the plaintiff was entitled to recover, and that the 
defendants were not relieved of liability by the negligent act of the 
gas-fitter’s servants. 

In the course of his judgment Cockburn, C. J., said :—“ The 
defendants ought to have taken care, before laying gas on, that the 
apparatus of which this pipe was a part was safe aud sufficient. 
They have thus been guilty of a double default—first, in supplying 
a defective pipe; and, secondly, in sending gas through it in 
quantities calculated to produce the catastrophe which occurred. 
The page gas was the direct consequence of their breach of con- 
tract, and was necessarily dangerous.” Seeing that our correspon- 
dent will probably have some difficulty in proving that the wires 
were improperly laid in the first instançe, we are of opinion that 
his more prudent course would be to sue the fitter. There is 
authority for saying tbat undertakers cannot be held responsible for 
accidents which occur when fittings properly constructed by them 
are being altered or repaired by a fitter employed by the consumer. 
Under such circumstances the fitter is liable. 
(1879, 4 C. P. D.) the defendant, a gas fitter, was employed by the 
plaintiffs master to repair a gas meter upon his premises, and for 
the purpose of doing so took away the meter. In lieu thereof he 
made a temporary connection by means of a flexible tube between 
the inlet pipe and the pipe communicating with the house. The 
plaintiff having gone in the ordinary performance of his duty with 
a light into the cellar where the meter had been, gas which had 
escaped by reason of the insufficiency of the connecting tube ex- 
ploded and injured him. The jury found that the work was 
negligently done. It was decided that the defendant was liable. 

In the course of his judgment, Lopes, J., said :—‘I think the 
plaintiff's right of action is founded on a duty which I believe 
attaches in every case where a person is using, or is dealing with, a 
highly dangerous thing which, unless managed with the greatest 
care, is calculated to cause injury to bystanders. To support such a 
right of action, there need be no privity between the party injured 
and him by whose breach of duty the injury is caused, nor any 
fraud, misrepresentation, or concealment; nor need what is done by 
the defendant amount to a public nuisance. It is a misfeasance 
independent of contract.” - 


THE BERMONDSEY ELECTRIC LIGHTING 
CABLE CONTRACT. 


As little information is generally available respecting the reports 
of consulting engineers on large contracts for electric lighting 
cables, considerable interest will doubtless be manifested in the 
comments made by Messrs. Kincaid, Waller & Manville on the 
tenders recently submitted for the mains and ducts required by 
the Vestry of Bermondsey. It may be remembered that the follow- 
ing firms tendered for the contract :— : 


1. St. Helens Cable Company ER, 109 16 8 
2. Siemens Bros. & Co. i sy oe 5 is 8,118 9 11 
9. W. T. Glover & Co. a 805 we Eee iis 8,181 7 9 
4. Callender’s Cable Com ran 255 we se 8213 7 1 
5. Western Electrio Company .. da 2 zi &, 19 11 11 
6. British Insulated Wire Company ie ae .. 8,643 15 10 


Engineer's estimate os . . .. 8,190 0 0 


The tender of Messrs. Glover & Co. has been accepted. The 
comments of the consulting engineers, as contained in a report sub- 
mitted to the Vestry, are as follows: 

1. The lowest tender is the St. Helens Cable Companys, quoting 
£8,109 16s. 8d. In their tender of this amount they quote for 
cables insulated with paper and lead covered, which complies with 
the requisitions of the specification. They send an alternative 
quotation at £8,053 168. 8d. for cables covered with paper and 
then rendered waterproof with vulcanised bitumen, without any 
lead sheathing. This method, bowever, is not in accordance with 
the specification, and, indeed, in the present absence of experience 
of the longevity of cables made in this manner, is not a method 
which we recommend for your consideration. The company is com- 
paratively a new one in the manufacture of electric mains for elec- 
tricity supply station purposes, and they, in fact, only mention one 
place where cables of the character of those of their higher tender— 
which conforms to the specification—are being at present laid by 
them, i.e., Wrexham ; and having regard to the very small difference 
in price between their price and that of some of the other cable 
makers who have very extensive experiences in the same direction, 
you may think it desirable not to place the order with them. 

2. The next highest tender is that of Messrs. Siemens Bros. at 
£8,113 9s. 11d. This firm is a well-known one as a manufacturer 
of electrical cables for purposes such as you have in view. The 
specification and samples of the mains they propose to supply are 


So in Parry v. Smith 


in order, but they take three exceptions to the general clauses in the 
specification, two of which you will, no doubt, consider of great 
importance. The first of these two important ones is that they take 
exception to the wages clauses as follows: — We are also sorry to 
state that we could not see our way to subscribe to any general 
clause regulating the wages to be paid by us for any particular 
work.” You will recollect that you have specially had inserted in 
the specification a stringent wages clause, regulating the rate of 
wages and time on the various parts of the work; and as the non- 
observance of these conditions might materially affect the cost of 
the goods supplied, we think you will hardly consider the tender of 
9 807 firm in competition with others who do subscribe to the wages 
clause. 

The second objection they make is to the schedule of prices, 
which provides that during 12 months from the time of the receipt 
of the order for the present work the contractors are to hold them- 
selves liable to supply further material for the extensions at the 
scheduled rates included in their tender. Messrs. Siemens Bros. 
state that they cannot undertake to do this, but must be paid for 
further work at the market rates, i. e., that they should be paid at 
a higher rate than the schedule should prices go up and a lower rate 
than the scheduled prices should they go down. And seeing that 
your vestry are only committed under this contract to order 
further supplies under the schedule at the vestry's option, and not 
at the contractor’s option this would be no advantage to you, since 
in any case you would not order at these scheduled rates should 
prices go down, whilst under the contract you would order should 
prices remain the same or advance during the year; and this 
modification of theirs is an important one, seeing that it isextremely - 
likely that you will continue to extend the mains beyond the 
quantity provided for in the specification. The third objection they 
take, which is not of so much importance, is in regard to a clause in 
the general conditions, in which contractors are made responsible 
for accidents which may happen until the works are taken over by 
the vestry; and Messrs. Siemens Bros. state that they can only 
agree to this so far as it concerns acts of their own staff. This does 
not appear to us to be nearly so serious an exception to the speci- 
fication as are the other two above referred to. 

3. The next highest tender is that of Messrs. W. T. Glover & Co., 
at £8,134 7s. 9d. Messrs. Glover & Co. also tendered £8,018 con- 
ditionally upon their supplying wooden troughing for the solid 
filling in system for the distributing cables in place of earthenware 
troughing, owing to their doubts as to their ability to obtain earthen- 
ware troughing in the time specified. They have, however, since 
stated that they will be able to do this, and the extra cost of the 
earthenware troughing as against the wooden troughing brings their 
price up to £8,134 78. 9d., as stated above. They make no excep- 
tions to any of the conditions in the specification, and their tender 
in that respect is therefore quite in order. This firm have had a 
large experience in the carrying out of works similar to those which 
you now require, and have actually carried out some under our 
supervision for the Corporations of Portsmiouth and Southampton 
and the Vestry of Shoreditch, in each of whieh jobs they have given 
complete satisfaction. | 

4. The next highest tender is that of Messrs. Callender and Co., 
at £8,212 78. 1d. This firm, like Messrs. Glover & Co., have had a 
very large experience in work of this class. Their tender is in 
order, with one exception, as follows: — It is provided in the speci- 
fication that the contractors guarantee the mains they lay against 
all defects, except those due to mechanical nay beyond their 
control, for a period of five years from the date of their being 
set to work. Messrs. Callender & Co. state they can 
only enter into this guarantee assuming that no cable is 
loaded to a greater current density than 1,000 amperes per square 
inch section, or at a greater working pressure than 600 volts for an 
extended period. This, of course, is very vague. It is certain that 
when any accident [happens] in the way of a short circuit on the 
consumer's premises or otherwise, the cables will be loaded to a 
greater density than 1,000 amperes per square inch section, and the. 
question will arise under their guarantee, should there afterwards 
be a dispute, as to what is meant by an extended period,” and we 
think it is an undesirable condition to attach to the guarantee, 
especially secing that other contractors do not do so. 

5 and 6. The other tenders being still higher than those com- 
mented upon, you will probably not care to consider them. 


REFUSE DESTRUCTION AT TORQUAY. 


THE report of the proceedings at the Plymouth meeting of the 
Institution of Mechanical Engineers which was issued not long ago 
contains a paper by Mr. Henry A. Garrett, borough engineer and 
surveyor at Torquay, entitled “Refuse Disposal and the Results 
Obtained from a Six Months’ Working of the Refuse Destructor at 
Torquay.” From this title one would be led to expect statements 
and figures of great value to everyone interested in the subject of 
refuse destruction, inasmuch as no detailed results relating to any- 
thing like so long a period as six months’ working of a refuse 
destructor have as yet been published. The paper, however, does 
not fulfil the promise of its title. Figures relating to four tests are 
given, but it comes quite as a moral shock that the durations of 
these tests are respectively 12 hours, 34 hours, 3 hours, and 3 hours. 
It is difficult to sce how the author reconciles these homoœopathic 
trials with his own statement in the opening paragraphs of his 
paper, that “care must be exercised not to place too much 
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reliance upon evaporative or combustion results obtained by one 
or two tests.“ 

In No. 1 test (December 21st, 1898), 8.30 a.m. to 8.30 p.m., the 
total weight of refuse delivered to ‘destructor during the day is 
put at 19 tons 7 cwt. The total weight of refuse burned 
during the 12 hours is stated to have been 16 tons 7 cwt. Here, 
again, one is left quite in the dark as to how this was measured, in 
wkat quantities it was fed in, what was the percentage of moisture, 
- what steps were taken to ascertain the condition of the fire at the 
commencement and at the end of the test, and other details of a 
more or less important character. Although the test is reported to 
have commenced at 8.30, the total. quantity of water evaporated 
appears to be calculated from “8 a. m. from a cold water feed and 
steam gauge standing at 00.“ The next paragraph gives the refuse 
burned per pound of water cvaporated under disadvantageous 
circumstances above referred to. We admit the circumstances to 
have been disadvantageous. The average steam pressure maintained 
in each boiler is stated to have been 57 lbs. (presumably per square 
inch), the highest reading being 105 lbs. per square inch and the 
lowest 38 lbs. per square inch. "The total I. . P. developed is then 
arrived at by dividing the total quantity of water evaporsted by 20. 
There can be no question about the fascinating simplicity of this 
method of calculating the indicated horse-power developed for the 
water evaporated, but it is not justifiable, even when dealing with so 
democratic a fuel as “ muck,” to entirely ignore the influence of 
steam pressure upon the water per 1. H. P.-hour. 

In tests Nos. 2 and 3 (34 hours and 3 hours) the amount of refuse 
burnt during the test is recorded with the greatest accuracy. The 
amount burned is 3 tons 6 cwt. 2 qrs. 24 lbs. Having regard to the 
weight of refuse on the grate, it would be interesting to learn what 
means were adopted to determine the amount consumed in 34 hours 
to onc pound. 

The average steam pressure in this test is stated to be 54 lbs. 
(per square inch), but the reader has no means of judging if 
this is a fair average or otherwise, a3 the readings from which the 
average is deduced are not -given. In this trial a vertical engine is 
stated to have been running a mortar with exhaust open (the italics 
are not ours). It seems unnecessary to record the fact that the 
exhaust was open, as the engine might otherwise have struggled 
ineffectually with the mortar mill. 

In comparing the results of the four tests, the author states that 
it is interesting to note that although the refuse was of such a 
variable nature the power developed on each occasion was practically 
the same. With this we agree. 

The author touched upon one very important point, namely, the 
cost of working and burning the refuse. There can be no doubt 
that the great disparities in the reported costs at different towns 
are in a great measure due to the want of some standard method 
of. compiling the cost. In our judgment the cost should include :— 

Wages of stokers. 

Salaries of superintendents and clerks. 

Wages of labourers or others handling the refuse on arrival. 

Interest on capital expenditure. 

Rates, taxes, gas, water, oil and waste, and sundry stores. 

Depreciation on plant and machinery. 
Sinking fund for redemption of capital and interest at the end of 
a given period of years. i 
Any extra costs, such as carting away ashes, dust, &c., repairs, fuel 
(if any necessary) to burn with refuse. 

The author does not go far enough in the matter of costs; he only 
includes the wages of the men engaged, and an allowance for super- 
intendence. This latter, however, he omits in test 4, because the 
revenue from the mortar sold covers it. We do not think that the 
matter should be dealt with in this way; the expenses and the 
re venue ought to be set out separately. 

It would seem that the time is ripe for another such report as was 
undertaken at the instance of the Local Government Board in 1888. 
With towns rapidly extending, and population as rapidly increasing, 
the sanitary disposal of refuse becomes daily of greater importance, 
and the need of reliable statistics more accentuated. It is a matter 
that one of our great engineering Iustitutions should take up. 
We admit that the work would be arduous and disagreeable, but 80 
far engineers have never put their own feelings in the way of 
progress in their profession, and we feel sure that there would be no 
difficulty in finding competent and reliable men, experienced in 
experimental work, who would be ready to undertake the tests. 


THE ELECTRIC LIGHTING AND TRAMWAYS 
OF BUENOS AIRES. 


(Continued from page 96.) 
IN the new station there is a 500-KW. motor-generator set 
for either traction or lighting, it being primarily intended 
for the former. This set is made up of a 16-pole 530-KW. 
synchronous motor (with direct coupled exciter), direct 


coupled to a 500-KW. multipolar 500-volt dynamo, running: 


at 375 r. pm.; the motor takes its current direct from the 
3,100-volt P bars without transformation. 

There is a small motor-driven workshop with lathe, 
drilling press, &c., for the gencral repairs of the station. A 
new building is now constructed, which contains stores for 


— 


dining room and lavatories for the 1 5 


heavy material, transformer and meter repair shop, also 


The company have on order two double tandem compound 
engines. On the shaft of each engine there will be one 
1 000- KW. monocyclic alternator, and one 1,000-KW. 500- 
volt tramway generator. The capacity of each engine. will 
be that of one generator (either monocyclic or tramw ay) 
fully loaded, say, 1,000 Kw., but not both at once. 

The necessary boilers, condensers, &c., have also been 
ordered. l 
The distribution is effected by means of triple cored cables, 
lead sheathed and steel armoured, for both primaries and 
secondaries. All the cables are supplied by Messrs. Felten 
and Guilleaume, and laid by their engineer, Mr. F. Kloster- 
mann, in a manner reflecting great credit on the firm. 


There are seven feeders going to the most important distri- 


buting points: these again are so interconnected that any 
one of the feeders can be cut out for testing or any other 
purpose. From these centres, which are the transformer 
sub-stations carrying the heaviest load, small distributing 
primary cables radiate to tlie other sub- station. 

The heaviest feeder has two cores of 170 sq. mm., and 
one core of 60 sq. mm. The heaviest primary cable has two 
cores of 50 sq. min., and one core of 16 sq. mm. The 
heaviest secondary cable has three cores of 95 sq. mm. 

_For the regulation of the voltage the station is connected 


with 13 points in the secondary network by means of pilot 


wires. Any one of these can be connected to a Thomson 


multi-cellular cleetrostatic voltmeter, so that if the voltage is 


low during the period of heavy load, it can at once be raised 
on the primary feeder corresponding to that section by means 
of a regulating booster transformer. 

The cables are in all cases laid under the pavement. This 
was by no means an easy matter, as the pavements are seldom 
more than 5 feet wide, and already underneath them lay the 
cables of three other electricity companies, the pipes of threc 
gas companies, and water pipes. The cables were laid directly 
in a trench whose bottom was first covered with dry sand, 
then a second layer of sand covered the cables completely. 
This facilitates the drainage of moisture from around the 
cables. Lastly, over all common stock bricks were laid, to 
warn subsequent excavators. Only at street crossings were 
the cables laid in cast-iron pipes ; ; now, however, a new 
municipal law requires all primaries to be laid in pipes. 

In all 200 kilometres (125 miles) have been laid, a large 
part of this work having been done at night, as inside a 
certain perimeter the municipality will not allow the streets 
to be opened by day. 

As the four electric supply companies in Buenos Aires 
have no distinct sections of the city allotted to them, but 


are allowed free access to all parts, it was necessary to lay 


cable over a very large area in order to obtain customers. 
There are 50 transformer sub-stations scattered over all 

the area supplied by the Cia. General; they are of uniform 

size, and have room for four 30-Kw. transformers each. 
These sub-stations are all constructed under the street, 


‘being entered through water-tight manholes flush either 1 


the pavement, or in some cases with the roadway itself; 

the latter case the iron manhole door is protected by a hal 
wood cover 4 inches thick so as to withstand the heavy 
traffic. Here, again, almost insuperable difficulties were 
met with in the shape of drains, gas, and water pipes; some 
of the gas companies had no plans whatever of the pipes laid 
when they first commenced operations, consequently they 
were often met in most unexpected places. Thus it is not 
surprising to know that a large percentage of the gas gene- 
rated at the works of some of the gas companies is lost by 
leakages, so that in parts the subsoil is saturated with gas. 
In one case in order to escape the pipes it was necessary to 
go a depth of 4 m. before the excavation could be com- 
menced, and even then the entrance had to be inclined 15° 
out of the perpendicular, 

The excavation was first lined with a wall of single bricks 
laid on edge, this was then covered with a heavy coat of hot 
asphalte, and the inner wall built in the usual way. The 
principal dimensions are 3˙5 m. high and 2˙5 m. long by 
2 m. wide. The lower part to a height of 1°5 m. is 
occupied by the transformers, these being covered by a 
removable floor in sections. Above this comes the switch 
gear, the high tension being on one side and the low tension 
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on the other. For ventilation there are two 12-inch pipes, 
one rising from the bottom of the chamber and the other 
from the top ; these terminate in two iron gratings in the 
wall of the house alongside. The upcast pipe has a small 
electric fan placed in its mouth in order to increase the cir- 
culation of air during the very hot summer months. The 
primary feeder supplies the bars of three boards on the same 
side, there being a switch fuse for each pole (+, — and 
teaser) one above the other, whilst three other boards carry 
the fuses for the four transformers. As an accurate guide 
for cutting in and out transformers in order to avoid day 
load losses as much as possible, a recording ammeter of the 
hot wire pattern is placed between the transformer low 
pressure board and the secondary distributor board. The 
transformers were built by the Union Company after the 
usual General Electric pattern. In addition to the foregoing, 
there are also 17 heavy consumers who have transformers 
installed on their premises. 

The secondary network is divided up into sections, which 
ure usually fed independently, but are capable of being inter- 
connected by means of switch fuses in the sub-stations. The 
fuse boxes were made by Felten & Guilleaume, and are of 
two sizes, for four and six cables; they are extremely roomy, 
and offer great facilities for the replacing of fuses, being in 
this respect in marked contrast to the cramped types adopted 
in many parts. There are more than 760 in use, The 
number may appear large, but as the city is laid out in 
squares of approximately 100 m. by 100 m., it was the. only 


method possible, and they are a very great convenience in- 


every way. oe 
Thomson meters are used exclusively on the consumers’ 
premises, and the price per unit varies according to the 
following tariff :— 
TARIFF. 


For comparison only, the Argentine gold dollar may be 
taken as equivalent to the U.S. dollar; actually it is worth a 
little less (96°5 cents U.S. = 1 Argentine gold dollar). The 
price per unit of energy for lighting purposes is 25 cents. 
On this price the following discounts are allowed :— 

5 per cent. if the monthly consumption exceeds 25 units. 
0 


” n ” ” ” 
15 77 $ 77 77 77 100 33 
20 ” „ „ ” ” 200 „ 
An additional discount is given at the end of the year as 
follows :— . ä 


Per lamp installed, 

5 % if the anuual consumption exceeds an average of 500 hours 
7˙5 33 77 77 77 750 77 
10 77 97 77 97 1,000 79 
12°5 ” 70 97 97 1,250 75 
15 99 55 79 77 1,500 77 
20 79 77 79 ” 2,000 79 


The average of the hours of consumption is calculated hy 
dividing the total units per annum by the kw. installed. 
The price for power up to 1, 500 units per month is 12˙5 cents 
for the first 50 units, and then 7°5 cents per unit. Above 
1,500 units by special arrangement. Power for fans 12°5 
cents per unit for any consumption. 

There are at present installed 50, 000 16-C. P. lamps and 
300 H.P. in induction motors; these latter range from $ H. p. 
to 20 H. P., and give great satisfaction. Some of the larger 
sizes are installed in flour mills and run day and night, 
only shutting down on Sundays. Where the teaser cable 
does not pass the door, single-phase motors of the Wagner 
type are adopted. Seven theatres, including the Grand 
Opera House, take their current from the company’s mains. 

Municipal lighting to the extent of 350 arc lamps is 
furnished by the company. In the narrow streets, two 
1 inch gas pipes are attached to rosettes on the walls of 
opposite houses, the two pipes being united in the centre of 
the street by a cast-brass globe from which is suspended the 
lamp; in the Boulevard Callao and Avenida Alvear cast- 
iron columns are employed. The bareness of the pipes and 
globe is relieved by wrought-iron scrolls, the whole forming 
a very neat method of suspension. The arc lamps are all of 
the General Electric open arc focussing type, and are fed 
from small transformers placed on the walls of the houses or 
in the bases of the columns. The transformer ratio is 230 to 
33, and the lamps take 15 amperes. They are suspended at 
a height of 7˙5 m. and are spaced 50 m. apart, one at the 
street crossings, and one in the middle of the block. 


Enclosed arcs were tried, but were found unsuitable for street 
lighting ; they have been very largely adopted for shop 
lighting, both windows and interiors, with marked success. 
A very large measure of the company’s success is due to 
the popularity of its indefatigable chief engineer and manager, 
Count Charles Chicogna. Probably in no city in the world 
is the population so cosmopolitan as in Buenos Aires, and 
great tact is needed in dealing with its members; a thorough 
knowledge of every European language of importance, such 
as Count Charles Chicogna possesses, is of inestimable value in 


-such a position. 


Too much praise cannot be given to the Union Electricitiits 
Gesellschaft, and their highly capable engineer, Mr. W. 8. 
Hulse (who is a specialist in alternate current working), for 
the conscientious way in which the work has been carried 
out. On looking over the main features of the whole 
installation, it will be seen that every detail has been carefully 
thought out, due attention having been given to the abnormal 
conditions existing in Buenos Aires. 

After assisting Mr. Hulse in the construction, Mr. J. T. 
Cornish, A. M. I. E. E., was appointed by the director to take 
full charge of the central station. 

During the last six months Mr. Cornish has brought the 
coal consumption to a remarkably low figure; the average 
during the 24 hours does not exceed 4 Ibs. per unit. The 
best Welsh coal is used, costing at the present time from 
428. to 50s. a ton delivered at the works. 

The running expenses of the station, apart from the coal, 
are high, due (1) to the tramway plant being in a separate 
building, thus needing two staffs by day, when one would be 
sufficient were all under one roof, which will shortly be the 
case when the extensions are complete; (2) to the large 
staff of greasers and cleaners necessary for the type of engine 
employed; (3) to the high rate of wages paid in the 
Argentine Republic. 

The peaks of the lighting and tramway loads occur at the 
same hour, viz., from 5 to 6 p.m., the maximum of the 
lighting being 425 amps. at 3,400 volts, and of the tramway, 
according to the watt meter, 600 kilowatts; the latter, 
however, was on a Sunday. 

Nothing has been said about parallel running, but 
although many stations with direct coupled alternators have 
found it necessary to adopt various devices to effect this end, 
not the least difficulty has been experienced with this plant 
in synchronising the alternators, three 500-Kw. machines 
being run in parallel every night until midnight, and no 
synchronising current is visible on the ammeters. 

Mr. Fleming is in charge of the installation department, 
while Mr. Martinez de Hoz looks after all the outside work, 
such as cables, sub-stations, arc lamps, and meters. 


(To be concluded.) 


INDISPENSABLE ACCESSORIES OF ELEC. 
TRIC TRACTION. 


By HENRY E. P. COTTRELL, A. M. I. C. E. 


(Continued from Vol. 46, page 967.) 

In the enamel rheostat delineated in figs. 104A and 104B 
(back and front view), the thin metal ribbon closely reflexed 
is attached edgewise by enamel to the cast-iron plate. The 
expansion or contraction of the metal ribbon through heat- 
ing by the passage of heavy currents does not injure its 
perfect insulation from the plate, as the strains developed 
in the enamel are wholly compression strains, and do not 
tend to raise the enamel from the plate. The surface exposed 
to the air from which the heat can freely radiate is a maxi- 
mum, and a considerable portion of the heat is also con- 
ducted to the heavy plate, and there partly absorbed and 
partly radiated with a minimum rise in temperature, on 
account of the mass of the plate being relatively very great, 
its specific heat high, and its radiating surface with the 
added ribs at the back very large. The ribbons are made 
of a special alloy, which, at the ordinary working tempera- 
tures, is not subject to oxidation or depreciation of any kind. 
Desiderata 3 and 6 are therefore completely fulfilled, 
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By this form of construction the size of the apparatus 
can be reduced by more than 15 per cent. as compared with 
forms where the coils are embedded, while the capacity of 
the rheostat can be increased by adding to any reasonable extent 
any number of plates one over the other, and connecting them 
so as to cut in any number in series as required. Desideratum 


. Fia. 1044. 


4 is therefore complied with as to compactness, and it is also 
simple, as the three necessary elements resistance wire, 
insulation, and radiating surface are all fused into one inte- 


Fra. 104 B. 


gral masa. The. subjoined table gives the dimensions and 


capacity of the standard resistance plates manufactured for 
we with these rheostats :— | 


Dimensions | No. of | Continuous | Intermittent dis- 

of a nones ; e i opacity | No. of 

one face capacity. r ; 
: ta ebai only). atts. | only), Watts. ! “ee 
— — j A- — — Se E — — — 

4x a| 2} 100 400 1— 6 
44 x 44 20} 100 400 7—12 
6k x 63 424 210 850 1— 8 
bh Xx 6 424 210 850 9—16 
8 x 8 64 320 1,280 1— 8 
8 x 8 64 320 1,280 9—16 
10 x 10 100 500 2,000 1—10 
10 x 10 100 500 2,000 11—20 
12 x 12 144 720 | 2,880 1—12 
12 x 12 144 720 2,880 13—24 
14x 14 196 980 3,920 1—14 
l4 x 14 196 980 3,920 15—28 
1 x 14 196 980 3,920 29—56 


Two other forms of enamel insulated rheostats are 
manufactured by the Ward-Leonard Company. In 
the form known as the round field rheostat, figs. 105, 


No. 1,185, Avever 10, 100% THE ELECTRICAL REVIEW.’ 941 


the resistance ribbons run between parallel plates and are con- 
nected with and insulated therefrom at one and the same 
time by enamel, any required number of plates can be 
coupled in, as shown in the figure, so as to build up a rheo- 
stat of any required capacity. The switch in the face moved 
by a milled head enables the various steps into which the plates 
are divided by the ribbon connections, to be cut in or out at 
will, so that any desired resistance can be thrown into the 
circuit, either automatically by connection with the circuit 
or by the switchboard man. i 

The other form is shown on figs. 106, and known as the 
oblong field rheostat. Here the ribbons are attached to bars 
and not plates, otherwise the principles involved are identical. 
Both forms can be mounted either on the front or back of 
the switchboard. 

The following tables (A and B) give the standard parti- 
culars of rheostats of the preceding forms for various 
voltages :— 


TABLE A.—RounpD FIELD RHEOSTATS, FOR FRONT OR 
Back OF BOARD. STANDARD SIZ EN. 


Ohms of field Ampere 


Limiting} Man. to which Ohms of | No.of | capacity | Dia. in 
voltage. | ist ater. rheostat is rheostat. | steps. of - |inehes. 
well suited. last step. 
Sa SN ee. eae — — Si 

5 15D 180 24 227 8 

62 120 150 24 28⁴ 8 

75 100 120 24 341 8 

1 75 90 24 454 8 

1°25 60 72 24 568 8 

1:5 50 60 24 683 8 

2 37˙5 45 24 91 8 

2°5 30 36 24 1°13 8 

75 3 25 30 24 135 8 

4 18:7 22-5 24 1:82 8 

5 15 18 24 2:27 8 

6 12:5 15 24 27 8 

8 9°37 11°25 33 3°64 10 

10 75 9 44 4:5 12 

12:5 6 - 72 60 5°7 15 

16 4°7 5˙7 60 7˙3 15 

20 3°75 4°5 60 9˙1 15 

25 3 3°5 60 11°36 15 

: 5 250 300 24 227 8 

62 200 240 24 284 8 

75 166 200 24 341 8 

1 125 150 24 454 8 

1˙2 100 120 24 568 8 

1:5 83 100 24 683 8 

2 62:5 75 24 91 8 

2:5 50 60 24 1:13 8 

125 3 42 50 24 1:35 8 

4 31 375 33 1:82 10 

5 25 30 44 2°27 12 

6 21 25 44 2°7 12 

8 15°6 18°75 60 3°64 15 

10 12°5 15 60 4'5 15 

12°5 10 12 60 5°7 15 

16 7˙8 9˙3 60 7:3 15 

20 6:2 T5 60 91 15 

25 5 6 60 11°36 15 

1 250 300 44 454 12 

1:25 200 240 44 568 12 

1:5 166 200 44 682 12 

2 125 150 44 909 12 

25 100 120 44 1:136 12 

250 { 3 83 100 44 1:366 12 

4 62 75 60 1:82 15 

5 50 60 60 2:27 15 

6°25 40 48 60 2°84 15 

8 31 37˙5 60 365 15 

10 25 30 60 4°54 15 

12°5 20 24 60 5˙7 15 

( 1°25 400 480 44 568 12 

1:5 333 400 44 682 12 

2 250 300 60 909 15 

500 2˙5 200 240 60 1˙14 15 

3 166 200 60 1°36 15 

4 125 150 60 1°82 15 

5 100 120 60 2°27 15 

6°25 80 96 60 2°84 15 


The latest practice in the construction and arrangement of 
switchboards is illustrated by the following specification 
representing the leading features of power and traction 
installations, such as some of the latest designed and fitted 
by R. W. Blackwell & Co. for municipal use. 
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TaBLE B.—OBLONG FIELD RHEOSTATS, FOR FRONT OR 


Back or BOARD. 


! 


Ohms of 8 
fleld Ampere 8 
Limiting Max. amp. to which | Ohmsof | No. of | capacity E 
voltage. Ist step. rheostat is rheostat. steps. of 5 
well last step. 8 
suited. 
| | Inches 
(' 8 187 . 22°5 80 3°6 10 x 8 
10 15 18 80 4°5 
12 12°5 15 80 5'4 
16 9'4 11:2 80 7˙2 
| 20 7˙5 9 80 9 
24 6°2 7˙5 80 10˙8 
150 voltsi4 32 4°7 5°6 80 14°4 
40 37 4˙5 80 18 
| 48 3˙1 3˙8 80 21°6- 
64 2°3 2˙8 80 28˙8 
80 19 2°2 80 36 
100 15 1'8 80 45 
L 128 1:2 1:4 80 57°6 
4 75 90 80 1°8 10 x 8 
5 60 72 80 2°2 
- 6 50 60 80 27 
8 37˙5 45 80 46 
10 30 36 80 4˙5 
300 volti j3 25 30 80 55 
16 18:7 22:5 80 7˙2 
20 15 18 80 9˙0 
24 12˙5 15 80 110 
32 9˙4 11:2 80 14°4 
2 300 360 80 91 10 x 8 
2°5 | 240 288 | 80 1:13 
3 200 240 80 1:36 
4 150 180 80 1°81 
| 5 120 144 80 2°27 
| 6 100 120 80 2°72 
60) vote 8 75 90 | 80 3°63 ` 
10 60 | 72 | 80 4°54 
12 50 60 180 5°45 
| 16 375 | 45 | 80 7:26 
20 30 36 80 9-09 
| 25 24 | 28˙8 | 80 | 1136 
It 32 18°75 | 225 80 14˙54 


* 
* 


ee | gener 
WANE, BTA 


Fas. 105. 


Fries. 106. 


Panels.—Material. Highly polished slate absolutely free 
from metallic veins ; all materials in foundations and backing 


incombustible ; generator and feeder circuits on separate 
panels: separate panels likewise each for Board of Trade 


A leakage detectors, station lighting and equalising switches, 


these fixed near generators. 

Fittings.—Generator panels. Two main quick-breaking 
switches connected with two bus bars at back; one 
magnetie eircuit breaker on negative pole between negative 
switch and bus bar ; one dead-beat ammeter with uniform 
scale from 0 to highest working rating of generator; one 
rheostat on shunt field sufficient to reduce voltage to pre- 
scribed working limits; one shunt of at least 500 ohms 
resistance ; one recording wattmeter ; a plug attachment at 
each terminal for connecting station voltmeter ; one lead fuse 
between positive and negative terminals; alarm connection 
between circuit breaker and an electric bell; lightning 
arrester with choking coil connected so that no main short 
circuit can be produced, and with feeders to the return 


circuit, 
(To be continued,) 
— amaaa 


ON “EARTHING” AND EARTH OON- 
NECTIONS. 


PROBABLY the most important paper read and discussed by 
municipal electrica] engineers for a very long time was that 
prepared by Mr, Wordingham for the Convention of a few 
weeks ago, Partly on account of the importance of the 
paper, and partly beeause there are other things to be said on 
the subject, we now turn to the general question, with Mr. 
Wordingham's views as a text, and it may be that the 
many subjects brought up at a meeting tend rather to dwarf 
the value of individual papers, so that the lapse of a week or 
two clears the air and leaves the subjects standing out 
bolder than some of them may appear when hurriedly ne 
to pick out statements in a paper to criticise. 

The real importance of earth connections is now 
realised by those who have to create 
and maintain them. The troubles they 
give rise to are also only too keenly felt 
by designers and mains superintendenta, 
To maintain a certain portion of a dis- 
tributing system at earth potential appears . 

very easy thing on paper and when 
discussed in the class-room with the aid of 
the blackboard, but the hypothesis that 
one is dealing with an enormous sphere 
of extremely high conductivity is the 
one thing which the practising engineer 
knows cannot be sustained. Mr. 
Wordingham puts it that each 
branch al the electrical industry has 
set up in turn a’ claim to a vested 
interest in the earth, It would be 
more accurate to say that each branch 
claims a vested right to conduct its own 
business without interference by ita neigh- 
bours, and what each requires is that 
“the earth” shall be used by other 
branches, and not a local area or basin, 
the potential of which is raised above that 
of “the earth,” and thereby rendered a 
source of annoyance and inconvenience to 
everybody else who has any con- 
nection within the area of disturbance. 
55 Quin put the position very tersely in 

his paper on Faults (M. E. A., 1898), 
when he said property in “ earth” does 
not exist, but it behoves electric lighting 
authorities not to interfere with the due 
and proper working of telephone com- 
panies’ apparatus. Many hard words have 
been said as to the National acer: 
Company’s use of earth returns, but 
will be a bad day for the trouble » 
man when these earths give place to 
metallic returns. He suggested that arrangements might 
be made with the local telephone exchange to allow 
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connection to be made from the mains through a suitable 
resistance to the exchange earth, and then from the numbers 
of the fallen indicators, the position of the telephones could 
be found on the map and faulty distributors localised. The 
question is becoming daily more serious, and the inter- 
ference between different branches of the ind has led 
to a careful study of the practical effects which follow the 
attempt to pass large currents through the earth. 

The theory of the earth’s action as a conductor has 
received attention over and over again in these columns. 
Some years ago Mr. Rollo Appleyard contributed some 
articles on the matter, and readers taking up the subject 
might find it of interest to peruse them. There is a two-fold 
aspect, and one approaches the academical treatment at first 
with some respect, only to find that apparently it does not fit 
in with the observed facts. The earth, in some text-books, 
is regarded as forming a large reservoir, and its office is stated 
to be that of maintaining the potential of a point connected 
to it at zero. But, says Mr. Wordingham, this explanation is 
not borne out by experience, as the return currents can actually 
be d „ and it is' more correct and more convenient 
to regard the earth as a large conductor through which the 
current actually does flow. This reasoning would, however, 
rather ignore the analogous case of a large water reservoir, 
with an inlet and an outlet pipe dipping into it, the example 
taken by the text-books. Such a water system would 
be affected in the same way. If, however, the inlet and 
outlet be very far removed from one another, then the flow 
through the aqueous mass could not be traced. - Traction 
systems, and cable networks with faults on, are, so far as 
the earth itself and as a whole is concerned, purely local, 
and the conductivity of the sphere or spheroid hardly 
comes in. This is another way of saying that what the 
earth lacks. in specific conductance it makes up by its 
enormous mass and the huge area of equi-potential planes 


it affords. But the difficulty is, as every practical 


man knows, to get a good and reliable connection with 
the earth. A few square feet of copper plate in damp soil do 
not give a true “ eartl connection” ; there may be a local 
contact, but as often as not the locality is geologically a 
- basin almost insulated electrically from the mass of the 
globe.“ Where the currents dealt with are small, the rise in 
potential is infinitesimal, but with large currents the local 
potential may be raised very considerably. Exactly the same 
argument applies to a water analogy. In short, the employ- 


ment of the earth as an ordinary conductor where the whole 


of the outgoing current has to return by it, is restricted to 
stich cases as occur in telegraph and telephone work in which 
the currents are small, or to such other instances as may 
permit of the earth connections being made at great distances 
apart, and then by numerous and large exposed surfaces in 
the soi. i 

The second use of earthing, to keep one of a number of 
conductors at a definite potential not much above that of 
surrounding non-electrified objecte, is only a variant of the 


first. As Mr, Preece said in his Institution paper (1891), 


when dealing with this use applied to concentric cables, a 
concentric main, whether its outer conductor is connected to 
earth or not, has its potential reduced practically to that of 
the earth. The use. of the earth is imperative to dissipate 
the static charge and to secure safety. A permanent and 
efficient earth makes the cable safe to person and dangerous 
to apparatus only which can be fully protected by fuses. 
Earth is the electrician’s bane, but there may be circum- 
stances under which it may become his antidote. The 
disturbances which arise from the ‘use of earth, for electric 
lighting purposes were fully dealt with by Mr. Preece in his 
Institution paper of 1889, and these old papers f contain a 
great deal which repays study, even at this late date. 

Those who were en in electrical work 12 or 14 
years ago can remember the dread with which the suggestion 
of Mr. Ferranti (that he believed the trouble of high 


e A good example was contained in some particulars published 
some years ago by Mr. Kennelly, and another has been recently 
given by Prof. Jamieson in his paper on the Cape Town tramway 
troubles. 

4 See also Cardew “ On Electrical Shocks from Contact with High 
Pressure Conductors,” Jour. Inst. Elec. Eng., April, 1891; Hopkin- 
son “On an Unnoticed - in certain Apparatus for Distri- 
bution of Electricity,” PAu. Mag., September, 1885. 


locally — 


pressure supply would be got rid of by using concentric 
mains and earthing the outer conductor) was received. Yet 


it certainly has been demonstrated since that if the outer be 


not earthed it will soon naturally reach that condition. 
Some ten years ago in Rome, where Siemens concentric 
cable was used, the insulated outer conductor was 80 
frequently pierced that Prof. Mengarini found it necessary 
to make the outer insulation thicker and better than 
the inner. History has repeated itself, for the Postmaster- 
General has proscribed any connection to earth in the 
case of concentric cables used on rectified arc lighting circuits, 
and the result is, that punctures of the outer insulation are 
quite frequent occurrences. The cables of the rectified 
circuits at Edinburgh suffered from this trouble, and the 
same story is told elsewhere. An earth connection on the 
outer in such a case must either be made intentionally, or 
it will come on naturally within a comparatively short time. 
In stations with earthed outer high pressure concentric 
mains, if the earth is made on the switchboard omnibus bar 
serious troubles have arisen with the machines where they 
were fitted with double-pole fuses, and the adoption of 
earths on the armature terminals connected to the outer 
system has proved a remedy. As Mr. Wordingham puts 
it, the merit of Mr. Ferranti’s original suggestion lay 
in his foreseeing that, as with both insulated poles, 
either conductor might have to withstand the full 
pressure, it was best to. at once face the situation, and 
insulate one of them for the maximum pressure possible and 
ensure that it alone should be subjected to this pressure by 
deliberately connecting the other conductor to earth. Mr. 
Wilkinson in his recent M.E.A. paper records numerous 
instances where 2,000-volt (concentric outer-earthed) mains 
have been sawn asunder by careless jointers with thecurrent on, 
always with disastrous result to the saw but with no incon- 
venience to the jointer beyond a blinding flash when the 
saw reached the inner conductor. Probably the only 
objection to earthing the outer is the necessity then arising 
for placing all instruments such as ammeters on the inner 
conductor. Probably Mr. D. F. Andrews was one of the 
first to earth the outer of a concentric cable, and the 
difficulty of earth conduction with an, uninsulated outer 
was met later by Mr. Sayer’s proposal to put all the in- 
sulation on the inner and most of copper in the outer 
conductor, so as to employ both classes of material to the 
best advantage. l * ö = 

Earthing on a two-phase system may be either; with 
two double concentrics, each outer earthed, or a triple with 
the outermost earthed ; while on a three - phase system 
with star winding the common junction may be so con- 
nected, which is a modification of Mr. Mordey's original 
proposal to earth the ou of the winding of a single- 
phase transformer empplied by a pair of non-concentric 
conductors. | | | 

Coming to. three-wire direct current work, we find Mr. 
Wordingham saying that the object of earthing one con- 
ductor is not to secure safety to life, but to enable a con- 
sumer to be supplied at such a pressure as will (presumably, 
formally) comply with the Board of Trade regulations, 
These regulations are intended to secure safety, and it can 
hardly be held that 500 volte is a “safe” pressure as 
regards risk of personal injury. The object seems to be 
that no one may receive a shock at more than 250 volts, 
and only recently an accident on the Continent proved 
that in some cases even lower pressure shocks might prove 
fatal. ä bed 

The most important case of earthing conductors is un- 


doubtedly that of tramways, but so many papers have been 


published, and so much has been said in recent years thereon, 
that it is hardly necessary to enter on this phase of the sub- 
ject. Doubtless, as Mr. Wordingham is engaged with the 
engineers of other departments of the Manchester Corpora- 
tion in a joint investigation to thrash out what is the 
maximum difference of potential between the rails and earth 
at any point that can be allowed, further information of a 
valuable kind will be presented by him to the engineering 
profession before very long. The effects of earthing on a 
three- wire direct current system are of such interest, and 
have been described so fully in the light of the experience at 
Manchester, that we may return to the subject again in an 
early issue. : 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by w. P. Tmomrson & Co. Eleotrical Patent 
Agents, , High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


13,237. “Improvements in electrical . 5 also applicable to 
stencilling or engraving.” A. Sourn. Dated July 23rd. 

18,219. Improvements in and connected with the electrical transmission of 
images and in the recording of images.” W. FnixsE-GREZNR. Dated July 28rd. 

18,280. “Improvements in arc lamps.“ J. F. ACKERMANN, Dated July 23rd: 
(Com plete.) 

18,299. Overhead railway signal by contact alarm.“ J. E. New. Dated 
July 24th. 

18,856. Improvements in telephonic relays.” W. P. THompson. (J. Tice, 
W. G. Urmson, J. W. Parsons, and H. A. Bell, United States.) Dated July 
Mth. (Complete.) 

18,875. “ . in or relating to electric ignition plugs.“ H. F. 
Arxixs. Dated July 25th. ‘ 

18,885. ovements in the method of and means for medically applying 
electricity.“ C. T. Dricas. Dated July 26th. 

18,401. An improved electrical convertin 
(La Sooiété Anonyme pour la Transmission 
France.) Dated July 25th. 

13,406. Improvements in or relating to insulating materials.“ F. A. G. 
KIRCHBERG. Dated July 25th. 

13,415. Improvements in and in the manufacture of electric insulator.” 
C. A. Lorez. Dated July 25th. (Complete.) 


18,47. An improved electric tramway system employing alternating 
y 28th. 


transformer.“ C. D. ABEL. 
e la Force par L’electricité, 


currents, preferably polyphase.” C. Carew-Grisson. Da 
18,448. Electricity used in tanning.” A. T. WEDELIN. Dated July 26th. 


13,472. “Improvements in telegraphic 5 receiving, and trans- 
lating arrangements.” A. MuinnzAp. Datéd July 26th. 

18,478. ‘‘ Improvements in electric motor starting and regulating switches 
and cut-outs.” H. F. Hunt. Dated July 2th. 

13,479. '‘ Improvements in and relating to aerial conductors and like appa 
ratus for transmitting and receiving electro-magnetic impulses.” J. T. ARM 
STRONG and A. OrLING. Dated July 26th. 

18,482. Improvements in current collectors for electric traction.“ E. BEDE. 
Dated July 26th. 


18,496. ‘‘ Improvements in electric switches.” W. F. Jones. Dated July 97th. 

18,515. Improvements in or relating to overhead trolley wires or conductors 
for electric traction, overhead electric cables, or the like.“ R. Hacking. Dated 
July 27th. 

13,588. “Improvements relating to electric motor vehicles.” 
LETTE. Dated July 87th. 


18,588. Improvements in or connected with current arresters.“ J. G. Lor- 
RAIN. (P. C. Burns, United States.) Dated July 27th. (Complete.) 

18,589. ‘* Improvements in or connected with current arresters and alarms.’’ 
J. G. Lonnam. (P. C. Burns, United States.) Dated July 27th. (Complete.) 
- 13,540. “Improvements in electric ee arrangements for internal com- 
dustion engines.“ P. Maucuin. Dated July 27th. 

18,578. “Improvements in apparatus for electrically lighting railway trains.“ 
E. T. Panker. Dated July 28th. aa ae : 

18,585. ‘‘ Improvements in electric ignition devices for internal combustion, 
motors.“ P. Mavucuin. Dated July 2th. ` 

13,592. “Improvements in or relating to electric light fittings.” H. HILL. 
Dated July 28th. 

18,608. ‘‘ A new or improved current receiver or trolley for electric railways 
with overhead current conducting system.“ G. Nast. Dated July 28th. 


E. DRAUL- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


‘Copies of any of these Specifications may be obtained of Messrs. W. P. Taomrson 
and Co., 822, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
bam, price, post free, 9d. (in stamps). 


19,999. “improvements tn olectrically Mumlaated buoys.” M. M. Lake. (b. C. f. 
Nefimane. Dated May 9th, 1898. Relates to clectric illumination of buoys. 
Incandescent lamps are arranged behind transparent or coloured glass plates 
inserted in the Buoy wall or casing and the conducting wires are united to form 
a cable which leads to a look out station on land. The mooring cable is 
wound on asubmerged drum which can be rotated in either direction by an 
electro motor connected with a generator on shore by an electric cable. The 
buoy can be raised or lowered in the water and can be used for giving various 
signals to friendly ships in time of war. 1 claim. 


19,346. ‘“‘improvemeats tn contact devices for sectional cables or conductors for 

driven vehicles.” A. H. Gthbings and J. Kay, Dated 8-ptember 12th, 

1898. Relates to electric railways and tramways with overhead or other con- 

ductors. Conductors. To prevent sparking when the trolley passes a section 

insulator, it lifts a hinged bridge-piece to connect the adjacent sections. A 
spring pin may serve to open the bridge. 1 claim. 


16,369. “improvement ta aro ” P, Morse. Dated September 12th, 1808. 
In an arc lamp having two regulating solenoids, the movable cores of these are 
connected by an iron yoke which carries the lower carbon. The solenoids are 
enclosed by iron tubes and end discs. The object is to avoid external poles on 
the cores, and render the action of the solenoids on them uniform throughout 
theirmovements. The other parts of the lamp may be constructed as described 
in Specification No. 25,244, A. D. 1897. 2 claims. 


19,446. “Improvements ia electric ” . Biumenbery wer. Dated 
September 18th, 1898. Consists in the use of @ solution of N of 


aluminium as an electrolyte in batteries. In primary batte ies, the electrolyte 

is preferably used with a zinc electrode, and a carbon or lead electrode sur- 

rounded with lead peroxide or other metallic peroxide. A sulphate of the metals 

of the alkalies or of the alkaline earths may be mixed with the aluminium ter- 

sulphate. In secondary batteries, the electrolyte isa solution of ter-sulphate of 

n mixed with the bisulphate of potassium, sodium, or ammonium. 
claims. 


16,491. “Improvements in printing telegraphe.” J. Kustermann. Dated 


September 13th, 1898. Relates to means for ensuring the automatic regulation 
of a number of Hughes printing telegraph apparatus, arranged in series, 50 
that, should any instrument get out of synchronism, no signal ean be sent or 
received until such synchronism is restored. A sectional view of the apparatus 
shows a V-shaped lever projecting into the path of the rotating contact wiper at 
a point in the disc where there are no pins. The outer end of the lever plays 
between two stops connected respectively to the controlling magnet and the 


printing magnet. The controlling magnet is polarized, and releases its arma- 
ture when a current ffows through its coils. The armature has two extensions, 
the latter forming a detent for the lever. The first extension engages with a 
pivoted stop lever, which stops the half-· round stud or allows it to pass, according 
to whether the instruments are in synchronism or not. Each instrument is 

rovided with a throw-over switch and a battery. The switch lever may also 

ave a heel portion playing between stops connected to two of the throw-over 


switch springs. 2 claims. 

18,536. “‘imerevemests la electric motors partly N 
8 S. W. Maquay and P. E. Va Dated September 14th, 1898. 
The armature of an electric motor is mounted on a sleeve running on the central 


spindle to which it transmits motion through speed reducing or increasing gear. 
The gear wheels are enclosed in a casing, on opening which they can be changed 
to alter the power. Between the sleeve and the spindle are arran ball bear- 
ings, each consisting of two tapering rings, one of which is adjustable longitudi- 
nally to take up wear, the races being of greater width than the balls to t 
of this. The carbon brushes are carried by arms on a ring divided into two 
insulated parts, and they are pressed upon the commutator by springs. Corrent 
is supplied to them through rings with which spring plugs on the arms make 
contact. By means of a toothed segment and pinion actuated by a lever the 
brushes can be moved over the cominutator so as to vary the speed of the motor. 
The movement of the brush gear may be utilised to reverse the current through 
the motor, either by a suitable disposition of contacts or by a switch actuated 
by a pin. When the motor is run froma primary battery, the lever may operate 
means for raising the zincs out of the liquid or for separating the electrodes in 
the cells. 6 claims. 


19,636. “legprevements ia and connected with primary batteries.” $. W. 
Maguay and P. E. Vanderpamp. Dated September lith, 1898. The electrodes are 
arranged so that the distance between those of opposite polarity may be 
increased or diminished so as to vary the internal resistance of the cell. One 
electrode is made with a number of projecting pieces, and is mounted so that it 
can be raised out of or lowered into correspondingly shaped recesses in the other 
electrode which is suspended in the cell and provided with an insulated facing 
and with insulated distance pieces to prevent the two electrodes from coming 
into actual contact. The electrode is raised or lowered by a togrle pivoted toa 
frame on the cover, one end of the toggle acting on an insula connected 
to the electrode while the other end is connected to a shaft, which also serves 
to actuate a number of toggles connected to other cells. 4 claims. 


16,637. “improvements ia dyname-olectric machiges.” J. Barke. Dated 
September 14th, 1898. The field magnet frame is constructed in two parts 
between which is secured a yoke or cradle carrying the bearing boxes for the 
armature shaft. After removing the upper half of the magnet frame, the arma- 
ture can be taken out without disturbing the alignment of its bearings. The 
cradle instead of being bolted between the two halves of the magnet frame, may 
be supported on lugs cast on the lower half. In the case of a motor, suchas 
may be used for driving cars, the cradle also carries bearings for a oountershaft 
which may be the car axle. 3 claims. 


16,666. " improvements 14 the befbe of slestris ma denen lampe.” E. Barioa- 
stela. Dated September 14th, 1898. Incandescent lamps, Bulbs are made 


with longitudinal grooves or ridges to diffuse the light, One form described is 
provided with narrow depressions. 1 claim. 


19,621. “lmprovements in coln-freed clestrie moters.” C. W. $. Crawley. 
Dated September 15th, 1898. Relates to coin-freed apparatus for su ying 
electricity. A pinion nut upon a screw, and in gear with a sleeve pinion, 
shifted to the left by the revolution of the pinion derived from the drum after 
prepayment; it is moved to the right by the revolution of the screw by means of 
á ratchet-wheel driven by the meter. Any displacement from the extreme 
right-hand position allows a latch to hold a switch arm, which is pulled into 
circuit when an arm is pulled out of circuit by a rod. The nut operates an 
index. Coin action. The coin drops down a shoot into a drum which is divided 
into quadrants and enclosed by a three-quarter drum, so that, as the coin 
trudes, both drums are turned together when the outer one is actuated a 
handle. Coin-discharging mechanisin. The coins fall in turn from the slots in 
the drum through a slot in the three-quarter drum. 5 claims. 


16,632. “‘tmprevements in and relating te secondary batteries.” W. A. Crowdas. 
Dated September 15th, 1898. The positive electrodes have a sheet of sulphite 
pulp or paper wrapped longitudinally around them, and against these coverings 

orated plates made from wood pulp are placed, and the whole held in anges 
by channelled end pieces of hard rubber. The covering may also be applied to 
the negative electrodes. ‘The electrodes are preferably of kind described in 


Specification No. 1,628, A. p. 1898. 2 claims. 


10,36. la or coun 
three-wire courront system.” , 

September 15th, 1898. Relates to means for balancing the circuits in three-wire 
direct current systems. A polyphased choking coil or transformer is connected 
through collecting-rings with suitable points on the generator winding, and also 
with the central wire of the system. Arrangements are shown and described of 
connecting the choking coil. 6 claims. : 


19,944. “Anew system of clectric propulsion.” W. H. Wheatley. (L. 

C. Zelenay, and J. Dulait.) Dated September 15th, 1898. Relates to a system “1 
electric propulsion by means of alternating currents, applicable to railways, 
tramways, overhead traction, lifts, ce. In principle, the arrangement consists 
of an alternating current induction motor of which the inducing and induced 
elements are each extended into a een ca line, so that, instead of a rotary field, 
a rectilinearly moving field is developed. In the application of the tem to 
the Pal donee of a tramway vehicle, the inducing element consists of an ex- 
tended iron body laid between the rails, and provided with numerous transverse 
holes or notches, through which the alternating current oonduotors are wound. 
The induced element is composed of a number of iron blocks, similarly wound 
with conductors and suspended from the car by ropes or similar means. Motion 
is transmitted from the suspended blocks to the car by rollers engaging with 
pivoted forks which are connected together at their upper ends by a rod. The 
starting and stopping of the vehicle may be effected either by connecting the 
induced coils together through a rheostat or by raising and lowering the induced 
element by means of a lever arrangement, 4 claims. 


16,609. “improvements ia connection with the meskaniom ef clectrically 
Hiuminated devices for automatically making and — clrealts used ta 
suoh electrically Hinminated devices.” J. $. Richardson, and W. A. Sent. 
Dated September 16th, 1898. Relates to switching apparatus for illuminated 
advertisements, &c. The mechanisin for making and breaking the contacts is 
operated by the weighted core of a solenoid. The core is raised, and then falls. 
In its descent it operates mechanism and also completes the circuit through the 
solenoid. An appliance is described for an advertisement spelling a word and 
showing coloured lights at intervals. The double solenoid 1s fitted with cores 
carrying a magnet. From it depends a rod fitted with a spring catch adapted to 
engage with pins on a wheel mounted on a shaft. A fly is driven from this and 
regulates the speed of descent. Another shaft is céupled to the first shaft, and 
carries a cam controlling a fork for short circuiting the solenoid at the caps. It 
also carries a series of cams adapted to operate rods and make or break circuits 
at N cups, and so spelling a word or making contacts for coloured lights. 
1 claim. 


16,766. ‘‘improvements in Incandescent bodies for Incandescent electric lampe 
and in the for manufacturing the same.” C. Kellner. Datcd September 
17th, 1898. Relates to incandescent lamps. Resistant incandescing bodies are 
moulded under great pressure from powdered very infusible metals, such as 
thorium, titanium, chromium, or wolfram, or alloys of such metals, or titanium 
nitride, and are oxidised on their surfaces by making them incandescent in air, 
or by immersing them in an oxidising liquid, or by making them anodes in a 
suitable electrolyte; or the incandescing bodies may be moulded from mixtures 
of refractory oxides such as thoria which may contain ceria, with very infusible 
metals or alloys, or with not more than 5 per cent. of graphite such as offers the 
greatest resistance to attack by a mixture of nitric acid and potassium cblorate. 
The graphite may be formed by adding cellulose soaked in zinc chloride toa 
mixture of refractory oxides, heating the body in a vacuum or a neutral gas such 
as nitrogen, and applying a high potential difference. Leading in wires are 
moulded into thick ends formed on the incandescent bodies or are fused therein 
by means of an arc. 6 claims. . - l 
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either the conduit or surface contact. 

This definite and uncompromising statement proceeds from 
Mr. J. Allen Baker, a member of the London County 
Council, and as this gentleman accompanies his pronounve- 
ment with extravagant and unnecessary remarks about the 
trolley system, we consider it our duty to point out the 
fallaciousness of his arguments. Every man and every 
public body is entitled to an opinion, and equally justified 
in giving expression to it; but if the Lordon County 
Council has determined to adopt’ a conduit system for 


reasons similar to those offered by Mr. Baker, then we 


unhesitatingly state that it is not fit to handle such a 
gigantic problem as that entailed in providing electric 
tramways for London. One can conceive, and even admit, 
objections against the overhead wire system in certain 
portions of central London ; but the provision of electric 
tramways in the main streets of London is at the moment 
quite outside the province of the County Council; they are 
concerned only with those lines which connect the suburbs 
with the main approaches of London, and if it has been 
decided to equip such lines with either a surface contact or 
conduit system, then the governing body of London is 
going very much adrift, and docs not deserve to enjoy the 
confidence of the electorate ; moreover, we shall seek every 
opportunity of protesting against the unnecessary expen- 
diture which such systems will entail. 

We have full knowledge of the æsthetic objections 
against overhead wires, and probably overhead erections are 
not always desirable, but if the slight and eventually un- 
noticeable inconvenience of a light overhead structure will 
give an economical service at a moderate expenditure, then 
there is nothing in the London streets over which tramways 
operate, which calls for the elaborate and expensive 
construction necessary in any form of underground 
conduit. On the contrary, we should have thought 
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the condition of the London streets would have rendered 
such a system absolutely prohibitive. A Belfast 
Corporation deputation, which was appointed to go 
into this question, reported that “ the difficulties that would 
be encountered in introducing an underground conduit 
system to the lower portions of Belfast, having regard to the 
position of sewers, covered river courses, gas and water 
mains, &c., the relation of street surfaces to high tide level, 
and the necessarily wide groove required in the rails, are so 
great, that the deputation cannot recommend its adoption.” 
Is a Belfast deputation one whit less intelligent than a com- 
mittee of the London County Council, or is the substructure 
of London streets different to that of Belfast ? Neither the 
one nor the other: indeed, we doubt whether any city in the 
world possesses so amazing a complexity of pipework as 
prevails in the streets of the metropolis. Ask the officials 
of any gas, electric, or water company what is the real state 
of affairs, and we think the answer will be convincing 
enough. Why, the Council itself was compelled to abandon 
the project of an experimental conduit line in a certain 
district on account of two 80-inch water mains being laid 
down the centre! It would be necessary to move such pipes 
before a conduit could be constructed, and as matters now 
stand, the work would be obviously carried out by the 
owners of the pipes. As Mr. Clifton Robinson points out 
in the Datly Mail, the Council would have first to open up 
the street to find where the pipes were, and then it would 
have to wait the convenience of the gas or water company, 
which would do the work when it was most convenient to 
it, and then send in the bill of costs. 

We will, however, leave for a moment the proposals of the 
County Council to deal with some of the statements which 
are credited by the Daily Mail to Mr. Baker. To quote 
from the interview which appeared in our contemporary, 
Mr. Baker says: “I felt sure from my knowledge as an 
engineer that the conduit should be cheaper to operate 
(leaving the initial cost of construction out of the question) 
than the trolley. In the trolley there must be a certain loss 
of electricity in working, which in a properly constructed 
conduit where both currents are conveyed by insulated bars, 
is avoided.” 

We do not wish to question Mr. Baker’s knowledge as an 
engineer, but if he were acyuainted with some elementary 
facts of the distribution of electricity he could scarcely have 
made such a statement. It is quite impossible to insulate 
an underground system so effectually as an overhead wire, 
for the simple reason that moisture collecting in the conduit 
will impair any method of insulation, and it may be taken 
for granted that on an average the consumption of current 
per car-mile will be slightly higher on a conduit than an an 
overhead system. The cost of operation includes, however, 
something more than that expended on current ; there is the 
question of maintenance, and in a conduit there is the extra 
cost of cleaning. For instance, it may interest Mr. Baker 
to learn that on the Brussels conduit system, which is one of 
the best in Europe, the cost of cleaning the continuous 
accumulation of road silt and dirt from the conduit is put at 
£100 per annum per mile of single track. Mr. F. S. 
Pearson, who is the eugincer to the large conduit scheme 
in New York, so much quoted by Mr. Baker, stated 
in a report to the Liverpool Corporation, that under 
Liverpool conditions of streets, the cost of cleaning the con- 


duits per mile of track would probably amount to £40 per 
year. Now London is not as clean as either Brussels or 
Liverpool, and it may be taken, therefore, that the cost of 
cleaning per mile of track would not be less than £50 per 
mile, but there is another item which must not be lost sight 
of, and that is cost of maintenance, a very different matter 
in a conduit to what it is on an overhead system. It must 
be remembered that in the former there is a good deal of 
what is known as special work, such as at points and 
crossings, and the maintenance of this is a considerable item. 
Mr. Pearson, in the report alluded to, stated that the main- 
tenance of special work in an overhead wire system would 
cost £60 per year per mile of track, but in an underground 
conduit system the maintenance cost per mile of track 
would be £180 per annum. If, therefore, the County 
Council in its vaulting ambition were to adopt 50 miles of 
conduit, it would have to pay something like £6,000 per 
annum for the maintenance of the special work alone, in 
order to keep the system in good condition, over and above 
the expenditure that would be incurred in an overhead wire 
system. This hardly bears out the statement that the conduit 
is cheaper to operate than the overhead system. At the same 
time Mr. Baker is at liberty to challenge these figures, 
and if he will do so in these columns and back up his con- 
tentions by giving chapter and verse, he will have the satis- 
faction of contributing some important information to the 
subject of electric traction. 

After the somewhat curious statements to which we have 
alluded, it is not surprising that Mr, Baker should make 
much of the wsthetic objections against the overhead wire; 
this is, as a matter of fact, the very foundation on which 
the County Council bases its opposition to the overhead 
system; but we will ask a plain question in connection with 
this. Has the County Council ever made personal inquiries 
and examination of the conduit lines that exist on the 
European continent? Mr. Baker appears to have made some 
kind of private tour, but entirely on his own behalf and not 
in an official capacity, and at a later date the consulting engi- 
neer made investigations for the Council ; but as far as we can 
learn the County Council has not thought fit to send a few 
of its members to Brussels, Berlin, Buda-Pesth and other 
places to obtain direct evidence as to the cost and the 
working of conduit lines. Yet cities like Manchester, 
Liverpool, Glasgow, Sheffield, where local government is as 
well understood as in London, did not consider themselves 
justified in adopting electric traction before collecting 
detailed information on the subject. Moreover, it must be 
remembered that the various municipal deputations 
which have examined the Continental practice started 
on their inquiries with a distinct bias against the overhead 
wire system. The Liverpool deputation stated that “ before 
commencing their tour of inspection, [they] were impressed 
with the advantages of the underground conduit system, more 
especially as avoiding any obstruction from poles in the 
streets, and any unsightliness that might be caused by over- 
head wires. Their inspection and investigation have, how- 
ever, convinced them that the mechanical construction of 
the underground conduit system is unsuitable for Liverpool 
roadways, with their heavy and crowded traffic, and where 
also the complicated tramway crossings would entail con- 
siderable constructive difficulties; that the system, elec- 
trically, is expensive to maintain, and liable to interruption ; 
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and that in case of breakdown, the difficulty of access causes 
serious delays. In addition, from a sanitary point of view, 
an open conduit which cannot be effectively cleansed is 
objectionable.” The deputation of the Manchester Corpo- 
ration made most elaborate inquiries into the merits of the 
rival systems, and rejected the conduit on various grounds, 
and among other observations stated that “ the underground 
slot system, though as simple to work as the overhead 
trolley, is very much more expensive, and possesses the 
serious disadvantage that it entails an entire cessation 
of traffic on the portion of line being converted for 
at least three weeks during its construction.” Mr. 
Baker is not satisfied with drawing a somewhat 
fanciful picture of the appearance of overhead wires, but he 
goes so far as to say that the Board of Trade have decided 
that any overhead lines in London must have double return 
wires. This really shows how utterly inadequate is the 
information possessed by Mr. Baker on the subject, and we 
think he ought to apply to the Board of Trade before making 
statements which cannot be substantiated. Years ago we 
used to hear a good deal of the accidents caused by overhead 
wires, which, by the way, were chiefly used for lighting ; but 
notwithstanding the numerous overhead systems on the 
Continent, and the fact that similar systems have been 
used in this country for some years without serious injury 
arising from fallen wires, Mr. Baker has the temerity to say 
that You can find case after case in recent years where 
men and horses have been electrocuted by such wires 
breaking and falling.” As a rule we should be 
dismclined to notice such an assertion, but when 
it proceeds from a person in Mr. Baker's position 
we must protest in the strongest possible manner against 
general statements of such a character. The public 
unfortunately is materially influenced by such language, and 
in the interests of electrical engineering we ask Mr. Baker 


to produce the records of such accidents. The question of 


accidents by means of falling wires was one to which muni- 
cipal deputations especially addressed themselves, and in the 
whole of the reports that have come under our notice we can 
find no trace of a single fatal accident. And what has been 
the experience in this country ? So far from men and horses 
being electrocuted, we can safely affirm that no person has 
been injured through a falling wire. Mr. Cunningham, who 
managed. the Montreal Electric Tramways, says, “ Instances 
of shock to any of the general public are extremely rare; in 
my five years’ experience as manager of the Montreal 
Street Railway, where the system is worked by the 
overhead wire, I do not know of any one case.” 
It is admitted by Mr. Baker that apart from the 


removal of street mains the cost of a mile of conduit would 


be a little over £12,000 per mile and the overhead wire 
£10,000 per mile of single track. We shall venture to dis- 
pute these figures in a moment, but we should like to give 
prominence to the fact that in a double track tramway the 
overhead structure costs very little more than that necessary 
in a single track, whereas in a conduit system on a double track 
it is necessary to provide two underground channels. But 
to make statements of cost of a conduit without taking 
into account the removal of street mains is wilfully 
shutting one’s eyes to one of the most important 
items; all along our contention has been that in con- 
structing a conduit in London streets, the heaviest 
expenditure will arise in making room for the conduit. It 
will be interesting, however, to give some facts concerning 
the cost of constructing conduits. Mr. Cunningham, in his 
report to the Liverpool Corporation, stated that “the works 
in the street cost at least twice as much as those of the over- 
head, and this, too, without regard to a very heavy cost, 
which cannot be estimated beforehand, in the moving of gas 
and water pipes.” Mr. Pearson, who has had a larger 


experience in the construction of conduit systems than any 
man living, gave, in his report to the Liverpool Corporation, 
some actual details of cost of the two rival systems. For a 
single mile of straight track for the overhead wire the cost 
is stated to be £5,822, and for a single mile of slotted 
conduit the cost is put at £9,648. Mr. Connett, who was 
the engineer to the Washington and Baltimore conduit 
systems, gave the following estimates to the deputation of 
the Manchester Corporation, and though the figures apply to 
American construction, they are useful as comparisons :— 
Slot conduit system, one mile of double 
track, with block paving . . £17,221 9 0 


Overhead lines, one mile of double track, 


with block paving 48.926 3 0 


We could give instance upon instance to show that the 
conduit may be expected to cost about twice as much as the 
overhead wire, yet in face of established facts we find 
County Councillors telling the public that the conduit costs 
very little more than the trolley, and this difference is “ com- 
pensated for by the economy in working expenses.” When 
Mr. J. Allen Baker contends that most of the objections 
raised to the conduit system have arisen from personal 
interest or from misapprehension caused by imperfect know- 
ledge,” there can be only one retort; but when he says that 
“it is naturally to the interests of manufacturers of 
electrical appliances to advocate a system where the 
main expenditure goes on electric plant rather than 
one where the greater part of the money goes on the 
permanent roadway,” the statements become farcical. We 
ask Mr. Baker as an engineer if he considers that there is 
one penny worth more of electrical plant in an overhead 
wire than in a conduit system? The electrical manu- 
facturer benefits just as much under one system as the 
other. But what should be of more concern to Mr. Baker 
is the unnecessary expenditure of public money, and instead 
of endeavouring to argue with electrical engineers, he should 
save his eloquence for that section of the public which he 
represents in the County Council. 


* 


Electrical Engineers at the Front.— We have had the 
pleasure of reading some very graphic and interesting letters 
written by Company -Serjeant-Major Rorke, A. I. E. E., to his 
relations at home, from South Africa. From one of these, 
dated June 18th and 21st, we note that the Electrical Engineers 
have been assisting in the work of repairing broken bridges at 
night by rigging up arc lamps. The conditions of this work 
may be judged from the following extract :—*“ The range of 
temperature is so great from noon to midnight, that first one 
envies the half-naked Kaffir, but when the sun has gone 
and the night advanced, one cannot slake thirst from the ice 
in-the water bottle.” However, it is consoling to know that 
“ when one is days, weeks, months in that open air, sleeping 
out on the veldt soon becomes no very great trial.” It 
appears that the headquarters of the Electrical Engineers 
are at Pretoria, from which, as a base, they make excursions 
to the places where their assistance is required. An interest- 
ing tale is that of a party of men who were delayed three 
days at Roodvaal, during which time they were constantly 
expecting an attack, but were disappointed, though 40 
minutes after their train had left the station was attacked 
and shelled for six hours. Another detachment was working 
at Leuuw Spruit, repairing a bridge for the third time, when 
the Boers made a surprise attack, and seven men who were 
separated from the rest were captured. The others took 
cover on the usual kopje, and held the enemy at bay until 
reinforcements arrived at daybreak. 

It is pleasing to read of the troops themselves, who had 
been in many engagements, that they were not changed in 
the least from the “ cheerful, careless, brave men described 
by tradition. May their labours soon be crowned with 
complete success 
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THE ELECTRIC GENERATING SYSTEM OF 
PRAGUE. 


By FRED. BATHURST, A. M. I. E. E. 


PRAGUE, the capital of Bohemia, the third city in magnitude 
in Austria, has a population of 500, 000, and is therefore 
comparable with English cities such as Birmingham, Liver- 
pool, Manchester, or Leeds. Its new electric generating 
station, which has now been in operation for about six 
months, is probably the first three-phase high pressure alter- 
nating works on a large scale which undertakes to supply 
simultaneously, and from a single set of bus bars, the elec- 
trical energy required for running the electric tramways, 
providing an electric motor service, and the public- and 
private lighting of the town. : | 

This plant, it is thought, marks an important step towards 
the final development of the problem of providing an effec- 
tive and efficient | 
system of electric 
distribution for 
large cities, and as 
it has thus far given 
in every respect the 
results anticipated 
from it, and further 
contains several 
features of novelty, 
a somewhat detailed 
description of its 
mechanical and elec- 
trical features may 
be of interest to the 
wide circle of the 
electrical fraternity 
reached by the 
ELECTRICAL — RE- 
VIEW. | 

In 1894 the city | 
authorities of 
Prague had to con- 
sider the question of 
extending the con- 
cession for the horse 
tramway system 
then in the hands 
of a Belgian limited 
company. This 
question naturally 
led to a, general 
discussion, and to 
the consideration of 
electric service in 
connection with 
street railways, and 
it was decided that 
the City Council 
should undertake the 
experiment of. itself 
equipping electric- 
ally a new route, with 
a view to obtain- 
ing practical infor- 
mation at first hand. 

At the same time the question of the public and private 
electric lighting was becoming an increasingly pressing one, 
so that the chief engineer of the city gas works (Herr 
Pelikan) was instructed to study the whole question of laying 
out an electric station from which power could be furnished 
to meet the demand for electric service in both fields. 

This engineer submitted four alternative methods, but 
recommended, as the best solution, the erection of a large 
central station in the heart of the city, which should supply 
continuous currents and feed a number of accumulator sub- 
stations in different sections of the town. 

A number of prominent engineers created a strong oppo- 
sition to this scheme, and suggested that the true solution 
lay in the erection of a single large station having uniform 
supply, which should be placed on the outskirts of the city. 
In 1896 the various suggestions had matured so far that the 
town had bought up the horse tramway concession, and 
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decided to extend the street railway system on a large scale 
and adopt an electrical service. 

The programme contemplated was— 

1. The erection of a large main generating station in the 
seventh district (Holeshovic), which should supply high 
pressure three-phase current. i 

2. The transformation of this current at certain sub- 
stations from three-phase high pressure into 600 volts con- 
tinuous current. Pa 

3. The direct distribution of three-phase current for light 
and power to private consumers from closed secondary net- 
works applied from fixed groups of transformers. 

4. The distribution of current for public street lighting 
from suitable 600-volt continuous current mains. 

Offers to carry out these plans were received from seven 
firms, and that submitted by the firm of Kolben & Co. was 
accepted, and work started in 1898.“ For convenience of 
description, the 

whole plant may be 
divided into» three 
parts: — (1) The 
generating station 
proper. (2) The 
secondary or sub- 
distributing sta-. 
tions. (3) The 
cable network. 

The generating 

` station shown in fig. 

2 is located in the 

Holeshovic district, 

between the river 

and the State rail- 

way, so as to obtain 

convenient supply 

of coal and water. 
In addition to the 

engine and boiler 

house, a coal storage, 
a general store, and 

an affice building, 

also the car barn 

and car repair shop, 
are situated here. 

When Completed, 

the engine room will 

have the approxi- 

mate dimensions 

length 460 feet, 

width 70 feet, 

height 36 feet; 

but at present it 

has been necessary 

to complete a length 

of 300 feet only. 

In order to im- 
prove its lighting, 
the central portion 
of the engine room 
is built out as an 
ornamental exten- 
sion, some 65 feet 

in height, and ar- 
ranged in two floors. In this portion the main switch- 
board is arranged, and around it the various laboratory 
testing and staff rooms. 

The boiler house (fig. 3) is arranged alongside the engine 
room, being equal to it in length, and having a width of about 
60 feet, and a height of about 25 feet; the condensing and feed- 
water pumping apparatus is arranged near the engines, whilst 
the main feed-water tank and filtering apparatus are placed con- 
tiguous to the boiler house. Capacity is provided for an ultimate 
total of 32 boilers (Tichbien’s system), but at present only 16 
are required. Each boiler has a heating surface of 2,500 square 
feet, and consists of two flame tubes arranged under an upper 
tubular boiler. Separate steam superheaters (Schweerers) of 
about.1,000 square feet superheating surface are provided, 
so that the steam coming from the boilers at 170 Ibs. per 


»The Kolben works were described by the writer in the ELEC- 
TRICAL REVIEW, August 18th and 25th, 1899. 
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square inch pressure can be superheated up to 600° F. The 
boilers are divided up into batteries, four constituting a set, 
and separate flues are arranged for every two sets, so that 
ultimately the boiler house will have four distinct ’ chimney 
stacks towering to a height of 280 feet, and 3 feet in 
diameter at the top. The main steam piping is arranged in 
ring form directly above the boilers, connections being made 


to it so that any engine can be worked either by steam 


ar g | i 
Fre. 2.— ENGINE Room, SHOWING + NOVEL N OF EXCITER. 


coming direct from the boiler, or by steam which 1 ee 
the superheater, so that the engines can work with or 
without condensation. The condensation is effected by 
water brought direct; from the river by a duct of 
oval cross-section (about 42 inches x 
which is arranged underneath the engine room in its Whole 
length. A special suction well is provided under each engine, 
its opening from the river being fitted with suitable valves. 
to guard against the possibility of extra high 
water. A second duct of larger cross- 
Section carries away the warm water (after 
it leaves the condensers), and passes it 
towards the pumping apparatus, by which 
it is forced into the filter tanks, and thence 
used as the boiler feed water. Triplicate © 
pumping apparatus is provided, namely, 
rotary pumps (Encke system), compound 
piston pumps, and injectors. The rotary 
pumps, each driven by a 4 H.P. three-phase 
motor, pass the water from the duct 
into the reservoir feeding the filters, whilst 
the piston pumps pass the water from the 
filters to the boilers. The injectors are 
used as a standby. Four sets of Desrumaux 
filter apparatus of 30 square metre surface, 
and the requisite reservoir tanks are 
employed. 

Coal is brought by the railway to a 
cold storage building, by a side track which 
is higher than its floor level, so that it may 
be directly discharged into the building. An 
electric elevating apparatus fills special 
small tilting cars running on a track 
arranged through the boiler house, and 
these unload into the automatic stokers provided for each 
battery of boilers, and driven by a 4-H. P. motor. The 
ashes coming from the boilers are emptied into baskets 
which discharge into similar small tilting cars, which run in 


a tunnel ‘arranged under the boiler floor, and are passed on 


to the ash’ house by means of further electrically-driven 
elevators. 

The engine room is traversed throughout by a travelling 
crane of 20 tons carrying capacity. In it there are at present 


37 inches), f 


located five steam dynamo sets of 1,000 k. H. P. each, although 
space is provided so that five more sets of 2,000 H. P. can be 
ultimately put down. Four of the present sets can carry the 
load now on the station, the fifth set being held as a reserve. 
The steam engines are of the horizontal triple-expansion type, 


the high pressure cylinder, 20 inches diameter, with the medium 


pressure cylinder, 30 inches in diameter, being arranged on 
one side, whilst the low pressure cylinder, 48 inches diameter, 
and condenser air-pump are arranged on the 
other side of the fly-wheel type generator. 
The length of the stroke is 4 feet. The 
low pressure cylinder has Corliss type 
valve gearing, while the high pressure 
cylinders are controlled by a centrifugal 
governor, the weight of which ćan be 
changed in position by means of a suitable 
lever combination and spur and wheel gear- 
ing (fig. 1), which is driven bya4-n.p. three- 
phase motor, adjusted and controlled from 
the switchboard gallery. In this way the 
attendant can adjust the speed of cach 
engine from his stand, and the generators 
-can be switched into parallel without first 
artificially loading. The most economical 
working of the engines is 750 H.P. at 90 
revolutions per minute. The magnet wheel 
(rotor) of the generator is placed directly 
upon the crankshaft of the engine between 
the high and low pressure cylinder 
divisions. Arranged concentrically around 
this wheel is the stator, which carries the 
high pressure winding, and which is mounted 
on a cast-iron bedplate in a manner which 
allows it to be moved in an axial direction. 

These three-phase generators have 
been built by the Electricitäts Actien- 
Gesellschaft vormals Kolben & Co., of 
Prague 1 and are designed for an intake of 
1,000 H. p. working on an inductive load with a power 
factor of 0°85, and give therefore a useful output of 
825 Kw. at 300 volts pressure, the current in each phase 
being 160 amperes. ‘The revolving magnet wheel has 64 


Poles and generates at 90 revolutions per minute, 48 periods 
per second; 


it consists of a divided cast-iron fly-wheel 
carried, by 10 double arms springing from the hub. Cast, 


Fig. 3.— BoOlLER HOUSE. 


steel magnet cores are secured in the rim. These magnet cores 
are of oval cross-section at one end and have a cylindrical 
prolongation at the other end which exactly fits the holes 
bored in the cast-iron rim. This construction reduces the 
contact surface between the steel and cast-iron, so as to 


correspond to the different magnetic reluctances of these 


materials. The pole-shoes are made of laminated sheet-iron, 
the steel cores being cast directly into them, it is thus 
possible without complicated mechanical connections to entirely 
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prevent the creation of eddy currents in the pole- pieces, and 
nevertheless provide sufficiently large peripheral surfaces in the 
stator iron ring in order to lay the armature coils in the 
necessary slots. The magnet winding is made up of flat copper 
bands, 1 inch wide wound up on edge, being first pressed 


Fig. 1. 


together under hydraulic pressure and then pressed upon the 


cores; the circumferential speed of the magnet wheel is some 
80 feet per second, and’ its diameter is about 17 feet. The 
stator or stationary armature carries the high pressure winding, 
and is built up with a laminated iron core ring, the slots 
being insulated by micanite troughs. The 
winding consists of 96 coils laid in the 
slots and solidly fastened therein. This 
core ring is carried in a strong cast-iron 
frame ring which, as before stated, can be 
moved axially so that any single armature 
coil as well as magnet coil can be easily 
replaced if necessary. The stator frame 
is also adjustable in a vertical direction 
by means of strong adjusting bolts which 
rest upon cast-iron bedplate. The mag- 
netic proportions of the alternator, as 
well as its windings, are so calcu- 
lated that very small pressure variations 
are noticeable even with varying loads ; 
the design provides high air-gap in- 
duction, strong iron saturations, small 
armature leakage and reactance. The 
generators have a good pressure character- 
istic at no load, and a favourable short 
circuit curve. The full load current is 
reacted with the short circuited armature 
windings at an excitation corresponding 
to one-third of the normal voltage. 
The machines work at full and even over- 
load very quietly and without humming 
noise. The total weight of the generating 
machine, excluding exciter, is 140,000 Ibs. The exciter is 
driven from the engine main shaft by means of a helical 
gearing with a reduction of 1:4. The worm wheel is made 
in two pieces of phosphor bronze, and is keyed directly on 
to the shaft and drives on to a worm shaft of hardened steel. 


This shaft runs in ball-thrust bearings, and the whole 
gearing is enclosed in a tightly fitting grease case. The 
shaft is provided with a rigid coupling which connects to a 
continuous current exciter dynamo, having an output of 
10 KW., and! this method of conveniently driving an exciter 
from a double crank horizontal engine (see 
fig. 2) solves a difficult problem in a very 
successful and neat manner. 


(To be continued.) 
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THE BOIS DE BOULOGNE COM- 
BINED TROLLEY AND SUR- 
FACE CONTACT TRAMWAY.‘ 


M. VEDOVELLI's system of electric traction 
with surface contacts has just been applied 
to the Bois de Boulogne railway which 
extends from the Neuilly Gate to Saint Cloud, 
passing along the Bois de Boulogne, passing 
in succession through the Sablous Gate and 
the Madrid Gate, following the Seine for 
about 1,500 metres and crossing it at the 
Suresnes Bridge and arriving at the terminus 
at the summit of the Val d'Or. The trac- 
tion is of a mixed character, the line being 
divided into nine sections worked alternately 
by the trolley system and by surface con- 
tacts. The contact system was ordered by 
the administration to be used at the gates and 
at all points where it was considered that the 
overhead line would detract from the beauty 
of the scenery of which Paris has every 
reason to be proud. Fig. 1 shows a view 
of the station at the Neuilly Gate; at the 
starting point the overhead wire is used. 

Near the Hippodrome at Longchamps, 
before arriving at the Suresnes Bridge, a 
loop line (fig. 2) has been made in order to allow 
of a special service between the Suresnes Bridge and the 
Neuilly Gate. 

It was necessary to arrange, for tlris service, for those days 
when, owing to attractions of the Hippodrome, the traffic 
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will be considerably increased. - It was really the importance 


* Paper read by M. X. Gosselin before the Société Internationale 
des Electriciens. Translated from the Journal of the Society. 
We {are indebted to the publishers for the illustrations.—Eps. 
Erec. Rev. 
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of this traffic that decided the employment of the contact 
system and caused it to be chosen in preference to the other, 
without taking into account considerations of economy. 
The line being divided into various sections, it was desired 
to avoid the stoppages and jerks that might occur in passing 
G * 
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from one system to the other. With the contact system the 


change in the mode of working is effected at the normal 


speed. To do this the trolley line is continued for some 
metres over the contact line, so that for a few seconds the 
car is receiving the energy both through the wire and 
through the contact blocks. Moreover, 
in order to facilitate the resumption of 
the wire, a bow is used which is 
brought to rest automatically on the 
line at the moment it comes into 
action. Fig. 3 is another view 
of the surface contact line. 

The Bridge of Suresnes is traversed 
by a single line worked by contacts. 
Fig. 4 shows a view of the overhead 
line along the Boulevard de Ver- 
sailles. Fig. 5 is a photograph 
of the generator room. The plant 
was supplied by the Fives - Lille 
Company. It consists of two groups 
of generators, one of 400 kw. power, 
the other, which acts as a reserve, of 
250 KW. | 

The steam engines are of the well- 
known horizontal Fives-Lille type with 
four distributors. The dynamos are 
over-compound 500-volt machines. 

Two feeders start from the board, 
one supplying the up line, and the 
other the down line, and are branched 
into the section comprised between 
Longchamps and the Neuilly Gate. 

This board is furnished with the 
ordinary measuring and safety apparatus, 
voltmeter, amperemeter, lightning con- 
ductor, and automatic circuit breakers. 

The rolling stock consists of motor 
cars and trailers, fig. 6. The cars 
measure 9°40 metres between the 
buffers, and are mounted on two 
pairs of wheels, The distance between 
the axles is 4°80 metres. The curves 
of the track have at several points a 
very short radius (25 metres), and in order to round them 
the axles have had to be mounted on converging jointed 
trucks, which act very satisfactorily. 

Fig. 7 shows a diagram of M. Vedovelli’s system of line 
with surface contacts. 
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L is the line conveying the current, Pi, P., Pg, the 
contact studs over whiclr the contact bar, B Bl, of the 
tramway passes in succession, and receives the cur- 
rent, which passes on to the electric motors, returning to 
the station by the rail. 

The tramcar goes in the direction of 
the arrow, F. 

- Referring to the contact bar at the 
moment it receives, normally, current 
from the stud Pi, as soon as the 
extremity, B, of the bar touches the 
stud, Pz, à derived current passes 
through a solenoid, s,, of fine wire, 
and returns to earth, i.e., to the rail, 
by the two terminals, a, and 3,, 
connected on short circuit by a 
bridge-piece, kz, which is movable 
round an axis of rotation, o The 
solenoid contains an armature of 
soft iron connected with the sup- 
porting lever of the bridge-piece, 
Kz, so that when the solenoid 
receives the current and attracts its 
armature, the bridge-piece, k,, is raised 
vertically. It leaves the terminals, 
a, and b, on which it rested freely, and 
bears heavily on the terminals, c and 
di, which it short circuits. Now the 
terminal, dz, receives the current directly 
from the line, the stud, P., comes, 
therefore, into metallic connection 

with the main line, L. The stud, Pi, 
remains capable of feeding the contact bar of the tram- 
way until the next, stud, P, has in its turn been 
brought into metallic connection with the line, I. Now 
when the bar, still travelling in the direction of the 
arrow, F, has passed into the position shown by the 
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dotted; lines in the figure, the solenoid, 83, following the 
mechanism explained above, will have attracted its armature, 
and the bridge-piece, Ks, having connected the terminals, 
ca da will, on the contrary, have cut the circuit between 


the terminals, a and 06, The derived current passe 
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ing through the solenoid, S, is therefore interrupted at these remains insulated and the solenoid is directly connected with 
points. The armature, K, falls back upon the terminals, the rail. 


n by, and the terminals, c dz, are disconnected. The stud, ` M. Vedovelli's tramway, like all others of the kind, is pro- 
P, is thus also disconnected. . vided with a safety apparatus, in order to prevent a stud 
from being uncovered by the vehicle while 

i it is still charged. This arrangement 

— consists in this case of a pendant chain 


connected permanently with the earth 
and brushing in succession the studs 
released by the car. If by accident one 
of these studs remained charged, the 
chain by its contact would produce a 
short circuit on the line, and would bring 
about' either the melting of the safety 
fuses placed in the corresponding distri- 
butor, or the release of the automatic 
circuit-breaker of the central station. 

M. Vedovelli’s system, by the very 
fact that the stud when charged effects by 
its introduction into the circuit the 
release of the preceding stud, gives 
the vehicle a well defined rate of pro- 
ceeding. The mechanism which we have 

described for the successive excitation 
and release of the studs is not reversible. 

In cases where the requirements of 
the road necessitate the establishment of 
a single line, and where consequently we 
are obliged to have vehicles travelling in 
both directions on the same line, a simple 
solution of the problem is to supply the 
track with a double series of distributors ; 
some feeding the up line and some the 
down line. 

In this case, in order to prevent the 
studs of the up line from being charged 
by the up cars, the extremities of the 
solenoids may be connected with a common 
earth wire which will be insulated from or 
braught into contact with the rail as 
required, by a single commutator worked 
automatically by the vehicle itself. 

We.may also remark that in order to 
Fig. 5. reverse the action of the distributors, we 
have only to switch the connections to 
Thus by a very simple arrangement the introduction into earth of the solenoids which are to be connected with the 
the circuit of one stud shuts the preceding stud out of the right hand commutator in the case where the direction in 
circuit. which the car is proceeding is the opposite one to that 
By virtue of a very ingenious device, the bridge piece, K, indicated by the arrow. This reversal of the connections 
only leaves the terminals, a b, after 
having connected the terminals, c d. 
It follows from this arrangement: — 
(1) That the main current is 
brought to the stud required by the 
contact bar, and that the closing of 
the studs, c d, does not serve to estab- 
lish the main current; (2) that 
the terminals, c d, are disconnected e 
when the stud about to be released is 
still in contact with the bar. These 
terminals, therefore, do not serve to 
break the current, which is always 
done in the contact bar. 
It is, in fact, of the highest import- 
ance for the good working and the 
durability of the apparatus that the 
terminals, e, d, should be used, not as 
interrupters, which would be the seat 
of sparks and so be rendered liable to 
rapid burning up, but as commutators 
connecting or separating metallic ter- 
minals, brought to the same potential, no 
spark between them being then possible. 

We have supposed the tramway 
to be working normally. At the com- 
mencement the first stud will evidently 
receive the current either from the trolley or from a may be effected by means of a simple two-way commutator 
stud charged by hand as the cars start from the works. placed in the distributor. 
The last stud of a section consists simply of a The contact studs are placed at intervals of 3 metres, and 
commutator of the ordinary type, of which the terminal, , the distributors 10 in number are placed in leaden boxe 
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along the side of the track. A single commutator then 
controls the whole of the corresponding section, and can be 
manipulated automatically by the passing of the train. 

This subjection of the direction of the car to that of the 
action of the distributors occurs inevitably in all tramway 
systems worked by contacts in which the stud charged cuts 
off the current from the disconnected stud. 

In certain instances this inconvenience becomes a real 
advantage, as the electric system of feeding constitutes in 
itself an inviolable automatic block system. 

It will be noticed that the tram when in motion never 
covers more than two studs. The track therefore becomes 
free as soon as the vehicle has passed, and a second car can 
follow at an interval of a few metres. l | 

This is an advantage over some 
systems in which the line has to be 
divided into sections which one car, 
and only one, must occupy at a time, 
or a stoppage will be occasioned: in the 
normal distribution of the current. 

One of the contingencies to be pro- 
vided against in the stud system of 
tramways is the failure of the bar to 
make contact with a stud either through 
the bad working of one of the distri- 
butors or through the accidental inter- 
position of some insulating material, a 
piece of wood, sheet of paper, &c. 

In the system we are describing, if 
the car fails to make contact with a 
stud, the preceding one is not 
disconnected, and the safety chains 
on touching it, produce a short cir- 
cuit which brings into action the 
fusible safety apparatus or automatic 
circuit-breakers. 

The current is thus broken on the dis- 
connected stud. By hypothesis, it is not 
established on the next : the car stops. 


It is, in my opinion, one of the great advantages of the 


system never to allow the car to pass a stud that has not 
worked normally. 

We can thus be absolutely sure that in the course of the 
working any defect produced will reveal itself at once, so 
that the remedy can be applied immediately. All tramway 

ms worked by contacts do not offer this security. 

The utilisation of the distributors as commutators and 
not as interrupters ensures, as we have already remarked, the 
suppression of arcs of establishment or breakage of current 
in the apparatus. 


The result is great reliability of working as regards 


derivations of currents which might be produced on the line 
between the studs and the earth when the insulation of the 
contacts is defective. We passed a car over some studs on 
which we had purposely established an artificial derivation, 
allowing about 80 amperes over the normal charge to pass. 


As the breakages of the arc took place on the contact bar, 


the distributing apparatus supported the overload very 


well, 
In short, therefore, M. Vedovelli's tramway seems very 


interesting from the point of view of simplicity of mechanism 


and safety of working. 


BRADFORD CORPORATION TRAMWAY 
CONTRACTS. 


In our last issue we published and commented on a letter 
addressed to the Bradford Town Council on the subject of 
the contracts for the electrical overhead equipment of the 
new tramways. In reply to this, a long rejoinder, embodying 
also the above letter, has been addressed to the Town Council 
by the contractors who are carrying out the work. In order 
to save space, we have taken the liberty of omitting the 
extracts from the first letter, where indicated by asterisks, 
which may be referred to in our previous number, and we 
have also omitted certain passages which contain injurious 
reflections upon the writers of it :— 


August 7th, 1900. 


To the Tramway Committee of the City of Bradford, Town Hall, 
Bradford. 


Gentlemen,—Our attention has been called to a letter published 
and sent to your Corporation on or about the 2nd inst., by R. W. 
Blackwell & Co., Limited, of London. We are amazed at its 
contents, as the letter is an indictment of your honourable body and 
your engineers, and a-most serious reflection on our integrity and 
ability as contracting engineers. We, therefore, have taken tho 
right to answer every paragraph of this letter. You will note in 
our letter that we have quoted R. W. Blackwell & Co.’s paragraphs 
and our answers to them—in some cases our answers are in the form 
of questions. | | 

* * a + a 


Answer 1.—Did any of Blackwell's engineers, agents, or men soe 
2 


* 


ET a 
> 5 
Dp S, 2 
j> $ 
82 = ss 
LJ Cz i dz J Ca dı 
— — Ky 
a; 1 6. ä ay 
eo 
T 
GRAA 


or make any suggestions regarding the specifications before they 
were submitted for tendering ? 5 
+ + * + i 

Answer 2.—Did R. W. Blackwell & Co., Limited, tender in direct 
accordance with your specifications when they were endeavouring 
to force in a revised tender after the tenders had been opened and 
before they had been submitted for acceptance by your Tramway 
Committee ? 

+ + © © @ 

Answer 3.—Macartney, McEuroy & Co., Limited, did tender in 
accordance with the specifications, and there has not been any 
material departure from the specifications, and what slight changes 
have been made are beneficial, such as are usual in contract work, 
which the Corporation of Bradford or other cities have a perfect 
right to make, as stated in the common conditions of all specifica- 
tions, without consulting R. W. Blackwell & Co., Limited. 


Answer 4.— Were not the samples on exhibition at the city sur- 
veyor's office samples furnished by R. W. Blackwell & Co., and such 
samples being material of which he claims to have the exclusive 
right of sale, and what no other contractors but themselves could 
furnish to Bradford without their permission? Did not the speci- 
‘fications state that the material need only be equal to them? 
There are several manufacturers turning out material of same 
equal if not better than material furnished by Blackwell & Co., 
Limited. . 

+ * @ + e 

Answer 5.—Have not tests and analysis proved that the so-called 
Ætna and Hecla insulation are of practically the same composition, 
but of a different colour? The manufacturers’ list shows that there 
is less than 1d. difference in the shilling between the two when 
assembled with the usual fittings. The competing trade in America 
know the reason for the difference. 

© 0 e e e` 


Answer 6.—What is the breaking strain of a § inch bolt? It is 
10,908 Ibs.— What is the maximum weight of 40 yards (one span) of 
three-nought trolley wire, such as yon are using? It is 65°6 lbs.— 
What is the cross-section of the Dirigo steel stud referred to by 
Blackwell? It is ? inch, plus [4,th of an inch.—What is the cross- 
section of the Anderson so-called # inch steel stud referred to by 
Blackwell? It is # inch, less 1th of an inch. Therefore, the 
“ Dirigo ” bolt, which is being used on your line, is larger in cross- 
section by ;$ th of a inch, and technically must be the stronger.— 
What is the weight of the insulating compound on the “ Dirigo” 
bolt? It is 23 ozs. This is the bolt referred to by Blackwell.— 
What is the weight of the insulating compound on the Anderson 
2 inch bolt? It is 23 ozs.—What is the length of the Dirigo bolt 
(stripped)? 38 inches.—What is the length of the Anderson bolt? 
3g inches. Therefore, technically, there is more insulation, which 
is the costliest part of the complete bolt, on the “ Dirigo” bolt than 
there is on the Anderson bolt, as the Anderson bolt is 4 inch longer 
than the Dirigo bolt, which is not necessary. There is also more 
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insulation to the cross-section of the Dirigo bolt than there is tothe 
cross-section of the Anderson bolt. This is a decided advantage. 
These true facts prove that Blackwell’s statement that the insulation 
is about 30 per cent. heavier, is not correct. Blackwell & Co. 
state that Dirigo insulation bas not been tested. Every piece is 
tested before leaving the factory, and the same insulation has been 
under a practical test on the Dover lines three years, Glasgow lines 
two years, Halifax two years, West Hartlepool 18 months, 
Southampton 12 months, Aberdeen eight months, and hundreds 
of cities in the United States and Canada and the Continent. 
Blackwell & Co.'s statement is again incorrect. g 
+ © a A © 

Answer 7.—The late Dr. J. Hopkinson no doubt specified the 
insulators referred to. He did not design it, as it was in actual use 
in America four years before he became consulting engineer to the 
Liverpool Tramways. The ? inch bolt was first used, to the writer's 
knowledge, for the large figure 8-wire, but was discarded, due to 
the necessary decrease of insulation on the ? inch bolt—there being 
more insulation on the § inch bolt for the fittings, which are common 


to both bolts and all sizes of trolley wire. The tna and Dirigo, 


insulation manufacturers’ lists show that the complete fitting, 
including bolts, is cheaper in the tna case than in the Dirigo. 
The difference in cost for your complete contract on this basis, 
estimating 1,000 hangers would be used, would be approximately 
£14, in favour of the Dirigo, which is costlier. Blackwell is again 
in error in stating where the 43-inch insulating bolt was designed, 
and also when he states that Dirigo insulation is a cheaper grade 
and designed differently. 
0 + * 8 ® 
Answer 8.—The 2-feet ears are too heavy for the line, and in the 
writer’s opinion, is the cause of so many lines breaking—note 
Liverpool line came down on July 24th, 1900. Our lines, with 
three-nought wire, with the 18-inch ear, and stronger, but less bulky, 
fittings, have never come down. You can have too much weight on 
your trolley wire in ears and fittings, through an effort being made 
up for defects in the construction elsewhere, of which some con- 
tractors are ignorant. Inspect the Liverpool lines, and see if they 
are as well and substantially built, wire as tight, and in the same 
workmanship condition as the lines built by us for you. As far as 
mechanical and electrical construction goes, you will find there is 
no comparison. 
e 0 e a . e 
Answer 9.—We believe you have abandoned the special type of 
the section insulator, because it has been found in actual practice, 
on the lines built for you by Blackwell & Co., to be faulty, and an 
obstruction. You certainly have the right to discard faulty material, 
even if specitied, without consulting R. W. Blackwell & Co. or other 
contractors. The section insulator we are erecting is equal, if not 
better, than the samples furnished by Blackwell & Co. to your city 
surveyor's office for his competitors to tender on. Some of their 
competitors have had a much longer and more varied experience 
than they themselves have had, and are competent to design and 
select line fittings in accordance with the true intent aud meaning 
of your specifications, without placing themselves in a position to 
purchase from their competitors, R. W. Blackwell & Co., and thereby 
be absolutely in their power regarding material and delivery. 
e 6 * e & 


Answer 10.—The poles, pole trimmings, and fittings being sup- 
plied by us are of a much neater design, heavier in every way than 
those supplied by Blackwell & Co. to you. The bases alone are 
approximately 1 cwt. heavier, and of a much better design than 
those furnished by Blackwell & Co. In support of this statement 
we have a claim for an extra for weight on these bases over that 
figured on the drawing shown us when making up our tender. 
Blackwell must again be in error. 

+ + a * -e 

Answer 11.—The bracket arm fittings are of a superior design to 
those furnished by Blackwell & Co., and in their misplaced zeal to 
criticise and draw objections to work which does not concern them, 
they have made a statement in the last paragraph which does not 
appear in your specifications, i.e., “the flexible suspensions were 
specified to be entirely free from the bracket arm fittings.” The 
design you have accepted is au improvement on the type furnished 
you by R. W. Blackwell & Co., and the inner base of the flexible 
arrangement is held more rigid by the strut rod, which not only 
wives support to the bracket arm, but also supports rigidly the flexible 
base. This is mechanical engineering, and this design was turned 
out by a mechanical engineer who specified malleable fittings instead 
of cast-irou, of which the brackets supplied by Blackwell & Co. to 
you are made, 

2 * © o & 

Answer 12.—A comparison between the work and material 
erected by us, and being erected by us, and the work and material 
erected by R. W. Blackwell & Co. in your city, will prove to 
even a layman which is the superior work. Blackwell & Co. are in 
error again. Blackwell & Co. 's so-called estimate of a difference of 
4851 168. 10d. is an absurdity. How could they get their estimate 
down to shillings and pence before our complete contract is tinished, 
and without actually finding out the cost to us of all our material? 
Their skill in estimating in this case is on a par with the skill shown 
in the estimate of their tender for your contract, which was £1,476 
(approximately) higher than Macartney, M’Elroy & Co.'s when 
tenders were opened at 10 o'clock in the morning by your sub- 
committee, and their futile attempt to hand in a revised and lower 
tender before the tenders were considered by your Tramway Com- 
mittee at 4 o’clock in the afternoon. This was the crowning error 
of all, and now their letter plainly shows the hand of a disappointed 
competitor who will not, and cannot, acknowledge defeat. 

The above paragraphs [omitted] have been taken from a letter 
signed by R. W. Blackwell & Co. which appeared in the Bradford 


Observer of the 3rd inst. Are Blackwell & Co. your engineers, and 
have they a claim on Bradford? Have they the right to question 
or object to your exercising the powers which are given you under 
the clauses in the general conditions of our contract with you? Who 
and what is this firm that practically would dictate to your city and 
your city officials as to what you should do?... . . We tender 
fair on specifications which we never see until they are submitted 
to us for tendering purposes. We never endeavour to have material 
which we claim to have an exclusive right over, specified, nor do we 
furnish samples of the same material so that we may have an 
advantage over legitimate competitors. Neither do we request the 
permission to revise our tenden after all other tenders have 
been opened, but not acted upon. 

We are amazed at the public liberty this firm has taken in criticis- 
ing your actions...... Our work speaks, and will speak, for itself. 
Compare it in all its details with the work and material erected by 
R. W. Blackwell & Co. in your city. Test the work and material of 
both contractors, in actual use, and by the mile or tens of miles. 
The comparison will favour us, and show the weakness of the position 
which this firm has taken up. 


We remain, yours respectfully, 
MacaRTNEY, McEnroy & Co., LIMITED, 
J. F. Macagtney, Managing Director. 
Contractors to the Bradford Corporation. 
53, Victoria Street, Westminster, London, S.W. 


(Signed) 


A meeting of the Tramways Committee of the City 
Council was held on the 9th inst., the chairman (Alderman 
J. Cowgill) presiding. The letters concerning the tramway 
contracts had previously been referred to a sub-committee, 
and the following report upon their conclusions in the matter 
was presented :— 


The sub-committee having considered the matters referred to 
them, beg to report as follows: — They have received very full 
explanations from the chairman, the city surveyor, and the con- 
tractors, Messrs. Macartney, McElroy & Co., with reference to the 
statements contained in Messrs. Blackwell & Co.'s letter, and the cir- 
cumstances in connection with the acceptance of Messrs. Macartney, 
McElroy & Co.'s tender, and the subsequent carrying out of the 
works to date. They find that originally five tenders were delivered, 
including Messrs. Blackwell's and Messrs. Macartney's tenders, that 
the tenders were all, according to the then custom, opened by the 
chairman and Mr. Dawson (as representing the city surveyor), and 
not by a sub-committee, as stated in Messrs. Macartney's letter, 
after which they. were initialled, with a view to their tabulation and 
analysis, for consideration at the meeting of the Tramways Com- 
mittee the same afternoon. It appears that subsequent to the opening 
of the tenders Messrs. Blackwell's representative saw the chairman, 
and was informed by him that their firm was considerably out of 
it.” Messrs. Blackwell's representative delivered to the chairman 
an amended tender, offering to do the work at an amount less than 
was previously tendered by them, and below that of Messrs. 
Macartney, but he informed them that he doubted whether the Com- 
mittee would consider it. This amended tender was submitted with 
the other tenders, but was not accepted. It appears that Messrs. 
Blackwell’s amended tender having been addressed to the chairman, 
was returned by him to Messrs. Blackwell. Messrs. Macartney 
executed their contract in due course, and have commenced the 
execution of the works. Certain variations in the contract have 
been made since the tender was accepted, with the full knowledge 
and approval of the Committee and their engineers. The contract 
provides for variations, alterations, omissions, and deductions, as all 
contracts do, and Messrs. Macartney are carrying out their contract 
subject thereto in accordance with the specification, and the Com- 
mittee are quite satisfied. that in every case the substituted apparatus 
and materials are at least fully equal to those already specified, and 
in many cases an improvement. 


The report was adopted by the Tramways Committee, and 
it was subsequently approved at a meeting of the Finance 
and General Purposes Committee. 

The following letter was subsequently received by the 
Corporation :— 

To his Worship the Mayor and Council of the City of Bradford. 


Dear Sirs, —Our attention has been drawn to the statement con- 
cerning our letter to you of July 31st, which was made by Messrs. 
Macartney, McElroy & Co., Limited, to the Special Sub-committee 
of the Tramways Committee. This in no way denies the accuracy 
of our statement, that the goods which are now being supplied are 
not in accordance with the specification, or that they are lighter aud 
cheaper than those which you called for, and they agree to supply. 

We respectfully submit our criticisms on the statement above- 
mentioned. 

1. We supplied a certain amount of information to the cit 
engineers at their request. This was an act of courtesy on our part. 
Your engineers and the Tramways Committee are fully qualified, in 
our opinion, to decide what shall or shall not, appear in your 
specifications. 

2. Our tender was in strict accordance with your specification, and 
we would have carried out the work strictly in accordance 
therewith. 

3. The departures from your specification are not immaterial or 
slight, and the changes made are not beneficial. In every case 
cheaper material has been supplied than that which was called for. 
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4. The samples shown at the city surveyor's office were pur- 
chased by the city of Bradford. The Tramways Committee and the 
city engineers had picked this type out as being most suitable for 
their requirements. . 

This material can be supplied by any contractor. 

Messrs. Macartney, McElroy & Co. themselves have quite recently 

to supply insulators of this manufacture to the Corporation 
of Manchester. 

5. We append an extract from à letter from Messrs. Albert and 
J. M. Anderson, the manufacturers of Etna and “Hecla 
insulating material :— 

“The tna compound, as made to-day, is made of the same 
materials, and by the same process, as that first made. The ‘Hech’ 
material was gotten out for competition with other and cheaper 
materials. Some of the ingredients of the Hecla’ material being 
cheaper, we were able to make it at a lower cost than Etna“ 

6. It is British practice to use }?-inch bolts with 3-0 trolley wire. 
All experienced English engineers are agreed on this point. It is 
the threaded portion of the bolt which requires strengthening. It 
is not the weight of the trolley wire, but the vibration of it and 
possible shocks due to coming off of the trolley head which have to 
be considered. Permanency and rigidity has always been the 
feature of British construction. 

It isan easy matter to ascertain what the difference of weight is 
between the complete insulators which were on view at the city 
mrreyor's office, and which were specified by you, and those which 
are now being supplied. 

7. The late Dr. John Hopkinson, F. R. S., &c., did design as well 
as specify, the insulators referred to. The Etna insulators, with 
Linch bolts, were made to Dr. John Hopkinson's design and 
specification. 

The fdllowing is an extract from a letter received from Messrs. 
Anderson in 1897 :— 

“We are in receipt of your favour with regard to sample 3-inch 
bolts, designed for Liverpool. As it involves expense to make both 
forging dies and moulding dies, we do not wish to make up those 
tools of the wrong size. We presume that you have decided on 
having the -inch bolt, but it may be that we are wrong. As it 
seems a matter of importance, it will be) bestifor you to cable us 
which size of bolt you wish to use.” : 

As regards the question of cost, price lists are no avail, unless dis- 
counts are appended, which, as is well known, varies in the case of 
every manufacturer of the same article. 

From actual figures at which we have been purchasing the two 
types of insulators, viz., Dirigo,” as now being supplied to Brad- 
ford, and the tna,“ as shown in the city-surveyor’s office, and 
for which we tendered, amounts to 37d. in the shilling; in other 
words, the insulators called for in the specification cost practically 
50 10 5 cent. more than those which are now being put in. 

fittings for the Ætna ” }-inch bolts, shown at the city sur- 
veyor’s Office, and the Dirigo” §-inch bolts, are not common to 
both. The fittings for the tna #-inch bolt are larger and 
heavier. 

8. The ears carry the trolley wire, and not the trolley wire the 
ears. This is quite evident. Therefore the longer the ears, the 
better the trolley wire is supported. Lines with shorter ears have 
frequently come down, as at Aberdeen and Southport. 

We should be very pleased for the Bradford Corporation to inspect 
the work done by us in Liverpool. This is the largest system now 
being operated in Great Britain, and we should be very glad for 
them to procure from the officials connected with that line any infor- 
mation on the same which they may want. 

9. The section insulators in question were designed by the engi- 
neers of the Corporation, and were called for in the specification. 

10. It is obvious that the original bases and fittings supplied on 
your first and earlier lines have been confused with those which you 
called for in connection with your extensions in your specification of 
1900. These fittings and bases were of a totally different design. 
This can easily be verified by comparing the drawings, which were 
shown at the city surveyor's office, with the fittings previously sup- 
plied. The actual weight of the bases which we proposed to supply, 
and which we are now actually manufacturing for other work we 
have in hand, was :—3 cwt. 1 qr. for the No. 1 pole, 3 cwt. 2 qrs. for 
No. 2 pole, and 3 cwt. 3 qrs. 30 lbs. for the No. 3 pole. 

If you will weigh the bases which are now being supplied, and 
compare them with these figures, you will see that ours were much 

The same thing holds good with the fittings. 

It seems to us that instead of giving extra price for these bases, 
you should have an allowance made. 

11. The drawings accompanying the specification of 1900 distinctly 
showed that the flexible suspension brackets had to be entirely free 
from the bracket arm fittings. The design called for in your 
specification was naturally of a totally different character to that 
which we supplied on your original contract. The specification of 
1900 called for a different article, and this should, therefore, not be 
compared with those which we supplied to your previous contract. 

We never have, nor do we intend to, cast reflections on the work 
of our competitors. 

We beg respectfully to submit the above statements, and trust that 
you will favour them with your careful consideration.—We are, 
dear sirs, yours faithfully, 

RosBert BLACKWELL & Co., LIMITED. 
(Signed) B. H. HowELL, Managing Director. 

A letter will also be found in our “Correspondence” 
columns, bearing upon this subject. 

No far as the departures from the specification without 
corresponding changes in price are concerned, we see no reason 
for modifying our views already expressed in this matter. 


SOUTH AFRICA. 


By the courtesy of Major Erskine we are enabled to publish 
the following: 


13, Victoria Street, Westminster, S. W. 


The following is an extract from a report received from 
Major Crompton, dated Pretoria, July 17th and 18th, 
1900, showing where the officers, non-commissioned officers 
and men of the corps were at work on those dates :— 

„Of the six who were taken prisoners two escaped and the 
other four were released. Lieut. Pott is reported to be con- 
valescent and to be returning home; 2nd Lieut. Bigge, who 


was wounded, has returned to duty. 


Of those in hospital, 


Sapper Dalton is reported to be doing well ; Sapper Arundel 
is convalescent, and owes his life to splendid nursing ; 


Sapper Brander is convalescent. 


No information is given 


as to the condition of the others reported in hospital. 

“ The men have been at work :— 

„1. As electric engineers fitting up and repairing electric 
light and power plant. 

„2. Searchlight men. 

„3. Arc light men for working parties. 

„4. On telephone light lines. 

„5. As army telegraphists. 

6. As railway telegraphists. 

“7. As Royal Engineers working parties on crib and 
tressel reconstruction railway bridges. | 

“8, As a fighting unit.“ 

Major Crompton reports that they have done well in each 
branch. | 

Major Crompton has requested me to remember him to all 
the officers and the corps as a whole, and hopes that what 
has been done out in Africa will help the corps both as 
regards its prestige and future popularity, and he feels proud 
to have had command of such a thorough good lot of men. 


l No. 


Major R. B. B. Crompton.. 


(Signed) R. S. ERSK INR, Major. 
Officer Commanding Electrical Engineers, R. E. (Vols.). 


Rank and Name. Remarks. 


— — — 1 — 


Headquarters, Pretoria. 
Headquarters, Pretoria. 
Railway Telegraph, Elandsfontein. 
” H. M. Leaf 8 .. | Headquarters, Pretoria. 
Lieut. J. F. O'Shaughnessy .. | Railway Telegraph, Elandsfontein. 
Pott. .. | Enteric, Viljoensdrift. 
Army Telegraph, Kroonstadt. 


aud Lieut. J. H. Stubbs. 
A. H. B Wounded Hospital, Johannesburg. 
n 


Captain F. L. Lloyd 
Bain 


n 0 ee 


pal oe oe 
i F. Powell Williams | Headquarters, toria. 
Sergt.-Major G. A. Brown. - .. * 
C S.-M. E. Rorke ee 0 oe 70 bad 
Bergt C. T. Ruse .. T 102 * 1 
» J. H. 8. Phillips .. 


a W. 8. Entwistle .. 


Railway Telegrapn, Elandslontein. 
Headquarters, Pretoria. 


íi J. H. Brown Pe 
Corpl. H. Bicker-Coaster In charge Det., Bloemfontein. 
„ A. H. Graham Headquarters, Pretoris. f 
„ A. Chariton Prisoner, believed sent back. 
„ Wi. Dalton. Ss Enteric, Kroonstadt. 
and. Corpl. J. H. Stone Railway 3 Elandsfontein, 
reported hospital. 
í E. M. Bellon.. Released. 
-| Sapper H. R. Allen ‘4 niga ba inp Pretoria. 
F. D. Arundel. Enteric, Bloemfontein. 


Bloemfontein. 
Headquarters, Pretoriag 
Bick ( ), Bloemfontein, 
Esoaped. 


so 
Released. 
Sick, on orderly duty to Lieut. Pott, 
Viljoens drift. 
Bloemfontein. 
Headquarters, Pretoria. 
0 n” 
99 ” 


Army Telegraph, Kroonstadt, 
Railway Telegraph, Elandsfontein. 
Headquarters, Pretoria. 


N 

F 
. G. Carter 
A. S. C. Devonshire 
E. J. H. Elliott 


* 
Bloemfontein. 
Headquarters, Pretoria. 
. Released. 
Levene, A. K.. .. | Headquarters, Pretoria. 
Love, C. T. ee ee ” t 


Bloemfontein. 


” 

Released. 
Headquarters, Pretoria. 
Railway Telegraph, Elandsfontein. 
Enteric Bloemfontein. 
amy Telegraph, Kroonstadt. 
Headquarters, Pretoria, 8 
Rook, J. an Railway Telegraph, F landsfontein. 
Silverthorne, O. E. H 

o Pretoria. 
Railway Telegraph, Elandsfontein. 
Army Telegraph, Kroonstadt. 


” 77 98 
Headquarters, Pretoria. 
Camp Cook, Capt. Bains, Rail, Teh 
Det., Elandsfontein. 
Wright, E. J. Railway Telegraph, Elandsfontein. 
Wiltshire, A. O. Headquarters, Pretoria. 
Young, F. J. oe ee 79 ge 


West, E. J. ma 
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CORRESPONDENCE. 


Failure of Underground Cables. 


Although the replies which we have received have elicited 
some useful information, we had hoped that more contractors 
would have given their experience as to the general relia- 
bility of armoured underground cables. We, ourselves, have 
found this system far more durable than cables drawn into 
pipes or conduits, and we were anxious to find out whether 
the single failure which the makers attributed to the 
presence of chemicals in the earth, was likely to be repeated 
elsewhere. 

If the makers have supplied us by mistake with a cable 
which was only suitable for ship lighting, this may explain 
the matter. Our branch office inform us that the order was 
for vulcanised rubber, 2,000 megohms, lead - covered, and 
armoured with galvanised iron wire, braided over all and 
compounded. If this specification is not suitable for under- 
ground work, it would probably be a matter of interest to 
others besides ourselves. As regards the armouring, we 
naturally prefer steel taping to iron wire in all larger sizes. 
As the name of a private house near Coventry was given to 
the makers, they might, we think, have known that we 
were not lighting a ship. We believe we are right in saying 
that their representative took the order for underground use. 


Drake & Gorham. 
August 9th, 1900. : 


Are Lamp Litigation. 


In reference to the note appearing in your recent issue, 
re the discontinuance of our action against William Jones 
Davy, we must ask you, in justice to the Jandus Arc Lamp 
and Electric Company, Limited, and to our many licensees, 
to state that proceedings in the nature of a test action upon 
the Jandus patents are now pending, in which we are ad- 
vised that (as in the recent Johnson & Phillips’ action) we 
shall have a successful issue. 

We shall then deal with the smaller infringers as we did 
with those licensees who, to their own detriment, elected to 
join hands with Messrs. Johnson & Phillips in disputing 
our rights under our licenses. 

For the Jandus Are Lamp and Electrie 
, Company, Limited. 
P? A. A. GILLIES, Secretary. 

Augusi 8th, 1900. 


The British Blahnik Arc Light Company, Limited. 


Referring to the notice in your issue of the 27th ult., 
concerning the appointment of myself as receiver and 
manager of the above company, it appears that, as a result of 
the paragraph, it is assumed in the trade that ‘the works are 
closed, and I shall be glad, therefore, if you will insert this 
letter as a means of bringing to the notice of your readers, 
that the business is being continued as before, with the 
exception that .the financial difficulties under which the 
company was suffering have been obviated by my appeal 
ment, and all orders can be promptly dealt with. 


M. H. Chantrey, 
Receiver and Manager, 
57, Moorgate Street, E.C., 
August 18th, 1900. 


Electric Cranes. 


In reply to the letter in this week’s issue, I may say that 
I have had sole charge of five for nearly three years, and 
the articles I find best are as follows :— 

(a) In the 3 and 6-ton cranes I use common soda. In 
the 10-ton and higher powers I use caustic soda, diluted 
with water, to suit H.P. of motor. 

(b) The best insulator to use is porcelain, as the soda has 
a tendency to creep and soften any other kind of insulation. 

(c) I use a slide with a loose sleeve of brass so that sleeve 
can be renewed when worn; the weight of wire on sleeve 
makes a good contact, and it can be used on travellers of any 


power. 


Three separate tanks are necessary, and we have not had 
any trouble from splashing, because the attendant has only 
to fill them to a certain height. If you had a triple rheostat, 
what about leakage? It would difficult to control. There are 
many points that are found out in practice about motors, 
wiring, &c., that one would never think about. 

I cannot understand what is meant by iron channels or 
rails ; if the writer means rails that box end of traveller or 
crab runs on, I might say that I have not seen any insulated, 
and that it is not necessary. 

William Smethurst. 


Motor Starters. 


We have been interested in the correspondence now 
running in your journal upon the above subject, and feel 
that, as both makers and users of other forms of apparatus 
give "them none too a character, we may be permitted 
to say something on ee of the “ Ward-Leonard” motor- 
starters and controllers, in which we are interested. 

These are not rated on such narrow margins, or in such 
peculiar ways, as we gather to be the case with others. 
Every starter is capable of carrying 50 per cent. excess of 
current (or, a8 one correspondent calls it, 125 per cent. over- 
load) during a start which may take up to 24 minutes (i. e., 
five times 30 seconds). We think it most necessary to pro- 
vide for the 50 per cent. extra current, in order to secure 
rapid acceleration in the motor and power to overcome the 
extra friction usually found in machinery after a stoppage. 

Such margins as the above cover every contingency in 
ordinary practice, and, after the use of many hundreds of 
starters, it is found that not only not once in 100 times” 
have any been burned out, but that they do not burn out at 
all. 

It is true that the users of motors rarely study or advise 
us of the conditions of starting and working their motors, 
and for this reason we recommend the use of starters and 
coitroller combined with both a “no voltage” and inter- 
locked overload circuit breaker, so that both motor and 
rheostat are protected from burning out, an arrangement 
which adds so little to the cost that we find a 5-H. P. starter 
costs under 9s. per H.P., and a 25-H. P. starter under 6s. 
per H.P. 

There is very much to say on practical motor work under 
various conditions, but we fear to trespass too greatly on 


your space, 


l Geipel & Lange. 
Westminster, August 13th, 1900. , 


In your last number Mr. C. B. Callow again returns to 
the charge. He alleges that my price of 10s. per H. P. is too 
low to allow of my supplying a motor starter which will 
not, “in nine cases out of ten,“ burn out. As to that, I 
can only suppose that Mr. C. is not practically acquainted 
with the “ironclad” type of starter, and although I admit 
that he would have a difficulty in getting an equally reliable 
starter at the price I name, can only add that I am perfectly 
satisfied to sell them at that figure, whilst the fact that not 
1 per cent. of those issued come back for repairs, points to 
the fact that they do not burn out as he says, 

If I could make certain that all starters were in the hands 
of competent men I should not worry my head about 50 per 
cent. current overload, nor do experiments made here show 
that there is any fear of failure if not practically used as a 
speed controller, and if he wishes to use a starter on 
machinery which he knows will take a considerable time to 
get going, če., has heavy starting torque, then I emphatic- 
ally say let the rheostat maker know it, and he will receive 
a special instrument to meet his requirements. 

As to “Slim methods of catalogue ratings,” I ask, 
why should the general user be handicapped by having to 
pay a high price for a starter which is only needed by the 
man who puts a 5-H.P. motor to do more work than it is 
rated for ? Two horses can draw a tramcar, but no tramway 
engineer would equip an electric car with a 2-H.P. motor, or 
he would expect it to burn out if he did. 

If Mr. Callow wants to start up his machinery and let it 
run long enough for the starter to dissipate the heat 
generated, the probability is both motor and starter will stand 
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it, but if he is going to keep starting and stopping like a 
tramcar, a printing machine or a crane, then a speed regu- 
lator, even at 30s. per H.P., would be better, and a specially- 
wound starter best, as being cheaper. 
Douglas C. Bate. 
London, August 15th, 1900. 


The London County Council and their Tramways. 


The Daily Mail of Friday, August 10th, contains an 


article by Mr. J. Allen Baker, of the London County 
Council. It will, no doubt, be remembered that a good 
deal of criticism was passed on the report of Prof. Alexander 
Kennedy which he made to the London County Council on 
his return from America. 

Some time prévious to that Mr. Allen Baker made a report 
to the London County Council. This contained some pretty 
pictures, mostly borrowed from manufacturers, but there 
was little, if any, information of any value contained therein. 
In this report Mr. Allen Baker stated his opinion that the 
conduit was the only possible system for London. Mr. Allen 
Baker again sings the praises of the conduit in his article 
in the Daily Hail. Mr. Baker seems to think that he alone 
is awake to tht benefits of electric tramways. Had it not 
been for:the London County Council, probably most of our 
London tramways would have already been running electric- 
ally. The County Council expert, Prof. Kennedy, seems to 
be but little better informed than Mr. Baker. To what 
extent he realises the advantages and possibilities of electric 
tramways for London may be seen by his report. In this he 
practically states that all that London will require in the 
way of tramways will be 200 miles of track with 500 cars 
running on them. Cities like Liverpool, Manchester, and 
Glasgow have all started with the idea that the conduit was 
best. After the most careful and searching investigation, 
“they have unanimously adopted the trolley wire, and none 
have as yet regretted it. It is probable that no more com- 
plicated system than Liverpool could be found in London, or 
that there is.any street along which there would be a more 
frequent service than, is now to be found, say, in Lord 
Street, Liverpool.“ Ideal the trolley system is not, but in 

_-praetice it has proved itself admirably suited, as put up in 
England, for alf present needs. 
- To make æ conduit satisfactory it must be rigid, and also 
before all things well drained, and the insulators, &c., must 
be accessible without disturbing the surface of the road. 
Under the most favourable circumstances, therefore, the 
excavation under the whole track cannot be less than 3 feet 
deep. Manholes and drains have to be provided for on an 
average at least every 150 feet, and the depth of the excava- 
tion which must extend under the whole track varies from 
8 to 12 feet in depth. 

Furthermore, at points and crossings the whole space 
occupied by the points and crossings has to be excavated und 
the roadway carried on pillars. 

The earthwork necessary for conduit would practically 
block the whole street, as it is difficult to do one track at a 
time. At Brussels, where a conduit has been put in, the 
town was practically in a state of siege for two years, all the 
main streets being entirely blocked for traffic. 

One of Mr. Baker’s statements runs as follows :— 

In the trolley there must be a certain loss of electricity 
in working, which in a properly constructed conduit where 
both currents are conveyed by insulated bars is avoided. 
On the trolley you have the sparking of the wheels. This 
is unsightly, and frightens horses, besides causing a waste of 
electric power.” 

If the above is a sample of Mr. Baker’s knowledge of 
enginecring and electric traction, one feels sorry indeed for 
the undertaking for which he will be responsible. 

As regards repairs, there are practically as many on a 
conduit system as with the trolley, and they are more difficult 
and expensive to make. 

As regards working expenses there is little, if anything, to 
choose. We must, however, not lose sight of the deprecia- 
tion, maintenance and sinking fund, which, in the case of 
the conduit, is much higher than in the case of the trolley 
system. -The cost of feeders is higher in the case of a 
conduit, as the rails are not usually used as a return, and 
special return feeders become necessary. 

Leaving the cost of feeders out of consideration, the cost 


—— 


of a trolley system, including track and overhead line, 
averages probably between £7,000 and £9,000 per mile of 
single track. 4 

The actual cost figures, not including feeders but only 
conduit and track, for New York were $75,000 to $200,000 
per mile of single track, and the average was certainly not 
less than $100,000. Orin other words, the conduit cost at 
least £10,000 more per mile of single track than the trolley. 
Therefore, for every mile of single track laid with the con- 
duit, depreciation, maintenance, and sinking fund must be 
provided for £10,000, which would not be the case were the 
trolley adopted. 

Mr. Baker concludes “ that it is naturally to the interest 
of manufacturers of electrical appliancestoadvocate a system 
where the main expenditure goes to electric plant rather than 
where the greater part of the money does on the permanent 
roadway.” It will be evident to even the non-engineer that 
Mr. Baker, “from his knowledge as an engineer,” should 
realise that the electrical equipment, whether a conduit or 
trolley is adopted, remains the same. The same motor cars, 
generators and switchboard will be required, and the feeders 
will be heavier and the insulators far more numerons, as they 
are put every 15 instead of 150 feet, and two are used instead 
of one at each support. Mr. Baker therefore admits the 
much greater cost of the conduit, and that the experts iu 
electric traction do not agree with him as regards the great 
advantages to be derived from the conduit. 

The London County Council never has, and probably 


never will, err on the side of economy or common sense. 


Something in the City. 


[We are glad that our correspondent's remarks agree with 
our own comments made in another part of this issue. 
Indeed, criticiam of Mr. Allen Baker’s ridiculous and mis- 
leading de must necessarily follow the same lines when 
coming from those who have had experience of electric 
traction systems.— EDS. ELEC. REV. J. 


The Bury Electricity Supply Accounts. 


In the analysis of our accounts for the year ending 
March, 1900, which you print in your last isaue, I note that 


you wonder how it is that the items under rents, rates and 


taxes are less than for the previous year. You may, 
therefore, be interested to know that the reduction in the 
amount is due to the fact that, pending the result of an 
appeal against the assessment of the electrical department, an 
amount in excess of what was afterwards required was 
included in the accounts for the year ending March, 1899, 
and as the appeal was afterwards partly succeasful the past 
year's accounts benefit to the extent of the overcharge on 
the previous year. 
S. J. Watson, 
Engineer and Manager. 
Electricity Works, Bury, 
August 15th, 1900. 


The Bradford Contracts, 

We have noticed in your issue of August 10th R. W. 
Blackwell & Co.’s letter to the Mayor and Council of Brad- 
ford of the 30th ult. We have also read over your leader on 
this, entitled“ Fair Play's a Jewel.“ 

We beg to enclose herewith a copy of our letter to the 
Tramway Committee of Bradford, and also copy of the 
finding of their Tramway and Finance Committees.“ We 
think that, in justice to all, you should publish our letter and 
the Tramway Committec's report. If it had not been for the 
correct interpretation of fair play by the Bradford Tramway 
Committee and engineers, we would not have received fair 
play in this contract, as it would have undoubtedly gone to 
R. W. Blackwell & Co., who submitted an amended tender, 
which formed the subject for the greater part of the 
Committee’s investigations, 

We firmly believe that you have been misinformed in 
this matter, and regret that you did not call our attention to 


the letter before writing your leader and comments. 


* Macartney, McElroy & Co., Limited. 
J. F. Macartney, Managing Director. 
London, August 13th, 1900. 


* Bee our other columns (pp. 253—255). 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING AUG. 157 f, 1899. | WEEK ENDING Ard. 14TH, 1900. 


Adelaide. Teleg. mat. Value £1,675 Adelaide Value £60 
Amsterdam sa es ae 80 Amsterdam : s Si 
Bombay 52 Auckland a “a 3 85 
Brisbane ša ; 27 Buenos Ayre ae sa . 299 
Buenos Ayres s. zs 845 Calcutta’ .. ià 25 “a 67 
6 Teleg. mat. 279 ” Teleg. mat. 8 
Calcutta... we s: 214 Cape Town.. si 188 
şi Elec. cable .. -. 28 Colombo an a s3 
5 Elec. machinery .. 2,770 Constantinople. Teleg. mat... 45 
i Teleg. wire .. a 71 Durban zè is 228 .. MB 
Cape Town .. . 434 2 Teleg. mat. 720 
Ohristian‘a. Teleg. mat. 988 East London 15 oe . 606 
Colombo si de Ja 40 Fremantle .. P si .. 167 
Durban ks 92 2 7 . 164 Gibraltar vs si .. 200 
East London es ee .. AM8 Hemburg. Teleg. mat... . . 1,000 
Fremantle. Teleg. mat. . 2 Hong Kong.. 92 85 . 85 
Genoa i 75 es .. 460 | Launceston.. = si 105 
Hobart ee as Malta 25 .. 100 
Korsor. Teleg. cable 8,189 Ostend 25 555 . 420 
Madras G ee a 800 Perth.. Gi a 488 ee 85 
Melbourne .. 155 2 Si 95 Port Elizabeth .. gs . . 1,450 
Ostend 8 as 8 46 . as 55 ... 406 
Port Elizabeth... ve . . 1,646 Stockholm. Teleg. mat. .. 306 
1. Teleg. wire 106 aner F ~ is . . 1,068 
Port Said ia me 16 ellington .. 5 25 .. 359 
Rosario ia zs sis 87 
Rotterdam. Teleg. mat. 85 
9 és x a . . 104 
St. wipe tla Elec. motors.. 67 
Stockholm. Teleg. mat. . ꝗ. 1,205 
Sydney ea we a sá 24 
Trinidad .. 78 ia s% 15 
Wellington .. se T è 204 
jį Teleg. mat... 80 
Yokohama .. ea às re 58 
ve Teleg. mat... . 671 
‘j Teleg. wire .. .. 671 
Total £17,622 Total oe £8,010 


Foreign Goods Transhipped. 


Durban. Telephones .. Value £29 Calcutta. Elec. goods .. Value £85 


Paris. Elec. machinery to 80 
Trinidad. Teleph. apparatus.. 9 
Total ee .. £148 Total ee se £85 


— — 


Bankruptcy Proceedings. — W. V. Scott, electrical 
engineer, Shaftesb Road East, Hammersmith, W., has been 
adjudicated bankrupt. 


Books Received.—“ Canadian Trade Index.“ The 
classified“ membership directory of the Canadian Manufacturers’ 
Association, 1900. Board of Trade Building, Toronto, Canada. 

Quarterly Journals of the Royal Meteorological Society for 
January and April, 1900. London: E. Stanford. 58. each. 

„The Universal Directory of Railway Officials, 1900.” Compiled 
by 8. Richardson Blundstone, editor of “The Railway Engineer.” 
London: The Directory Publishing Company, Limited. 10s. 


Catalogues and Lists.—The Unbreakable Pulley and 
Mill Gearing Company, Limited, send us lists of their pulleys, 
friction clutches, swivel bearings, and other specialities. 

Messrs. Poth, Hille & Co., of Leadenhall Street, send us an 
advance copy of their list of specialities, including the Empress 
self-vulcanising jointing, for packing steam, hot water, and other 
joints. This jointing is stated to have been tested under very 
severe conditions in electric light stations and to have proved itself 
specially suitable for this class of work. It is claimed to be a sure 
cure for troublesome joints. The firm also manufacture corundum 
and emery wheels and grinding machines, also asbestos and india- 
rubber goods. 

The General Electric Company, Limited, have issued new lists of 
multipolar motors and lift controllers which are to be incorporated 
in their complete bound list, a new edition of which is in course of 
preparation. Consulting engineers, contractors, and others interested 
may obtain copies of the lists on application at the offices. 

The B.T.H. have brought out pamphlet No. 71 in which the 
Thomson tramway and portable “recording wattmeters” are par- 
ticularised. 

The tenth edition of the General Electric Company’s catalogue 
of wires and cables, casings, conduits, insulators, and wiring sundries 
has been issued. All wires and cables for electric light, bell, and tele- 
phone work are dealt with exhaustively, whilst in useful rotation 
follow prices and particulars for casings, conduits, insulators, wiring 
accessories, and tools, the object of this special arrangement being 
easy reference for purchasers of these particular classes of material, 
which usually go hand in hand. Points of special note are the 
introduction for electric lighting of twin paper insulated lead- 
covered wires and cables, and also twin vulcanised wires and cables, 
which are now, of course, in great demand for conduit systems. 
The various systems of conduit are clearly enumerated, more 
especially the Union ” system which is now coming into universal 
use. A novel feature with regard to conduits is the patent adaptor 
blocks shown on page 232 for joining conduit to casing in a neat 
and workmanlike manner. Various new types of high tension in- 
sulators are also shown. 

An exceedingly neat pamphlet, with small and pleasing illustra- 
tions of their manufactures shown at the Paris Exhibition, comes to 
hand from the Compagnie Internationale d’Electricité, of Liége. 

Messrs. Graham, Morton & Co., Limited, have brought out a new 
illustrated catalogue of their patented elevating and conveying 
machinery. A number of photographic reproductions are shown of 
plants of this character erected by the company, and they include 


coal elevating, storing, screening and conveying machinery applied 
to' certain large electrie light stations in London and elsewhere. 
The list should be of interest to electric light station designers and 
engineers at the present moment, when mechanical devices for 
fuel-handling are being so widely adopted. 


Chapman Voltage Regulator.— Messers. Geipel and 
Lange, of Westminster, have been appointed sole agents in this 
country for the above regulator, which they have used on several 
power installations, and found to be most desirable apparatus for 
keeping voltage constant under the demands met with in motor 
installations, making, in the ordinary way, simultaneous supply of 
lights in the same mains almost an impossibility. The regulator 
consists of three essential parts —(1) the relay, (2) the working 
solenoid, and (3) the resistance. The relay takes note of the varia- 
tions in the line voltage, and is connected to the lines either directly 
or, in high tension work, through a transformer, if line drop has to 
be compensated for, the relay is also wound with some turns of the 
main circuit. The movement of the relay controls the working 
solenoid. The working solenoid operates the contact fingers on the 
resistances, it contains a core which forms a plunger in an oil circu- 
lating system. The plunger is connected to the contact fingers. 
The rapidity of movement is regulated so as to harmonise with the 
nature of the field by means of a bye-pass in the oil circulation. 
The winding of the solenoid is specially arranged to prevent 
sparking at the relay contacts whilst giving powerful control. The 
resistances are connected in the field circuit of the generator, and 
are specially made to suit the same. 


Simplex Tubing.—Messrs. C. & A. Musker, Limited, 
of Liverpool, write to us as follows:—‘On the 3rd inst. this 
district experienced the most severe storm known for 18 years. 
Amongst other damage done, a length of some 40 feet of the wall 
of our new works was washed away into a clay pit near. The cables 
supplying current, for both light and power, to our foundries were 
supported by this wall, and we enclose a photograph showing the 
damage done. This photo is particularly interesting just now, when 
opinion is divided as to the best form of protection for cables. 
Simplex enamelled steel tubing was the protection adopted, and 


when the stress caused by the debris came upon the tubes, they 
opened at the joints, and the cables were undamaged. Motors 
giving some 50 H. p. continued running without interruption. We 
do not hold a brief forthe Simplex Company ; but we are of opinion 
that, if we had employed any form of tube with screwed joints, the 
cables would have been broken and work in our foundries stopped. 
We may mention that our pattern stores, which were built next the 
wall, were completely demolished, and the patterns, shelves, roof, 
&c., swept through the gap over the cables.” 


Changes of Addresses.—The offices of the electric light 
department of the Hull Corporation are now at the electric light 
station, Sculcoates Lane, Hull. All communications should be 
addressed there, as the Dagger Lane offices are closed. 

Mr. A. R. Bennett, M. I. E. E., has removed from 44, Manor Park, 
Harlesden, London, N.W., to 55, West Regent Strect, Glasgow. 


Davey, Paxman & Co.—The members of the Ipswich 
Engineering Society visited the works of Messrs. Davey, Paxman 
and Co., Colchester, yesterday afternoon. 


Electric Driving.—A contemporary states that Messrs. 
Bolckow, Vaughan & Co. are engaged in the erection of a large 
plant for the electrical driving of a lot of the machinery used in 
their rail and plate works at Eston, near Middlesbrough. The plant 
for the generation of power is being erected at the end of the com- 
pany’s jetty on the Tees, nearly a mile from the steelworks to which 
the power is to be applied. The whole of the electrical plant is 
being supplied by the Westinghouse Company. The first electrical 
installation to be provided will give 1,500 E. P. for the operation of 
the cranes, shears, straightening and other machines employed in 
and about the steelworks. : 


Electricity in Shipbuilding Yards.—Messrs. Wm. 
Denny & Brothers, Dumbarton, are making extensive improvements 
on the electric plant in their shipbuilding yard. 
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The Equipment of New Locomotive Works.—The 
Newcastle Daily Chronicle learns from official sources that the con- 
tracts have been let for the new locomotive works of R. Stephenson 
and Co., Limited, at Darlington. Those for steel staunchions and 
girders are let to the Tecside Bridge and Engineering Company, 
Middlesbrough; for the electric light and power installation, 
Messrs. E. Scott & Mountain, Limited, Newcastle; for two electric 
eranes, 50-ton, Messrs. Craven Bros., Manchester; for 11 electric 
cranes, 3-motor, from 6 to 15 tons, Messrs. T. Broadbent & Sons, 
Limited, Hudderstield ; and for Lancashire boilers, Messrs. Tinker, 
Shenton & Co., Manchester. | 


Liquidatiors, Dissolutions, Ke.—A meeting of the 
Electric Automobile Syndicate will be held on October 3rd to hear 
an account of the winding-up proceedings from the liquidator, Mr. 
Albert Brown. 

A meeting of W. C. Bersey & Co., Limited, is to be held at 34, 
North Strect, Manchester Square, London, on September 17th, for 
a similar purpose. Liquidator, Mr. W. C. Bersey. 

The Sussmann Electric Miners’ Lamp Company, Limited, is 
winding up voluntarily for the purposes’ of reconstruction. The 
new company will have the same name. Mr. R. Warner is 
liquidator. . 

The first meetings of creditors and contributors of the Willoughby 
Destructor Syndicate are to be held on August 22nd, at 33, Carey 
Street, W.C. 

Messrs. W. A. Shaw and E. A. Shaw, electrical engineers, Warren 
Street, Stockport, have dissolved partnership. Mr. W. A. Shaw 
attends to debts. 


New Works.—It is stated that extensive new ironworks 
are to be constructed near Bolton by Messrs. Musgrave. They will 
cover six acres. 


Outing.—On Saturday, August 4th, the employés of 
Messrs. Belshaw & Co., manufacturing electrical engineers, of Chapel 
Street, S.W., held their annual beanfeast at Staines. The large 
number of country jobs prevented a good many from attending. 
After dinner sports were enjoyed. . 


Non-magnetic Watches.—A large photograph of the 
exhibit of Messrs Smith & Son, Limited, Strand, W.C., at the Paris 
Exhibition has been sent to us. Their show of non-magnetizable 
and other watches and clocks is of great value, and no doubt has com- 
manded considerable attention. A copy of their handbook in French 
and English containing an extract from the official catalogue of the 
exhibition, gives particulars of their manufactures there on view. 


Plant for Sale. The Derby Corporation is advertising 
for sale two 60-Kw. steam alternators, and exciter sets. See 
“ Official Notices to-day. 


Release of Trustee.—Notice is given of release of 
trustee (Mr. W. M. Richards) in re W. A. Charles and J. S. Black- 
well (Central Electrical and Engineering Company), of Leicester. 


Rise in the Price of Lead.— The Tudor Accumulator 
Company, Limited, announce, owing to the continued rise. in price 
of lead, they are obliged to increase all their list prices from this 
date by 5 per cent. As soon as the state of the lead market will 
permit it, this advance will be cancelled. 


South Africa.—The British and South African Export 
Gazette says that an electric lighting plant, sufficient to supply 6,000 
lights, will probably shortly be ordered for Salisbury, Rhodesia. 
The placing of orders for accumulators for the electric lighting 
installation at the Maritzburg new Town Hall, at an estimated cost 
of £4,431, is under contemplation. It has likewise been decided to 
procure in this country a supply of reserve cable to the value of 
£2,309. An order has been placed by the Durban Town Council 
with the Electric Construction Company for an additional generator. 


Trade Announcements.—To enable them to cope with 
their extending business, Messrs. G. Straus & Co., Limited, have 
removed from 130, Queen Victoria Street, E.C., to more extensive 
premises at 211, Upper Thames Street, E.C., where in their 
electrical department a well assorted stock of lamps, cables, and 
wires, batteries, bells, and other electrical accessories is kept. 

Also to cope with increased business in the Midlands and to 
facilitate deliveries, Messrs. Bergtheil & Young have decided to 
open a Manchester branch at 26, Deansgate Arcade. Here they 
will keep a stock of Bandy” motors and generators, tramway 
equipment supplies, insulating materials and other electrical 
specialities. Their July list of Bandy electric fans and venti- 
lators is now. before the trade. 


ELECTRIC LIGHT AND POWER NOTES. 


Albury.—The Parish Council seems inclined to take a 
supply of electrical energy for public and private lighting in the 
parish from the Guildford Electric Light Company, who are agree- 
able to charging the same price per unit as is paid by the Guildford 
inhabitants. 

Ashten-under-Lyne.— The Town Council has resolved 
to abandon the maximum demand system in favour of a flat rate of 
44d. per unit for lighting purposes. ft 
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Bangor.—The completion of the electric light works has 
been delayed by various causes, but it is hoped to have steam up at 
the end of this month. 


Beverley.—The Corporation has decided to apply for an 
electric lighting provisional order. Two private companies gave 
notice of similar applications, and the action of the Corporation is 
taken with a view to safeguarding its rights. The Council owns the 
gasworks. We trust it does not propose a blocking policy. 


Brecon.—The Mayor (Colonel Morgan) has obtained a 
provisional order at a cost to himself of £500, and is presenting it 
to the Council. | 


Carmarthen.—The Town Council is not getting on very 
well with the gas company, and has decided to obtain expert advice 
on the question of electric lighting. 


Carnoustie.—The Burgh Commissioners will oppose the 
2 of the Shields Supply Company for a provisional order, 
but will make inquiries in other towns to see whether electric 
lighting is likely to pay. l 


Chatham.—The Town Council has resolved to appoint 


Mr. Manville to advise as to the value of the local company’s 
undertaking. 


Dewsbury.—The annual abstract of accounts just 
issued shows that for the year ending March 31st last the income on 
the electricity revenue account was £4,331, and included £3,862 for 
energy sold. After deducting expenditure there was a balance of 
£1,741 to carry to the net revenue account, which shows a credit 
balance of £201. On capital account the expenditure totalled 
£6,465, and included £1,567 for buildings, £2,877 for mains, and 
£1,287 for steam dynamo. 


Dublin.—A deputation from the Corporation of Dublin 
left that city last week for the purpose of inspecting and reporting 
on the systems of electric lighting in operation on the Continent. 
In addition to the members of the Corporation some of the officials 
concerned in the working of the scheme accompanied them. These 
were Mr. Hartz, the city engineer; Mr. Ruddle, the city electrical 
engineer; and Mr. Hammond, the consulting electrical engineer, 
under whose supervision the present scheme is being carried 
out. The deputation will visit several of the leading German and 
French towns where electricity is in use. 

The Corporation has adopted a recommendation of the 
Electric Lighting Committee for a supplemental loan of £10,400 
to cover cost of additional works under a loan already 
sanctioned. 


. Dumbarton.—The Public Lamps Committee considered 
the scheme of electric lighting proposed by Mr. Provand, of 
Edinburgh, and the Council has resolved that the scheme be not 
adopted. 


Fakenham.—The price of gas having been raised (it is 


now 68. 6d.!), the townspeople are taking steps with a view to 


adopting electricity. 


Filey.—The Urban District Council is making inquiries 
with a view to applying for a provisional order. 


Glasgow.—The Electricity Committee issued on 13th inst. 
the eighth annual report and balance-sheet in connection with the 
Corporation electricity department, which embraces the year ending 
May 31st, 1900. The gross revenue amounted to £59,762 2s., and 
the gross or working expenditure to £34,999 15s. 11d., to which must 
be added £3,181 10s. 11d. for depreciation written off capital. The 
balance carried to profit and loss account was £21,580 15s. 2d., out 
of which the committee had to meet the following obligations: 
(1) Interest on loans, £15,256 0s. 7d.; (2) sinking fund £6,285, thus 
leaving a balance of £39 148. 7d., which has been carried to reserve. 
The committee makes the following recommendations as to the 
charges for the supply of electrical energy during the ensuing year, 
1900-1901. (The charges under heads IV., V., and VI. have already 
been approved of by the Corporation. The others, I., II., and III., 
were probably approved at the Corporation meeting yesterday. 

I.— Under the demand indicator system: 


PricEs PER Boarp orf TRADE UNIT. 


Any 
voltage. 


Quantity consumed. 


1. Not exceeding 865 hours per annum 
2. Exceeding above quantity Pe 


II.—Fixed charge system:—(1) A fixed charge of 4s. 6d. per 
annum for each 8-c.P. (32-watt) lamp, or its equivalent, fixed in con- 
sumers' premises (or £7 Os. 8d. per kw.) for 100-volt supplies; 
4s. 4d. per 8-c.p. lamp fixed (or £6 15s. 5d. per Kw.) for 200-volt 
supplies; and 4s. per 8-c. p. lamp fixed (or £6 58. per Kw.) for 
250-volt supplies, this charge being spread uniformly over the 12 
months. (2) An additional charge for all energy used as recorded 
on the meter at the rate of 14d. per Board of Trade unit. 

III.—All consumers who take a supply for the equivalent of five 
hours or more per day for 365 days per annum to be charged 
throughout at the rates of 24d. per unit for 100-volt, 2d. for 200- 
volt, and 14d. per unit for 250-volt supplies. 

1V.—A special rate of 3d. per unit to be charged for supply to 
churches. 
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V.—For domestic consumers only, a uniform charge of 34d. per 
unit for 250-volt supplies and 4d. per unit for 100-volt and 200-volt 
supplies to be made, without the use of the demand indicator. 

VI.—For motive power purposes only, subject to such conditions 
as may be necessary, a uniform charge of 14d. per unit for 250-volt 
and 2d. per unit for 200-volt consumers to be made, also without the 
use of the demand indicator. b 

The quantity of electricity sold to private consumers during the 
past year was 3,788,795 units as compared with 2,566,016’ units 
during the previous year, being an increase of 47°65 per cent. 


May Sist, 1800. May 81st, 1900. 
Number of consumers. si 8 .. 1,858 9,852 
Number of consumers using over five 


Konte per day >: — «vem Ne sè 162 
Number of mo fa euppned aae ae, 79 212 
Aro ‘amps in use in pa streets 


ee oe 227 265 

Btreet lighting—B.O.T. unis. .. 238,834 461,974 

The following report of progress has also been issued.—About 
200 feet of Port Dundas station has now been completed, or about 
one-third of what the station will be when complete. The tem- 
porary wooden sheds over which the buildings were erected have 
been removed for some time. 

Total steam power available at May 31st, 1900, at Port Dundas 
station was approximately 7,000 K.., which, with 3,300 R. P. at 
Waterloo Street station and 2,200 H.P. at Pollokshaws Road Station, 
will give an increase of approximately 6,700 H.P. to meet the coming 
winter's demand, as compared with that of last year. A further 
extension of plant at Port. Dundas is on order of about 5,000 H. P., 
and this is expected to be in working order before May 31st next. 
For Pollokshaws Road station two engines and dynamos of the 
aggregate power of. 2,200 H.. will be available at the close of the 
Exhibition in October, 1901. Twenty miles of new feeders and 20 
miles of distributing mains have been laid during the past financial 
year (mostly of the B. I. W. Company's paper insulation three-core 
concentric cable) on the north side of the river Clyde, and about 
7 miles of feeders and 5 miles of distributing mains on the south 
side of the river, all in addition to what has already been laid 
prior to May 31st, 1899. The undertaking of the Kelvinside Elec- 
tricity Company, Limited, passed into the Corporation's hands in 
August, 1899; the committee are now putting in 1,000 H.. of new 
plant to meet the rapidly-growing demand of the Kelvinside 
district. . 

Although the increased demand for electricity for the past 
year amounts to something like 1} million units, the com- 
mittee of the gas! department are recommending that an 
additional loan of £1,000,000, making a total of £3,000,000, be 
obtained under the Gas Acts. ‘ 

The Electricity Committee have authorised Mr. Chamen to 
advertise for about: 10, 000 tons of coal to supply the generating 
stations till the end of May, 1901. 


Bridge of Allan.—The Commissioners have objected to 
the notice of Edmundson's Electricity Corporation intimating that 
they intended to apply for an order for the electric lighting of the 
burgh. The intimation was received by the Commissioners on 
July 2nd, which was beyond the statutory time for giving notice, 
and they intimated to Edmundson’s Corporation that they could not 
accept it. In reply Messrs. Edmundson’s stated that the notice was 
posted by registered letter on Friday, June 29th, and on inquiry 
they were informed by the Post Office that it should have been 
delivered by first post on Saturday morning. They had no doubt 
that this explanation would be sufficient to satisfy the Board of 
Trade that their intentions in the matter were perfectly honest. 


Harwich.—Notice of transfer of the Council's electric 
lighting order to the Harwich Electric Lighting and Tramways 
Company, Limited, appeared in the London Gazette for August 10th. 


Hapton (Burnley).—Messrs, Simpson Bros. will light 
this district electrically from September to April under contract 
with the Council, for £122. 


Honley.— The District Council has resolved to purchase 
the gasworks, but to include in the provisional order powers for 
electric lighting. The North British Electric Supply Company has 
given notice of its intention to apply for an order. 


Lincolu.—The governors of the Lincoln County Hospital 
have decided to introduce an installation of electric light into the 
building. The Lincoln Corporation are the owners of the principal 
electricity supply in the city, but the governors considered that as 
they were contemplating a large expenditure upon machinery for a 
new laundry aud warming apparatus, it would be a considerable 
faving if the opportunity were also taken to make the engines and 
boilers additionally powerful so as to allow of an electric light 
installation. Mr. C. S. Vesey Brown, the Corporation electrical 
engineer, has undertaken to give any advice that the hospital 
authoritics may require in the matter. 


London.—Sr. GEORGE'S, 8.W.—The Vestry has decided, 
on the report of Sir W. H. Preece, to adopt an offer of the Westminster 
Electric Supply Corporation, Limited, for the street lighting. 


Maidstone, — The Local Government Board having 
notified the town clerk that they desired the opinion of an inde- 
pendent expert as to the electric lighting scheme (which was pre- 
pared by Messrs. Stevens & Barker, Maidstone), the Town Council 
has decided to ask Sir Wm. Preece to report as to it. It is hoped 
that the installation may be carried out by February or March 
next. 


Manchester.—The Electricity Committee of the City 
Council in their report for the year ended March 3lst state: The 


number of consumers at the close of the year was 3,240, represent- 
ing an increase of 670 as compared with the preceding year. The 
total number of lamps connected was—iacandescent (of 8 cr.) 
237,145, arc 2,139, as compared with 188,999 and 1,817 respectively. 
There were also in use 500 motors, representing 2,050 H. P., showing 
an increase on the previous year of 166 motors, equivalent to 
890 H.P. The maximum load at any time during the year was 
5,607 Kw. During the past year additional mains have been laid to 
the extent of 47 miles 530 yards, making the total length laid at 
March 31st 110 miles 45 yards. The revenue derived from sale of 
energy, &c. (which works out at 3°20d. per unit accounted for 
amounts to £86,298, and the working expenditure to £49,906, show- 
ing a gross profit of £36,392, and a net profit of £9,183. The 
surplus, together with a balance of £2,000 brought from last years 
account and £572 interest on reserve fund investment, ma‘ing a 
total of £11,765, has been appropriated in the following manner. 
viz., paid to city fund, in aid of rates, £10,000 ; placed to reserve 
fund, £1,765. Owing tothe necessity for renewing a considerable 
length of mains which had proved defective, the charge upon 
revenue account for repairs and renewals of mains this year amounts 
to £7,454, as against £1,496 last year. In addition to this, the sum 
of £12,460 has been taken from the renewals suspense account to 
cover similar expenditure. ; 

The accident which happened to the machinery of Dickinson 
Street station in September last did considerable damage to a 
portion of the plant installed there. Two 400-m.P. engines and 
dynamos were completely wrecked; whilst other engines, a switch- 
board, a range of steam pipes, and the building, were also 
The amount withdrawn from the reserve fund on account of the 
breakdown is £7,070. 


Newport.— The town clerk has been authorised to enter 
into negotiations for the lands required for the approach roads to 
the transporter bridge to be erected over the River Usk, and for 
the lands required for the erection of the new electric power 
station. The bridge, similar to one in operation at Ronen, is to 
be erected to the plans of M. arnodin, a French engineer. 
The cars will be worked by electricity, and provision is to be made 
for a duplicate source of power for working the bridge either when 
the electrical generating plant is not running, or in case of failure 
of supply, by the installation of storage batteries sufficient to run 
the bridge in such events. 

The office manager of the Corporation electricity works has been 
authorised to visit other towns in order to obtain material for a 
report on the different methods of free wiring in operation. 


North London District.—The result of the conference 
of local authorities, held recently, is that Tottenham, Edmonton, 
Wood Green, Southgate, Enfield, Finchley, and Friern Barnet have 
resolved to form a joint committee for the promotion of a Bill in 
the next session of Parliament empowering the committee to supply 


electricity in the municipal areas mentioned. 


Middlesbrough.—It is expected that the electricity 


works will be so far completed as to give a temporary supply in 
October. 


Penistone.—The District Council has decided to meet 
the Penistone Board of Guardians and the Thurlstone Couneil to 
consider the advisability of installing electric light in the district. 


Ratlimines.— This important Dublin suburb has an inde- 
pendent electric scheme of its own, which is on trial during this 
month, being turned on for testing purposes each night. The house- 
holders who have had their premises wired, are being given a supply 
free of charge during the month. 


Roundwood Collieries.—The electrical plant at these 
collieries has been extended underground for haulage and pumping 


purposes. Coal cutting machines, worked by electricity, have been 
introduced. 


Ryde.— n the 8th inst. Lieut.-Col. A. C. Smith, R. E., 
Local Government Board inspector, held an inquiry, which lasted 
five hours, into an application of the Corporation for sanction to a 
loan of £30,000 for the purposes of electric lighting. Mr. C. C. 
Hutchinson, who appeared for the Corporation, said that Ryde, 
which at the present time had a population of 13,000, had for some 
years been considered an exceedingly good hunting ground for 
electric light companies; it was intimated by Major Cardew, who 
held an inquiry, that unless the Corporation applied for powers 
themselves, they would eventually be granted to some other person>. 
Councillor Barton, chairman of the Electric Light Committee, stated 
that he had supported the scheme because he considered that if a 
company were so anxious to come to the town there was some 
possibility of making a profit. Mr. Manville gave evidence with 
respect to his estimates and plant. He had not the least doubt that 
the Ryde scheme would be financially successful. He thought elec- 
tric light enterprises were managed more economically by municips! 
authoritics, and a pleasure resort like Ryde was eminently a place 
for an electric light installation. Mr. Shaw, who conducted the 
opposition, addressing the inspector, laid stress on the fact that u 
majority of the people who voted at the public meeting were against 
the Corporation trading in electricity. Mr: Hutchinson having 
replied, the inquiry was closed. 


Salford.—There were 34 applications for the position 
of electrical engineer to the Salford Corporation, and from these the 
Electric Light Committee selected five names, via, Neyille Appel 
bee, of Cardiff; H. Parker, of Wolverhampton; S. J. Watson, of 
Bury; A. A. Day, of Manchester; and J. Moss, of Eccles. It is stated 


that Mr. Appcibec has becn appoineéed, pending inquirics. 
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Portsmouth. — The Electric Lighting Committee have 
recommended that a 500-Kw. alternator be purchased from Messrs. 
Parsons & Co. for the sum of £5,300, it being agreed that they shall 
take back the old alternator and allow £1,200. During the last two 
winters, the Committee reported, they had been dangerously short 
of plant, owing to the difficulty—in fact, impossibility—of getting 
machinery in what was then considered reasonable time, with the 
result that on more than one occasion they were unable to maintain 
the total supply. The Committee, therefore, thought it imperative 
to look farther ahead and forecast the probable maximum demand 
for the winter of 1901. 


Provisional Orders are to be sought for— 

BEVERLEY.—By the Town Council. 

WELLINGBOROUGH.—By the District Council. 

WISBECRH.— By the Town Council, the North British Electricity 
Supply Company, and the United Electric Light and Traction 
Company. 

KEABSLEY.—By the South Lancashire Supply Company, Limited. 

HuntinGpon.—By the North British Electricity Supply Com- 
pany. 

DogcHESTER.—By the Town Council. ‘ 

Wors.ey.—By the District Council. 


Scarborough.—Negotiations are in progress between 
the Scarborough Electric Supply Company and the Town Council 
respecting the latter's proposal to purchase the undertaking. 


Sheffield.—The Electric Light Committee reports that 
for the six months ending June 30th, 1900, the number of 8-C. p. 
lamps applied for was 13,551; the number of applications was 175 ; 
number of 8-c. . lamps connected during the half-year, 9,585 ; units 
generated, 999,377—an increase of 341 per cent. Reccipts for units 
sold (meter rentals omitted) 761,776 units—£12,228 ; increase, 39°8 
per cent. Cost per unit (works cost only and distribution), generated, 
869d.; metered, 1°11d. 
metered, 14:4 per cent. 

At the last Council meeting Ald. Styring said the Electric Light 
Committee had found the question of leading-in services to con- 
sumers' premises a matter of considerable irritation ; consumers were 
ready to take the light, but they objected to the cost of connecting 
with the mains. The engineer had gone very carefully into the 
matter, and he found that, without making any serious sacrifice, the 
irritation might be done away with. The committee therefore 
recommended a modification of practice which, he was sure, would 
be very much appreciated. In future consumers would have the 
service laid in to a distance of 30 feet without any special charge 
being made. In the case of premises situated a longer distance 
away, it was thought reasonable that some charge should be made, 
and it was preposed that that charge should be the actual cost price. 
He (Ald. Styring) wished to give a warning in regard to the capacity 
of their supply. A week or two ago there was a breakdown in the 
last-installed machine at the station. That breakdown was of a 
serious character, and it was just possible that they might be in some 
difficulty as to keeping up the supply until the alternator, which was 
now being erected, was completed. 


Stockton. The Council has informed the South Durham 
Steel and Iron Company that it will supply electricity for motive 
power purposes at the malleable iron works at 12d. per unit up to a 
maximum of 200 H.. with a minimum payment of £150 per 
quarter. An amended tender of the Brush Electrical Engineering 
Company for arc lamps, &c., at £500 has been accepted. Mains 
extensions have been arranged for at a cost of about £2,100. The 
erection of machinery and the laying of cables are nearing com- 
pletion. 


Sudbury.— The Town Council are taking steps to carry 
out the electricity scheme of Mr. W. C. C. Hawtayne. It is pro- 
posed to use a refuse destructor, and it is believed that when the 
installation is completed electricity will be adopted for motive 

wer in the weaving factories. At this week’s meeting of the 
Town Council a report was presented by the Electric Lighting 


Committee recommending the Council to give instructions for the, 
preparation of plans, specifications, and estimates, and that applica- 


tion be made to the Local Government Board for a loan; also that a 
site be purchased for £1,500. The report was adopted. The work 
is to be carricd out at the same time as a new sewerage scheme to 


Increase: generated, 20°5 per cent.; 


~ 


avoid a second breaking up of the roads. The provisional order 


received Royal assent a short time ago. 
Sunderland.—The Lighting Committee has decided to 


recommend the Council to proceed at once with the work of building 


a new electric station. 


T 


ELECTRIC TRACTION NOTES. 


Birkenbhead.— In this district the work of constructing: 


electric tramways and plant is being carried on vigorously. The 
tender of Messrs. Hughes & Stirling, Bootle, for the construction of 
a car shed in connection with the electric tramway service in Laird 
Street has been accepted by the Tramways Committee of the 
Birkenhead Town Council. 


Birmingham. — Commercial Intellijence says that. 
the agreement between the Corporation of Birmingham and 


the City Tramways Company relating to the erection of 
the overhead system in Bristol Road has been formally 
and legally concluded under the seals of these respective bodies. 
The Tramway Company are now using their best efforts to procure 
the necessary material in order that the conversion of the line may 
be brought about at the earliest possible moment. 


Black Country.— The electric tramways which have 
been constructed from Cradley Heath to Old Hill, Netherton, and 
Dudley have now been completed at least a month; great surprise 
is being expressed that they have not been opened for traffic yet. 
The explanation is this, that the British Electric Traction Company 
are unable to move until after the official inspection on behalf of the 
Board of Trade. | | 


Bowness.—It is stated that affer objecting to the tram- 
way scheme of the British Electric Traction Company, the Bowness 
District Council has aecepted a modified scheme by a majority of 
one. 


Darlingten.—According to the Times, since the opening of 
the Stockton and Middlesbrough Electric Tramways two years ago 
the public of Darlington have been looking forward to the time 
when their present system of horse traction should be replaced by 
asystem of electric tramways. Negotiations were opened with the 
Imperial Tramways Company (who own the present tramways), 
and 12 months ago an inquiry was held by the Light Railway Com- 
missioners, at which apparently the Corporation and the tramways 
company agreed as to the terms on which Darlington should be put 
in possession of 10 miles of electric tramways (at a cost of 
£120,000). The only point on which it seemed likely that there 
would be any difference of opinion was that of the supply of the 
current, the tramways company favouring a method by which 
the current should be transmitted from their existing works at 
Stockton (12 miles distant), and the Corporation desiring to 
supply the motive power from their own generating station, now 
rapidly approaching completion, for electric lighting purposes— 
in Darlington. Prof. Kennedy was called in to advise and 
report as to the price he considered reasonable should be paid by 
the tramways company for such supply. The secretary to the Com- 
missioners wrote to the Corporation on April 18th inquiring whether 
any agreement had been come to, and he was informed that the 
company had agreed to take electrical energy from the Corporation, 
with the proviso, however, to which the Corporation could not agree, 
that the company should be allowed a considerable extension of the 
periods within which it had been provided that the various sections 
of the line should be laid down. An interview was then arranged 
between the secretary of the Commissioners and representatives of 
both the Corporation and the tramways company, at which it was 
stated that the Corporation would not have supported the applica- 
tion of the company at the inquiry before the Light Railway 
Commissioners in the manner they did had there been any 
suggestion that the company would seek a modification of the 
original scheme. The Corporation attached much importance to the 
arrangement to supply the company with electrical energy. The secre- 
tary to the Commissioners intimated that they would possibly grant 
an extension for the laying down of a considerable portion of the 
system. Another disputed point here arose as to the allocation of 
a sum of £5,000 which the company had agreed to contribute 
towards the cost of street widening. After the conference the com- 
pany’s representatives intimated that, though they were not pre- 
pared to do.anything further towards street widening, they would 
hand over the provisional order, when obtained, to the Corporation 
and dispose of the present tramway undertaking upon advantageous 
terms. Much correspondence ensued between the two bodies on 
this and other points, and eventually the Corporation thereupon 
resolved that the Commissioners be informed that in the event of 
the company not being prepared to carry out the scheme the Council 
would make application for a new order at an early date. The 
matter is thus at a deadlock, neither party showing any disposition 
to recede from the position taken up. 


The Edinburgh Cable System.—Our Edinburgh car- 
respondent sends us the following :—In bright relief to the Edin- 
burgh car-cable system stand out the electric cars at Dundee. 
These Dundee cars are new, only within the past fortnight has the 
service been set agoing; and at the meeting of the Town Council 
the other day, the license from the Board of Trade was read. Ex- 
Provost Brownlee said the cars had been a great success, and had 
worked exceedingly well. Horse traction had cost 6d. per car-mile, 
whereas by electric traction the cost had been reduced to less than 
13d. per car-mile. Of course, also there was a great saving in 
causeway blocks and in cars, for four of the new cars could do the 
work of six of the old ones. This is a happy state of affairs, and all 
the more so when Edinburgh is brought under notice. The cable 
cars in Edinburgh have so far been a comparative failure. After 
several years’ labour the full system is not in operation yet, and the 
lines that are working are a serious annoyance to passengers. Con- 
tinual breakdowns and stoppages are the fate of the traveller; 
he may start, but he knows not when he arrives. Nothing like a 
regular service can be maintained, and the cars get bunched 
together. The drivers do not seem to be able to understand the 
working of the different junctions and auxiliary cables, and are 
kept on a nervous tension which may probably account for some of 
the very stupid things they do. The conductors are disheartened, 
and long for a return to the old horse traction days, although after 
the enormous expense of cabling the streets, that is an impossibility. 
Those at the head of affairs say that time will improve everything, 
but at the recent annual dinner of the Merchant Company it was 
freely admitted that the adopting the cable system in preference to 


the clectric had been done too hurriedly. It was explained in 


defence of the cabling that Edinburgh was a romantic city which 


2 5 8 = 5 — e — : 
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could not afford to sacrifice her good looks for the sake 
of electric cars. This reason was not received with any 
great sympathy. How the cars are going to pay the tramway 
shareholders is a mystery to many minds. The annual rent to the 
Edinburgh Corporation is £90,000, and for the past two years the 
tramway company have paid no dividend ; last year, indeed, left a 
loss on the 12 months’ work. A strike of the tramway employés 
was looked for, and a week's notice had been handed in by the men, 
but a timely increase of 1s. a week to all drivers and conductors 
has saved the long-suffering Edinburgh citizens from au even worse 
state of locomotion than at present. The success of Dundee only 
makes the position of matters more annoying, for there are many 
men who advocated the electric traction, or, at any rate, a period of 
delay, and who are now pointing to the disorganised cable system, 
and asking if anything could be worse than that. 


Gosport.—At the last meeting of the District Council 
the Roads and Works Committee submitted a recommendation that 
a letter be written to Mr. A. W. White, manager of the local tram- 
way, informing him that the Council are not prepared to enter into 
any negotiation to acquire the tramway, or into any arrangement 
with the company to promote a Bill in Parliament for the extension 
and conversion of tramways, &c. The recommendation was adopted. 
The Council then considered the defective state of the tramlines 
and the danger to vehicular traffic, and it was resolved to call upon 
the company to carry out the necessary repairs at once; in default, 
the attention of the Board of Trade to be called to the matter. 


Halifax.—Lieutenant-Colonel Van Dunlop, from the 
Board of Trade, made an inspection of the Stump Cross branch of 
the Halifax tramway on August 10th. He also went over the King 
Cross line at the request of the Tramways Committee, and in con- 
nection with this section of the system, it was urged that the com- 
pulsory stopping placcs are too numerous, and that if they were 
reduced the public interests would be better served. 


Liverpool.—At the City Coroner’s Court on 10th inst. 
the adjourned inquest was held on the body of a general labourer 
in the employ of the Corporation tramway department, who was 
killed by the fall of an electric wire and its attachments in Robson 
Street, on Friday last week. The Coroner said that the necessary 
evidence had not been completely got together, and it would be 
necessary to further adjourn the inquiry until 23rd inst. The Board 
of Trade would have to be communicated with. ` 


Malvern Hills.—A syndicate has been formed to supply 
a mountain railway up the Malvern Hills. Electrical rather than 
steam power is favoured by the Hills Conservators, to whom a 
preliminary communication has been forwarded on the matter. 


Morecambe.—Plans and estimates are being prepared by 
the manager of the electricity works, for the application of over- 
head traction on the Morecambe Tramways Company’s lines, which 
are at present worked by horse traction. 


Newport.—The Lighting and Traffic Committee have 
resolved that a power station for the tramways and other purposes 
be erected on the Corporation Road site. The question of the 
appointment of an engincer for the erection of the power station, 
the machinery and plant therein, and the electrical equipment of 


the lines, was considered, and it was agreed that Mr. H. F. Parshall 


be asked upon what terms he would be prepared to accept the 
appointment for carrying out a scheme upon the lines of his report 
submitted in October last. 

Messrs. Nicholas & Co., timber merchants, of the Baltic Wharf, 
Newport, have installed an electric light plant and machinery. The 
new premises of the South Wales Denly Telegraph; a new Newport 
newspaper, will be lighted by electricity, and the machinery will be 
driven by electric motors. 


Sunderland.—The official inspection of the Christ 
Church—Roker section of the Sunderland tramways took place last 
week. Colonel Yorke and Mr. Trotter, of the Board of Trade, 
together with the Mayor, Alderman E. R. Dix; Mr. T. Summerbell, 
vice-chairman of the Tramways Committee; Mr. J. F. C. Snell, 
borough electrical and tramway engineer; Messrs. Begg, C. Schultz 
and E. Hurlebat, for the contractors; and Mr. W. Morrison, traffic 
manager, entered an electric car which was run over the section. A 
careful and minute inspection was made of the permanent way, the 
termini and the distances. The car sheds and the power station 
were visited, and the Board òf Trade officials proceeded to inspect 
the routes not yet completed. The Corporation decided to run the 
cars regularly from Wednesday on this route, and take the respon- 
sibility until the notification from the Board of Trade arrives. 


Sutton and Howth.—We read in a Dublin paper that 


the power station and its equipment for this electric tramway are 
practically finished. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Interruptiou.—Reuter’s Madrid representative 


says that cable communication between Las Palmas and Teneriffe 
has been interrupted. 


Glasgow and the National Telephone Company.— 
In the House of Commons last week Mr. Provand asked the Secre- 
tary to the Treasury, as representing the Postmaster-General, 


whether the National Telephone Company have intimated to the 
Postmaster-General that they agree, in terms of Section 3 of the 
Telegraphs Act, 1899, to it being made a condition of their license 
that they will not give preference to any person within the area 
specified in the license by the Postmaster-General to the Corpora- 
tion of Glasgow, and will not within that area, as a condition of 
giving a service, require any person to grant any facility except for 
the purposes of supplying telephonic communication with that 
person; whether they have claimed, in respect of coming under 
this condition, that the permissive powers to open streets in certain 
burghs within that area now hold good for the whole term of their 
license, and, further, that their license be extended from 1911 to 
1913, so as to terminate at the same time as the license to the Cor- 
poration of Glasgow; whether the company have issued a print of 
an agreement with subscribers in the Glasgow area, dated June 
18th, 1900, under which the intending subscriber must bind himself 
as a condition of receiving a connection from the company, not to 
subscribe to any exchange telephone system other than that of the 
company, or use at any of his premises any telephone instruments 
in connection with any such other system, and the company thus 
propose to give favour of preference to persons in the Glasgow 
district who do not join the Corporation Telephone Exchange as 
against those persons who do join that exchange; and what steps 
the Postmaster-General is prepared to take to secure that the com- 
pany shall not obtain privileges under last year's Telegraphs Act, 
and at the same time refuse its obligations. 

From a report in the North British Daily Mail it appears that Mr. 
Hanbury replied to these remarks as follows:—“‘The National 
Telephone Company have stated to the Postmaster General that 
they are ‘willing that the conditions mentioned in the ques- 
tions shall be made a condition of their license. They have 
also undertaken to prove to the satisfaction of the Post- 
master-General that they have incurred, or contracted to incur, 
material expenditure in laying underground wires in certain 
burghs in the Glasgow area, and have acquired powers for the pur- 
pose under agreement with the local authorities. The Postmaster- 
General is not aware that the company have at present claimed that 
the powers given by their agreements with local authorities in the 
Glasgow area will hold good during the period of the license granted 
to the Corporation of Glasgow, and that their license will be 
extended for the full period of the Corporation license, but when 
conditions to be observed on the part of the company have been 
duly complied with, they will, no doubt, claim that they are entitled 
to the advantages specified in Section 3 of the Telegraph Act, 1890. 
The Postmaster-General’s attention has been drawn to the form of 
the agreement now being offered by the companyto their subscribers. 
There is some doubt whether the condition mentioned by the hon. 
member can be held to be a breach of the undertaking not to give 
preference to persons in the Glasgow area, but there is another con- 
dition in the agreement form—that as to giving wayleaves for the 
wires of other persons—which would unquestionably be a violation 
of the undertaking not to require any person to grant any facility 
except for the purpose of supplying telephonic communication to 
that person. Any breach of the new conditions which the company 
are to accept as conditions of their license will, when those condi» 
tions are legally in force, render the company liable to the same 
penalty as a breach of the original conditions—namely, the 
termination of their license. 


The New trans-Atlantic Cable.—Reuter’s New York 
agent says that on the morning of the 11th inst. the shore end of 
the German cable was laid from Coney Island. Ten miles had 
been buoyed. The Anglia was to pick up the line on Tuesday, and 
will continue laying the cable as far as the Azores. 

A later New York despatch says that on 14th inst. the Anglia picked 
up the shore end of the German cable, and, after splicing it, pro- 
ceeded to lay the main cable. 


The Telegraph Wire Export Trade.— Although not 
so large as in June last, some very heavy shipments of telegraph 
wire and apparatus connected therewith, were made from this 
country during the past month. The returns just issued show that 
during July the exports of such material attained a value of 
£205,306, which compares with £395,809 in the preceding month, 
and only £97,635 in July, 1899. The activity which has ruled this 
year in this branch of trade is well indicated by the returns for the 
seven months ending with July. These show a total of £1,665,016, 
or an increase of no less than £1,065,708 over the first seven months 
of 1899. 


The Telegraph Line to the Yukon.—The British 
Columbia Review says that the line from Atlin to Telegraph Creek 
having been completed for a distance of 205 miles, it is stated that 
the work had been extremely difficult owing to the density of forest 
and the general topography of the country penetrated. At the 
Ashcroft end the line has been completed to Hazelton, a distance of 
300 miles—leaving a 500-mile span to be completed to join the 
extreme points. Large gangs of men are now working north and 
south towards each other, and it is belicved connection will be made 
within two months. A branch line is also being laid from Stony 
Creek at the head of Stewart River to Manson Creek, where many 
valuable hydraulic properties are located. 81 2, 000 has been appro- 
priated by the Public Works Department for the construction of a 
branch line of 50 miles from Dawson to Fort Cudahy, on the border- 
line of Alaska. The United States Government will build, as a 
part of the United States signal service system, a cable from Nome 
to St. Michaels, and a landline from St. Michaels to connect at 
Cudahy with the Canadian system, thereby assuring direct wire con- 
nection to Nome. 


(Continued on page 267.) 
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STOCKPORT ELECTRICITY WORKS. 


FoLLOwTNG the example of so many of their South Lancashire 
neighbours, the Corporation of Stockport in 1881 obtained 
a provisional order for the supply of electricity ; but it was 
not until November, 1896, that the Council decided to 
prosecute the matter with vigour. The Gas Committee was 
constituted the Electricity Committee also, and reports were 
obtained from Mr. Mountain, of Huddersfield, and Mr. 
J. N. Shoolbred, of London. Mr. 
adopted, and the necessary borrowing powers obtained for a 
loan of £25,000 ; 
were let on February 10th, 


Shoolbred’s scheme was 


tenders were obtained, and the contracts 
1898. 

The supply of gas had been in the hands of the Council 
the direction of Mr. 8. Meunier, and 


for 21 years, under 


with such marked success, that they resolved to entrust the 


of three cast-iron tubes resting on the bottom of the furnace, 
which act as fire-bars ; these are perforated with numerous 
small holes, and are fitted with steam jets, by means of which 
a strong air blast is forced through the fuel. Excellent 
combustion is obtained, and the clinker which forms is easily 
withdrawn ; moreover, while the tubes are inexpensive, they 
are also extremely durable. We saw some of these tubes at 
the gasworks which had been in constant use for five years 
without renewal, and they showed no signs of deterioration. | 

The boilers are worked at a pressure of 200 lbs. per square 
inch; the fittings and stop valves are of Messrs. Hopkinson’s 
make. There is at present no economiser, though provision 
has been made in the plans for this, as well as for condensing 
plant. The exhaust steam is passed through a Berryman 
feed-water heater. 

The two feed pumps are of the Worthington ty pe, iid 


EO GENERAL VIEW OF ENGINE Room. 


kindred undertaking to his care also. As a rule, we do not 


favour the combination of the two functions, but we must 


judge by the results obtained, and in this instance we have 
pleasure in stating that the action of the Council has been 
entirely justified, as we shall show later on. 

The Council selected a site for the station at Mill- 
gate, on the River Goit, and near the gasworks, Some 
difficulties connected with the foundations, due to the 
sloping ground, were successfully overcome, and substantial 
brick buildings were erected, comprising engine and boiler 
houses, battery room and test room. 

There are at present two Lancashire boilers, 28 feet x 8 
feet, supplied by Messrs. Tetlow Bros.,.of Hollinwood, and 
fitted with Wilton furnaces; the latter were devised for 
burning coke breeze, the refuse of the gasworks, and are 
worthy of special mention. Their essential features consist 


each is capable of supplying both boilers; water is obtained 


from the town supply, and is stored in a large tank over the 


battery room. 

The steam piping was carried out chiefly by Messrs. 
Crompton & Co., and consists of a ring in the boiler 
house, from hich a single 12-inch main is taken into the 
engine room ; here it divides into a 5-inch pipe feeding the 
smaller sets, and a 7-inch pipe supplying the larger ones. 
The piping, which is of steel, is ee by slings from 
brackets, and is covered by magnesia. 

A 6-ton crane by Messrs. Higginbottom & Mannock 
traverses the engine room. 

The plant in the engine room consists of five generating 
sets, three of 56 Kw. each and two of 140 Kw.; each 
of them consists of a McClure & Whitfield two-pole dynamo, 
driven by a Willans two-crank triple-expansion engine of the 
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usual type. The' dynamos are all shunt-wound, and have 
drum bar armatures with evolute end connectors ; the brushes 
are of copper gauze. The small units give out 224 amperes 
at 220—310 volts, 450 revolutions per minute. They are 
used on either side of the three-wire system, and are also able 
to charge the batteries without the aid of a booster. The 
large machines give 280 amperes at 460—500 volts, 350 
revolutions per minute. 

All the machines have given entire satisfaction, and run 
cool and without sparking, while they are capable of standing 
a 20 per cent. overload without injury. The large sets were 
run at half pressure for a time, before the three-wire system 
was completed, and gave no trouble from sparking. The 
dynamos are of massive build, as will be seen from our view 
of the engine room ; the bearings are fitted with continuous 
ring lubrication. 

The foundation within the bed-plate is faced with opalite 
tiles, which give a very clean and smart appearance to the 
machines. 


The centre panel carries an illuminated dial Weston volt- 
meter, which can be connected to any machine, five 
Crompton voltmeters and switches, an ammeter in the 
middle wire, and three double-pole throw-over switches for 
connecting the 230-volt sets on either side of the system. 

The switchboard also carries two Elliott recording volt- 
meters and a station clock. The board was erected by the 
gasworks staff, and does credit to their skill. | 

A Kelvin watt-hour meter is in series with each machine, 
and a reversible Aron meter in each battery circuit. 

The battery room is well lighted and ventilated; it con- 
tains two batteries of the Chloride type, 266 cells in all, each 
with 31 plates, in lead boxes. The storage capacity of the 
cells is 750 ampere-hours at a five-hour rate, or 400 amperes 
for one hour. The connections with the regulating switches 
consist of bare copper rod on insulators. 

There are two separate battery switchboards, situated as 
near as possible to the corresponding cells; part of one of 
these is shown in our view of the main board. 
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MAIN AND BATTERY SWITCHBOARDS. 


All the switchboards are of Messrs, Crompton & Co.’s 
manufacture. The main board is arranged on their usual 
three-wire plan; it consists of five panels of enamelled slate, 
finished off with pitch pine borders. The two left-hand 
panels carry the positive switch gear, with three horizontal 
bus bars and 10 vertical dynamo and feeder bars; there is 
space for four more vertical bars. 

All the minimum cut-outs are mounted on these panels, 
and are interlocked with the field switches to prevent mis- 
takes. The dynamos are protected by single fuses, and the 
feeders by duplex fuses. Feeder ammeters and dynamo 
voltmeters are also provided. 

The two right-hand (negative) panels are similarly equipped, 
with the substitution of field rheostats for the cut-outs, and 
dynamo ammeters for the voltmeters. The resistances are 
wound on-cast-iron tubes covered with asbestos. 


Each board consists of two slate panels, each of which is 
equipped with a very large and massive double concentric 
regulating switch and duplex fuse, while one carries a volt- 
meter, and the other a reversible ammeter. Thus there are 
two regulating switches on each battery; one of these—the 
one connected with the middle wire—is used only to cut out 
cells, while the other is used in the ordinary way as a charge 
and discharge regulator. 

The switches are operated by a double pawl and ratchet; 
by pressing one of two small levers up or down, a pawl is 
brought into gear with the corresponding ratchet, so that 
either or both of the concentric switches can be rotated 
either forwards or backwards, together or separately. The 
switch contacts alternate with dummy non-sparking contacts 
in the usual way; 20 cells are connected with each 
regulator, 
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The town is supplied on the three-wire system, at 230 
volts, The cables aréall of Messrs. W. T. Glover's single- 
wire“ Diatrine“ lead-covered type, except the last feeder } put 
down ; the feeders are laid on the solid system, the distri- 
butors are steel armoured and laid direct in the earth. The 
new feeder mentioned above is of Messrs. Henley’s paper- 


BUENOS AIRES.—OPEN Car. 


insulated lead-covered type, 1 square inch section, laid in 
wooden troughs and embedded in bitumen. 

The number of lamps connected in January last was 
equivalent to 7,700 of 8-C. P., more than half the capacity 
of the plant. 

In addition to the private supply there are 36 Crompton are 
lamps for street lighting. These are at present four in 
series between the 230-volt mains, but in future they are to 
run five in series. There is not much demand for power, 
though until lately a 60-H. P. motor was at work driving a 
« doubling” mill; the mill having changed hands, this 
supply is at present in abeyance, 

Ferranti meters are used for the most part on consumers’ 
premises. Upto this month the price of supply was 5d. per 
unit, with no meter rents, and the result for the first year of 
working (to March 31st) was a net profit of £118, after 
paying interest, depreciation, and sinking fund charges. 
This must be admitted to be an excellent result ; indeed, it 
is claimed to be a record, under the conditions stated. The 
circumstances which have chiefly contributed to the com- 
mercial success of the undertaking : are, no doubt, the economy 
of the joint management ; the very low cost of the fuel used, 
which practically can be had for the cartage ; and the low 
initial cost of the undertaking, which works out at £56 per 
kilowatt installed. The economy and convenience of the 
combination of gas and electricity undertakings, Mr. 
Meunier states, are most marked, not the least advantage 
being the possibility of drafting a large gang of work- 
men from the gasworks to assist in the “completion of any 
urgent piece of work at short notice. 

The Gas and Electr icity Committee at a recent meeting, 
in view of the successful results already obtained, resolved to 
adopt a differential tariff, charging 5d. for the first hour’s 
use per day of the maximum demand (estimated on the 
number of lamps installed), and 25d. per unit afterwards. To 
reduce the rate for the summer quarters, the maximum 
demand during each of these is estimated at half that of 
either of the winter quarters. 

The above method of introducing the differential system 
without alarming the consumers is worthy of imitation. 
Whereas the price was 5d. per unit all round before, it is 
now 5d. at first, and 25d. afterwards, consequently no one 
can object that his bill will be increased. On the other hand, 


if the price had been altered to, say, 7d. and 2d., as has 
been done elsewhere, a number of the consumers would have 
been up in arms at once! 

Future extensions of the station have been carefully 
provided for; two Babcock & Wilcox boilers are already on 
order, and the end of the engine room is closed with cor- 
rugated i iron to admit of extending the building to accom- 
modate additional generating plant. As a tramway scheme 
is already in hand, these additions will soon be required ; 
it is not intended to modify the existing dynamos, but the 
traction sets will be arranged so as to be available for 
lighting also. 

The Corporation has so far spent £25,000 out of an 
authorised loan of £48,000 ; a special loan will be necessary 
for the tramways. Evidently municipal enterprise is 
flourishing in Stockport ! 

In conclusion, we wish to express our thanks to Mr. 
Meunier and to his chief electrical assistant, Mr. Carter, for 
their kind assistance in the preparation of this article. 


THE ELECTRIC LIGHTING AND TRAMWAYS 
OF BUENOS AIRES. 


(Concluded from page 240.) 


IN a contract just signed, the Cia. General de Electricidad 
has agreed to supply the Anglo-Argentine Tramways Com- 
pany, Limited, with power for their extensive system (106 
kilometres of track), which is now being converted to electric 
traction. When completed, this will call for current for 
some 250—300 cars, entailing a large increase in the output 
of the station. 

The Buenos Aires and Belgrano Tramway Company, 
which, as previously mentioned, is furnished with power by 
this station, owns tracks extending from the Plaza de Mayo 
in the centre of the city by two separate routes to the 
fashionable suburb of Belgrano. The one already com- 
pleted, equipped, and in operation runs along the outskirts 
of the city, passing the racecourse, and around Belgrano; 
the other route is through the more central part of the city 
to the heart of Belgrano. Only the outer half is run elec- 


PouRING A WELD. 


trically: the more difficult part of the line through the 
narrow streets is now being converted. 

The lines operated electrically include 13 miles of double 
track, while 5 miles are still under construction, The rails 
weigh 86 Ibs. per yard, and are 62 inches high. The frack 
is laid in three different ways, according to theypaving of 
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the street through which it runs. Along the wood-paved 
strects of the centre, it is laid on a concrete base extending 
the whole width of the track. Towards the outskirts, 
where the paving is composed of granite setts, the rails sit on 
longitudinal concrete sleepers, and, lastly, in the suburbs, 
where there are macadamised roads, the track is laid on a 
native hard wood sleeper (quebracho) which rests on a 
foundation of broken stone, 

A very large section of the horse-car track had but 
recently been relaid with an 86-lb. rail in a manner strong 
enough to carry trolley cars. In order to avoid relaying 
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CLOSED LAR. 


this track, the joints of all the rails were cast-welded on the 
Falk system; the cupola was carried on an. iron wagon, the 
blower for the cupola being operated by a small steam 
engine, while the emery wheels for cleaning the ends of the 
rails before casting and for grinding the joints after casting 
were driven by portable oil engines. The cast-welded joints 
are also bonded with Chicago bonds around the weld, but 
with this exception Edisou-Brown plastic bonds in conjunc- 
tion with one Chicago bond have been used throughout the 
work, the two rails and both tracks being cross-bonded at 
intervals. 

The distribution of the current is entirely 
underground, both feeders and distributors 
being paper insulated lead sheathed cables of 
the British Insulated Wire Company’s manu- 
facture, drawn into Doulton stoneware con- 
duits. Negative feeders of the same make are 
also used, but these are armoured and laid direct 
in the ground. 

Board of Trade regulations, although not 
obligatory, have been conformed with as regards 
drop in voltage on the track, and for this pur- 
pose two negative boosters driven by shunt 
wound motors have been installed in the station, 

In order to facilitate the cutting ont of 
sections, pillars have been placed on the edge of 
the pavement where feeders are connected to 
distributors. These pillars contain switches, 
fuses, lightning arresters and a telephone con- 
nected to a specially laid telephone cable, so 
that either the station or the car sheds can be 
rung up. 

The pole construction is of a mixed des- 
cription, depending on local conditions, and 
embraces the three usual forms of construction, because 
in some parts the track runs close to the edge of 
the pavement, in others it is in the middle of the 
street. Consequently there are centre poles with double 
arms, double poles with span wires, and side poles with single 
arms, and some with extension arms, The trolley wire is 
No. 00. In the narrow streets where the conversion is now 
being carried out, the method of suspending the trolley wire 
is by means of span wires, fastened to neat rosettes cemented 
into the walls of the houses. To avoid transmitting the 
vibration of the wire to the interior of the houses, the rosettes 
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are furnished with a soft rubber cushion. A municipal 
ordinance has been passed giving the tramway company per- 
mission to erect poles right against the houses in case any of 
the owners object to the placing of the rosettes on the walls ; 
this effectually disposes of further opposition ! 

There are 96 cars in all, of a varied character, consisting 
of double truck double-deckers with top roof, combination 
open and closed cars, open cars with reversible transverse 
seats, and trailers of the same type. All cars are fitted with 
two G. E. 1,000 motors, series parallel controllers, and electric 
brakes. Providence“ car fenders and electric headlights are 
also provided. The car bodies are by Jackson 
and Sharp, Brill, Stephenson, and Barney and 
Smith, and with few exceptions all trucks are 
of the Peckham extension pattern. The double- 
deckers have a seating capacity of 64 persons, 
and are useful for carrying large crowds from 
one end of the line to the other when this 
can be done with few stops; but owing to the 
time taken to get up speed, and stop, and for 


Fs 4 l passengers to get down from the upper deck, 


they are hardly suitable for everyday traffic. 
Even then it is a question whether the smaller 
and higher speed cars cannot deal better with 
crowds such as are to be transported every 
Sunday and holiday to and from the race-course 
and Zoological Gardens. The management 
have recently decided to change all double-deck 
cars into single-deck cars. The convertible cars 
are arranged to have the sash and panel 
immediately below it pushed up into the 
roof, thus making them practically open cars, 
with doors at each end, and side steps. 
These are known as the Brill patented Brooklyn 
type. On the whole, this car is the most popular. 

Messrs. Abella and Hayward are the resident engineers, while 
Mr. Forrest, of the B.I.W. Company, is in charge of the 
cable laying, The consulting engineers are Messrs. Kincaid, 
Waller & Manville Mr. Lee H. Parker is their local 
engineer, under whose direction all the construction is being 
carried out. | i 


Commercial Information Bureau at Paris,—The 
Paris Exhibition Royal Commission has instituted a commercial 


DOUBLE DECK CAR, WITH ROOF. 


information office for the use, without charge, of British exhibitors, 
visitors aud members of congresses. They have placed at the 
disposal of English members who may be attending congresses, a 
spacious room where they can meet and discuss. This office is 
situated on the Quai d'Orsay; entrance by the side door on the 
east. A writing room is provided for the use of members of con- 
gresses, and information on trade matters will be given as far as 
possible. In the office will also be found a comprehensive set of 
Customs tariffs, information as to transport by land and sea, books 
of reference, directories, &c. Letters and telegrams can also during 
the Congress be addressed to members as follows :—Telegrams, care 
of “ Britpav, Paris ” Letters, care of Commercial Information 
Office, British Royal Pavilion, Quai d'Orsay. The office will be open 
daily from 10 to 5 p.m. 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 262.) 


Huddersfield and Municipal Telephones.— The 
important step by Huddersfield Corporation on Wednesday decided 
by 29 votes to 15 to apply to the Local Government Board for 
sanction to borrow £30,342 for telephone purposes for a period not 
exceeding 25 years, and that the plans, sections, and detailed 
estimates submitted by thg borough electrical engineer be 
approved. 


Manchester Telephones.—Mr. Gaine, manager of the 
National Telephone Company, appeared before the Telephones 
Special Committee of the Manchester Corporation on 7th inst., for 
purpose of farther explaining the proposals of that company relative 
to the working of the telephone system in the Manchester area. At 
the close of the interview the Committee resolved to see representa- 
tives of the new Mutual Company, and also to obtain further 
information from Mr. A. R. Bennett. 


Portsmouth Telephones.—The Finance Committee of 
the Town Council have reported that Mr. Bennett had attended and 
stated that his fee for a preliminary report as to a municipal 
telephone exchange at Portsmouth, which would enable the Com- 
mittee to decide as to proceeding or not, would be 21 guineas and 
out-of-pocket expenses. It was decided to ask Mr. Bennett to 


Prepare a report. 
Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED. 
BOUTE AMERIOAK :— . 
.. Oct. 11, 1809 


Cayenne-Pinheiro .. 
Pará-Maranham .. 


March 1, 1900 
Cearé-Maranham 


„ Feb. 20, 1900 


Iquique- Valparaiso s H .. Aug. 2, 1900 
Wer Inpies :— 

Mole St. Nicholas-Cape Haitien.. .. March 6, 1900 .. 
Latakia-Cyprus ee oe oe .. June 20, 1899 sò 
Tarifa-Tangier ° A .. Jan. 8, 1900 95 oe 

Lurnmns: : 
SE :— 

Tientein-Pekin eo 0 0 0 June 13, 1900 ee ae 

Pekin-Kalgan ° oe ee ° 0 June 14, 1900 oe ee 

Kalgan-Maima és ijs 5 .. June 80, 1 r oe 

Tientsin, via Shanghai .. ee 85 .. June 16, 1900 ee 

Tientsin-Niuchwang 8 es .. June 18, 1900 ea 


HOUTH AMERICAN :~— 
Communications with all ones bi Columbia 


berona. Buenaventura .. 1 * ae te 


Ecuador landlines March 18, 1897 . oe 

Landlines south of Macahé (Brazil) sò ++ April 25, 1900 .. ee 

Landlines south of Serena si s July 80, 1900 we 
SIBERIAN :— 

Khabarowsk- Wladiwostock ais ' . Aug. 11, 1000 .. Aug. 12, 1900 
Communieation “via Hanekine” interrupted 

on Persian territory = g Feb. 24. 1900 ‘s 
Saigon-B angkok ee ee ee Aug. 14, 1900 ee ee 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


eer TE Cree 25th. The Corporation invites 
tenders for steel poles, bases and brackets, for tramway equipment. 
See Official Notices August 10th. 


Aberdeen. August 28th. The Electric Lighting Com- 
mittee wants tenders for a 12 months' supply of cables, meters, and 
house main fuse boxes. See Official Notices ” to-day. 


Accrington.—The Corporation wants tenders for the 
supply of electricity meters. See “ Official Notices” August 3rd. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
and plan for three francs at the office, No. 14, Parvis St. Jilles, 
St. Jilles. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 

respects. See Official Notices August 3rd. 


Cardiff.— August 31st. The Corporation wants tenders 
for sundry pipes, feed-water heater, &c., for the electricity works. 
See Official Notices to-day. 


Cupar.— An electric light installation of about 800 lights 
is required for the Fife and Kinross District Lunatic Asylum. 
Application for particulars should be made to the Clerk of the 
Board, Cupar, Fife. 


France.— August 23rd. Tenders are being invited until 
the 23rd inst. by the French Post and Telegraph authorities in 
Paris for the supply of 130 tons of copper or bronze wire. Tenders 
are to be sent to Le Sous-Secretarial d'Etat des Postes et des 
Sa 103, Rue de Grenelle, Paris, whence particulars may 
be obtained. 


— 


Fulham. — The Vestry wants tenders for electric wiring 
at the Town Hall, Walham Green. See Official Notices” 
August 10th. 


Germany.—August 30th.— The municipal authorities 
of Dusseldorf are inviting tenders until the 30th inst. for the supply 
and erection of two 3-ton overhead electric travelling cranes and 
two 4-ton ditto. Particulars may be obtained for 2s from, and 
tenders are to be sent to, Die Oberbiirgermeister, Stadtbaumt III. 
Dusseldorf. 


Germany.—September 10th.— The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 3s. from the 
Secretariat II. der Finanz Deputation (Rathhaus Ober-Erdgeschoss, 
Zimmer 429), and tenders marked 339 are to be sent to Die Finanz 
Deputation, Hamburg. 


Grimsby,—August 18th. The Corporation wants tenders 
for the supply of a steam engine and dynamo, and extension of 
switchboard. See “Official Notices” August 10th. 


Hackney.— September 12th. The Electric Lighting Com- 
mittee is wanting tenders for the supply of condensing plant, cooling 
apparatus, pipe work and valves,.feed pumps, switchboard and 
boosters, arc lamps, meters, crane and workshop equipment. See 
“ Official Notices to-day. 


Halifax.— The Corporation wants tenders for the supply 
of incandescent lamps. See “ Official Notices ” August 3rd. 


Hanley.—August 25th. The Electric Light Committee 
is inviting tenders for two Lancashire boilers, fuel economiser, 
smoke chimney exhaust fan, feed-water heater, forced draught 
fitting’, coal conveyor and bunkers, also various accessorial plant and 
apparatus for the electricity works. Specifications, &c., from the 
borough engineer or the Corporation electrical engincer, for 5s. 


IIford.— August 29th. The District Council wants offers 


from firms willing to take up free wiring in the district. See 
“ Official Notices” to-day. 


Leeds.—The Corporation wants tenders. for the purchase 
of second-hand machinery, at present in use in connection with the 
electric tramways. See “Official Notices” August 3rd. 


London.—August 20th. The Central Electric Supply 
Company wants tenders for boilers and piping, and mechanical 
stokers. See Official Notices July 27th. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate, 
Epsom, Surrey. See Official Notices” August 10th. 


Luton.—September 14th. The Town Council invites 
tenders for watt-hour and demand meters. See Official Notices” 
August 3rd. 


Madrid.— August 18th. Tenders are invited by the 
Spanish Government, not later than August 18th, for the concession 
of a system of electric tramway lines in Barcelona. Some parti- 
culars may be examined at the commercial department of the 
Foreign Office between 11 a.m. and 5 p.m. 


Manchester.— August 25th. “The Tramways Seb 
wants tenders for cast-iron bases for tramway poles. See “Official 
Notices to-day. 2 


Newcastle-on-Tyn¢e.—August 22nd. The Corporation 
wants tenders for laying five miles of double-line tramway. See 
„Official Notices” August 3rd. 


Newport (Mon.).—August 22nd. The Guardians want 
tenders for lighting the workhouse. See Official Notices 
August 10th. 


Plumstead.— September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiscr; steam 
piping, pumps, &c., &c.; steam generators—two 300-1.H.P.; two 
150-1. H. P.; and one 100-1. . P.; ; condensing plant, cooling tower, 
&c.; switchboard; battery; traveller; mains, meters, arc lamps 
and posts, &c. See “ Official Notices August 10th. 


Portsmouth. — September 4th. The Corporation wants 
tenders for the complete equipment of the tramway power station. 
See “Official Notices ” August 3rd. 


Rochdale.— August 22nd. The Corporation is inviting 


tenders for the wiring of the Town Hall. See “Official Notices 
to-day. 


Roumania.—August 24th. Tenders are being invited 
until the 24th inst. by the Roumanian Post and Telegraph 
authorities in Bucharest for the supply of 40 tons of galvanised 
iron wire. 


Salford.—September Brd. The Corporation wants 


tenders for a lighting switchboard, traction ditto, and balancing 
transformers. See “ Official Notices” August 10th. 


Shipley (Lorks).— August 27th. The Council wants 
tenders for steam and exhaust pipes, battery, switchboard and con- 
nections, and cables for electricity works. See Official Notices“ 
to-day. 

Spain.—August 24th. Tenders are being invited until 
the 24th inst. for the establishment and working of a telephone 
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exchange in the town af Ciudad Real. Particulars may be obtained 
from, and tenders are to be sent to, El Gobierno Civil de la Pro- 
vincia de Ciudad Real, Spain. 


Stockport.—August 31st. The Tramways Oommittce 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See Official Notices” July 13th. 


Warrington.— The Corpofation wants tenders for electric 
light installations in certain buildings. See Official Notices” 
August 3rd. i 


Warsaw.—August 28th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial Department 
of the Foreign Office between 11 a.m. and 5 p.m. 


Whitby.—September 3rd. The Council wants tenders 
for the supply of two water-tube boilers, pumps, condensers, pipes, 
&c.; two steam dynamos, balancer, and boosters; switchboard and 
connections; battery; travelling crane; cables, arc lamps, &c. See 
„Official Notices August 10th. 


Worthing.— September 3rd. The Corporation wants 
tenders for three 96-Kw. steam dynamos, two marine boilers, steam 
and other piping and condensing plant, manhole covers, arc lamps 
and posts, stoneware caeings, cable work, battery, balancing trans- 
formers and motor-generators, economiser, and 5-ton traveller. See 
„Official Notices to-day. 


CLOSED. 


Bermondsey.— The Vestry has accepted an amended 
tender of Messrs Todd & Co., for the erection of dust destructor 
and electric lighting buildings at £12,723. 


Bradford.—The City Council has accepted tenders as 
follows for the extension of the Valley Road Electricity Works :— 
Messrs. S. Z. de Ferranti, Limited, for the supply and erection of a 
switchboard for a pressure of 500 volts for the sum of 43, 069 16s. ; 
Messrs. Babcock & Wilcox, Limited, for mild steel steam and feed 
piping and fittings, £1,069; Messrs. Cole, Marchent & Morley, 
Limited, for two steam engines, £15,141; Messrs. Ernest Newell 
and Co., for coal conveying apparatus and storage hopper, £1,070, 
and for ash conveying apparatus for £415; Messrs. Cole, Marchent 
and Morley, Limited, for a cooling tower, £2,633; the British 
Westinghouse Electric and Manufacturing Company, Limited, for 
two dynamos of 1,000 xw. capacity each, £9,108 10s. 


Bradford.— At lust Tuesday’s meeting of the City Council 
the Tramways Committce recommended the acceptance of the tender 
of Messrs. V. Demerbe & Sons, of Belgium, for the supply and 
laying on their system, of the rails required for the proposed 
extensions to Farsley, Thackley, and Idle, Clayton, and Queensbury, 
and for the relaying of the Manchester Road line. The price is 17s. 
per yard of single track. 


. Brookwood Asylum.—Messrs. Shalders & Davis's 


(Southampton) tender of £5,600 for electric light plant and wiring 
at Brookwood Asylum has been accepted. 


Glasgow.—Port Dundas staton bus bar extension. 
Messrs. Mechan & Sons have secured this contract. 


Hudderstield.— Messrs. R. W. Blackwell & Co., Limited, 


are to supply the overhead equipment for two miles odd of tramway 
for the Corporation. 


Sutton Celdtield.—Mesers. Mechan & Sons have secured 
the switchboard contract for this electric lighting undertaking, 
subject to the Board of Trade granting powers. 


Walsall.— The tender of Messrs. Thomas Parker, 
Limited, for supplying two transformers, including the necessary 
switch gear and booster required for the proposed extension of the 
electric main to the Pleck, for the sum of £1,440, has been accepted, 
conditionally. The tender of Messrs. Callender & Co., Limited, for 
laying the electric mains required has been accepted conditionally, 
their schedule of prices being as follows: TWO H. T. feeders, laid 
solid, 138. 11d. per yard; two G-core pilot wires, 28. 9d. per yard 
each; L. T. distributor, 32-inch section, 14s. per yard. The town 
clerk had been directed to inform the Local Government Board that 
almost the whole of the £15,000 proposed to be borrowed was for 


this one extension, the other portion being for pilots and feeders in 
other parts of the town. 


————————————_—_==== 


NOTES. 


Sunderland Electric Trams.—The official opening of 
the Sunderland Corporation Electric Tramways took place on 
Wednesday afternoon, Luncheon was served at the Town 
Hall at 1 p.m., and several cars laden with the visitors left 
for a run over the line. 


The Sydenham Boiler Explosion.—This explosion is 
illustrated by four photographic reproductions in a contem- 
porary, and affords a lesson in the weak part of the locomotive 
type boiler that exploded at the age of seven years. The 
immediate failure concerned the firebox; this apparently 
collapsed and was torn out of the casing. The reaction on 
the ground sent the boiler flying, and apparently left the top 
of the firebox with all its stout and rigid girder stays on the 
floor, just on the site of the firebox. Considering a firebox, 
say, 40 inches x 30 inches—a by no means large size—the 
area will be 1,200 square inches, and at 150 lbs. pressure 
the load will be 18,000 Ibs. The circumference of this box 
will be 140 inches. If J an inch thick, its cross-section of 
material on the horizontal plane will be 70 inches. On each 
square inch of material disposed as a flat column, measuring 
2 inches x 4 inch, there is thus a load of 130 lbs. If the 
firebox is 4 feet in height, some idea of this load can be 
obtained by placing it on the top of a4 feet pillar of flat 
iron. Evidently the load is great. The flat roof of a fire- 
box is immensely stiffened by numerous girder stays, and 
this flat roof is slung to the outer casing by sling stays so as 
to safeguard the sides. In the Sydenham boiler these roof 
slings have come away with the firebox crown, and the fire- 
box appears to have crippled and torn away. As roof 
slings usually have slots in their pin holes to allow expansion, 
it is evident they are relied on as standby stays only, and 
that the load of steam is taken by the firebox sides acting as 
a column and transmitting the load to the bottom ring of 
rivets and to the stud stays—these latter very badly placed 
to receive transverse loading, though very effective, no 
doubt, in holding the plates against buckling. But it is this 
buckling stress that is the chief danger, and it is one to 
which least attention is usually paid. Steam users and engi- 
neers-in-charge should look well to this, and should also see 
to it that the roof slings are connected to the girder stays 
and to the casing in a sufficient manner. There appear to 
have been eight sling stays in the Sydenham boiler, which, 
we think, from the illustrations, must have been larger than 
our hypothetical firebox, so that each stay at the assumed 
pressure would carry over 20,000 lbs. if called on to act. 
There is a tendency to fasten such stays somewhat insecurely 
to the outer case. The fasteninys are rivets, and a direct 
pull on the rivets is unlikely, while if pinned to crown ribs 
the ribs are apt to be easily torn away. These crown stays 
ought to be well pinned to thoroughly secured roof ribs, and 
these should be something more than ordinary angle or 1 
bars. Insecure fastening of stays has been a common fail- 
ing in boiler making, and at one time gusset stays would be 
attached to paltry single angle irons with nothing better than 


a bit of 4 round iron put through the rivet holes and 


roughly bent by a blow from a hammer in order to prevent 
the pin pulling out. The contrast between the heavy girder 
stays of a locomotive type firebox and its safety or sling 
stays is often ridiculous. | 


r 


Electric Power Scheme for the Western High- 
lands.—In view of the successful utilisation of the watershed 
of the Western Highlands for the generating of electric 
power at the Aluminium Works at the Falls of Foyers, says 
the Financial Times, it will cause no surprise to learn that 
another big scheme is in contemplation. The proposal under 
consideration is to trap the waters of Loch Ericht and 
convey them across country for a distance of 20 miles to the 
head of Loch Leven, where a waterfall of 110 feet would be 
obtained, giving a power equivalent to 23,000 H.P. The 
scheme, according to the estimate, will cost 14 millions 
sterling. Another important enterprise on the tapis, is the 
establishment near the chief Scotch coalfields of central 
stations for generating electricity. The scheme, which will 
in due course be put before the public, provides for the 
supplying of electric power and lighting on economical lines, 
and as the large public works in Glasgow and the West of 
Scotland are freely adapting their machinery to electric 
propulsion, and as those behind the scheme are experts and 
have a good backing, there is every probability of its being 
carried through, Euch station would distribute the current 
over a radius of 10 miles, and at less than one-half the 
present cost. 


Me eee 
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Municipal Profit Making.—The House of Lords Com- 
mittee decided that, in the case of the Rochdale Corporation 
Tramways Bill, there should be no profits; or that any 


profits were to be applied to the reduction of fares. This: 
municipality” 


course was pursued largely because the 
contemplated working their lines outside as well as within 
the borough boundary, and clearly profits thus earned could not 
fairly be applied to the help of the borough ratepayers alone. 
This opens up a new phase of municipal trading, and one 
not, perhaps, quite to the liking of borough authorities, At 
the same time, we cannot but feel that it also opens a door 
for grave abuse. Either the tramways will be very badly 
managed, or some profit will accrue. It will go very much 
‘against the grain of the boroughs to provide tramway 
facilities for outsiders at a non-profitable fare, aud rather 
than reduce fares, there will arise a tendency towards 
favouritism in the disposal of orders for tramway stores. 
The natural tendency in any borough will be to place such 
orders inside the borough. To this more or less legitimate 
desire will be superadded a tendency to the formation of a 
ring to control this supply, and secure orders at such 
enhanced prices beyond ruling rates as will serve to keep 
profits to nil, while not reducing fares, or what comes to 
much the same thing, stores will be lavishly used, and 
gencral slackness will prevail. Wemay even see the manager 
sacked for making a profit, and his successor driven to all 
kinds of stratagems to keep his place. He will not sleep 
o nights fearing the profit bogey may dog his steps. The 
profit bogey at Rochdale may take the time-honoured place 
of the traditional “boggart”’ of Clegg Hall, which has, we 
fear, worn a bit thin in these modern times. But, joking apart, 
we think this phase is really serious; it shows the folly of 
municipal trading. There are some who may think we are 
hard on borough officials and municipal wrongdoers 
generally, but we would gently hint at the Salford Gas 
Scandal of not long ago, and even suggest a reminiscence 
of the Ratepayers’ Association of Manchester, which discovered 
so very much about 1886, and we do not think municipal 
officials are still other than human. Municipal trading will 
begin a heap of troubles, and it will do immense harm to 
the general industry of the country and put a big check on 
tramway progress, for it will tend greatly to forbid continuous 
and liberal tramway schemes. 


Electrical Cure for Tuberculosis.—Reuter’s Paris 
representative states that at the International Congress of 
Medicine held at Paris, Dr. Labadi, delegate of the medical 
legal society of New York, Dr. Bertheau, of Paris, and Dr. 
Ducamp, of Bordeaux, have reported on a new treatment of 
tuberculosis discovered by a Frenchman—M. Francisque 
Croth. This discovery consists in the direct transmission of 
antiseptics by means of static electricity. The three physicians 
agree in affirming that a high percentage of patients treated 
by this method have been cured. 


British Association.—The usual forecast notices have 
appeared in several London and Bradford newspapers 
regarding the probable papers for the Bradford meeting of 
the B.A. which opens on September 5th. It seems “that the 
electrical papers will include one by Sir W. H. Preece on 
„The proposed Liverpool and Manchester Electric High 
Speed Railway; Mr. A. H. Gibbings on “The Design and 
Location of Electric Gencrating Stations on a Large Scale 
for Supplying Large Districts;” Mr. Barker on “A 
Maximum Demand Meter;” Mr. J. G. W. Aldridge on 
“The Automobile for Electric Street Traction; and Mr. 
J. B. C. Kershaw on “The Comparative Cost of Power 
Generation by the Steam Engine, Water Turbine, and Gas 
Engine. 


Appointments Vacant.— The Leith Corporation want a 
chief clerk for the electricity works offices at £100 per 
annum. See “ Official Notices“ to-day. 

A demonstrator is wanted to take charge of the laboratory 
classes in elementary electrical engineering and physical 
laboratory work at the Finsbury Technical College at £100 
rising to £150 per annum. Sce “Official Notices” to-day. 


Steam Traps.—Mr. Geo. T. Pardoe, of Harrow Road, 
W., writes to Engineering as follows :—“ I was rather inter- 
ested in the Tunley steam trap,’ illustrated in your issue of 
July 27th, having had several of almost precisely similar 
design in use in a small electric lighting station I was 
recently in charge of in Italy, and when kept in proper 
repair they worked admirably. The outlet valve in that case 
was single beat, and the Tunley' in that respect would 


appear to be an improvement. The water inlet in the Italian 


make was part of the main casting of the body, and would, I 
think, be found to be an advantage in some respects, since 
the trap would not operate until a very. considerable quantity 
of water had collected, when the trap would discharge it in 
one long blow instead of a number of shorter ones, since the 
discharge valve being small, when the water rises to the lip 
of the float the float sinks suddenly, and the water in thie 
case flows over the lip faster than it is blown out, and when 


the float is ultimately cleared its lip rises well above the 


water line, thus giving a period of rest to the apparatus, 
together with an increasing force—buoyancy of - float— 
holding the valve shut until the water reaches the designed 
height in the receiver. In the form you illustrate I should 
expect that a point of balance would be reached when the 
trap would operate more or less continuously. I may remark 
that in the form I had it was essential that a good joint was 
made between the valve stem and the float. One large trap 
gave some trouble by the nut shaking loose, until I had the 
spindle lightly riveted over after tightly screwing up the nut. 
I then had not the slightest trouble with them.” 


Honour to Whom Honour is Due.—The deep impression 
made by the Central London Railway on the excitable minds 
of a section of the daily press is perhaps to seme extent 
excusable, having in view the undoubted importance of the 
new undertaking and the instant popularity which it has 
attained. With electrical engineers, however, the case is 
different. What electrician is not acquainted with the City 


and South London Railway ?—the First UNDERGROUND 


ELETRIC Ramway—the first built: on the Greathead 
system, and equipped to the late Dr. Hopkinson’s designs, 
with electric motive power, as long ago as 1890. Yet more 
than one of the orators at the Electrical Engineers’ Dinner 
on Monday last ignored this wholly British line, which has 
been running successfully for 10 years, as well as the more 
recent Waterloo and City Railway, and the Liverpool Over- 
head Railway, and spoke of the Central London as a “ new 
application of electricity! It is indeed a new railway, but 
the application is not new. Again, one speaker described 
the line as the product of a combination of English financiers 
and American engineers. Surely this is a completely mistaken 
view of the matter. Although, to an electrician, the electrical 
plant is the most interesting and important item, the fact 
remains that it is a small matter compared with the immense 
labour and the engineering skill involved in the boring and 
lining of the 13 miles of tunnel. Moreover, while other 
means of propulsion than electricity were available 
(though none so good), it would have been impossible to 
dispense with the tunnels. We cannot speak for the financiers, 
but we do know that the Central London Railway was the 
work of British engineers; the luxurious cars were also 
built by British hands in British factories. ‘The American 
share was confined to the magnificent power plant and line 
equipment. That English engineers could have carried out 
the last-named section is proved by the successful operation 
of the three other railways. Some people, however, are 
always on the lookout to decry their country’s wares, and to 
bestow unmeasured praise abroad. 


Visit of American Institute of Electrical Engi- 
neers.—On Sunday last about 55 members and guests 
(including many ladies) belonging to the British and 
American societies left Paddington at 10.5 am. for 
Henley, where electric launches were in waiting. In these 
the party were taken nearly to Shiplake, afterwards returning 
to Henley for lunch at the Red Lion. Earl -Russell and 
Mr. C. H. Stearn joined the excursionists at Henley with 
their steam launches, and took some members of the party 
aboard, 

At lunch, Prof. Perry, who presided, proposed the toasts 
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of “ The Queen,“ and The President of the U. S.A.“; the 
toast of Our Guests was jointly proposed by Mr. Siemens 
and Mr. Mark Robinson, and responded to by Mr. Carl 
Hering and Mr. W. J. Hammer. This dual system of 
proposers in series was, a8 announced from the chair, worked 
out by the President (Prof. Perry), and was tried for the 
first time at this lunch. It is, therefore, presumably the 
subject of provisional protection. We might suggest as an 
improvement that the toast having been duly moved and 
seconded, the motion be put to the vote! ! 

After lunch, the launches and lunchers proceeded to 
Maidenhead, partook of tea at the Thames Hotel, and 
returned by special saloon cars to Paddington. Thanks to 
the fine weather, the trip was in every way most enjoyable. 
On Monday morning the Electrical Standards Laboratory of 
the Board of Trade was visited, the party being received by 
Mr. Trotter, Mr. Rennie, and Mr. Crawley ; as an alterna- 
tive, some of the visitors were shown over the G.P.O. 
Telegraph Department by Mr. Gavey. | 

In the afternoon a visit was paid to the Central London 
Railway generating station and to the sub-station at Marble 
Arch, under the guidance of Mr. Cuningham and Mr. T. 
Stevens. Afterwards, proceeding by way of Bond Street 
station, which was specially opened for the occasion, the 
party went to the Davies Street station of the Westminster 
Electric Supply Corporation. In the evening a dinner was 
given in honour of the American visitors, which we deal 
with elsewhere. 

On Tuesday an excursion was made to Chatham .Dock- 
yard, where the party was received, by the Admiral Super- 
intendent (Admiral Holland), and shown over the workshops 
and the first-class battleships Albemarle and Irresistible by 
the Civil Engineer. Next the visitors were taken over the 
electrical section of the School of Military Engineering by 
Major Carr, R.E., and were afterwards entertained at lunch 
by General Sir Thomas Fraser at the R. E. mess. Later on 
they attended ‘a garden party at Lady Fraser’s. | 
On Wednesday the British and American E. E. proceeded 

to the Paris Congress. 

Among the principal American guests present at’ the 
various functions, were:—Mr. Carl Hering (President, 
Amer. I. E. E.), Dr. A. E. Kennelly, and Prof. Crocker (Past 
President, Amer. I. E. E.), Mr. E. O. Mailloux, Mr. W. J. 
Hammer, Mr. R. W. Pope (secretary, Amer. I. E. E.), and 
Messrs. H. Ward Leonard, H. D. McVay, J. G. White, 
W. C. Burton, D. Adamson, E. H. Mullin, L. A. Phillips, 
W. D. Brown, J. R. Edwards, B. J. Arnold, I. W. Henry, 
E. G. Bernard, R. O. Heinrich, W. J. Clarke, and R. W. 
Lohmann. o 


Electricity at the Dover Harbour Works.—We 
gather from the Daily Mail that electricity is now playing 
a leading part in the construction of the national harbour at 
Dover. The contractors have adopted the use of some new 
electrical machines, which have been found to expedite the 
work considerably. Among these machines are electrical 
mixers employed for making the huge 40-ton blocks used in 
the deep-sea work. 


7 


LEGAL. 


ČHARING Cross AD STRAND ELECTRICITY Company v. JOHNSON 
AND ANOTHER. 

THIS case was in the list for hearing before Mr. Justice Cozens- 
Hardy in the Chancery Division on Thursday last week. Before 
the case was called on, Mr. Eve, Q. C., stated that this was a right of 
way case, but he could not ask his Lordship to try it on motion. No 
undertaking would be given, and the motion by consent would stand 
until the trial of the action. 


rn 
NEW COMPANIES REGISTERED. 


Halifax Room and Power Syndicate, Limited 
(66,792).—This company was registered on July 27th, with 20 
members, each liable for £1 in the event of winding up, to supply 
power by meaus of steam, water, electricity, gas, oil, or otherwise, 


and to carry on the business of a room and power company, and of 
electrical and general engineers, textile manufacturers, builders, 
contractors, colliery proprietors, &c. The first subscribers (each 
with one share) are :—F. Ward, Elsinore, Halifax, dyer; W. Ward, 
Newstead, Halifax, dyer; W. Boothroyd, Lark Field, Brighouse, 
Yorks., drysalter; G. Tyson, Mayfield, Halifax, contractor; J. H. 
Harrison, Mayfield, Halifax, contractor; W. B. Ogden, 32, Holmes 
Terrace, Pellow, Halifax, clerk ; and H. Marshall, Halifax, solicitor. 
The subscribers are to appoint the firat directors. 


Gardner Electric Drill and Hammer Company: 
Limited (66,796).—This company was registered on July 28th, 
with a capital of £40,000 in £1 shares, to acquire certain inven- 
tions and improvements relating to electric power rock drills and 
electric hammers, and to carry on* the business of mine owners, 
mining and mechanical engineers, manufacturers, smelters, refiners, 
assayers, metallurgists, contractors, mineral and ore merchants, &c. 
The first subscribers (each with one share) are:—H. Clifton, 5, 
Malvern Villas, West End, Aldershot, clerk; L. Boorer, 35, Farley 
Road, Catford, clerk ; A. E. Tester, 12, Ion Road, Thornton Heath, 
clerk; C. H. Syms, 103, Endelsham Road, Balham, S. W., clerk ; 
Miss E. M. Roberts, 20, Alkham Road, Stoke Newington, N.; 
G. Sampson, 38, Gastien Road, Fulham, S.W., clerk; and C. W. 
Garland, 32, Old Jewry, E.C., clerk. The number of directors is not 
to be less than two nor more than five; the first are F. L. Gardner, 
A. Gaskell, and F. J. Roudebush; remuneration as fixed by the 
company. 


Metropolitan Motor Manufacturing Company, 
Limited (66,800).—This company was registered on July 28th, 
with a capital of £10,000in £1 shares, to adopt an agreement with A. E. 
Creese, P. Jackson and T. Underwood, for the acquisition of certain 
inventions relating to motor cars, and to on the business of 
motor car manufacturers, electricians, mechanical and general 
engineers, machinists, cycle manufacturers, agents and repairers, &c. 
The first subscribers are:—A. E. Creese, 58, Myddleton Street, 
Clerkenwell, E.C., engineer, with five shares; T. Underwood, 13, 
Colville Mansions, Talbot Road, Bayswater, W., gentleman, with 
five shares; G. Adams, 17, Philpot Lane, E.C., secretary, with one 
share; F. Jackson, 96, Southampton Row, W.C., gentleman, with 
five shares; A. Johnston, 109, Victoria Street, S. W., civil engineer, 
with five shares; Mrs. K. Underwood, 13, Colville Mansions, Talbot 
Road, Bayswater, W., with five shares; and A. Swinbourn, Mayville, 
Strafford Road, Twickenham, gentleman, with five shares. The 
number of directors is not to be less than three nor more than five. 
The first are A. Johnston, F. Jackson, T. Underwood, and another to 
be appointed by the subscribers ; qualification, £250; remuneration, 
£25 each per annum (£50 for the chairman) and a share in the 
profits. Registered office, 68, Basinghall Street, E.C. 


British Motor Traction Company, Limited (66,833). 
— This company was registered on August lst, with a capital of 
£1,000,000 in £1 shares (500,000 preference), to adopt agrecments 
(1) with the British Motor Company, Limited, (2) with H. J. Lawson 
and the British Motor Company, Limited, (3) with the British 
Motor Company, Limited, and J. Harris, and (4) with the British 
Motor Traction Company Limited, and S. F. Edge, to manufacture 
and deal in motors, cycles, velocipedes, vehicles, ships, boats, 
launches, flying machines, &c., and to carry on the business of 
mechanical and electrical engineers, &c. The first subscribers (each 
with one share) are: T. T. Bradbury, 138, Gordon Road, Ealing, 
secretary; F. Kirkby, 20, Abchurch Lane, E.C., civil engineer; 
E. C. Parford, 55, Gurney Street, S. E., clerk; C. E. Osborn, Rens- 
bury, Kingsfield, Walford, secretary; 8. S. Ramskill, Waveney 
House, Ware Road, Herts, solicitor; J. Likeman, 50, Effingham 
Road, Hornsey, salesman ; and H. L. Kohler, Aynho House, Lent- 
hall Road, Dalston, clerk. The number of directors is not to be 
less than three nor more than seven ; the first are to be appointed 
by the subscribers; qualification, 500 shares; remuneration, £100 
each per annum, and £20 extra for the chairman. 


British Electric Car Company, Limited (66, 840).— 
This company was registered on August 2nd, with a capital of 
£50,000 in £1 shares, to adopt an agreement with A. K. Baylor, and 
to carry on the business of manufacturers of and dealers in rolling 
stock for tramways and light or ordinary railways, manufacturers of 
carriage, motor cars and vehicles and their component parts and 
accessories, &c. The first subscribers (each with one share) are :— 
A. K. Baylor, 18, St. Swithin's Lane, E.C., electrical engineer; 
G. J. Jackson, Times Buildings, New York, U.S.A., gentleman ; 
W. M. Murphy, 39, Dame Street, Dublin, civil engineer; A. S. 
Tuffin, 128, Brixton Hill, S.W., clerk; E. Moss, 4, Rockhall Road, 
Cricklewood, N. W., gentleman; E. Beckett, 774, Queen Victoria 
Street, E. C., railway engineer's representative; and E. T. Botwright, 
81, Claremont Road, Forest Gate, accountant. The number of 
directors is not to be less than three nor more than five. A. K. 
Baylor is the first chairman; qualification, £200 ; remuneration as 
fixed by the company. l 


Northern Engineering Company, Limited (66,857). 
—This company was registered on August 2nd, with a capital of 
£30,000 in £1 shares, to acquire the business carried on at King's 
Cross, Halifax, by the Northern Engineering Company, Limited, to 
adopt an agreement with the said old company, and to carry on the 
business of machine tool makers, steam, gas and oil engine builders, 
electrical and mechanical engiueers, &c. The first subscribers (each 
with one share) are:—H. C. Longsdon, Thorn Croft, Keighley, 
engineer; F. F. Greenroyd, Halifax, manufacturer; E. Fleming, 
22, Highfield Terrace, engineer; S. Hey, Denholme, near 
Bradford, consulting engineer; G. A. Johnson, 43, Emily Street, 
Keighley, machine maker; R. Bailey, Whinborn, Keighley, 
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draughtsman; and W. W. Sunderland, 100, Cark Road, Keighley, 
wool comb maker. The number of directors is not to be less than 
three, nor more than five. The first are H. C. Longsdon, 
W. Partington, and S. Hey; qualification, 250 shares; remuneration 
as fixed by the company. 


British Galvanic Metal Packing Company, Limited 
(4,598).—This company was registered in Edinburgh, on July 31st, 
with a capital of £36,000 in £10 shares, to make, sell, and deal in 
all kinds of packings, ‘jointings, dynamo brushes, and articles of 
every description manufactured from galvanic metal paper. The 
first subscribers (each with one share) are: W. Christie, 70, Wel- 
lington Street, Glasgow, merchant; J. Lumsden Catts, 87, West 
Regent Street, Glasgow, solicitor ;-Alfred Born, 19, Krasenstrasse, 
Berlin, solicitor; Dr. Gustav Tettenborn, 5, Schinkelplatz, Berlin, 
solicitor; Felix Graf von Bredow, 16, Kurfurstendam, Berlin, 
solicitor; Henry von Baensch, 225, Kurfurstendam, Charlottenberg, 
director; and Carl Endrnweit, 16, Dallrosser Strasse, Berlin, 
director. The number of directors is not to be less than three nor 
more than six; the first are William Christie, Henry von Baensch, 
Felix Count von Bredow, and Alfred Born; remuneration, 6 per 
cent. of the amount declared as dividend. 


Priestman Brothers, Limited (66,920).—This com- 
pany was registered on August 9th, with a capital of £13,000 in £1 
shares, to acquire the business of Priestman Brothers, Limited 
(incorporated in 1889), and to carry on the business of electrical, 
hydraulic, heat, motive power, water supply and general engineers, 
electricians, founders, motor car, carriage and cycle manufacturers, 
machinists, tool makers, hardwaremen, &c. The first subscribers 
(each with one share) are :—J. Reckitt, Swanland Manor, Brough, 
East Yorkshire, -Bart.; G. V. Maxted, Burnett Avenue, Hull, 
engineer; E. Hanger, Stoneferry, Hull, manufacturer; A. T. 
Watson, Leopold Street, Sheffield, chartered accountant; W. E. 
Backhouse, 106, Hanover Street, Sheffield, cashier; W. B. Esam, 
Bank Street, Sheffield, solicitor; and J. R. Whamond, 3, Crown 
Court, Old Broad Strect, E. C., chartered accountant. The number 
of directors is not to be less than two nor more than six; the first 
are Sir James Reckitt, Bart., Isaac Milner, Charles Wardlow, George 
V. Maxted, Edward Hanger and John R. Whamond; qualification, 
£200; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Telegraph Manufacturing Company, Limited 
(58,158).—This company’s annual return was filed on July 12th, 
when 20,000 preference and 20,000 ordinary shares were taken up 
out of a nominal capital of £300,000 in 40,000 preference and 
20,000 ordinary shares of £5 each. £5 per share has been called 
up on 13,400 preference, and 13,400 ordinary shares, resulting in the 
receipt of £134,000. The remaining 6,600 preference, and 6,600 
ordinary shares are considered as fully paid. 


Caleutta Electric Supply Corporation, Limited 
(50,882).—This company's annual return was filed on June 8th, 
when 20,000 shares were taken up out of a nominal capital of 
£200, 000 in 40 ,000 shares of £5 each; £5 per share has been called 
up, resulting in the receipt of £99, 980; £20 remains in arrears. 
Notice of increase of capital to £300, 000 was filed with the present 
return. 

United River Plate Telephone Company, Limited 
(23,654).—This company’s annual return was filed on August 2nd, 
when 40,000 preference and 58,000 ordinary shares were taken up 
out of a nominal capital of £500,000 in 40,000 preference and 
60,000 ordinary shares of £5 each; £5 has been called up on 
each of 16,639 preference and 42,000 ordinary, and £2 on each of 
23,361 preference shares, resulting in the receipt of £326,336 10s. ; 
16,000 ordinary shares are considered as fully paid. 


SUPPLY STATION ACCOUNTS. 


Last year when we dealt with the Halifax 


Halifax Corporation accounts of the electricity depart- 
Corporation ment, we were able to congratulate Mr. H. F, 
Electricity Street, the borough electrical engineer, upon 
Accounts. having turned a net loss into a surplus, and the 


accounts recently issued, covering 1899, show 
that the surplus has been more than doubled, a most encouraging 
state of affairs. The anticipated savings in raw material” have 
been rather discounted by the upward market tendency. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure £72,470 293,218 £20,748 
Number of units sold ... 628,759 1,871,888 742,574 
Number of lamps connected 232,020 45,408 13,383 
Gross re venue £8,957 416,069 £7,112 
Gross profit ne £4,565 £9,001 £4,436 
Average price per unit sold 3˙33d. 277d. — 56d. 


The present tariff is 5d. per unit for lighting and 23d. for other 
purposes, subject to a discount varying from 5 to 15 per cent., while 
the power supply to the tramways is charged at 2d. per unit. 
Motive power and other purposes apparently only brought in from 
private consumers a little over £30 in 1898, and £105 in 1899. The 

receipts were as follows for sale of energy :—~ 


1898. 1899. 
Public lighting. £840 £1,027 
Private supply ... £5,538 £7,333 (including arrears) 
Tramway supply... £2,332 £7,459 


(279,867 units) (895,024 units) 


From the table it will be seen that the gross revenue from all 
sources has increased by £7,112, and that the gross profit after 
paying engineering and management costs has risen by £4,436. 
The following statement shows how the revenue is made up, and 
indicates that, notwithstanding the large gross increases, the revenue 
per unit has suffered on two items; the receipts per unit for sale of 
energy have fallen by a little over $d. and the total receipts per 
unit by nearly gd. 


REVENUB STATEMENT. 


1888. 5 1809. 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of energy £8,710 3°33d. £15,819 277d. — 56d. 


Meter rents, &0. 8 , 222 088d. 140 ‘03d. —-0O5d. 
Supply of lamps, fittings, &. sia T 29 OO. 
Bundry fees and rents received 25 ‘Old. 81 ‘Old. ‘00d. 
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Gross re venue 
The cost sheet is exceptional in showing a reduction against every 
item, the most important economies being effected in “oil, 
waste, &c., and wages,“ which taken together amount to over 3d. 
per unit. The reduction of works costs“ by 4d. and of “total 
costs” by nearly $d. must be regarded as exceedingly good, and 
Halifax with total costs” of under 14d. is a stand ing sa of 
the benefit derived from a traction load. 


Cost oF PRODUCTION. 


1898. 1808. " 
Gross. Per unit. Gross. Per unit, Inérease. 


Coal, £1,449 55d. £3,057 »54d. — 01d. 
Oil, waste, water and engine 7 507 20d. 396 „10d. — 10d 
ne and wages inourred _ 
““ingensration — 961 37d. 1.147. 20d. 17d 
Re i f 
tail ndings, engines, ler 247 09d. 369 »O6d. — 03d 
e J y es «pees 
N oii .. £3,164 121d. £5,169 »90d. — 31d. 
Rent, rates and .. . e — 
‘Mangement bazes nes, 358 14d. 770 “14d. — 004. 
Set, 5806 en 367 14d. 484 09d. «= — 05d. 
Generel establishment 
N — sil 343 13d. 476 "08d. — 05d. 
Other ‘ax penises ia | ae 159 = ‘06d. 169 °O8d. — 03d. 


Total costs 


The balance brought down from the revenue account as gross 
profit amounts to £9,001. Interest on mortgage debt and monies 
due to bank, together with sinking fund charges absorb £3,512, 
leaving £5,489 as “profit.” This was then transferred, £2,000 to 
the district fund, and £3,489 to the renewal account. 


PROFIT STATEMENT. l 
1898. 1899. 


Interest on loans hc be 41,893 £2,702 
Sinking fund for repayments ee ae 810 810 
Net profit carried to renewal account 1,862 3,489 
1 j * to oredit of general rate et 2,000 
Gross profit. ... £4,565 £9,001 


THE accounts of the electricity undertaking 


Bristol of the Bristol Corporation again show a largely 
Corporation increased business. The increase in capital 
Electricity expenditure is not quite so much as in the 
Accounts. previous year, but the additional output does 


not fall far short of what it was in 1898. The 
maximum load has, however, fallen according to the published 
figures. In 1899 a special power supply system was commenced on 
a three-wire direct current network at 500 volts on the outers, 
which is restricted to such portions of the city as may be likely to 
develop a good demand for motive power. The private supply is 
still given on the high pressure alternating system, with sub- 
stations and a 210-volt three-wire low tension network, while the 
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public lighting, comprising 308 are and three incandescents, is—so 
far as the arcs are concerned—worked on the direct current multiple- 
series system at 600 volts. The 600-volt steam dynamos may be 
used either for the arc lighting or on the power mains. At the end of 
the year there were 32 motors, aggregating 111 E. p. connected to the 
mains. The general position of the undertaking is shown by the 
following figures :— 
GENERAL STATEMENT. 


1898. 1900. Increase. 
Total capital expenditure £192,653 £252,588 £59,935 
Number of units sold 1,362,786 1,812,511 449, 725 
No. of 30-watt lamps connected... 73,630 91,117 17,487 
Maximum load in kw. 1,707 1,676 —31 
Gross revenue £26,112 281,807 £5,745 
Gross profit bbe 85 412,631 413,775 £1,144 
Average price per unit sold 424d. 8'81d. — 43d. 


The number of consumers was 1, 215, being an increase of 248 
during the year under review. The revenue has been affected by 
the reduction of the charges which came into force for private 
supply on October 1st, 1898, and for public lighting at the beginning 
of 1899. l 

The charges now are—for private supply, 5d. and 24d., and for 
power. 14d. and 14d., while the average price received for private 
supply alone was 418d., and for public lighting units, 1725d. The 
load factor in Bristol is now 12°35 per cent , whereas in the previous 
year it was only 9'11 per cent. The reduction in rates of charge 
has caused the receipts from sale of energy to fall over }d. š 


REVENUE STATEMENT. 
1998. 1799. E 
Gross. Per unit. Gross. Per unit. Increase. 
£24,071 424d. £28,800 3°81d. — 43d. 
881 16d. 1,118 15d. — Old. 


Sale of energy we ee 
Meter rents, 4e. a 
Bales of lamps and old 
S material,:enfal of motors, 
Se ng batteries, work 
e on consumers’ premises, 
and attendance public 
lamps. 
Sundry fees „ 
and premiums. 


1,018 18d. 1,719 ‘28d. + 05d. 
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. £26,112 460d., £31,857 4°22d. —-38d. 


02d. 


Gross revenue 


: : 7 : 

The costs remain at practically the same figures as in 1898. - Coal 
again shows a slight fall, and this indicates additional economy in 
working as the actual price paid per ton was higher, and it will be 
remembered that also in 1898 the price was some 15 per cent. above 
1897. The “management salaries” are now debited with the 
remuneration of some members of the staff engaged almost wholly 
on “capital work,” and this will swell the accounts of future years. 
By eliminating the charges for street lighting, and by crediting 
sundry sales to the various heads included under “ repairs,” Mr. 
Faraday Proctor gives the works cost for 1898 and 1899 as 1°56d. 
and 1°50d., and the total costs as 2°21d. and 2°18d. respectively. In 
the figures below all charges appearing in the accounts are taken 
into consideration, and all sales are treated as a source of revenue, 
which undoubtedly they are. 


Cost or PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal s. e „ ee £4,901 86d. £6,231 °88d. — 03d. 
Oil, waste, waterand engine 
room stores including car | 676 12d. 845 11d. — 01d. 
bons, &c., for street lamps. 
are penta ee pona 
n generation and distri- ; 5 : 
pabio lam = 
and maintenance 
of buildings, engines | 1,363 24d 1,958 »25d. + 01d 
boilers, dynamos, &c. 8 
Works cost . . £9,798 172d. £12,858 1°70d. — · 02d 
Rent, rates and taxes 1,362 24d. 1,767 »28d. — 01d 
Management expenses, 
salaries ol managing en 4 1,477 26d. 1,999 ‘27d. ＋ ald. 
neer, secretary, olerka, Ko. 
wen ers! oe 
printing, law charges un“ 575 10d. 1,187 16d. 06d 
Insurance. 
Other expenses, gratuities, 
compensation, purchase 
of lamps for sale, interest 269 ‘05d. 271 Oid. — 01d. 


on deposits, electric in- 
spector’s salary, &c., and 
special testing. 


Total cost 


— — — ee 


. £13,481 237d. £18082 240d 7 03d. 


— 


The depreciation account now stands at 42,025 and the reserve 
fund at £5,000. Half the sum received as rental of motors has been 
placed to the credit of the depreciation account. As will be seen, 
the conjunction of reduced charges for energy, slightly increased 
costs and augmented interest and sinking fund payments have led 
to only £146 being left over to be carried forward. Although this 
is the smallestisurplus for, the last ive iy ears, it cannot be said that 


220 03d. 4 01d. 


. 


* 


the business is not in a thoroughly sound condition. In the case of 
a company’s undertaking the whole of the £13,775 would be 
reckoned as profit upon trading,” and would, if thought fit, be 
divisible. Too much importance is often paid to net profit and too 
little to the other financial details presented by accounts. 


Prorit STATEMENT. 


18. 8. 189). 
Interest on loans 44,407 £6,020 
Sinking fund for repayments .. .. .. 6,400 7,590 
Net profit carried to depreciation account .. 912 19 
Net profit carried to reserve fund . 912 a 
Net profit carried forward iy 5 146 


Gross profit 


CITY NOTES. 


Waterlee and City Railway Company. 


THE thirteenth half-yearly general meeting of the shareholders of 
the Waterloo and City Railway Company was held on Thuraday of 
last week at Waterloo Station, Mr. Wyndham S. Portal (the chair- 
man) presiding. 
The CHAIRMAN, in proposing the adoption of the report, said that 
at the end of last June £589,073 had been expended on capital 
account, and that included £15,416 expended in the half-year under 
review. On construction of way and stations, including engineer- 
ing, the expenditure had amounted to £10,000, and on electrical 
equipment to £4,493. The estimate expenditure on capital for the 
current half-year was £15,000, and then they had another £10,000 
estimated expenditure on capital in subsequent half-years, making 
a total of £25,000, and they hoped that even all that would not be 
required. But to meet that they had £122,000 available balance 
of borrowing powers. Turning to the revenue account, they would 
see that during the past half-year the gross receipts, after deducting 

the Government duty, had been £14,069 against £13,000 odd in 
June, 1899. The expenses at 55 per cent. amounted to £7,773 as 
against £6,640 in June, 1899, and the difference between the 
receipts and expenditure not being equal to pay the dividend of 
3 per cent., they went to the London and South-Western Railway 
Company under the agreement of March, 1894, and they made up 
the deficiency of £2,375. After providing £359 for general charges, 
they carried £8,385 to the credit of the net revenue account, and 
after providing the interest on the debenture stock and a rent 


charge of £387 paid to the London and South-Western Railway, 
they had a balance available for dividend of 
posed the 3 per cent. dividend, which would 
: lẹavẹ them with a balance of £65 to be carried forward. The number 
of passengers carried during the past six months, exclusive of 


£8,165. They pro- 
atsorb £8,100, and 


season ticket holders, was 1,868,737, as compared with 1,715,800 
during the half-year ending June, 1899, showing an increase of 
152,912. There had also been a marked increase in the number of 
season ticket holders—911 against 747 in the corresponding half of 
1899. During the same period the traffic receipts were £14,070 as 
against £12,800, an increase of £1,255. Ever since its opening 
the line has shown a satisfactory increase both in passengers and in 
receipts, thus for the half-year ending December, 1898, the 
passengers numbered 1,442,855 and the receipts amounted to 
£10,888, while in the half-year under review the passengers, as he 
had before mentioned, numbered 1,868,737 and the receipts 
totalled £14,070, and they bad every confidence in 
believing that that progress would be continued in the 
future. The working company in April last began to run single 
cars of a new pattern during the slack hours in the midday, and that 
had seemed to prove a great success. With the opening of the 
Central London Railway their two lines were brought into close 
contact with each other at the Mansion House, and he hoped that 
the opening of the Central London Railway would be mutually 
advantageous to both companies. It seemed as though the Central 
London Railway was going to be a big success, and on behalf of 
the board and the shareholders of the Waterloo and City Railway 
he offered their hearty congratulations to the proprietors of the 
Central London Railway on the successful completion of their 
undertaking. He was pleased to say that the returns which they 
had daily of the receipts, showed steady progress, and the last 
returns to hand, viz., those of last week, showed a considerable 
increase over any preceding returns. 

The Hon. H. W. CAMPBELL seconded the resolution, which was 
agreed to after a short discussion. 


W. T. Henley's Telegraph Works Company, Limited. 


Ax extraordinary general meeting of the shareholders of this com- 
pany was held on Thursday last week at the Cannon Street Hotel. 


Mr. Sydney Gedge, M. P., presiding, for the purpose of considering, 
and if thought fit, passing resolutions for increasing the capital of 
the company. 

The CHaikxAx said the reason more capital was required was 
because the business of the company had increased so much as to 
render it absolutely necessary to have more money. He might add 
that there was a possibility of the company obtaining the contract 
for one of the three sections of the Pacific cable, for which the 
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Government was inviting tenders. Their estimate would be made 
up on the morrow, and if the tender of the company should be 
accepted, they would have the happiness of being one of the three 
contractors for the great enterprise, and in that case they would 
need all the money they could get. They were asking for the 
power to issue £50,000 in new ordinary shares, and £50,000 in new 
preference shares of £5 each, and the directors had not yet made up 
their minds at what price they would offer them to the shareholders. 
Following the precedent of the issue of new capital, he thought they 
might take it for granted that the price would give a good return to 
the ordinary shareholders. Assuming that the price would be £10 
per share, the value on the Stock Exchange being about £13 to £14, 
the ordinary shareholders would be getiing a bonus of £3 or £4, 
which was a good inducement for the shareholders to come forward 
and assist their co-partners in that very thriving concern. The first 
issue, as faras he could see, would be £25,000 of the £50,000 of the 
ordinary shares, and the same amount of the preference shares. 
On the calculation of them being taken up at £10, it would give to 
the company £50,000 on the ordinary capital, and £50,000 on the 
preference capital, which they hoped would be all that was necessary, 
unless the company got one of the contracts for the Pacific cable, 
iu which event they would have to issue the remaining shares. 
When they had that additional capital they would be able to carry 


on the company’s work without the restrictions which at present 


tied their hands. The business had steadily increased for several 
years past, at the least of 100 per cent. every three years. That was 
to say, the business was 30 per cent. more than it was last year, and 
that it was doubling itself every three years. They would under- 
stand the company could not go on increasing its operations without 
additional capital, which was wanted to pay increased wages and to 
erect new plant, and he trusted the experience of the past would 
teach them to rely upon the directors not to increase the capital 
account unless they thought it absolutely necessary. He concluded 
by moving the following resolutions :— 


1. That the ordinary share capital of the eon pane be increased from 
ordinary shares of 25 
with the existing ordinary 
culated and paid in respect of the 
amount from time to time paia np thereon. (3) That the board be and are 
hereby autborised to offer the said 0,000 new ordinary sha es to the holders of 
the existing ordinary shares pro raid, acoording to the number of such share 8 
held by them respectively, at such dates, at such price, and on such terms, as 
the board shall determine, and that the board be and are hereby authorised to 
dispose of any of such new ordinary shares which shall not be applied for in 
accordanoe with such offer, at such dates, at such prioe, and on such terms as 
they shall think most beneficial to the company. (8) 7 hat the preference share 
capital of the company be increased from £160,000 to £200,000 by the creation 
of 10,000 additional preference shares of £5 each, such shares to rank in all 
respects pari passu with the existing preference shares, except that dividend 
shall only be calculated and paid in respect of the amount from time to time 
paid a ereon. (4) That the board be and are hereby authorised to offer the 
said 10,000 new preference shares to the holders of the existing preference 
shares, pro ratd, acoording to the number of such shaves held by them respec- 
tively, at soch dates, at suoh price, and on such terms, as the board shall 
determine, and thet the board be and are hereby authorised to dispose of an 
cf such new preference shares which shall not be applied for in accordance wit 
such offerrat such dates, at such price, and on such terms as they srall think 
most benéficial to the company, but it is hereby expressly provided that the 
shaft not at any time issue preference shares to an amount exceeding the 


amount of ordinary shares for the time being issued. 


These were unanimously agreed to. 

Afterwards separate meetings of the ordinary. and preference 
shareholders were held, sanctioning the passing of the resolutions, 
which were agreed to. 


Blackpool and Fleetwood Tramroad Company. 


Tam report of the directors for the last half-year, to be 
submitted at the meeting to be held in Fleetwood on 23rd inst., 
states that, including the sum brought forward, the balance 
of profit, after providing for debenture interest, is £4,265, 
and the directors recommend a dividend at the rate of £4 per cent. 
per annum, which will absorb £3,000, writing off £101 from the cost 
of application to Parliament for further powers under Act, 1898, 
£169 from preliminary expenses, and a sum of £500 for depreciation, 
leaving £495 to be carried forward. The number of passengers 


carried during the half-year was 660,006. The gross receipts were . 


£10,126. Owing to the fact that the early part of the year was 
unfavourable for traffic and the season three weeks later than that of 
1899, the number of passengers carried and the gross earnings are 
considered satisfactory. 


Chili Telephone Company. 


THE annual meeting of this company, held at Winchester House last 
Friday, was presided over by Mr. George Keith, who, in moving the 
adoption of the report, said that they met under better circum- 
stances than last year, their business in Chili having improved very 
considerably. The gross revenue for the year had increased 
$51,442, and the total expenses had been reduced by $10,681. The 
decrease in the expenses was certainly very satisfactory, more 
especially as the first half of the year had not been favourable 
for economical working. Unprecedented storms and inundations 
which took place in Chili last winter (the English summer), did 
great damage all over the country. The maintenance of the 
company’s service was made both difficult and expensive. The 
decrease now shown in the expenses was effected during the second 
half of the year, and was accompanied by a large increase of 
revenue. The exchange was favourable, the mean rate for the 
previous year being 142, and for the past year, 153. With those 
improvements the income in Chili amounted to £18,180, an increase 
for the year of £4,764. The London expenses and charges remained 
practically unaltered with the exception of the item in connection 
with the debenture issue. The bonds falling due on March 31st 


half-year. They had carrie 


last year, were renewed.on the same terms and conditions for five 
years until March 3lst, 1904. The debenture issue remained 
unaltered at £56,000, and there was no alteration in the interest 
payable. The result of the year’s business was that after deducting 
all expenses and charges, and adding transfer fees, and the 
amount brought forward, there was a credit balance of 
£12,347. 44,000 of that had been placed to reserve, and 
the 4 per cent. dividend would absorb £8,800, £1,003 being 
carried forward. All things considered the result was very satis- 
factory. Much uncertainty existed during the year as to whether 
Chili would issue more paper money and give up the metallic con- 
version of the currency, the suspension of which was brought about 
by the monetary crisis of 1898. That had the effect of keeping 
down the exchange at which the profits of the year were remitted. 
Towards the end of the year the situation improved, as Chili was 
adhering to a sound money policy. The exchange in Chili had 
lately been firm and now stands at 174d., and the sterling profits are 
now much better than last year. £1,798 had been expended in the 
erection and equipment of new lines. Some considerable altera- 
tions had now become necessary to improve the efficiency of the 
service at Santiago, which would increase their expenditure for 
some time to come. Otherwise the plant was in good order and 
required no exceptional expenditure. A change had been made 
during the year in the management at Chili The former manager 
resigned, and Mr. Antonio Huneeus, who had acted for them at 
Santiago, had since been their adviser. So far as the present year 
had gone it was showing very good results. 7 
The report was adopted and the dividend resolutions passed. ? 
ME Keith was re-elected a director, and the auditors were also 
re-elected. ; a 


Liverpool Overhead Railway company. 


THE half-yearly meeting of this company was held at Liverpool on 
Tuesday, Sir William B. Forwood presiding. 

The CHAIRMAN, in moving the adoption of the report, said he 
believed it would be satisfactory to all the shareholders. The Over- 


head Railway Company had now been in operation for seven years, 
and they had steadily built up their own prosperity, until, he thought, 


they were now upon a permanent basis. They had done a great deat 
for the trade of the port in giving increased facilities for moving 
about the docks and in removing the congestion of the streets. 
Some idea of the work they had done might be gathered from the 
fact that they had carried on the line 58 million passenfers, 
and their trains had run nearly five million miles, and that 
without any serious accident. Referring Fo the revenue account, 
he said they had earned during the t half-year 439, 124, 

inst £36,492 in the corresponding hal of last year, being an 
increase of £1,530. Their expenditure had ben £25,113, against 
£24,924, an increase of £189 only. These figutes, he thought, would 
be satisfactory. The proportion of expenditure to revenue was 
61°71 per cent., against 64°44 per cent. in the cdrresponding half of 
last year. They carried forward to net revenue account £12,909, which, 
with the balance from the previous account, made a total of £17,602 
to be dealt with. The interest on mortgage debentures absorbed 
£3,400, leaving available for dividend £14,402, out of which they 
proposed to pay 5 per cent. on the preference shares, and an 
increased dividend at the rate of 3 per cent, per annum upon the 
ordinary shares, leaving a balance to carry forward of £4,452, 
against last year’s balance of £4,320. He thought he might con- 
gratulate them upon being one of the three railway companies 
of this country able so far to pay an increased dividend in the past 
an increased sum to the reserve 
fund for the renewal of boilers and machinery at the 
generating station, permanent way, &c. They were anxious 
to build up that fund to a satisfactory point, and had 
now the substantial sum of £16,200 to the credit of it. Their 
expenses had been increased a little by the greater mileage run. 
The increased cost of coal they had not felt owing to their having a 
large contract, but during the present half-year that would tell, as 
they were paying now more than double the price under the old 
contract. He did not think, however, that the high price of coal 
would continue long, as there were now signs of a slump setting in. 
The railway still held the record for punctuality, 97°3 per cent. of 
the trains during the half-year having been run on time. The electric 
tramway system they had taken over had been opened as far as 
Waterloo, and the result was quite satisfactory, both as regards the local 
traffic and as a feeder for the overhead railway. It would be still 
further extended towards the end of next month. The 
Bill they had had in Parliament had received the Royal 
assent, but they had eliminated from it the power they 
sought to increase the size of the Pierhead Station, as the 
Corporation of Liverpool had opposed that clause. The object was 
to introduce at no distant date a 24 minutes’ service of trains 
between the Pierhead and the north end, which would almost have 
given that part of the system a movable platform, and given great 
facility to the trade of the port. The batteries they were providing 
for the purpose of meeting the wants of the service were now nearly 
complete, and he hoped that next winter the trains would be 
thoroughly well lighted. Their new train would be delivered this 
month, which would enable them to make the journey from end to 
end of the line in 20 minutes, including stoppages, instead of 35 
minutes as at present. That would be a great boon to traders, and 
also an economy in working. They were also considering proposals 
to work a mineral traffic during the night time, the lines being now 
practically idle for eight hours during the night. If that were done 
it would be to the advantage of the shareholders. 

Mr. JOHN BRANCHER seconded the motion, which was carried 
unanimously, without comment, 
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The CHarmMan next moved the payment of a dividend on the 
preference shares at the rate of 5 per cent. per annum, and at the 
rate of 3 per cent. per annum on the ordinary shares, for the past 
six months. 

Mr. BRANCHER seconded, and this was also carried unanimously. 

This was all the business, and the CHAIRMAN, in acknowledging a 
vote of thanks to himself and the other directors, said they had in 
Mr. Cottrell, the engineer and manager, an exceedingly valuable 
official, who gave the board great assistance in the working of the 
railway. 


Stock Exchange Notices.—Application has been made 
to the Committee to allow the following to be quoted in the 
Official List: Edmundson's Electricity Corporation, Limited.— 
Further issue of 9,400 ordinary shares of £5 each. The Committee 
has appointed Wednesday, August 29th, a special settling day in 
Babcock & Wilcox, Limited—Further issue of 90,000 ordinary 
shares of £1 each, fully paid, Nos. 440,001 to 530,000, and has also 
granted same an official quotation. 


British Columbia Electric Railway Company.—aA 
meeting of this company was held at 1 and 2, Gt. Winchester 
Street, E.C., on Friday last for the purpose of confirming a resolu- 
tion altering the articles of association. 


Imperial Tramways Company, Limited.— Warrants 
have been posted to shareholders in payment of an interim dividend 
at the rate of 74 per cent. per annum on the ordinary shares for the 
half-year ended June 30th last. 


Castner-Kellner Alkali Company.—An extraordinary 
general meeting will be held on the 23rd inst. to confirm the reso- 
lution recently passed for the purchase of the Aluminium Com- 
pany’s undertaking. 


Charing Cross and Strand Electricity Supply Cor- 
poration.—The letters of allotment of the new issue of 30,000 
new preference shares have been posted to the shareholders. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending August llth, 1900, were £1,904 7s. 7d.; receipts for corresponding 
period, 1899, £2,167 188. 5d.; aggregate for half-year to date, £7,787 88. Id.; 
aggregate corresponding period of last half-year, £7,981 4s. Od. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending August 10th, 1900, were £4,061 7s. 5d.; corresponding period, 1899, 
£4,489 18. Hd.; decrease, £427 148. Od, 


The Central London Railway.—The receipts for the week e a A ust llth, 
1900, were £5,049; previous week, £4,823; increase, £719 otal receipts 
(2 weeks), £9,865. iles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending August 12th, 1900, £1,655; August 13th, 1899, £1,038; increase, £522. 
Total receipts for half- ear, 1900, to date, £9, 001 ` corresponding period, 
1809, £5,687; increase, £8,314. Miles open, 1900, 42: 1899, 83. 


The Cork Electric Tramways and Lighting Company. — The receipts for the 
week ending Thursday, August 9th, 1900, were £521 9s. 4d.; corresponding 
week last year, £545 10s. 10d.; decrease, £24 1s. 6d. Total to August 9th, 
1900, £12,662 33. 11d. ; corresponding period last year, £11,464 5s. 9d.; in- 
crease, £1,197 188. ad. 


The Dover Corporation Tramways.—The receipte for the week ending 
August llth, 1900, were £816 18s. 10\d.; August 12th, 1899, £334 5s. 3d.; 
decrease, £17 6s. 180 Total receipts to date, 1900, 26, 156 38. 104d. ; corre- 
sponding period, 1999, £5,819 10s. 10d. ; increase, £336" 13s. Old. Miles of 
track open, 1900, 3;1899, 3. Car miles run, 1900, 5,201 ; 1899, 4,667. Number 
of cars, 1900, 11; 1609 11. 


The Dublin United Tramways Company.— The receipts D the week ending 
Friday, August 10th, 1900, were as follows:—D. U. T. » horse cars, 
£28 8s. 6d.; ditto, electric cars, £3,729 7s. 5d.; D. S. D. Co., ‘electric cars, 
£999 1s. 6d.; total, £4,756 178. 5d; corresponding week last year—D. U. T. 
Co., horse cars, £2,274 3s. 6d.; ditto, electric cars, £1,353 98. 6d.; D. S. D. 
Co., electric cars, £1,284 58. 8d.; total, 24, 911 188. 8d.; increase, £155 1s. 8d.; 
aggregate to date, £29,344 16s. 4d.: : aggregate to date last year, £27,139 6s. 4d.; 
increase to date, £2, 205 10s. Od. The mileage worked is 43 miles electrically, 
1 mile by horses, as against 18 miles electrically, 26 miles by horses, for 
the corresponding period last year. 


The Halifax Corporation Tramways.— The receipts for the week ending August 
2th, 1900, were £914; corresponding period, 1899, £886; increase, £28, 
Total receipts to date, 1900, £14,859; corresponding period, 1899, 411, 447; 
increase, £3,412. Miles of track open, 1900, 14; 1899, 64. Number of cars, 
1900, 28 ; 1899, 14. 


The Liverpool Overhead Railway Company. — The receipts for the week ending 
August 12th, 1900, were £1,876; corresponding week last year, £2,074; decrease, 
£198. Total traffics from J uly Ist, 1900, £10,375; ditto corresponding period 
1899, £10,067 ; increase, £308. Miles open 6°57 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 
ALTHOUGH business in the Stock Exchange is declared each day to 
sink to the very lowest point on record, markets are very hard. 
The sagging away that is the usual concomitant to idle days is 
noticeable only by its absence. A glance at our price lists shows 
how little affected quotations are by the small amount of support 
rendered to the investment departments of the House. Of the 120 
se nrities whose prices we give, less than 10 exhibit any change, 


r 


except those produced by the supply shares being marked “er 
dividend.” The other fluctuations which have occurred are the 
result of not more than a score of bargains. Only in one solitary 
case has the change exceeded 10s., the one exception being a rise 
of £1 in National Telephone first Preference shares, in which the 
market is so limited that the appearance of a possible buyer is hailed 
with an immediate advance in the price of the shares. 

In the electrical supply section the principal interest is at 
present centred upon Metropolitan shares. The Vestry of 
Marylebone has, we understand, gone so far as to actually affix 
its seals to the agreement between itself and the Metropolitan 
Electric Supply Company, whereby part of the company’s under- 
taking is to be acquired by the Vestry. But this agreement is liable 
to be upset by the new Council which comes into office in Maryle- 
bone some three months hence. Until that body ratifies the 
arrangements now made, it is not likely that a move will be decided 
upon by either party, and there the matter remains for the present. 
Whatever the Council may do when it assumes office, it is thought in 
the Stock Exchange that the company is bound to benefit by the 
agreements already made. 

Notting Hill shares, although nominally unchanged in price, area 
little duller, a good many of the old shares having been sold since the 
directors decided to make a new issue at £12. The sales have 
obviously been on behalf of shareholders who want the money in 
order to take up their new allotments, no substantial premium 
having so far been established upon these latter. On balance, there 
are more sellers than buyers in the supply market just now, for 
which the new issues so lately and so lavishly made must also be 
held responsible. As calls upon the lates} emissions become due, so 
do proprictors part with a few of their older shares in order to 
meet the liabilities. This will go on until the new issues are fully 
paid, and we shall probably see a quiet market on this account for 
the next month or six weeks. 

Fortunately the condition of the money market is gradually 
getting into a more healthy state, notwithstanding the large amount 
of money falling due in August upon the myriad of stocks and 
shares which came out during July, and for which the public sub- 
scribed tolerably well. 5 

Central London shares remain a very good market, and are being 
largely bought for investment purposes. On the other hand, a good 
many stale bulls have seized the opportuꝑity presented by the rise 
to take their profits, and the result has been that the price fluctuates 
pretty frequently within comparatively close limits. The half- 
shares are somewhat neglected, and the price of these is about 3 
under that of the undivided. Waterloo and City stock shows no 
signs of recovering its recent drop of 6 per cent., nor do we see 
much hope for its doing so while the outlook for coal and materials 
remains so unsettled. In City and South London stock there is 
nothing doing. 

Some slight demand has again arisen for the telegraph manufac- 
turing group of shares upon the activity which now prevails in the 
industry. The Ordinary shares of the Telegraph Manufacturing 
Company are up 10s., and Henley's have been wanted, the Pre- 
ference more particularly, as they pay a good rate of interest at the 
present price. The electric construction department is very sleepy. 
British Westinghouse Electric Preference are 5; Willans & Robin- 
son Ordinary are steady at 11, the £5 Preferences remaining at 65, 
and the Debenture stock at 106. 

Traction shares are receiving very little attention. British Elec- 
tric Traction new have improved to 14 premium, the old being 14} 
middle. After last week’s flutter of fear in connection with the 
Central London's competition, the bus companies’ securities have 
quieted down again at reduced quotations. One curious develop- 
ment that has arisen on account of the new line is a fashion 
amongst members of the Stock Exchange for West End luncheons. 
Instead of going to their usual City haunts, a number of brokers and 
jobbers take the Tube“ daily to one of the West-end stations and 
lunch in Oxford Street or Piccadilly. A good idea during the hot 
weather ! 

The telegraph market shows a } loss on the Direct United States 
Cable shares, that new German competition being again the bug- 
bear, and a rise of the same amount in Eastern Extensions. 
„Chinas,“ in consequence, are now standing at a shade 
higher than Eastern Telegraph Ordinary. The rest of the 
market is unchanged since the beginning of the present 
month: We have already alluded to the rise in National 
Telephone first Preference shares. Singularly enough it has been 
accompanied by a drop in the price of the Ordinary, which is down 
28. 6d. on the week. This is due to the dealers being full of 
shares” as they term it, and no buyers put in an appearance, the 
price has been lowered as a protection to the market against fresh 
sellers. The new National Telephones, now obtainable at 42, are 
the better worth buying if an investor fancies the company’s shares 
a good inlet for his capital. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Closing Closing uring 
Quotation Quotation week ended 
August 8th. August 15th. 1205 15th, 


Dividends for 
the last three years. 


Present 
. Issue. NAME. 


110,900 | African Direct Telegraph, 4 % Debs. 
125,000 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 
875,520 | Anglo-American Telegraph 


99 —103 99 —103 
85 — 90 85 — 90 


ar 
G- > 


Ses 9s. 

3,062, 240 Do. do. 6 J Pref. & 6 % | 6 % |1104}—1114 1103 1114xd| 1114 | 1104 
3,062,240 Do. do. Deferred ok £1 78. 12 — 124 12 — 123 
44,000 | Chili Telephone, Nos. 1 to 44,000 %|3 4 5 23— 3 21— 3 
10,000, 000 Commercial Cabke 558 165 —175 165 —175 
1,563,078“ Do. do. Sterling 500 year 4 4 Deb. Stock Red. ee Aer 101 —103 101 —103 
16,000 Cuba Telegraph seg . 8 7 * 62— 72 64— 72 
6,000 Do. 0 % Pref. A 10 15 — 16 15 — 16 
12,931 Direct ee Telegraph | ae bag ses 4 4— 5 4— 5 
6,000 do. Cum. Pref. ... ; a 9 — 10 9 — 10 

30,000 De do. i Ders. 5000100 —104% 100 —104 % 

60,710? Direct United States Cable oe .. | 20 | 34% | 38% 3 % 111— 112 11 — 114 
111,000 | Direct West India Cable, 44 % Reg. Deb. . ... | 100 | Ba . | 99 —102 99 —102 
4,000,000 | Eastern Telegraph, Ord. Stock . 3 95 . . Stock 7 | 7% 7 % 145 —150 145 —150 
1,795,000 Do. 34 Pref. Stock 10! .. | .. 96 — 99 | 96 — 99 
1,432,268 Do. Mort. Deb. Stock Red. 111 —116 111 —116 


250,000 | Eastern Extension, 8 and China Telegraph 7 * 7 9 144— 15 148—- 15} 


Do. 5 (Aus. Gov. Sub.) Deb., 1900, red. ann. 
6,7007 * drgs., reg. 1—1, 049, 55 100 5 % . ae 
26,600 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 85 e eh has 
320,000 Do. 4 % Deb. Stock ... Stock} 4 ise . . {110 —115 110 —115 xd 
300,000 { Eastern and South African Telegraph, 4 % Mor e 100; ... | ... | .. 99 —102 99 —102 xa 
200,000? Do. 4 Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 25 dee . . 100 —103% 100 —103% 
180,227 Globe Telegraph and Trust 10 43 53 54% 111— 112 | 11 —114 
180,042 Do. do. 6 % Prefn. 10 6 6 15 — 153 142— 152 
150,000 att oe Telegraph, 91 EEF y 10 10 124 31 — 33 31 — 33 
lifax and Bermuda Cable, 4 lst ort. “Debs 
84,300 e : 10 ́ 98 —101 | 98 —101 
17,000 | Indo-European Telegraph .. 25 10 7 10 % 10 % | 52 — 56 52 — 56 
100, 0007 London Platino- Brasilian Telegra graph, 6 % Debs. 100 | 6 95 105 —108 105 —108 
72,680 Montevideo Telephone, Limited, Nos. 1 to 725 680 Ii oa sae 1— 3 #— 4 
86,492 Do. do. do. 5 V Pref., Nos. 1 to 86, 492 114 4 24 1— 1 2— 1 
490,000 | National Telephone, 1 to 490,000 oo 5 | 6 6 5 44— 5 4h— 43 
15, 000 Do. 6 Cum. Ist Pref. 10 | 6 6 6 12 — 14 13 — 15 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 6 % | 6 6 12 — 14 12 — 14 xd 
250,000 Do. 5 & Non- cum. 3rd Pref., 1 to 250,000 5 5 5 $ 6 %i 44— 53 | 44— Szxd 
2,000,000 Do. 34 V Deb. Stock Red. Stock} 34 34 34% | 97 —100 | 97 —100 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 | 5 1— 13 s— 1 
100, 000? Pacific and European Tel., 4 % Guar. Debs., 1 to 1 000. | 100 4 7 oe 100 —103 100 —103 
11,839 Reuter’s .. as 85 5 „ 5 72— 8 71— 8 
3,381 Submarine Cables Trust ded ae bon S .. | Cert.) ... ea 125 —130 125 —130 
58,000 | United River Plate Telephone 5 5 5 „6 5 7 44— 52 42— 65} 555 
16,639 Do. do. 5 % Cum. ‘pref. Nos. 1—16,639 . se . | 5— 5 5 — 5 ie a 
179,947 | Do. do. 5 % Debs. ... Stock sti . 104 —107 104 —107 | 
200, 000“ West African Telegraph, 5 Y Debs... x 100 |... * * | 98 —101 i a | 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 e e 18 1— 1 ies | 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. | 100 rt — | 99 —102 80 405 + 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red.. Stock Seen | bias See ibe 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 . eee aes — 10 7 J 7 144 151 142151 xd 1555 15 
75,000 Do. do. 5% Debs. 2nd series, 190 100 | ... . 103 —106 103 oe pe 
88,321 | West India and Panama Telegraph .. „40 ＋ 2% &% $ — 
34,563 Do. do. do. 6 % Cum. 1st Pref. e | 10 | 6 * 8 64— 74 et 1 * 
4.669 Do. do. do. 6 % Cum. 2nd Pref. . 10 6 Hl ral OEE Cae 7 6 — 4 | 
80,0007 Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 5 | eee id 102 —105 K 2 —105 | 
| | 
ELECTRICITY SUPPLY COMPANIES. 
19, 661 | Brompton & Kensington Elec. Lt. Sup Ord, 101t019,761 | 5 4% 6 6% 7—8 | 7— 8 . 
12,000 Do. do. 7 i Cum. Pref... 5 7 | * 84— 92 81l— 9 | 
50,000 | Charing Cross and Strand Electricity Supply 517% 87 9 5 %— 1% 9 — 10 ; 
20,000 Do. do. do. do. 43% Cum. Pref.| 55 51— 57 5 — BE | oe, tha 
150.000 5 . ae V Deb. Stock Red. [stock re | peal ees 5 10 11 . : 
O. e 1 i — Tee .. . 
60,000 City of London Electric Lighting, Ord. 40,001—100,000... | 10 10 6%: 4%! 8— 9 74— 8b | Bia) 73 
499005 Ae 5 aay Pref., 1 to 40,000 . 10 | 6 | 6 | 12 — 13 12 — 13 121 | 123 
| eb Stock, Scrip. (iss. at £115) all paid | 5 % | 123 —128 123 —128 125 si 
40,000 | County of Lond & Brush Prov. nae Ltg., Ord. 1—40,000 | 10 nil | nil 4 5 84— 9 8i— 93 94 813 
20,000 Do. do. do. 6 % Pref., 40,001 —60,000 10 | 6 * 6 113— 123 11 — 12 1177 
200, 000 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. ee „ 107 —110 107 —110 109 
26,100 . Corp., Ord. Sbares a sc 5 5 „ 7 | 44— 5 44— 5 
75,000 | do. 43 % Ist Mort. Deb. Stock. 10 9 102 % 12 
110,000 E Electric Supply Corporation, Limited, Ord. ... 88 er) Lo 1} 1— 11 ... 
49,840 o. do. do. do. ' 6% Pret. | 5) 6 * , ee a ee ee 
250,000! Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock | 98 —100 98 —1o0oẃ̃ aun 
85,000 Metropolitan Electric Supply, 101 to 62,500 » 10/6 RS 5 % 5 % | 144— 153 14 — 15 151 153 
220,0007 Do. 44%, First Mortgage Debenture Stock | ... | 44% | : l 155 —114 111 114 ji 
220,000 Do. 34% Mort. Deb. Stock Red. . Stock — 98 96 — 98 | 98 | 96 
6,452 Notting Hill Electric Lighting oD aoe .. | 10 6 6.9 6 % i 164 15 — 1 i 
40,000 | St. James’s and Pall Mall Electric Light, Ord... 5 171 ae Hi 14 — ee 14 — 15 x c 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 8 — 9 xd 84 
12,000 Smithfield Market Elect. Supply, wee he 5 es 2 — : : 
50,000 Do. do. ease 10⁰ 85 = Za 85 — 95 x 
65,000 | South London Electricity Supply, Ord. M as OM “as | T $ sas 3 — 4 3 — 4 Sys} ee 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... A 5 5 % 12 % 13 % 12 — 13 12 — 13 12g | 128 
: ' i Í i 
* Subject to Founders Shares. + Quotations on Liverpool Stock Ex 
t Unless otherwise stated all shares are fully paid. Ba Dividends paid in deferred share warrants, s PTO fite being ‘ued capital. 
Dividends marked § are for a year consisting of the latter part of one year and the firat part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


8 1 Basi 
W NAME. wer * Quotation Quotation | | week ended 
Issue. share. dhe ree years. Aug. 8th. Aug. 15th. | Aug. 15th, 1900. 
t 1899. Highest. | Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... pos Jes 1 10 0 % 20 0 Y, a 23— 33 22— 3} 3 
90,000 Do. 441 ist Mort. Deb. Stock Red. we + wee [Stock . | 96 —101 96 —101 m 
30,000 | British Electric Traction Sg 85 . . | 1]... 6 8 % . | 14 — 15 14 — 15 144 
50,000 Do. do. 6% Cum. Pref. m| 10) .. 12 — 13 |12—13 122 | 124 
200,000 Do. do. 5% Perpetual Debenture Stock. (Stock) .. | |. | ... 23 —196 123 —126 an eee 
85,0001 tBritish Electric Works Co., Ord. £1 shares, 50, 001 — 135, oo 895 <a 1— 8 1— 3 
50,000 t Do do. 6 % Cum. Pref., 150,000 re asedh ae 885 9 18— H 8— # 
500 Do. do. 41 % Ist Mort. Deb. | 100 97 — 99 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ‘i 5 15 x 15 5 % 20 0 % 114— 124 111— 12}xd 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 5 64 54— 63xd; ... 
90,000 | Brush Elec]. Enging., Ord., 1 to 90, 000000 TA 3 TE 1g— 17 1g— 13 we 
90,000 Do. do. Non-cum. 6 V Pref., 1 to 90,000 2] 6 2— 28 | 2— 22 23 
125,007 Do. do. 43 % Perp. Deb. Stock. . Stock .. {108 —113 108 —113 ae ee 
50,000 Do. do. 44 V 2nd Deb. Stock Red .. Stock . . 101 —103 101 —103 oe oe 
20,000 | Callender’s Cable eee shares, Nos. 1—20,000 oa 5 14% 15 5 % 15 5 % 13 — 14 13 — 14 85 ate 
20,000 Do. do. 65% Cum. Pref. i 5 53— — 5 ek a 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red ... |S ock 110 —114 110 —114 155 mo 
213,533 | Central London Railway, . Shares Jai 10 act 10 — 103 | 10 — 104 108 | 104 
61,033 Do. do. Pref. half-shares ... ws pis 5 * ei mae 5 — bi 5 — bi 53 
71,447 Do. do. Def. do. Sa 85 oe 6]... ve a 5 — 5 5 — 53 58 5ł 
855,000 | City and South London Railway . . . Stock 137 24%] 17%] 56 — 59 55 — 58 563 | 56 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 ve 8 ves a 6 — 7 5 — 6 wae jak 
32,098 | Crompton & Co., r 1 to 32,098 ... iai 6 74 34— 3 4} "a 
100.000 Po 5 V Ast Mort. Reg. Debs., 1 to 900 of ` 8 * 99 . eee 
’ £100, and 901 to 11,000 of £50 red ek, Oe Sy i * gi 
99,261 | Edison & Swan Utd. El. Legt., “A” shares, £3 pd. 1 to 99,261 5 6 & 6 6 2 — 24 1g— 23 
17,139 Do. do. do. “A” Shares, 01—017,139 5| 6 6 6 31j— 44 | 34— 44 
344,023 Do. do. do. 4% Deb. ee 100 8 .. | 91 — 93 91 — 93 
112,100 | Electric Construction, 1 to 112,100 26 7 6 6 * 13— 23 | 1g— 23 
25,000 Do. do. Cum. Pref., 1 to 25,000.. 27 7 .. 22— 31 | 28— 34Xd 2 li 
140,300 Do. do. Perp. ist Mort. Deb. Stock Stock) ... sa . . 102 —105 102 —105 103 | 1024 
9,6007 Greenwood & Batley, T % Cum. Pref., 1 to 9,600 . 10 7 7 7 10 — 11 10 — 11 be aah 
30,000 Henley’s (W. p. Telegraph Works, Ord. ... 8 5 12 14 15 13 — 14 13 — 14 
30,000 Do. do. 44 % Pref. ... 5 7 7 = 54— 52 5 — 5} 
50,000 Do. oe do. 44 Mort. Deb. Stock... Stock 44 8 . . {110 —114 110 —114 
50,000 | India- Rubber, Gutta-Percha and Telegraph Works 10 10 10 Y% ... 21 — 22 21 — 22 213 
300,000 Do. do. do. 4 % 1st Mort. Deb.. 100 ss . . 101 —104 101 —104 
$7,500 Liverpool Overhead Railway, Ord. ees 10 | 3} 3} 32 9 8 1 
10,000 f Do. do. Pref., £10 paid 10 5 Y 5 5 134— 13 13 — 134 
37,350 Telegraph 9 and Maintenance ... 12 | 15 15 15 35 — 39 35 — 39xd | 362 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 | ... . . 101 — 104 101 —104 sats 885 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,00 ͥ 5 8 %|12 %| 10 —11 | 103— 144 | 10% 107 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000.. 5 54— 5} 51— 57 ety vos 
540,000! Waterloo and City Railway, Ord. Stock .. | 100 3 % 3 * 90 — 93 89 — 92 2d 8 


+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF e NOT OFFICIALLY R 


Birmingham Electric 5 nn „Ordinary £5 (fully paid) 8—10. n and Knightsbridge Electric Lighting, O inary Sheres £5 (tally 


Brompton and K 118 aia - of £100, 104—107. pala) ) 13—183; 1st erence Cumulative 6 % "25 “tally” paid), 7—7}. De- 
National Electric Free o Fros Wiring, 126 ntures, 102—106. Dividend, 1899, on Ordinary Shares 11 W. 
Oldham, Ashton, and Hyde Electric (aid ra „ Ord., 164—174. „T. Parker, £10 (fully paid), 173. 
Do. do: £10 pd.), 10—11. 
* From Birmingham share List. Bank rate of discount 4 ver cent. July 19th. 1900). 
MARKET QUOTATIONS, Wednesday, August 15th. 
CHEMICALS, &o. | This week. | Last week. Ino. or Deo. METALS, &o. (continued.) This week. | Last week. |Inc. or Dec. 
a Acid, n ae .. percwt. 5/- 5 / = g Copper Sheet 82 és per ton £86 £85 21 ino. 
a „ Nitric n .. per owt. 22/- 2 / ae g 15 .. per ton £86 £85 El ine. 
a „ Oxalic x .. per ct. 827 e „ (Blectrolyticy Bars .. per ton 288 10 £82 10 £1 ino. 
a „ e gebe es .. per owt.. 5/6 5/6 | e n ‘i .. per ton £92 £90 22 inc. 
5 Ammoniac, Bal TER 2 her tox 235 mC eT i H.C vi per b. 97d. 50. regis 
S O 0 Per n, e e 99 . Per . . . Cc. 
.. per ton | 490 £30 | J Ebonite Rod. es 588 .. per lb “a a | a 
á Bleachin powder ee .. per ton £7 £7 | S » eet per lb 5/- 5 / 
a Bisulphide of carton s .. per ton £15 £15 n German Silver Wire per Ib 1/6 1/6 
a Borax ... «+ per ton £17 417 h Gutta-percha fine .. z 
2 Bensole (0 ) Me .. per gal. 77 77 ; ' h India-rubber, Para fine per Ib. 8/113 to 4/24/8/103 to 4/03 ine. 
j ne .. per gal. 5/6 5/6 i í Iron, Charcoal Sheets pe 18 ee 
a 2 Copper Salt Sulphate es .. perton £25 10 £25 10 € „ reg (Cleveland land warrants) .. per ton 71/6 60/6 A. inc. 
oe i .. per ton £25 £25 í r ginge; S000 ze per ton] From £11 | From £11 és 
6 „ White t Sugar .. per ton £81 £81 i „ Serag, envy . per ton 70/- to 7/6 70% to 72/6 
11215 Foro i vi 5 per aT a £27 10 „ Wire, calvanivad No.8 .. per ton 5 r 10 4 
a Methy. per gal. 
a Naphtha, Solvent (90% at 160° ©). per gal. | 6/6 5/6 9 Lead, English Ingot per ton 217 17 6 | 417 17 6 * 
a eee e in cas per Ib. 4 i 9 n » Sheet per ton £19 s 
5 (15/80%) per ton 2 | m Mangenin Wire No. 28 per! 8j- 8 = 
@ „ S ~~ per ton £85 £85 g Merc per bot. £9 10 £9 10 D 
a Bhellac .. per owt 68 / 68 / d Mica “in original cases), amall . per lb, | 8d. to 9d. 8d. to 9d. s. 
a Bulphate of Magnesia. per ton 41 10 £4 10 d „ si j medium per lb. | 1/9 to 2/9 | 1/9 to 3/9 we 
a Bulphur, Sublimed Flowers . per ton £6 £6 large per lb. 8/8 to 8/8 to 7/8 es 
3 + 77 9 ered .. per ton £5 10 £5 10 5 Phosphor Bronze plain oastin per lb. | 1/1 to 1/4 | 1/1 to 1/4 es 
. per ton 25 25 P i rolled in castings per lb. | 1/1 to / 1/1 to 1/4 : 
; Soda, 9 (white 70 %) .. per ton £10 15 £10 15 p i e sheet per lb. m 1/3 m 1/8 i 
a „ Crystals .. per ton £8 £8 | o Platinum ‘ per oz. £8 18 6 £8 18 6 ‘ 
42 „ Bichromate, casks .. per Ib. oid. bad. p Silicon Bronze Wire per Ib. | 103d. to 1/1 | 102d. to 1/1 aa 
i | ‘ Steel, » Magnet, aoo'd'ng to deso'p'n n per ton From £16 | to o 40 | 
| t "n 99 ee 
METALS, &o. | | | £145 10 to 417 
| | g Tin, block ä 4148 ekg | dec. 
b Aluminium Wire, in ton lots.. per ton £294 #224 9 „ foil za .. per lb. 27 . | 
b Sheet, in ton lots per ton 2191 | £191 „ wire, Nos. 1 to 18 per lb. 19 1 
p Babbitt 's metal in gots per ton | £80 to £160 £80 to 150 oe ' p p White Anti. friction Metals — 
e Brass (rolled metal to iv basis per lo. 7 | i 5 “White Ant” brand. per ton £40 te £70 | £40 to £70 
8 „ Tube (brased) .. per lb. 1 10d. ed j Yarns, Cotton Bin 12 10lb bind’ per Ib. eha. š 
e „ » solid drawn) .. per Ib. . . we | j „ Best Flax, lea. per lb. . ! è 
e Wire, basis .. per lb. i . s . aap 8 ply 10 Ibs. .. per lb. $ l à 
e Copper Tubes (brazed) per ld. 1 ' iid. 5 j » Russian, 10 lbs. per Ib. = l ; 
(solid drawn) . per lb. 11d. 11d e į „n J ute, 180 Ibs. rove per ton 14 14 
j Copper Bars (best selected) .. per ton £86 ] £85 20s. ino. | Zinc, Sn't. (Vielle Montague ond. ) per ton £24 6 nett. 424 5 nett. 


7 India-Rubber, G.-P. and Teleg. Works 
Shakspeare 


5 The British Aluminiu Co., Ltd. M James & [ 5 Mor Aah 1 4 Oo. TAA 
6 um eesrs. James 8 ep m Sa. e over 
ppled br ¢3Mesars. Thos. Bolton & Sons. uplled by f Messrs. Jackson 4 Till. Quotations | a Messrs, P. & Sons. 
PP Y | d Messrs. F. W & Sons. 4 Messrs. Bolling & Lowe. supp y $ Meats. Johnson, Matthey & Co., L 
Company, 


e Messrs. Smith & Co. j Messrs. Henry O. Yeo & Co. The Phosphor Bronze 
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NSTITUTION OF ELECTRICAL ENGINEERS. 


| ALTERNATING CURRENT INDUCTION MOTORS. 
By A. C. EBORALL, Associate. 
(Paper read May 17th, 1900.) 


(Concluded from page 237.) 


Ferformance.— The Heyland motors standardised for circuits of 
40, 50, and 60 cycles are designed in three ways, as follows: 

(a) To start without load. Under i 
5 current does not exceed four-fifths of the full-load running 
current. 

_ (b) To start with two-thirds of the full - load torque. Under these 
circumstances the starting current does not exceed 14 times the full - 
load running current. ' 

(c) To start with full load torque. Under these circumstances 


the starting current does not exceed twice the full load running 
/ 


current. 


TO) 

. 

TNT 
15 


* i 
Starting Torque in Pound-feet 


OAmperes 50 
The Fuis Load Current. of this Motor is 37 Amperes 
Fig. 11 


Design (a) has been evolved in order to conform to the ideas of 
many station engineers in this country. Design (c) represents the 
normal winding, while design (b) is frequently asked for. The 
starting torque with the standard pings is determined purely by 
the number of turns of the starting coils and the permissible current. 
This torque can be arranged to have a value equal to two or three 
times the full load running torque, if enough current is given to the 
starting coils, the limiting value occurring at the saturation point of 
the iron. 

Figs. 11 and 12 illustrate the starting performance of two motors 
designed to fulfil conditions (b) and (c) respectively, while fig. 13 
illustrates the running performance of the motor whose starting 
curve is given by fig. 11. All these curves represent the results of 
actual brake tests, and many motors built have given better results 
than indicated here. 


a 
E 
= 
Ea 
ae 
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ae 
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Particular attention is given in all the designs to the overload 
capacity of the motor, and all motors are guaranteed to stand a 25 
per cent. overload for one hour. The small overload capacity (vary- 
ing from 0 to 10 per cent.) found with the alternating current motors 


these circumstances the . 


the former breadth. 


hitherto used* has been one of their worst features, as for most 


‘work it is impossible to fix the amount of power required so exactly 


as this, with the result that the motors installed are invariably too 
large and costly for the work they have to do. This reacts on con- 


. sumer and supply company alike: the former has to pay for a larger 


motor than he wants, which will be working on the average at low 


efficiency, while the latter most of the time is supplying an under- 


loaded motor, having a low power-factor. 
The results obtained with the Heyland motors for circuits of 80 
and 100 cycles are not quite so good as those given above, with 
to starting torque. That is to say, these high frequency 
motors as built up to the present take a relatively greater current 
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E 
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3 f Brake Horse Power - 
Fig. 13. 


for a given value of starting torque, the values being—(a) when 
starting without load current is equal to the full-load current; 
(6) starting with half the full-load torque the current is 14 times the 
full-load current; (c) starting with full-load torque the current 
consumption is 24 to 3 timeathe full-load current. The increased 
values of current consumption are, of course, due to the larger 
number of poles necessary to bring the speed to a reasonable figure ; 
particularly in small motors the number of poles has a very great 
effect on the amount of magnetic leakage with a given design. 

As, however, the Heyland motors are not yet fully standardised 
for 80 and 100 cycles, the designers hope to effect considerable 
improvements within the next few months in the direction of 
reducing the current for a given value of starting torque. 

Before leaving the subject of these motors the author would like 
to draw attention to an exceedingly neat method Mr. Heyland has 
„ regulating the speed of induction motors, single and 


As is well known, there are two principal ways of altering the 
speed of such motors, the supply frequency being constant. The 
first is by rheostatic control, a non- inductive regulating resistance 
being in circuit with the rotor windings, while the stator windings 


are connected directly to the mains; the second is by altering the 


number of stator poles by means of a suitable controller, together with 


Fic. 14. 


those of the rotor, unless the latter is of the squirrel cage type. 
Here the motor is wound for the maximum number of poles, and 
when it becomes necessary to pass from a greater to a less pole 
number, in order to get increased speed, the windings on some of 
the poles are reversed, thus producing fewer poles, which are in con- 
sequence much broader. For instance, in order to double 
the speed, half the poles: have their windings reversed, the 
stator having now half the number of poles, each of double 
While rheostatic control is simple and 
easy to use, it has the great objection of being very uneconomical. 


The waste of energy brought about by its use is entirely analogous 


to that found with shunt-wound direct current motors, with con- 
stant field excitation and a regulating resistance in the armature. 
The case of the induction motor is really more unfavourable, because 
it has been found by experience that the motor has to be rated very 
liberally, in order to get the necessary power. 

On the other hand, the method of altering the number of motor 
poles has two serious disadvantages. Firstly, the reduction of the 
number of poles causes an unfavourable distribution of the magnetic 


The author would here like to make an exception in favour of 
the Wenstrém motor, whose overload capacity (as found with 
examples tested by him) is everything that can be desired. 

+ The method of tandem parallel control for two motors while 
excellent theoretically, is hardly likely to come into commercial 
use at present, on account of the great complication involved, and 
because of the bad conditions under which the motors have to 
work. 
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flux, a large increase of magnetic leakage and a loss of winding 
space. This is of course owing to the fact that after the reversal of 
the appropriate coils the currents flowing down one side of these 
coils are neutralised by the currents in the adjacent side of the 
unreversed coils, as will be readily seen from fig. 14 illustrating the 
single-phase case. 

Secondly, unless the motor has a squirrel cage rotor, the rotor 
circuits become tery complicated ; the polarity of the rotor wind- 


Fig. 15. 


ings has to be changed each time in accordance with the stator 
polarity, which means that a large numberof slip-rings have to be 
used, in order that this may be done. 

Mr. Heyland's method consists of certain winding arrangements 
which, when it is desired to change the number of poles, render any 
reversal of the rotor windings superfluous, and to a large extent 
soe 85 the drawbacks stated above in the reversal of the stator 
coils. 

The method of winding the stator as applied to single-phase 
motors is illustrated in figs. 15, 16, 17, and 18, the last figure show- 
ing how the stator coils are wound in practice. In all cases the 
winding is carried out for the smaller number of poles, and divided 
into sections, one or more of these sections being reversed to obtain 


Fic. 16. 


oot SOE ES oy 


Carer 


Fig. 18. 


a greater number of poles. Thus, for instance, in fig. 15 the stator 
being wound initially for two poles, by reversing one of the sections 
of the winding a four-pole stator results, as indicated, and it will be 
seen at a glance that there is no neutralising action between 
adjacent conductors, and that the distribution of magnetic flux in 
the air-gap will be perfectly good. Fig. 16 shows the arrangement 
for a four-pole to eight-pole stator, and fig. 17 that for a six-pole to 
12-pole, to which the same remarks apply. The manner of carrying 


Fia. 19. 


out the stator winding for the last case actually employed is illus- 
trated in fig. 18. 

For polyphase motors exactly the same winding arrangements 
are used, applied, of course, to each phase. For these motors, if 
more than one change of speed is desired, the controllers get some- 
what expensive, and it is, therefore, better on the whole in such 
cases to combine the method with rheostatic (rotor) control, the 
rheostat being used for the intermediate speeds only. 


Fic. 17. 


For small motors having squirrel-cage rotors, 10 modification of 
the rotor winding is needed; but where wound rotors are employed 
the general method of rotor winding is illustrated in fig. 19, which 
illustrates the single-phase case for simplicity. The general 
principle is to so arrange the windings of each phase that they are 
formed of a number of sections in parallel; with a certain number 
of poles, the E. M. F. of one section will neutralise that of another 
section in parallel to it, and a current will flow through the sections 
only when they are externally short-circuited ; on the other hand, 
with double the number of poles, the external short-circuit is super- 
fluous. Thus consider fig. 19, representing (diagrammatically) the 
winding for one phase of the rotor for a two-pole—four-pole stator. 
Each phase has two sections, permanently short-circuited one on the 

other. At starting, the stator switch is put 
over to the four-pole position, and the 
slip-rings gradually closed through the start- 
ing resistance. So long as the slip-rings 
are open, no currents flow in the rotor wind- 
ings, as the induced E.M.F. has the same 
value in each section, and the two E. M. Fs. 
neutralise one another, on account of the four 
stator poles. But the rotor currents circulate 
as soon as the rings are connected through 
the resistance; this latter is gradually cut 
out in the usual way as the motor comes up 
to speed. In changing over now to the two- 
pole position (if the higher speed is required) 
the slip-rings are not wanted, as the two 
sections are now in series, with the E.M.F. 
in the same direction, and so the rotor 
currents can circulate independently of the 
external short-circuit. 

The same general arrangement is used for 
‘motors to run at more than two 
Here the rotor windings (per phase) can 
have more than two sections, these sections 
being wound partly to overlap one another, 
while still being in parallel, so that the 
various E. M. Fs. partly neutralise one 
another, and partly add themselves together. 
With this ment the same rotor 
winding can be effectively used with a stator 
having several different arrangements of 
the poles—that is, for a motor running at 
several distinct speeds. 

For induction motors having rotors with 
star-connected three-phase windings, which 
is the practical case, only three slip-rings are 
required, the (second) common junction being 
at the three slip-rings, as usual. 

In the workshops of the author's firm, 
where many of the tools are driven by threc- 

phase motors, the Heyland method of speed 
regulation is employed with great con- 
venience. Several of the larger tools ‘such 
as planing machines and the like) are driven 
by independent three-phase motors wound 
for two speeds, the alteration of speed being 
effected by throwing over the reversing switch. 
It has been found by tests on these motors 
that the power factor is diminished very 
little by the increase in the number of poles, 
attaining a high value at both speeds, while the efficiency is also 
high at each, there being but slight loss of energy involved by the 
change-over. At the same time, the increase of first cost with the 
two-speed motors is very small. 


CONCLUDING REMARKS. 


Although the author has dealt at some length upon the subject of 
single-phase motors, it has been more on account of the technical 
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interest attachedatozit-than because of any belief in the present or 
future possibilities of single-phase systems. Regarding the Con- 
tinent and the States it is not too much to say that single-phase 
supply is practically played out, and that engineers responsible for 
putting down new stations for either power or lighting consider 
single-phase supply systems out of date and their employment bad 
practice. Moreover, indications are not want ing that the present 
tendency in this country. is to follow in the same direction. It is 
certain that for all those cases where continuous- current systems are 
out of the question every requirement can be far more successfully 
met by three-phase systems than by any other. It is true that 
certain engineers in this country hold the opinion that pressure 
regulation troubles are bound to occur with three-phase working 
(an opinion not shared by the author), but, even supposing this to 
be the case, the complete solution is to hand—convert to continuous 
current by means of rotaries, or better, by means of motor 
generators. 

The standardisation of the above two systems, together with that 
of two voltages for each system—220 and 440 volts—and one 
frequency—50 cycles—for the supply networks, is greatly to be 
desired, particularly from the point of view of the motor manu- 
facturer and the motor user. With the hope that this ideal may be 
eventually realised, this paper can be concluded. 


AUTOMOBILES AS SOURCE OF REVENUE 
` FOR CENTRAL STATIONS. 


By ELMER A. SPERRY. 


ONE year ago, in New York, predictions, optimistic in their general 
tone, were made as to the rapid and general adoption of electric 


road vehicles, and some disappointment has been felt by station 


managers that more substantial advancement toward heavy demands 
for current has not yet been forthcoming for this purpose. 

Managers will recall that during the year frequent inquiries have 
been made that have not resulted in desirable business. 

It is my purpose to outline briefly some of the factors that have 
contributed to these unfavourable conditions, and to record some 
advances made. It has been discovered in many instances that the 
demand for current is not so favourably located on the load curve 
or onthe network as was hoped. For instance, electric delivery 
wagons required charge at times of heavy load and on the part of 
the network heavily taxed in lighting. Again, the factors con- 
trolling the seasons of the heavy demand for lighting during the 
year are found identical and in phase with those requiring heavy 
duty of commercial electric vehicles. The carriage of the shopper 
and the delivery vans are both more active at these seasons. 
Furthermore, the same weather conditions producing heavy traction 
at the same time increases the demand for light. In a word, the 
diversity factor that it was hoped would be introduced with the 
automobile has not been in evidence. 

Many of these difficulties may be made to disappear entirely, and 
diversity factor be developed that is practically ideal, by thé simple 
i of duplicating the traction batteries. Where this has been 

one, it has been found that the charging can go forward at times 
and rates dictated by the station, and practically under its control. 
No hardships need be experienced by rigid conformance with this 
practice. Careless infringement with this principle may be 
remedied in a number of ways. The employment of two-rate 
meters has been suggested. i 

The station management has not in all instances been able to 
conceal disappointment at the unfavourable developments along 
some of the lines above pointed out, and has allowed it to react 
back to inquirers. I regret to say that prospective customers have 
in some instances been embarrassed by want of co-operation, aid 
and enthusiasm, justly expected from the management. Oppor- 
tunities have thus bezn lost to encourage the industry, as the 
5 that are now assured amply justify, as I shall endeavour to 

ow. 

Mechanical traction is coming rapidly to the front. Animal 
power is being superseded on every hand, and, especially for 
commercial uses, a universal effort is being made to break away 
from the horse and place roadwork on a mechanical basis. As a 
source of power, the mechanical is found to be simpler, more 
reliable and shrouded in far less mystery than the cellular-tissue- 
nerve combination. It should not be out of place, before this body, 
to recall some of the evident merits and advantages of the electric 
over other automobile systems. The perfect storage battery 
presents some remarkable features ; it even rivals the electric motor 
itself in its fitness and special adaptability to the automobile 
problem. Its very large reserve power at instant command; its 
entire freedom from danger when fully charged ; its almost constant 
5 throughout its capacity — mark its superiority. This straight 
ine of discharge of the battery is not matched by any other power- 
storage system of which we have knowledge. The recently 
developed capacity for quick charging and the ease with which the 
charge may be obtained in almost any hamlet in the country are 
among its advantages. l 

It has long been suppesed that compressed air is an ideal form of 
stored power, but it is safe to say that electric storage distances com- 
pressed air in all the important features. Reliable batteries are now 
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available and on the market that will yield for each 100 lbs. 1°8 K. p. 
hours. Compressed air will yield to every 100 Ibs. (air and tank, 


exclusive of reheater) ;,ths H.P.-hour, or six times the power for 


electric that it is possible to obtain from air. This result will bea 
surprise to some engineers. The fact that with the electric system 
we have a rotary motor of ideal simplicity, with a capacity for over- 
load, coupled with an efficiency that is nothing short of wonderful, 
contributes inestimably to the success of electric-motor-driven 
systems, and is in marked contrast to the multiplicity of com- 
pounded, reciprocating engines employed as motors by our com- 
pressed-air friends. 

The single feature of the constantly increasing cost of supply of 
fuel-using vehicles has already driven the makers to the extremity 
of seriously considering alcohol, with its weak power factor, as a 
possible substitute for the lighter petroleum products. The 
thoughtful engineer is constantly confronted with conditions 
indicating that in the realm of power coal is king, and only those 
traction systems that are organised to derive power from this source 
will keep to the front. This point, coupled with the electric system, 
is responsible for the stupendous development in present urban or 
street traffic. To show its superiority over all other powers, one 
need only recall the total absence of either steam or gasoline street 


cars. Germane to this subject, the question is often asked, Will 


automobiles replace street cars? Its great flexibility and inde- 
pendence of track certainly render the new claimant an ideal urban 
conveyance. Can the central station man look forward to supply- 
ing so large a demand as would thus be created? 

The automobile, under street car conditions, brings forward an 
interesting field of inquiry. The single fact that the stupendous 
cost of permanent way and its maintenance is at once eliminated 
makes the problem of more than ordinary importance. The 
interest and income on these two items would yield so large a sum 
as easily to offset much extra expense of operation, and especially 
expense attending the development and smoothing out of the early 
workings, and covering the expense of adjusting a system of this 
magnitude to new conditions. Such a system would, however, be 
subject to certain limitations, chief among which will be found 
decreased weight per passenger, difficulty of easily directing the 
excessively heavy structure, large increase in power per passenger 
carried, increased rolling friction factor, and—one of the most 
important—the limitation as to roadbed, soft tires being precluded 
by the excessive tonnage. Considering these factors separately and 
collectively, the point is at once reached, showing conclusively that 
with anything like wheel pressures equal to that now obtaining in 
street railway service, nothing but steel pavement could be prac- 
tically employed. To demonstrate this matter tests were made as 
follows:—Asphalt roadbed was taken as the standard roadbed of 
the future. A piece of very hard asphaltum, laid in the most 
approved manner and in constant use for two years, was selected. 
This had been maintained at an average temperature of 38° for 18 
hours (no sun), the highest temperature during this time being 46° 
at time of test. A 62-inch wheel, with 34-inch steel tire, was 
loaded to 5,000 lbs. on scale. This wheel was taken over various 
parts of the hard asphaltum, with the following results :—Once 
over, average depression, 029 inch; twice over, average depression, 
047 inch. These depths were taken by a micrometer depth gauge, 
easily reading to one-fifth of a thousandth of an inch, and some 30 
readings were taken in each instance. It will be noticed that this 
depression is somewhat over one-and-one-half thirty-seconds of an 
inch. The amount of this depression is surprising, considering the 
comparatively light load, broad tire, large wheel, extremely firm 
condition of the roadbed, and the temperature at which the 
asphaltum was tested, and seems to bear out the statement that the 
real limitations are probably more those of roadbed than of any 
other one factor. | 

Another factor destined greatly to increase the radius of action of 
electric vehicles, and the consequent demand for power, is roadway 
improvement. The present good roads agitation is certainly in line 
of progress, and should be given all possible aid and encouragement. 
In this connection, I see no reason why we could not wisely follow 
the plan, based on historical precedent, of utilising for this important 
work of permanent improvement our convict labour, the disposition 
of which in this country has always been a source of embarrassment 
to the authorities. This system certainly has much to recommend 
it, and the improvement of our roadways calls for a vast expendi- 
ture of labour, and has much need of a uniform and systematic 
effort. 

The fact remains, and has been emphasised within the past year, 
that progress in electric vehicles has not been as rapid as was 
expected, and causes have existed that were not foreseen and that 
were not generally understood. Some vital reason seems to have 
prevented the rapid development and general adoption that at one 
time seemed assured. Was it the element of cost? Two important 
conditions stand out prominently in connection with electric road 
vehicles. These are, first cost and cost per mile of operation. It is 
not my purpose to discuss the first, as there are endless variables 
entering into the question, and it is doubtless true that the prices 
will gradually decrease. This part of the problem is always found 
to be self-correcting, and even to-day, with the electric, the cost per 
pound of vehicle complete, is lower than other and far less available 
and pleasurable systems. 

The cost of electric power for automobiles has been demonstrated 
in Paris to be less than with any other power system, and surely this 
factor is not the one now preventing the wide adoption of electric 
vehicles. In a paper before the American Institute of Electrical 
Engineers, G. F. Sever and R. A. Fliess, of Columbia University, 
give results of extended trials with electric delivery service in New 
York City. It isshown that with present power and rolling friction 
factors, there is effected a saving of nearly 24 cents per car-mile 
over horse service, and with the icapacitysofimany{more milesiper 
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day than with horses. With a daily service of 36 miles, a saving of 
356 hours per year of actual delivery service per vehicle is effected. 
The average horse was found to have a capacity for three hours’ 
work per day at the rate of seven miles per hour. The authors 
state: The figures given above speak for themselves, and would 
appear to be most effective argument in favour of adopting electric 
automobile delivery service.“ 

A popular notion exists that carriage batteries and electric bat- 
teries are charged with a certain number of miles. It requires only 
a second thought to see the error or delusion embodied in this idea. 
It is evident that a battery when fully charged contains, not miles, 
but electrical power, (sic), which may be expressed in horse-power 
and which is proportional to the size and capacity of the particular 
battery in question. With this in mind, it will be readily seen that 
the statement that a carriage contains a capacity to run a given number 
of miles would only be true when a certain standard pavement or 
road bed is considered, because it is found that it requires very much 
more battery power to drive a carriage a mile on a soft, uneven, and 
hilly road n it requires on a smooth, hard, and level road, It 
should always be understood that a standard pavement or roadbed 
is considered. 

(To be concluded.) 


4 
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DINNER TO. THRH AMERICAN ELECTRICAL 
3 ENGINEERS. 


* - 1 
P $ 


On Monday last, in‘ accordance with the programme 
published in our last issue, a number of members of the 
British Institution entertained members of the American 
Institute of Electrical Engineers to dinner at Prince's 
Restaurant, Piccadilly. Prof. Perry, President ef the home 
society, took the chair; there were 76 present in all, about 
30 of whom were guests, including several ladies, 


After the excellent repast provided had been disposed of, the 
PRESIDENT briefly proposed the toasts of The Queen,” and * The 
President of the United States”; Prof. Perry proved to his own 
satisfaction that Mr. Carl Hering, President of the American 
Institute, and Mr. McKinley himeelf, although born in America, 
were not Americans but “Uitlanders.” In fact, the Professor claimed 
Mr. McKinley for an Irishman, even as himself, and gave an 
analysis of his own somewhat mixed ancestry. 

Mr. CunyNaHamsn, C.B., proposing ‘The United States,” ex- 
pressed the sincere regard which he had entertained towards the 
American nation from the earliest times. ‘Making a long and some- 
what tedious speech on the “grave dangers” through which this 
country had passed during the last four or five years, the speaker 
foretold the end of the Empire owing to the exhaustion of our coal, 
hoped that we should annex no more territory, aia ty for an 
alliance with the United States, and depreciated our English ladies 
in comparison with Americans. Truly, Mr. Cunynghame would do 
well to emigrate to the U.S.A. 

In accordance with an invention of Prof. Perry’s, according to 
which ¿wo persons proposed each toast, Mr. RawortH followed, and 
expressed his admiration of the Professor’s complicated blood ” ; 
he also pointed out the excellent results produced by fusion of races, 
as evidenced in the U.S.A. 

Replying to the toast, Mr. CARL HERING regretted that many of 
the American visitors, who did not know in time of the amiable 
intentions of the British Institution, had already gone to the 


Continent, and went on to point out that the first large alternator, . 


the adoption of direct coupling, and high-voltage transmission, all 
originated in this country. 

Prof. CRocKER, who was formerly an Anglophobe (having been 
born on the Fourth of July), declared his complete cure, thanks to a 
tour through the Empire. Experience taught him that the affinities 
between the American and English nations were very close, and far 
outweighed their differences. 

Mr. Matuioux also replied, and compared the President's 
invention with the Scott system—two-phase to three-phase—as two 
proposed on the primary side, and three replied on the secondary. 
Expressing his cordial appreciation of the hospitality manifested 
towards the visitors, he also made graceful and touching references 
to Newton, Faraday, Maxwell, and—the Newton of electricity— 
Kelvin. l 

Mr. Pops, proposing the toast of Electrical Engineering,“ re- 
marked on Prof. Perry’s innovation; in the U.S.A. the phrase goes, 
“Try it on the dog,” and in this case the guests were the subject of 
experiment! Another saying (by a witty member of our Institu- 
tion) was— Any fool can make an invention, but it takes a genius 
to put it on the market,” and Mr. Pope, amid laughter, accepted the 
President’s invention, and undertook to put it on the market. He 
had at first supposed that the programme provided for “two daysin 
the woods around London,” and looked forward to buffalo hunting, 
&c., but discovered that a type-writer had made a mistake for 
“ works.” Mr. Pope proceeded to remark on the temperature in 
the sub-stations on the C.L.R., which burst the thermometer, but 
recollecting the toast, said that of all electrical applications, tele- 
graphy was the most important. He used to be a telegraph engi- 
neer., One could walk if an electric railway were not available; 
but how would the gentlemen of New York know when it was 
raining in London, so that they should turn up their trousers, if it 
were not for the telegraph ? Alluding to the London climate, as it 
was last week, the speaker passed on to the London streets, which 


he would not wish altered. Daniel Webster said: There is 
always room at the top”; in London there is always room at 
the bottom—if 130 feet down, why not deeper still? Mr. Pope 
concluded by prophesying that the spread of electrical engi- 
neering in America would tend to improve municipal government 
there. 

Mr. Morpey was taken aback to find that the two proposers (of 
whom he was one) were not to speak in parallel and synchronously, 
as he had supposed; he ascribed the Central London Railway to 
English financiers and American engineers, and referred to the 
undertaking as a new application of electricity, points to which 
we refer elsewhere. Mr. Mordey also claimed Elihu Thomson and 
Kennelly as Englishmen, Carl Hering as a Scotsman, and Steinmetz 
as a German. Referring to Tesla as another immigrant, Mr. 
Mordey accorded to him the unique distinction of having lectured 
twice on the same subject before the Institution; but so did 
Marconi. 

Replying to the toast, Prof. Sm.vanus Tompson pointed out 
how the self-induction of two separate circuits (or itutions) 
becomes mutual induction when they are brought together, and 
suggested that the visitors should go to see the stationer’s shop in 
Blandford Street, where Faraday served his apprenticeship, as 
well as to Paddington electricity station to see the first two-phase 
direct-coupled alternator ever built, dating from 1883. Prof. 
Thompson also paid a graceful compliment to American hospitality 
—all stars, no stripes. - 5 

Mr. KENNELLY remarked that the position of co-respondent, in 
which he found himself, was not šo uncomfomable as he had 
supposed. Referring to the bright future before electrital engi- 
neering, he pointed out that we all have the ame Lares and Penates 
—we all worship the same ampere—Her Majesty's ampere, which 
dwells at the Board of Trade—and Her Majesty’s oH Ms! 

Mr. Warp LEONARD proposed the health of the President, in 
reply to which Prof. Perry paid a well-deserved compliment to 
the excellent arrangements made by Mr. MeMillan, who did all 
the work. 

The company then adjourned to the drawing room, where more 
general conversation was possible, and did not break up until a late 
hour. S 

The whole of the proceedings constituted a great success in every 
way, and al] seemed to thoroughly enjoy the function. - 


o 


VISIT OF THE ELECTRICAL ENGINEERS 
(R.E.) VOLUNTEERS TO IRELAND. 


| By One or THEM. - i 


Fırry members of this corps have just had the unique 
experience of being the only members of the Volunteer 
force of this country who have been sent to Freland on duty. 

Some few weeks ago the War Office asked the Carps for 
50 volunteers who would be willing to serve at Cork 
during the Naval Manceuvres, in lien of their annual 
training, and, needless to say, there was great competition 
among the members to be one of the number. | 

The writer, who was fortunate enough to be included in 
the first contingent, proposes giving the readers of the 
ELECTRICAL REVIEW a short account of their experiences 
during the week. 

On Friday, July 21st, 25 non-com. officers and men, 
under Company Sergt.-Major Poynton, paraded at Padding- 
ton, and proceeded by the 6.20 p.m. train to New Milford, 
going thence by the Great Western Railway ss. Gazelle to 
Waterford, at which place it was intended to get breakfast, 
but, owing to the boat being late, there was no time to do 
more than catch the train to Cork. 

The thing which impressed us most on the journey was 
the constant and unending source of joy which the railway 
officials took in causing one to wake with a start from a much- 
needed nap to dive into the deepest recesses of kitbag or 
haversack, or any other place where it was not, for one’s 
ticket; in fact, we began to fear if there would be anything 
left to show when we got to our destination. 

It was in this connection that we gained our first experi- 
ence of Irish repartee on native soil, for when we remon- 
strated with a ticket collector on the wilful destruction of 
good paper by punching so many holes in it, he told us that 
it was like the way Kruger had put holes in us, no doubt 
taking us for regulars. i l 

However, we at last reached Queenstown, where we were 
met by Capt. Hopkinson, who had preceded us, and was in 
command of the party, and after having some tea, we crossed 
over to Fort Camden, and there did ample justice to a good 


square meal, which was most acceptable, the time then being 


4 p.m. on Saturday. 
ſe were then detached by Capt. Hopkinson into two 
parties, C. S.-M. Poynton being left at Fort Camden with 


Vol. 47. No. 1,186, Avaust 17, 1900.] THE ELECTRICAL REVIEW. 


281 


— ꝗ üäꝛ¼kkͤꝛ ˙˖˖*᷑2 ener been 


12 men, and the remainder, under a sergeant, being sent to 
Fort Carlisle, which was on the other side of the harbour. 
This party went under canvas, while the one left behind was 
housed in the fort. 

We found ourselves in the midst of glorious country, with 
a magnificent view of Cork Harbour, Queenstown lying on 
the opposite shore with Spike Island, in the foreground of 
which is situated the convict station. Had we tried we could 
not have chosen a more beautiful or healthy spot in which to 
spend a holiday, and we were also most fortunate in the weather, 
which was just of that nature which allows one the chance 
of being able to make the most of a holiday without being 
too hot. | 

Our work consisted entirely in running the searchlights 
in the harbour with the necessary plant, and it had been 
arranged that we should be absolutely, to put it plainly, “ on 
our own”’ and not mixed with the regulars, but should take 
shifts alternately with them, there being two each night, 
viz., from dusk to midnight, and from midnight to dawn. 

This, of course, gave us the opportunity of showing that 
we were quite capable of taking sole charge of all the search- 
light work in case of necessity, | 


The plant comprised : At Fort Camden, four Hornsby- 


Akroyd 25-H.P. oil engines driving four two-pole underfype 
dynamos, by Messrs. Scott & Mountain, supplying current, 
for four 36-inch projectors fitted with Schuckert automatic 
lamps, three of which were always kept running, one being a 
standby. On the other side, at Fort Carlisle, we had a steam 
plant consisting of two Robey loco. type boilers supplying 
steam at 100 lbs. to three perpendicular enclosed engines 
direct coupled to three dynamos, similar to those at Fort 
Camden, as also were two of the projectors, the other 
one being fitted with a hand-feed lamp. Here, again, one 
was ‘always kept as a standby. l 
During the daytime, with the exception of cleaning up the 
plant on each alternate day, we could do much as we liked, 
and several of our party made pleasant excursions to Cork 
and other places, including Blarney Castle, where they took 
good care to embrace the Blarney stone in the orthodox 
manner. ; 
On Wednesday, the 25th, we were paraded for a compli- 
mentary inspection by General Harrison, Inspector-General 
of Fortifications, with Colonel Beresford as A. D. C. 


The General told us he was pleased to have the oppor: 


tunity of congratulating us on the efficient way in which our 
work was being done. | 3 

At the end of the week we were formally inspected in 
marching order previous to leaving, by Captain Palmer, the 
officer commanding the forts. In addressing us he spoke in 
the most complimentary manner of our work, telling us that 
we had been doing, and doing thoroughly and in a most 
workmanlike manner, exactly the work we should be called 
upon to do in case of war, and in doing which we should be 
of inestimable value in helping the regular forces—in fact, 
he said, he did not see how they would be able to get on 
without us—at the same time he expressed a strong hope 
that he might see us there in future years on like occasions. 

We left Fort Camden at 3 p.m. on Saturday, the 28th, the 
feature of the journey being a mad procession of jaunting 
cars laden with electrical engineers from Waterford station 
to the boat, which we found had actually cast off, but, fortu- 
nately for us, put back to take us aboard. 

We heard here that the second contingent had landed and 
gone to Cork. 

Most of the night was made hideous—at least, that is 
probably what the passengers down below called it—by an 
impromptu concert given by ourselves on deck. 

owever, we at last found ourselves at 9.30 p.m. on Sunday 
at Paddington, after the most successful camp we have yet 
been to. 

One of the most pleasant features of the camp, as indeed 
has always been the case in past years, was the excellent 
feeling which existed between the Regular Engineers and 
ourselves. One cannot speak too highly of the manner in 
which they always seem to go out of their way in order to 
give us a helping hand here and a hint there. 


There can be no question of the success that has attended 


this corps since its foundation by our late Officer Command- 
ing, Major Hopkinson, and those who helped him, when one 
thinks that it is represented at the front by so large a per- 


centage of its total number, and is at the same time quite 
capable of sending enough efficient men to work all the 
lights, &c., in any fort, as has just been proved. I think, 
however, that, considering the large number of young fellows 
in the electrical profession and the many advantages one gets 
from ‘joining the corps, our numbers should increase even 
more rapidly than they do, and when our headquarters are 
finished, which we hope will be early in the year, and which 
it is proposed to fit up with a complete set of searchlight and 
submarine mining plant, we shall look to see our full strength 
reached in a very short time. 


~. 
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ELECTRIC TRACTION UNDER STEAM 
| RAILWAY CONDITIONS. 


THE application of electricity to ordinary railways is a sub- 
ject which is bound to attract the close attention of the 
highest intellects. In one form and another the matter has 
been talked over for years; and even the Institution of Civil 
Engineers, whose proceedings are always characterised by 
extreme soberness, has on occasion gravely considered pro- 
ls to convert steam railways to electrical methods. 
Among the ‘ moderates in electrical engineering, however, 
it is assumed that there are definite limitations to applying 
electricity to railways, for while it would on many local and 
branch railways prove economical and convenient, it would 
be totally inapplicable to trunk lines. Mr. Frank J. 
Sprague some few years ago, when discussing the larger 
problems of electric traction, stated that “ electrical develop- 
ment will go on until the trolley system is almost as common 
as the turnpike. It will establish lines of communication 
which have not hitherto existed; it will build up new 
territory ; it will act as a feeder to great trunk line systems, 
both for passenger and certain classes of freight work; and 
it will largely encroach upon special fields now occupied by 
the trunk lines. But when we depart from this class of 
service and take up what is essentially a trunk line system, 
there are many questions to be considered, and not alone 
those of: the local and express service, but also a most 
important one which is rarely considered when electric rail- 
ways are talked of. I refer to the trunk line freight 
service—that is, the transportation of goods in great bulk 
over lohg distances. One must remember that trunk lines 
as they now exist have been built up by a slow process, and 
that no very serious change from their existing conditions 
can be made, considered from the commercial ‘standpoint, 
except after grave deliberation, and at very great expense.” 
With the foregoing views most engineers would be inclined 


to agree, but whether the developments of electrical science 


may not tend to modify the views of the “ irreconcilables ” 
on the trunk line question is at the moment difficult to say. 
In this country we consider it no mean achievement to have, 
in the year 1900, opened a third underground electric rail- 
way, and though the line itself is of supreme “interest, its 
importance must be gauged by its influence on the managers 
of steam lines. Indeed, it is not too much to say that the 
Central London Railway will do much to convince railway 
sceptics that electricity can, under certain conditions, cope 
with continuous and heavy traffic. In America much ex- 
perience has been gained in the operation of local lines by 
electricity, and not the least interesting feature of many is 
the running of electrical and steam trains over the same 
system. Some little time ago the subject of electric traction 
under steam railway conditions was brought before the 
American Institute of Electrical Engineers by Mr. Edward 
C. Boynton, and as some of the most notable of American 
traction men discussed the views of the author, some very 
interesting conclusions may be drawn. Mr. Boynton’s 
remarks were obviously based on his experience on the New 
York and New Haven Railroad, and as some of the problems 
to which he specifically addressed himself have no doubt 
cropped up on this railway, it will be useful to consider some 
of them. l 7 

One does not go far before arriving at the opinion that 
though our American friends may occasionally suggest the 
application of electricity to main lines, there are still many 
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matters connected with the operation of a local or branch 
electrical line on which there is, by no means, unanimous 
practice. It is assumed in Mr. Boynton's paper that on 
many steam railroads there are certain sections which present 
the most favourable conditions for the substitution of elec- 
tricity for steam as a motive power. These conditions are 
the result of increasing density of population, and mean that 
better and cheaper transportation facilities are needed by 
the public than are provided by the steam road. It is not 
necessary to attempt to convince our readers that many of 
the railway systems running into London will be under the 

necessity of considering the question of adopting electricity 
on certain sections; in fact, it has been recently reported, 
though how much truth there is in the statement we do not 
know, that the Great Eastern Railway are considering elec- 
tricity for future suburban lines. Whenever a steam line 
contemplates the adoption of electrical working, it has 
several methods to choose from, they are defined by Mr. 
Boynton as follows : (1) The purchase of electric locomotives 
of sufficient power and weight to haul its standard passenger 
coaches. (2) The equipment of a number of its standard 
coaches as motor cars. (3) The purchase or building of a 
sufficient number of special light passenger coaches, some of 
which are equipped as motor cars, and the withdrawal of its 
standard coaches entirely from this service. (4) Shall 
freight be hauled by electricity or steam? The first three 
considerations are of the greatest importance to the directors 
of the Metropolitan and District railways at the present 
moment, and it is interesting to summarise the views put 
forward in the discussion to which we have alluded. 

It is claimed that the principal advantage of electric loco- 
motives lies in their ability to perform similar work to asteam 
locomotive, and this is occasionally a strong recommendation 
to railway managers. They must be provided with sufficient 
power to haul at least double the average train. The cost 
of repairs on an electric locomotive is probably very low, and 
another notable advantage is that switching and controlling 
devices are very much simplified. On the other hand, there 
is by this arrangement considerable dead weight. 

The second method of equipping a line would be the 
equipment of standard coaches as motor cars, each motor 
car of which would draw a train of from four to five coaches, 
while the most important modification of this would be 
making all the cars, or some portion of them, motor cars, and 
this would no doubt be equivalent toa multiple unit system ; 
in fact, Mr. Sprague defines the system which is so largely 
identified with his name, as the equipment of two or more 
cars of a train, and which are simultaneously controlled. 

There is little doubt that the multiple unit system or a 
modification of it is finding distinct favour among electrical 
railway men. On this point it is interesting to quote the 
remarks of Mr. Sprague made at the discussion on Mr. 
Boynton’s paper: The Liverpool Overhead Railway operates 
at present three car trains, with motors on the front and back 
car. The Waterloo and City Raifway operates three and 
four-car trains with motors on the front and back car. The 
Union Company, of Berlin, has recently submitted a project 


to the Minister of Public Works proposing the change over 


from tbe present steam system to an electric system, working 
as many as 12 cars in a train, each car being equipped 
with two motors of 150 H.P. each. The new Berlin Elevated 
Railway, of which Messrs. Siemens & Halske are the prime 
movers, are considering the operation of four and five and 
even up to ten-car trains, and they have had under considera- 
tion all sorts of methods—four-car trains with three motors 
on the front and on the back car ; five-car trains with two 
motors on the front and back car; ten-car trains with two 
motors on the first and rear car and two motors on a middle 
car, and a full multiple unit system. The new Boston 
Elevated road will have an equipment of two 150- 
H.P. motors per car, and operate them in from 
two to five or six-car trains, all under a common 
control. The Brooklyn Elevated will operate from three 
to five-car trains, with two and three motor cars in a train, 
and contemplate eventually equipping every car, all under a 
common control.“ No doubt the general practice is towards 
grouping units and controlling from one common point, 
and though the arrangement scarcely makes for simplicity 
as compared, say, with an electric locomotive, it does un- 
doubtedly possess some special advantages in the way of 


acceleration, and in permitting an adjustment in the size of 
trains according to the traffic density. It is not, however, 
suitable for all conditions, and Mr. Sprague does not claim 
that. Quite a remarkable feature in ele tric railway practice 
is the size of the equipment, a four-motor car representing 
in some cases 800 H. P., this being the maximum horse-power 
which can be placed under a standard coach on trucks and 
wheels which do not necessitate any other changes in the 
existing standards of steam practice. 

Although until later years the secondary battery was more 
associated with English than with American practice, it 
is interesting to note how largely it is now appreciated 
by American engineers; Mr. Sprague values it so highly 
as to say “ its use on the South Side Elevated in Chicago, on 
which I have 180 cars in operation, the experience on the 
Metropolitan road in this city (New York), and the general 
introduction on a large number of other roads and central 
stations, primarily for the purpose of equalisation of load 
and for taking a small portion of the peak load at certain 
hours, warrant the statement that it is certain to be a 
feature in railway development.“ 


BOILERS FOR OUR NAVY. 


SIGNS are not wanting that the recently appointed Boiler Com- 


mittee, the composition of which we referred to last week, is 
attracting the attention of boiler makers, and especially of 


makers of water-tube types. An evidently inspired article in 


the North British Daily Mail, of Glasgow, contains an account 
of a visit to the works of the Babcock & Wilcox Company at 
Renfrew. It is a piece of special pleading for this boiler, 
as compared with the Belleville. Evidently even the makers 
of water tube boilers, glad enough at one time to have any 
water-tube boiler taken up, are beginning to realise what we 
have so persistently pointed out, that the danger which 
threatens our boasted Navy is not necessarily the adoption of 
the water-tube boiler, but of @ water-tube boiler. 

In this article it is stated that the Babcock & Wilcox 
boiler is employed in several of the ships of Messrs. Wilson, 
of Hull. When Mr. Allan, M.P., rises in the House and 
speaks the truth about boilers, Mr. Wilson, of Hull, gets up 
and challenges his statements, for he claims that his firm 
use the water-tube boiler. Mr. Wilson thereby may do 
mischief, albeit unintentionally. As he is a large ship- 
owner, the public conclude that if he uses the water-tube boiler 
it must pay him to do so, and the boiler must therefore be all 
right. Now we cannot suppose that Mr. Wilson would 
be deliberately misleading. All the same, he may work 
harm, because his words may have lulled into a feeling 


of security many who would otherwise have helped in 


the agitation against the Belleville boiler. A corre- 


spondent of a daily paper calls attention once more to the. 


extreme filthiness of the Belleville boilers. We may suppose 
that the Naval manceuvres are not carried out without the 


best Welsh coal, and that the filth is due simply to the 


water-tube boiler, This question of smoke is one that 
troubles all water-tube boilers, but though it implies had 
furnace arrangements, it is not a danger or indicative of 
danger, except so far as smoke may be undesirable on account 
of its visibility to an enemy. 

The Niclausse and the Babcock boiler have both been 
named in connection with the Navy, in which they have had 
a limited trial. The Niclausse boiler is a derivation from 
the Field tube principle, and should prove safe, The 
Babcock marine boiler differs much from the familiar land 
type, being much shorter in the tubes, and the lower tubes 
being much more widely spread than the upper tubes with 
the idea of assisting combustion, but neither of these boilers 
appears to be any better in principle as regards smoke than 
is the Belleville. They are all hopeless in this respect for 
bituminous coal, and doubtful for any coal that will smoke. 
Bertin gives the evaporation of the Babcock boiler with 
forced draught and closed stokehold as only 7 lbs., or as 
8'5 lbs. from and at 212° F. 
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The Niclausse boilers of the French ship Friant showed a 
very low efficiency at first, but were proved to require a very 
thin fire, and are stated by Bertin to have evaporated nearly 
10°5 Ibs. from and at 212° when burning coal at the rate of 
25˙3 lbs. per square foot of grate per hour. It is perfectly 
obvious that, no matter how bad all water-tube boilers 
may be as regards smoke production, there are others 
than the Belleville, and at least some of these others are 
safe, and are constructed with some regard to correct 
principles internally as far as regards circulation. We think 
that the seventh member of the Committee, if not vet 
chosen, might well be selected from the ranks of the Boiler 
Insurance Companies. These societies have had opportunities 
of watching all the boilers of the last 40 years, from the 
so-called Howard Safety boiler, which was so very disastrous, 
down to the present day, 

A German boiler, also derived from the Field tube, is the 
Dürr boiler, that was fitted to the Ersatz-Freya of 5,600 
tons, to be tried ayainst Belleville and Niclausse boilers 
fitted in sister ships. We have not heard if these tests have 
yet been made. 

The one universal feature of all the water-tube boilers is 
the entire neglect of the necessities of combustion which they 
all exhibit. The predominating desire of the designer’s heart 
appears to be simply to crowd all the heating surface as 
closely and thickly as possible upon the half-consumed fuel. 


CURRENT SPECIFICATIONS. 
XXV.—STOCKPORT ELECTRIC TRAMWAYS. 


SUMMARY. 


Extent of Contract.—Supply of 20 completely equipped electric 
tramcars. 

Type of Car.—Double deck. 

Seating Capacity.—Offers to be made for cars to seat 40 to 50 
passengers and also 50 to 60 passengers. 

Gauge of Line.—4 feet 83 inches. 

Tipe of Truck.—Optional with contractor. 

Specified Sizes of Motors.—Alternative offers to be made for cars 
fitted with two 25-H.P. and two 35-H.P. motors. 

Type of Brakes Specified.—In addition to the usual brake an air 
brake worked from axle or other efficient form ot special brake to be 


supplied. | 

Specified Date of Delivery.—Ten complete cars in 12 months from 
date of order; five six months latter; five 12 months later. 

Penally for Late Completion.—£5 per week. 

Specified Terms of Payment.—Ninety-five per cent. one month after 
delivery of each instalment of cars; 5 per cent. six months after 
completion of contract. 

Stipulatiuns as to Removal of Foreman.—None. 

Stipulations as to Wages Paid to Workmen.—Satisfactory. Sce 
comments below. 

Arbitration. None allowed—see notes below. 

Date for Receipt of Tenders.—August 31st, 1900. 


This is one of the most reasonable specifications we have 
examined for some tiine. It has been prepared by Mr. J. 
Atkinson, the borough surveyor. As stated above, it asks 
for 20 fully equipped electric tramcars, none of which are 
really wanted before the expiration of 12 months: although, 
if earlier delivery of the first half can be guaranteed by the 
tenderer, the point will receive favonrable consideration. The 
specification was issued in the middle of July, and tenders 
are not due until August 3ist, so that there is ample time 
to prepare offers. This is a point which consultants often 
forget; they take a long time themselves to draw up the 
specification, but they expect manufacturers to be in a posi- 
tion to prepare offers in the course of a few days. This 
practice of giving little time for the preparation of tenders 
reacts unfavourably to the real interest of the purchaser, for 
it prevents manufacturers giving close attention to the wants 
of the buyer, and making those alternative offers which 
often are so greatly to the buyers advantage, as they 
minimise the proportionate charge for patterns by employing 
manufacturers’ standard apparatus. 

The claim dealing with penalty for late completion is of 
8 satisfactory nature. 

It reads :-— 

In case of any default on the part of the contractor in per- 

this contract, or any stipulation thercof, the sum of £5 per 


week shall be forfeited and paid by the contractor to and retained 
by the Corporation by way of liquidated and ascertained damages, 
and not by way of penalty, for each and every week during which 
such default shall continue, provided that this clause shall not be 
operative during such period as the borough surveyor may certify 
that such default has arisen from a general strike of workmen or 
unavoidable accident; aud the borough surveyor may in such case 
grant such extension of time for the completion or performance of 
the contract as he may think proper. 


There is nothing to object to in the stipulation regarding 
wages, Which simply demands that :— 


The contractor will be required to furnish the Committee with 
satisfactory proof that he pays the standard rate of wages and 
observes the standard number of hours, wherever such standard 
exists. 

But the same cannot be said with reference to the provi- 
sions regarding the procedure to be adopted in case of 
disputes. 

No provision is made for arbitration, the decision of the 
borough surveyor is to be final; and an otherwise fair- 
minded specification is rendered in its present form highly 
objectionable. 

The clause states. 


If at any time during the progress or after the completion of the 
contract any disputes or differences shall arise as to the meaning or 
construction of this contract, particulars, general conditions, or the 
tender or specification, or as to the quality of the materials 
employed, or as to any matter of charge or account between the 
Corporation and the contractor, or as to any other matter or thing 
connected with the contract, such disputes or differences shall be 
referred to and finally settled by the borough surveyor for the time 
being of the Corporation, whose decision shall be final, binding, and 
conclusive on both parties. 

Again we would press upon tenderers the importance of 
insisting upon the insertion in the final contract of the 
following or a similar clause providing for the settlement of 
a dispute by an independent authority :— 


In case any difference or dispute shall arise between the pur- 
chaser, or his engineer on his behalf, and the contractor, either 
during the progress of the works or after the determination, abaudon- 
ment, or breach of the contract, as to the construction of the con- 
tract, or as to the reasonableness of any extra charge, or as to the 
withholding by the engincer of any certificate to which the con- 
tractor may claim to be entitled, then either party may, within 72 
hours, but not later, give to the other notice in writing of the 
existence of such dispute or difference, and such dispute or difference 
may be referred to arbitration, which arbitration shall be deemed 
to be a submission to arbitration within the meaning of the Arbi- 
tration Act, 1889. i 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 
NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tnonrgon & Co. luleotrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


“ A device for lessening disablement of etherically steered tor 


13,622. does, 
incurred by interfering influences projected from an enemy.“ C. J. VaRicas. 
Dated July 30th. 

13.636. Combined electric alarm swi' ech and air-brake coupling.” W. E. 
Cocks. Dated July 30th. i 


13,637. “ An improvement in inductors or like apparatus having an oscillating 
armature.” A. SCHOELLER. Dated July 30th. 

13,639. “An improved electric motor.” A. G. BLoxam. 
Milde Fils & Co., France.) Dated July 30th. 


(La Societe Ch. 


13,6;3. “Improvements in wireless telegraphy.” C. MARECHAL, J. MICHEL, 
E. Dervin. Dated July 30th. (Complete.) 

13,652. “Improvements in and in the construction of electrodes.” R. J. 
GULCHER. Dated July 30th. 


13,656. “Improvements in and relating to the electrodes of accumulators 
and the manufacture thereof.“ R. W. James. (J. J. Heilmann, France. 
Dated July 30th. 

13,661. “Improvements in tramcars, railway cars, or locomotives and the 
like, driven by clectiic or other motors.“ W. R. Rexsuaw. Dated July 30th. 


18,679. ‘Improvements in holders for electrolytic incandescent lamps.“ 
B. M. Drake, E. G. SHepranp, and THe Nexnst ELECTRIC Ligur Company, 
Limitrep. Dated July 31st. 


13,680. “Improvements in series resistances for electrolytic lamps.“ B. L. 
Puw EI. I. and THE Nernst Evectric Licht Company, Limitep. Dated July 31st. 

13,709. “Improvements in and connected with index arrangement for tele- 
phone subscribers.“ H. OPPENHEIMER., (Actiengesellschait, Mix & Genest, 
Germany.) Dated July 31st. 

13,720. Improvements in methods of operating dynamo-electric machines.” 
Tuk British Tuomson-Hovuston Company, Lamirep. (K. J. Berg, United 
States.) Dated July 31st. Complete.) 

13,721. “ Improvements in systems of electric motor control.” Turk BRITISH 
Tiuomson-Housion Company, Limitep. (C. L. Perry, United States.) Dated 
July sist. (Complete.) 

13,722. "Improvements in contact devices chiefly designed for use in con- 
nection with electrical counting or recording devices.“ A. W. STAVELEY and 
I. H. Parsons, trading as Gent & Co. Dated July 3lst. 

13,732. “Improvements in electricity meters.“ W. M. Morpey and G. C. 
Fricker, Dated July Alst. 
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18,751. “A new or improved automatic device for the safe operation of elec- 
tric conductors. with or without guard wires.” C. Sintas and E. E. ScurLTzZ. 
Dated July 3lst. (Complete.) 


13,758. ‘Improvements in incandescent electric safety lamps.“ F. H. HIL I. 
Dated July 31st. 


13,765. ‘‘ Improvements in automatic electric block systems for railroads.” 
J. SHoecratT and C. C. GARDINER. Dated July 3ist. (Coinplete.) 


13.786. Self-acting charge and discharge indicator for accumulators and 
similar apparatus.“ H. W. HELLMAN. Dated August lst. (Complete.) 


13 805. Improvements in insulating supports for electrical conductors.” 
G. WRIOHT and C. AAL Gon. Dated August Ist. (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, January 2nd, 1900, being date of application in 
United States.) 


13,810. “Improvements in trolleys for electric traction, neve. three wires 
for triphase currents.” A. Bossmbpr. (L. Gerard, Belgium). Dated August 
Ist. 

13.811. Improvements relating to underground electric conduits.” H. 
HILLIsc HER. Dated August Ist. 


13,816. ‘Improvements in or connected with storage batteries.” 
Rooper. Dated August lst. (Complete.) 


13,820. “Improvements in or relating to starting switches and automatic 
controllers of clectro-motors.’’ E. F. Moy and P. H. Bastigz. Dated August Ist. 


13,822. “Improvements in alternating current electro-motors.” F. M. Lewis. 
Dated August Ist. 


15,839. “Improvements in glow bodies and heaters for electrolytic incan- 
descent lamps.” B. M. Daake and THE NERNST ELECTRIC LIGHT COMPANY, 
Limitep. Dated August 2nd. 


13,860. ** Improvements in controllers for electric motors.“ T. 8. PERKINS. 
Dated August znd. (Date applied for under Patents, &c., Act, 1883, Section 103, 
January 18th, 1900, being date of application in United States.) 

13,873. Improvements in electric switches.“ G. H. WHITTINGHAM. Dated 
August 2nd. (Complete.) 

13,874. ‘Improvements in automatic circuit controllers.” G. H. WHITTING- 
HAM. Dated August 2nd. (Complete.) 


13,892. Process for the production of heating bodies for exciting electrical 
incandescence bodies made of second-class conductors.” V. I. Feeny. (Allge- 
meine Elektricitats Gesellschaft, Germany.) Dated August 2nd. (Complete.) 


13,901. ‘‘Improvements in electrical demand indicators.“ J. R. Dick and 
TRE REASON MANUFACTURING Company, LIMITED. (Partly by A. Wright, on 
the High Seas.) Dated August 2nd. 


18,951. “Improvements relating to electric muffles or furnaces.” J. WEISS. 
Dated August 3rd. 


13,962. Improvements in electric signal registering systems.” C. A. JENSEN. 


(The ranae Signalphone Manufacturing Company, United States.) Dated 
August 3rd. : 


18,963. “Improvements in and relating to cypter code systems for uce in 


transmission of cable, telegraphic, and other forms of written messages.“ E. F. 
CASSEL. Dated August 8rd. (Complete.) 


18,966. “Improvements in Röntgen ray tubes.” Tue British THomson- 
Houston Company, LIMITED. (E. Thomson, United States.) Dated August 3rd. 
(Complete.) 


13,967. “Improvements ia systems of electrical distribution.“ THe BRITISH 


THOMSON-HocstTon CourAN u, Limiten. (E. W. Rice, jun., Uoited States.) 
Dated August 3rd. Complete.) 


13,968. “Improvements in svétems of electric motor control.“ Tas Britisi 
THoMsON-Houston Company, LimiTED. (A. G. Davis, United States.) Dated 
August 3rd. (Complete.) 


13,969. “Improvements in insulated electric conductors.” THE BRITISH 
THoMsON-Hovuston Company, Liwirep. (W. Le R. Emmet, United States.) 
Dated August 3rd. (Complete.) 


18,970. “Improvements in armatures for dynamo-electric machines.” THE 
British THomson-Hovuston Comrany, LIuIED. (C. P. Steinmetz, United 
States.) Dated August urd. (Complete.) 


13,971. ‘Improvements in rectifiers for alternating electric currents.” THE 
British THOuSGGNx-HOCSTON Company, LiMiItvEp, (E. Thomson, United States.) 
Dated August 3rd. (Complete.) 


13,972. Improvements in systems of electrical distribution.“ Tae Bririsn 
THoMson-Hotston Company, LIMITED. (A. D. Lunt, United States.) Dated 
August 8rd. (Complete.) 

13,9783. Improvements in insulated electric conductors.” TIE Bririst 
TrHomsBen-Houston Company, Limirey. (W. Le R. Emmet, United States.) 
Dated August 3rd. (Complete.) 

18,974. “Improvements in rail bonds for electric railroads.” Tue Broirisit 
Tuomson-Housron Company, Limiten., (J. R. Lovejoy, United States.) Dated 
August 8rd. (Complete.) 


13,995. “Improvements in systems for controlling electric motors.“ THE 


British THomson-Hovston Company, LIMITED. (C. E. Barry, United States.) 
Dated August 3rd. (Complete.) 


13,999. Improvements in arc lamps.” D. BENARD. Dated August 8rd. 


14,037. Improvements in or relating to electrical transmission gear for 
motor cars and other machinery.“ H. T. Dawson and H. A. Dawson. Dated 
August 4th. i 


14,053. “A lightning protector for telephones.” C. R. CORMAC. 
August 4th. 


14,054. “Improvements in indicators for electric bells and the like.” J. 
Sax & Co., Limran, and J. Atkp. Dated August 4th. (Complete.) 

14,063. “Improvem:nts in and connected with combined switches and 
fuses.” G. C. PILLINGER and A. Vanpam. Dated August 4th. 

14,067. Apparatus for generating and utilising electric energy.“ W. S. 
Simpson. Dated August 4th. 

14,069. ‘Improvements in lightning arresters.“ W. I.. Wise. (Actien- 
gesellschaft Elektricitätswerke vorm, O. L. Kummer & Co., Dresden.) Dated 
August dth. (Complete.) 


W. O. 


Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tompson 
aod Co., 822, High Holb rn, W. O., and at Liverpool, Manchester, and Birming- 
ham, prioe, post free, 9d. (in stamps). 


16,789. ‘‘improvemeats la motor-driven road vehicles and in electric motors 
therefor.” W. A. Crowdus. Dated September 17th, 1808. Relates to various 
improvements in the underframe, steering and controlling arrangements, con- 
struction of the motor and driving gear and battery contacts of an electrically 

ropelled vehicle. Tbe electro-motor has two armatures on independent shafts 
m alignment with each other, which armatures are in series and rotate ina 
single magnetic field, or its equivalent common to the two. One armature 
drives the wheel on one side of the vehicle, and the otaer drives the wheel on 
the other side. By this arrangement there is produced electrically the same 
effectas by a mechanical balance driving gear. In one example the tield magnet 
is of the armour-clad type, but in a modification each armature may serve as a 
magnet yoke to the field ofthe other. Euch armature shaft may drive its own 
wheel by either toothed or frietion pinions. In the case of friction year, the 
motor Shaft is supported in an cecentric collar which may be rotated slightly so 
as to cause it to exert any desired frictional pressure, and is then fixed. Means 
are provided for automatically establishing electrical conneetion between the 
batteries and the vehicle when the battery trays are placed in position, which 
are designed to be protected from the acid fumes from the batteries. A stud on 
the battery tray is pushed through a perforation in a vulcanized rubber Sheet 
and cugages u spring Contact. 8 claims. 


18,824. "improvements in means or apparatus for facilitating calculations 
relating to secondary electrical batteries. M. B. Cotterell. Dated November 
23rd, 1898. The apparatus is for performing calculations in reference to 
secondary electric batteries, and consists of two cards sliding upon one another, 
the upper one being marked with a logarithinie scale of voltages and with other 
data and instructions regarding certain types of batteries, and the lower one 
with scales, the former logarithmie of number of lamps and cost respectively. 
The scales on the lower card show through apertures in the upper. As an 
example of the use, if the voltage and number of lamps in a circuit are decided 
upon, the number of volts on one senle is brought over the number of Janips on 
the other scale. Then the nearest size of battery cells suitable is indicated 
under the arrow together with cost of working and number of cells at the 
voltage desired. 1 claim. l 


19,827. “im in electric arc lamps.” B. N. Pomeroy. Dated Sep- 
tember 19th, 1898. Relates to are lamps. In an enclosed are lamp for alternating 
current, the upper carbon passes through a flat clutch, which is hung by a link 
fron a collar on a vertically inovable tube, the free end of th- plate resting on 
the cover of the are-enciosing globe or other stop, when the tube descends 
sufficiently, The tude is attached to a cross-piece, the longer arm of which 
carries a dah-pot on a stationary piston, while the shorter arm rests on a spring 
on the Jaminated core of a pair of solenoids. The retardation due to the dash- 
pot is increased by its lateral position, which causes slight binding. The 
solenoids have their end plates bored to slide on rods and are supported by 
springs to reduce the production of noise. A straight laminated armature is 
fixed on the frame above the solenoids. A series choking coil is mounted in 
the lamp and provided with a number of connecting eyes, to any of which a 
flexible connection may be secured, 60 as to include more or Jess of the coil in 
circuit to adapt the lamp for different pressure. 7 claims. 


18,829. “Improvements in electric aro lampe.” B. M. Pomeroy., Dated 
September 19th, 1498. Relates to are lamps. A clutch for an upper carbon 
consists of jaws carried by two levers which are pivoted on a plate and are 
linked to a cross-piece on a tube movable by a solenoid. The plate rests on the 
top of the are-enelosing globe, and causes the clutch to release the carbon when 
the tube descends sufticiently. Contact between the upper carbon and the tube 
is maintained by metal balls placed on an inclined plane in an annular space in 
the cross-piece. Contact with the tube is maintained by a finger. A variable 
series resistance consists of bare wire over which an insulated contact shoe is 
a ee by a screw and a head, a flexib'e connector being attached to the shoe. 
4 claims. 


19,985. “‘improvoments in the mannfactare of olectrodes fer electric acoumn- 
lators.”” M. H. Lake. (Soc. Roger & Rathier.) Dated September 19th, 1808. 
Positive plates are made from grids of antimonial lead which are soaked in 
sulphuric acid, then covered with red lead, and again soaked in sulphuric acid. 
Negative plates are constructed in the same way, except that the plates are 
covered with a mixture of one part of red lead to five parts of litharge. 2 claims. 


18,878. ‘improved joint tor telegraph and other wires conveying electricity.” 
N. W. Nel. Dated September 19th, 1898. Relates to couplings for telegraph 
and like wires. The wires to be joined are placed in a sleeve having a central 
opening which is then filled with solder. The sleeve and wires should be 
cleaned or coated with solder or the like before gise. The ends of the wire are 
preferably bent up. 4 claims. : 


18,913. ‘“‘tmprovements in are lamps.” W. G. Heys. (Manbattan General Coa- 
struction Company.) Dated September 20th. 1898, Relates tu an enclosed are 
lamp provided with clutch regulating mechanism. <A iron frame consisting of 
discs connected by two uprights is suspended by a tube screwed into it and 
having an eye at the upper end. A brass tube conical iron core brass cylinder 
and ring are secured in the frame by a screwed ring, which is inserted by using 
a cup as a key, the cup being inverted from its proper position and pins on it 
entered in holes in the ring. The regulating coil is supported by three fect on 
the ring and is somewhat larger than the cylinder so that air passes between 
them. An iron core slides between the tube and cylinder which serve as a 
dashpot. The core carries a hollow conical clutch containing three balls which 
project through holes in a loose tube into cont, et with the upper carbon. The 
frame of the lamp carries an insulating ring, aud into this is serewed another 
ring carrying tubes, a connecting ring, and latches. The latches engage under 
the ends of a cross bar carrying the lower carbon holder and arc-enclosing globe. 
The latches are released by raising a cross bar by a handle in opposition toa 
spring; an inner rod with a handle enables the cross bar to be raised into 
engagement with them. 32 claims. 


18,940. ‘“‘improvements in circuit breakers fer three-wire elec distribution 
systems.“ The Gritish Thomson-Housten Company, Limited. (I. M. Hewlett.) 
Dated September 20th, 1898. Relates to means for breaking the main circuit in 
a three-wire system should one of the outer wires become grounded, or in case 
of excessive load on either side of the system. A second coil in shunt is added 
to the usual series coil of a circuit breaker. Normally tbis shunt circuit is 
broken. A relay or double wound magnet has tts coils connected to the system. 
Should a ground oecur, the current fail in one of the coils, the armature is 
attracted and contact made. The circuit breaker then operates. 7 claims. 


18,059. ‘“‘improvements in systems of olectrical distribution.” 6. F. Scott. 
Dated September 20th, 1808. Relates to arrangements for converting a three- 
wire single-phase system into a two-phase system for driving motors. A fourth 
conductor is added to the system, and this, with the balancing conductor, serves 
to carry a current in quadrature with the main current. The two-phase 
generator supplies the two three-wire circuits. To supply the motors a fourth 
wire is used. Instead of both circuits being supplied from one source separate 
generators may be used. 3 claims. 


19,960. “improvements in or relating te the conductors for electric railways.” 
R. BSeifleld. (Foreigu Electric Traction Company.) Dated September 2th, 1898. 
Relates to conductors and rail bonds for electric railways and tramways on a 
third rail or sectional conductor system, The conductor or third rail which 
may be in duplicate and also in insulated sections is preferably of inverted 
V shape. At the insulated joints, wooden pieces with metal ends are inserted 
and the metal ends slide between the V rail and the clamp which is secured to 
the rail by a block aud wedge. A stop and lug prevent the parts from coming 
apart. To connect the rails electrically, the block and clamp are made longer, 
and a wedge is inserted at each end, Plastic conducting material which may 
be on a copper Strip, is interposed between the raib and biock. The feeders may 
be soldered to extensions of blocks secured to the rails as described above. 8 
claims. 


19,972. ‘An electric switoh worked by clockwork, or by electricity or beth, or 
by band Independently of either.” J. Hooper. Dated September 20th, 1898. 
Relates to switches adapted to be op rated by clockwork or by electricity, or b 
band. It consists essentially of a toggle joint connected at one extremity wit 
a switch lever, and at the other gripping a projection on the end of a lever. The 
free end of the lever may be depressed by the cam operated by clockwork, or 
by means of an electro-magnet, or by hand. The toggle levers are suspended 
from the pivot and when the projection is moved from between the jaws, the 
rod is pusbed forward and opens or closes the switch. 2 claims. 


10,874. Improved filaments for electric incandescent lamps. F. Dannert. 
Dated September 20th, 1198. Filaments are made from homogeneous mixtures 
of cellulose reduced to a paste with strong acetic acid and magnesium acetate 
or other salts of metallic oxides which possess great power of emitting light; 
the filaments are squirted and finished in an ordinary manner. The colour of 
the light produced is stated to depend on the salt used. 2 Claims. 


20,027. ‘‘Improvemsnts in elect ical appsratus fer oxhibiting and changing 
advertisements, signs, and the like devices.” A. D. Douglass. Dated Scptember 
21st, 1898. Advertisements, signs, and the like are formed by means of inean- 
descent lamps, each of which is held in a compartment of u board, any desired 
sign being formed by ligtting certain lamps. To repre ent a word several 
boards are used, each board serving to represent a letter; but a word may be 
spelled out by means of a single board on which the let ers composing the word 
are exhibited in succession. The wires connected with the several lamps which 
go to torm the Jevter are united in terminals which are automatically thrown 
into circuit to form any letter by means of a switeh device consisting of a drum 
having fiegers or projections which operate contacts threaded on a nod. The 
drum is rotated by a motor, through pawl and ratchet gearing. & clais. 
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THE Times of August 10th admits into its columns an 
article on water-tube boilers by an engineering correspondent 
who considers that the water-tube boiler in some form will 
be the Navy boiler of the future, and at the same time he 
deplores the contumely heaped on the Admiralty for their 
Belleville policy, because he is so pleased to find the 
Admiralty able to make any change. The article is illus- 
trated by cross-sections of the Yarrow boiler and the 
Belleville, and. the action of water-tube boilers is very 
clearly described. The dangerous and defective action of 
the. flatly-inclined tubes of the Belleville boiler is detailed, 
and the enormous length of the many-folded tubes is pointed 
out. The Admiralty view that the small tube types of 
boiler will not do for large ships, is opposed, and it is pointed 
out that there is a great margin of weight to provide this 
type of boiler with larger and thicker pipes, so as to increase 
their durability. Evidently the author has no faith in the 
Belleville boiler, but he follows the usual line that the 
Admiralty could not do otherwise than try the Belleville 
boiler, because there had been more experience gained with 
it than with any other type. We know of no experi- 
ence of the Belleville boiler that could justify its 
adoption in place of the old Scotch boiler. He says that 
the rapid deterioration of Belleville boiler tubes . . . . 
proves that there are causes at work which were not foreseen, 
and which may turn out to be of an extremely serious 
nature. Now this is not quite the case. The troubles of the 
Belleville boiler were amply foreseen. Mr. Allan, M.P., fore- 
saw them. All the boiler insurance companies foresaw them. 
We ourselves denounced the wholesale adoption of the 
boiler. The experiences of the Messageries Maritime, of 
the Brighton Railway, and of the ss. Aherson, came soon 
enough to have put a stop to the course that has boilered 
62 ships with a useless and dangerous complication of fitted 
pipes: Much is made of the so-called long experience of the 
Belleville boiler. The boiler, as it exists to-day, only came 
out in 1880, and was first tried on the Voltigeur, a French 
ship. The earlier attempts of M. Belleville had very little 
in common with the later boilers, but were no more 
successful all the same. Long enough before 1880 the 
Joessel boiler was tried on the Actif and Argus. It was 
better in every way than the Belleville. We will not name 
the Oriolle boiler, because it had small tubes of 1°6 inches 
diameter only; but this boiler performed well and was 
durable. Then the D’Allest boiler dates back to 1870, and 
has some claims to be considered, because it employed short 
tubes at some inclination: but the boiler had a series of 
serious accidents due to exposing tubes with steam in 
them to the hottest gases. 

As regards small tube boilers, Mr. Oram is quoted to the 
effect that the Yarrow boiler will give 79 J. H. P. per ton of 
boilers complete in a destroyer, whereas the Belleville boiler 
will give a maximum of 24} J. H.P. per ton. The tubes of 
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the latter are from 192 inch to 375 inch thick, whereas 
the tubes of the former are only 104 inch thick, but have 
lately been made 128 and 116 inch, according to position 
near the fire. 2 

Therefore they are not so durable in face of corrosion. 
But it is suggested that the tubes of the Yarrow boiler, now 
1} inches diameter, might be made 2 inches, and thickened 
up toa considerably greater strength without bringing up 
the weight of the boiler to the Belleville limit. The sugges- 
tion is made to use highly nickelised steel for boiler tubes, 
this material being so little corrodible as compared with 
ordinary steel. The nickel steel is costly, but the nation 
would not grudge the cost if it were assured that the 
use of the material was to the advantage of the Navy. 
No engineer could approve of such a tube as that in the 
Belleville boiler, but the Admiralty had evidently become so 
paralysed by long inactivity that when it did move its first 
step was a false one, and its chosen boiler was that which the 
Times contributor so plainly shows to be a mistake. The 
article is the more welcome in that it is from one who 
believes in the water-tube principle. 

It is usual to divide water-tube boilers into two classes, 
namely, small tube and large tube, and.in the course of a 
debate in the House, Mr. Gibson Bowles said there was no 
difference in principle, but merely one of tube size, The 
Times correspondent points out that the small tubes are 
usually “ vertical,” while large tubes are usually of the 
“horizontal” type, and the two terms thus used are taken 
to embrace all inclined tubes, those being called vertical 
which are less than 45° from the perpendicular, and horizontal 
those that are less than 45° from the horizontal. All tube 
boilers now before the public at all prominently have this 
difference well pronounced; but even in large tube boilers 
the length of cach pipe need not be inordinate. The enor- 
mous length of the Belleville tubes is got by joining a 
number of tubes end to end by short junction boxes from 
which two pipes slope, the one slightly up the other down. 
It would appear that the idea underlying this is that one end 
of this long manifold tube will be at a maximum height 
above the other end, and circulation will be caused by the 
maximum difference of head. But it is overlooked that the 
acting head is called on to circulate water through an enor- 
mous length of pipe and round many sharp corners, and so 
little does circulation tend to establish itself that the lower 
ends of the long pipes are actually fitted with non-return 
valves so as to prevent circulation going the wrong way. 
Such a thing asa non-return valve inside a boiler is in itself 
out of place, as well as being a strong proof against the 
principle of the boiler. Is not this a powerful argument 
against any claim that the Belleville possesses satisfactory 
circulation ? | 

Attention is drawn to the fact that in a water-tube boiler 
a fault in a tube, such as a split, is made worse by its 
internal pressure. A similar fault in a fire tube with 
external pressure would not develop; a split remains close, 
and the leakage from it is not apt to become serious. It 
might be added that leaky fire tubes are very readily closed 
by the familiar tube stopper, whereas there is no water-tube 
boiler in which a faulty tube can be cut out of action while 
the boiler is at work. Moreover, a comparatively small 
fault in a water tube will not merely cause such a leakage as 
to overpower the feed, but would often be sufficient to injure 
the stokers, A boiler with a mere pinhole must be laid off at 
once, and it must not be forgotten that the tubes of better 
boilers than Belleville’s have been known to become per- 
forated in 48 hours when using water from the Thames 
tideway. 

As the Times correspondent. states, it nfay be most dis- 
couraging for the professional element at the Admiralty to 
find that a progressive policy has been rewarded by con- 
tumely and abuse. On this score it should be noted that 
the Admiralty had ample warning of the incapacity of the 
Belleville boiler, if, indeed, any warning could possibly 
have been required by engineers, for whom, we suppose, is 
intended the phrase “ professional element,“ for we must 


continue to disbelieve in tlie willing adoption of the Belle- 
ville type by engineers of experience, and if the Admiralty 
wished to be progressive, there were 50: things to be 
touched before a single boiler need have been remodelled. 

Let the Admiralty place our Navy in the condition 
required by the country, which, by the way, is in no mood 
to bear a repetition of War Office methods, 


Ir would appear, from the number of 
persons that are being drawn into the 
discussion on conduit and trolley systems, that the contro- 
versy is likely to reach the dimensions of some other famous 
electrical questions. We do not for a moment wish it to be 
understood that we are opponents of the conduit system ; on 
the contrary, we are quite prepared to admit that there may 
be conditions where only such a system could be permitted. 
Our criticisms have been directed rather against the methods 
and futile arguments of its advocates than against the system 


itself. If the members of the London County Council were 
genuinely of opinion that the conduit system was the only 
one practicable for London, and had arrived at such views 
after careful investigation of the operation of all electric 
traction systems, one might have very little reason to object. 
But the more we study the attitude of the Council the more 
we are convinced that its information is one-sided, and its 
opinions in consequence biassed. Nor has the newspaper 
controversy done much to clear up matters; it has rather 
helped to disseminate a good many false ideas on the subject 
of traction, As an instance of how people are misled, we 
were actually informed, by an engineer too, that the over- 
head wires were being abandoned in America in favour of 
the surface contact and the underground conduit system. 
We have attempted to deal with some portion of the news- 
paper controversy, but as the subject of the conduit is 
being taken up by various newspapers, we fear that it 
will be impossible to explode all the fallacies that are 
being so widely published. The Westminster Gazette and 
Mr. Warren, of the Westinghouse Company, have been 
making a serious attempt to pnt everybody right on the 
subject of the conduit; in their joint opinion the London 
County Council is justified in adopting the conduit, and 
though we can quite understand Mr, Warren approving the 
action of the London County Council, we should have liked 
our contemporary to have advanced some reasons for the atti- 
tude which it has taken up. Mr. Warren pointe out, in the 
Westminster Gazette, that there is no impossibility from a 
mechanical or an electrical point of view in laying down a 
conduit, and with this statement most people would be 
inclined to agree; but the main question which concerns 
Londoners at the present moment is whether the well-known 
and recognised advantages of the conduit are worth the 
exceptionally heavy cost which must be incurred. It is per- 
haps undesirable to have any form of overhead structure in 
London streets, and probably for such reasons the conduit 
would be the only system for streets similar to the Strand, 
Piccadilly, Victoria Street, and many of the main arteries of 
the City. In such places the heavy expenditure on the 
conduit might be fully justified, but we decline to admit that 


Conduit v. trolley. 


the conduit is necessary in most of the thoroughfares south 


of the Thames bridges. We have no sympathy with the 
biassed views of the thick and thin opponents of the conduit; 
their views are no more to be tolerated than those upon which 
we made severe strictures Jast week. We are not anxious 
that the conduit should be neglected, but we certainly object 
to the overhead trolley being misrepresented, and our remarks 
were mainly directed to this end. There is one phase of the 
London tramway question in which we heartily sympathise 
with the London County Council, and that is in the attempts 
to provide a unified system of traction. The acute nature 
of the transit problem is in a large measure due to the want 
of uniformity in the carrying arrangements of London ; and 
any scheme which makes for that end is deserving of support. 
The small local authorities of London, however, can abso- 
lutely veto any complete system of tramways if they are so 
disposed, and from the public point of view as well as that 
of the electrical industry, it is regrettable that the County 
Council is meeting with so much opposition. 
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ON SOME METHODS OF DETERMINING 
EXPERIMENTALLY THE MOMENTS OF 
INERTIA OF THE ROTORS OF DYNAMOS 
AND ALTERNATORS. 


By ALFRED HAY, B.Sc., M.LE.E. 


„ 


Or what interest or importance to an electrical engineer is a 
knowledge of the moment of inertia of a dynamo armature? 
Had the question been asked some ten years ago, most 
practical men would probably have answered None,“ without 
any hesitation. But we live in an age when a matter which 
one day is regarded as of interest to pure science only may the 
next day suddenly become one of great practical concern. 
And so it has happened with the particular problem of the 
present paper. Until recently, probably no electrical engineer 
ever suspected that the moment of inertia of the rotor of a 
dynamo or alternator was a quantity which was destined to 
be of prime importance in connection with certain problems. 
There are two such problems in existence at the present 
moment. One of these is the analysis of the various losses 
which take place in a generator ; and the other is a problem 
connected with the parallel running of alternators. 

A few words regarding the first problem may not be out 
of place. Let 1 be the moment of inertia, expressed in C. G. S. 
units, of the rotor of a dynamo or alternator. Let the 


angular velocity at a given instant be w, and let us suppose 


that after the machine has been run up to a certain speed on 
open circuit, the supply of power to the armature is suddenly 
cut off, and the machine allowed to come to rest. The 
retarding torque, T, in C. G. S. units, acting on the rotor is 
given by 


ds 
| ee? 
and the corresponding power is 
dw . 
T w = — I w-—_, in ergs per second, 


at 


dw . 
or — 1077 I w -—— in watts. 
“u 


Hence if 1, w and Af are known, we have a means of 


calculating the power which produces retardation. Now tllis 
power must be the exact equivalent of the rate at which 
energy is being dissipated by bearing friction, brush friction, 
air friction, hysteresis, and eddy currents at the speed o. 

Let us suppose that by suitable means w has been obtained 
as a function of the time, so that when plotted it enables us 


> d | 
also to find 5 and let us further suppose that the experi- 


ment is performed (a) when the machine is not excited, and 
the brushes or other rubbing contacts have been removed; 
(6) without excitation, but with rubbing contacts in place; 
(c) without rubbing contacts, but with full excitation. The 
power corresponding to (@) measures the loss by bearing and 
air friction; that corresponding to (b) the loss due to bearing, 
brush and air friction; and that corresponding to (c) the loss 
due to bearing and air friction, hysteresis and eddy currents. 

The loss due to heating of the armature and field coils is 
easily calculated. We thus have a method of not only deter- 
mining the total waste power, and from it the efficiency of 
the machine, but also of analysing the various losses, Further, 
the method may be employed for studying how the various 
losses vary with the speed. 

So far asthe author is aware, the method sketched out 
above was first suggested in 1893 by Mr. J. R. Ashworth in 
in a letter to the Electrician,* although it does not seem to 
have been tested by him practically. The editorial comment 
on the letter was somewhat unfavourable, and there the 
matter was apparently allowed to rest. It was not until 
1896 that M. Routinf published a paper giving not only an 
account of the method, which appears to have been devised 
by him independently, but the results of actual tests. Quite 
recently, C. Liebenowt has given an account of the same 


The Electrician, Vol. xxx., p. 459. 
t Eclairage Electrique, October 24th, 1896. 
t Elektrotechnische Zeitschrift, 20, p. 274. 
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method, evidently quite unaware of the fact that others had 
also suggested and used it. i 

The waste power as determined by this method is some- 
what less than the actual loss taking place at full load. On 
account of the field distortion produced by armature reaction, 


the hysteresis and eddy current losses at full load will 


generally be greater than those which take place in the un- 
disturbed field. This increase of waste power at full load 
has formed the subject of several papers.* j 

Turning now to the second problem in which the moment 
of inertia of the generator plays an important part, we may 
point out, that it is one which has claimed a great deal of 
attention during the last few months. The problem is that 
of the “ hunting ” or “ see-sawing,” or “ phase-swinging,” as 
it is variously termed, of parallel-connected alternators. The 
literature relating to this particular subject is surprisingly 
extensive, and, what is still more remarkable, dates pretty far 
back. The phenomenon seems to have been first investigated 
by P. Boucherot,f who in 1892, in a series of articles 
dealing with the parallel running of alternators, gave a 
formula for the period of the oscillatory movement, which is 
superposed on the motion of uniform rotation of an alternator. 
In the course of the same year, A. Blondel{ published a 
series of articles dealing, among other things, with this particular 
problem. More recently, it has formed the subject of a large 
number of contributions by various writers, including G. 
Kapp,§ J. Guillaume, L. Wilson, J and G. Benischke.** 
A very thorough discussion of the subject will be found in a 
recently published elaborate paper by H. Görges. ff 

It is not the intention to deal with this subject here, 
beyond merely pointing out that the presence or absence of 
the troublesome phenomenon of hunting! is largely 
dependent on the value of the moment of inertia of the 
rotating part of tbe generator. If, in fact, this moment of 
inertia, as well as certain other quantities are known, it 
becomes possible to estimate roughly whether under given 
conditions the alternator is likely to “ hunt ” or not. 

Enough has been said to show that the moment of inertia 
of the rotor is far from being a quantity whiclr4o an engineer 
possesses abstract interest only. We shall now consider some 
methods by means of which this quantity may be determined 
experimentally. : 

Method 1.—The usual method of torsional vibrations 
employed in a physical laboratory is probably one of the 
most accurate methods at our disposal, and may be conveni- 
ently used so long as the rotor is not of unwieldy size. The 
rotor is suspended by means of a steel wire-rope with its 
axis vertical, and, having been displaced by a rotation round 
its axis through a convenient angle from its position of 
equilibrium, is allowed to oscillate. The time, T, of a com- 
plete oscillation is determined. The moment of inertia 
of the rotor is next increased by suitably loading it with - 
weights distributed symmetrically round the axis, the weights 
being of such a shape and so placed that the total additional 
moment of inertia, I~, due to them may be calculated. The 
rotor is once more set swinging, and the new periodic time, 
Ta is as before determined. If I stand for the moment of 
inertia of the rotor in C. G. S. units, then, I being similarly 
expressed in C.G.S. units, we have, as is well known, 


T 2 
N (1) 


This method was applied to determine the moments of 
inertia of a 5-Kw. dynamo armature, and the rotor of a 
3-KW. Pyke & Harris inductor alternator. 

The dynamo armature was of the Gramme type, and was 
provided with a pulley of large diameter. A gunmetal 
collar was fitted to the end of the spindle for the attachment 
of the suspending rope, which consisted of four strands of 
steel wire, and the armature with its pulley was suspended 
from a strong wooden trestle about 13 feet high. The 


I = Ip 


* O. T. Blathy, The Electrician, Vol. xxxvii, pp. 375 and 474, 1896. 
W. M. Mordey, p. 447. H. J. Ryan, Electrical World, Vol. xxviii., 
p. 272, 1896. 

La Lumière Electrique, Vol. xlv., p. 201 et seq. 

t 5 as Vols. xlv. and xlvi. 

§ Elektrotechnische Zeitschrift, Vol. xx., p. 134, 1899. 

| Belairage Electrique, xx., p. 281, 1899. 

J Journal J. E. E., xxviii., p. 395, 1899. 

°* Elektrotechnische Zeitschrift, xXx., p. 870, 1899. 
TT ” n xxi., p. 188, 1900. 
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arrangement is shown in fig. 1, where it is drawn roughly to 
scale. - Oscillations were next started by turning the 
armature through a small angle, and then letting it go 
(care being taken not to set up any pendular motion). The 
time of 20 complete oscillations was found to be 427 
seconds, giving for T, the value 21°35 seconds. The 
armature was then loaded with a number of slotted circular 
weights (as shown by the dotted circles in fig. 1) dis- 
tributed as symmetrically as possible round the rim of the 
pulley. The moment of inertia of each weight about an 
axis passing through its centre of inertia in a direction 
parallel to the suspension could be easily calculated from the 
dimensions of the weight, and from this the moment of 


inertia about the axis of vibration could be easily deduced. - 


The total additional weight distributed over the pulley rim 
amounted to 22 lbs., and the corresponding additional moment 
of inertia, I~, was found: by calculation to be 5°15 x 106 
C. G. S. units. The new periodic time of vibration, J, 
amounted to 26˙1 Sec. Hence by formula (1) we get 
5.15 x 108 x 21°35? Le 
P= 261? — 21°35? 
The rotor of the Pyke & Harris inductor alternator was a 
much lighter structure, and the weights could not be con- 


= 10°47 x 10° C.G.S. units. 


veniently attached to it as in the case just considered, on 


account of the much smaller size of pulley. Instead of this, 
two small holes were drilled and tapped in the thick rim of 
the pulley in a direction parallel to the spindle of the rotor, 
and a horizontal iron lever, with two pins screwed in at its 
ends, was fixed to the pulley rim; this lever is shown in 
fig. 2. The slotted circular weights could be placed round 
the pins at the ends of the lever. The moment of inertia of 
the rotor was found to amount to 7°33 x 10° C. G. S. units. 


(To be continued. ) 


SQUIER AND CREHORE ON SUBMARINE 
CABLE TELEGRAPHY.’ 


WE have received from the authors, Messrs. Crehore and 
Squier, a copy of a paper on cable telegraphy read before 
the American Institute of Electrical Mngineers, in which 
an account is given of a series of experiments conducted 
during a space of nearly two years on the cables of the Com- 
mercial Cable Company of New York. The experiments 
were designed to ascertain the effect of sending signals by 
connecting the cable to an alternating current dynamo 
during one half a single alternation instead of to a battery. 
Fig. 1 shows the course of the potential of the cable at the 
transmitting point when the letters A B C are sent by con- 
necting the cable during 4 of each clement to a battery, 
and to earth during the remaining 4, with, of course, longer 


JJ ði ⁵ ↄ d 

* “A Practical Transmitter using the Sine Wave for Cable Tele- 
graphy and Measurements with Alternating Currents upon an 
Atlantic Cable.” Read before the American Institute of Electrical 
Engineers, Philadelphia, May 18th, 1900. 


periods of earth connection to separate the letters. Fig. 2 
shows the course when instead of using a battery the cable 
is connected to a source of alternating E.M.F. during half 
of an alternation period, chosen so that during the whole of 
that half period the E.M.F. is in the same direction. 

For sending the signals of fig. 1 with a battery a Cuttriss 
transmitter was employed, in which the contacts are made 
by springs touching a contact cylinder through holes per- 
forated in a paper tape. For sending signals with an 
alternating E.M.F. as in fig. 2, a special transmitter was 
used, in which the wheel that fed the paper was geared to 


Letters 4, Band¢. Battery form of E.M.F. wave. 


Fic. 1. 


the shaft of an alternating dynamo, and the holes through 


which the spring contacts were made were perforated in such 


positions that each contact just lasted through one half of an 
alternation. . 

The construction is clearly given in the paper; there is 
no difficulty in imagining ways of carrying out such an 
operation, and it is outside our present purpose to discuss 
the details of the mechanism. It is evident that a good 


Letters A, B and c. Bine wave E. M. F. 
Fic. 2. 


deal of care was taken to secure a true sine curve from the 
dynamo, a result which was obtained from a drum- wound 
armature, after a shuttle-wound armature had previously 
been tried which gave a very irregular peaked curve. 

The authors proceeded to examine the law of transmission 
of such alternating currents through cables. In all cases the 
observations were made with the instrument at the receiving 
end arranged on a bridge as for duplex. At the sending end 
the transmitter was connected in some experiments directly 
to the cable, in others to the apex of the duplex bridge. The 
amplitudes and phases of the E. M. F. forces and of the 
currents passed into the cable were measured with a dynamo- 
meter and an electrostatic voltmeter, and the close corre- 
spondence of the measurements, and of the impedances 
calculated from them, with the values calculated from the 
known constants of the cable and instruments, show this part 
of the work to have been done with great care and thorough- 
ness. The instfument used at the receiving end was an 
ordinary siphon recorder, and the extent of the excursions of 
the syphon trace was the measure of the value for telegraphic 
purposes of the received currents, and was observed for many 
different electromotive forces and frequencies of transmission. 
In consequence of this proceeding, the characteristics of the 
receiving instrument, Viz., the natural period of the coil, its 
damping, &c., which are not given in the paper, are con- 
cerned in the result, as well as the amplitude and frequency 
of the received current ; and although the results so 
obtained give information which is immediately applicable 
to practice, yet they are not easily compared with theory. 

A number of traces are given in a diagram of the effect of 
regular alternations produced in various ways: by the drum 
armature giving a true sine curve; by the shuttle armature 
giving a peaked curve; and by the Cuttriss transmitter 
giving a flat-topped curve: and in every case the trace is a 
smooth sinusoidal curve. The authors point out that if the 
periodic curve of the impressed force be analysed into a series 
of harmonic components, the amplitudes of the higher 


harmonics are reduced in passing along the cable so much 


more than those of the lower harmonics that in a long 
cable only the fundamental practically survives, and the 
syphon trace is simplified to this. This is, of course, 
broadly the case, though a reader who cares to go into this 
question further may refer to an article published in these 
columns in August, 1897, in which the transmission of 
several harmonics in determined proportions was discussed 
for a typical case. It would appear that in these experi- 
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ments smooth undulatory curves would have been produced 
in any case by the action of the recorder, since a curve of 
this kind was obtained from a shuttle-wound armature on a 
plain resistance when the oscillograph gave a curve of an 
exceedingly irregular and peaky form, so that the smoothness 
of the syphon trace is not necessarily due to the absence of 
higher harmonics from the received current. 

The authors give the particulars of the amplitudes of the 
syphon trace using many different periodicities and electro- 
motive forces at the transmitting end, and these results are 
particularly valuable and interesting. The experiments 
were conducted on the Coney Island cable, between New York 
and Canso, which has a resistance of 13,700 ohms, and an 


the sine wave instead of the battery of the same maximum 
voltage. It is clear that the amplitude of the first com- 


ponent of a flat-topped wave is greater than the amplitude 


of the wave itself, and that by an amount which is greater 
than in any other form of wave of the same maximum 
amplitude ; so that according to their theory, the battery 
transmitter should be better than any other. 

The kernel of the paper lies in the results given in figs. 3 
and 4, and it does not seem to us that the long theoretical 
discussions throw any light on the cause of the difference 
between the actions of the two transmitters. An unsatis- 
factory part of the paper is that no information is given as 
to the values of the received currents (what is given every- 
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C, Cuttriss e letters per minute. n = 5°61 max. 86 volts on cable. 
n = 5°66 


D, Sine wave 3 8 


Fra. 3 


electrostatic capacity of 231˙4 mfds. at 75° F. It was found 
that the amplitude of the siphon trace for any given 
frequency was proportional to the electromotive force used 
for transmission, so that for a given frequency the deflection 
of the siphon was proportional to the received current. The 
variations of the amplitude of the siphon movements for 
different frequencies, and with different transmitting instru- 
ments are given in a diagram, reproduced in fig. 4, which 
shows a striking difference between the values for a true sine 


wave transmitter, and those for a flat topped or peaked wave. 


The former gives much larger amplitudes at the higher 
frequencies tried than the latter. As a practical example of 
the advantage gained by the use of the sine wave trans- 
mitter a specimen is given of actual slip, which is reproduced 
in fig. 3. 
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r Relation between frequency and the double amplitude of the receiving 
recorder :—l. The Cuttriss transmitter; bis et D volts. The pointed wave 
alternator; 90 virtual volts upon apex. 8. The sine wave alternator ; 81˙1 
virtual volte on apex. 

Fia. 4. 


In order to compare the results of two systems it is not 
sufficient to compare them on the basis of using equal 
E.M.Fs. for transmission. They must be compared on the 
basis of putting equal strains on the dielectric of the cable. 
The authors of the paper clearly recognised this, and. have 
given a great deal of attention to calculating the maximum 
electrostatic pressure in the cable itself when known 
alternating E.M.Fs. are applied to the apex of the duplex 
bridge, and they think an E.M.F. of transmission of given 
amplitude which follows a pure sine wave not only has an 
advantage over a flat-topped wave, such as is sent by a 
battery transmitter, in producing larger movements of the 
siphon, but that it actually throws less strain on the dielectric, 
In this argument we are not able to follow the authors, nor 
in that which explains why there is a gain in speed in using 


where is the siphon trace) so that we are left quite in the 
dark as to whether this peculiar effect is due to the instru- 
mental conditions of the syphon coil, or whether it indicates 
a failure of the accepted theory of cable signalling. The 
form of curve 3 in fig. 4 is very different from the curve of 
the received currents calculated from the theory, and seems 
to show that the conditions of the receiving instrument are 
largely responsible for its shape. On the other hand, the 
difference between the traces of fig, 3 can hardly be due to 
the instrument. On the whole the evidence seems to be in 
favour of a failure of ‘the theory, and of great importance. 
If the transmission of electrical interferences along cables 
does not follow the accepted law, according to which the 
transmission of any harmonic is unaffected by the existence 
of others, there may be possibilities of improvement in cable 
telegraphy in an unsuspected direction. 


STORAGE BATTERIES FOR SMALL 
STATIONS. 


A PAPER was read last June before the North-Western 
Electrical Association in Wisconsin, U.S.A., by Mr. Louis A. 
Ferguson, on the subject of the limiting use of storage 
batteries in small central stations. The question is not 
without interest. The conclusion arrived at by Mr. Ferguson 
is, that if the duration of the peak of the load curve is more 
than 1} hours, it is cheaper to instal extra machinery to meet 
this than to use a storage battery. He bases his opinion 
upon the assumption that the rate of discharge of a storage 
battery is four times greater if discharged in one hour, than 
if the discharge has to be spread over eight hours, and that 
the discharge rate is proportionate at intermediate periods 
for discharge. ; 

He then says that the cost of a storage battery suitable 
for a small station, say, one of 500 amperes discharge at the 
one-hour rate, would be at the various discharge rates some- 
what as follows :— 


When discharged in 1 hour ... £16 per Kw. 
1 2 is 5 sae. ELS. Hy 
1 3 p (deg ke e 1% 
és 5 „ a .. 448 „ 
8 „ 464 „ 


These figures include switchboard, end cell switches, and 


the battery erected complete, but do not include any extra cost 


for building, which he thinks might be practically neglected. 
Mr. Ferguson then assumes £20 per KW. as a reasonable 
price for boilers, engines, steam piping, generators, chimney 
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and switchboard, and as £20 is almost half way between the 
assumed cost of battery per Kw. for one hour rate of dis- 
charge and two hours, he artives at 14 hours as the 
limiting duration of the peak in which a storage. battery 
may be considered to have an economic advantage in a small 
central station. 

This is certainly new, and, we may be allowed to say, 
somewhat inconsistent with what has been found to be of 
practical value in the operation of small stations. 

The hard and fast conclusion above referred to might 
obtain if the load curve of a small station could be taken 
uniformly to be of the following form: 


Fig. 1. 


where the peak takes the shape of a chimney-stack and the 
area about 20 per cent. less than that of a BO D which 
represents the output of the plant during the hours when 
Mr. Ferguson assumes that the battery would be charged, 
and during which there is no outside demand, But, 
as a rule,a load curve does not take so simple a shape, 
nor is it of the same shape for two days together. For 
instance, if one of the load curves quoted by Mr. Ferguson, 
and reproduced in fig. 2, were a type of what might be 
expected in the small central station, it is quite clear that if 
the engine and dynamo plant were designed to deal with the 
load at A, it would be quite capable of charging a battery of 
sufficient capacity to supply not only the peak but also the 
demand during the hours of, say, 11 p.m. to 7 am. Mr. 
Ferguson himself draws attention in another part of his 
paper to the great advantage of a battery for taking up 
inequalities of load on long and short feeders, but he does 
not touch upon what is, perhaps, the most important 
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3 A.M. P.M. 
A, accidentally omitted; should be at the meeting points of lines 8 and 30,000. 
Fig. 2. 


function of a storage battery in a small station—next to 
supplying the light-load and peak—namely, to enable the 
supply to be continued in the event of a breakdown. In 
large stations where units are multiplied and several units of 
different size are kept under steam a breakdown can be dealt 


with instantly by a turn of a switch and the supply of . 


current maintained. In a small station, however, the case is 
often very different. l 

Moreover, the capital outlay is not the only consideration 
to be kept in view when weighing the pros and cons of a 
battery installation. The cost of maintenance enters very 
largely in such calculations. For instance, the watt efficiency 
of a battery discharging in one hour is a very different thing 
to that which might be realised from the battery when dis- 
charged in eight hours, and the cost of renewals and upkeep 
are greater at high than at low discharge rates. 

In concluding his paper, Mr. Ferguson states that “ it is 
probably safe to say that there is no economical advantage— 
although there may be sentimental advantages—in the use of 
a storage battery in a lighting system where the average 
width of the peak of the load is more than from 1} to 2 
hours, although the battery may have a commercial advan- 
tage in ensuring the customers of the central station com- 


pany a thoroughly reliable service with uniform quality of 
illumination.“ 

It would thus appear that all Mr. Ferguson's argument 
may be said to amount to is, that in certain circumstances a 
storage battery might be desirable, while in others it might 
be dispensed with. With this most of us will agree, but 
what we shall find some difficulty in appreciating, is the exact 
shade of meaning which, in Mr. Ferguson's opinion, is to be 
attached to “economical” advantage as compared with 
commercial and “ sentimental ” advantage. 


DEFICIENCIES IN CAR EQUIPMENTS. 


By R. H. TWEEDY. 


Day by day we advance nearer to the time when English 
roads will be equipped throughout with English material, and 
everything which can help towards that end is worthy of 
assistance. 

At present, however, as everyone knows, the largest por- 
tion of the rolling stock and equipments in use on British 
tramways is of American manufacture and design. We 
have, therefore, a very good opportunity for criticising 
current American practice, and if we consider the number of 
cars now rynning in the States, it is surprising how readily 
that practice lends itself to criticism. 

There does not appear to be any probability that the 
general conditions of service on the other side differ so 
materially from the conditions existing here as to allow 
practices to be followed and materials to be used with 
impunity, which prove so untrustworthy when tried over 
here; therefore the same faults in design, manufacture, and 
arrangement of which we have to complain must have been 
met, previously in the States, and should have been combated 
more effectively. | 


Practical experience shows that the time of the engineer 


responsible for the rolling stock—whatever title he may 
bear—is spent very largely in attempting to circumvent or 
anticipate faults which must have occurred wherever that 
particular type of equipment has been used, and which 
should have been provided for in any new design. Altogether 
too much time and money are spent in thinking out and 
adapting devices to overcome deficiencies which should have 
been eliminated long ago. - 

A few examples will illustrate the truth of these strictures. 
Every stationary motor in existence, to which the term 
modern can be applied, has its bearings lubricated con- 
tinuously and automatically by means of some form of loose 
ring or chain revolving on the shaft, and some precautions 
are taken to prevent the oil creeping along the shaft to the 
armature windings and commutator. So far as oiling goes, 
practically no attention is necessary. Now the motor on a 
tramcar is worked under conditions which would make a 
stationary motor turn pale, and, on the face of it, one would 
imagine that at least as much care would be taken of its 
welfare. We find, however, that every advertised traction 
motor (I am open to correction) is provided with grease 
boxes over each bearing; rough-cast boxes with a slot at the 
bottom, and a lid held down by a spring. When the shaft 
becomes warm enough it is lubricated, but if by some mis- 
chance the bearing heats rapidly, one of two things happens ; 
either the whole of the grease in the box melts away, or the 
heat is able only to excavate a kind of cavern in the grease, 
leaving, perhaps, as much as two-thirds unmelted and useless. 
In either case the bearing ceases to get lubrication when in 


‘most need, and the white metal runs ; a mishap which may 


lead to worse, as tlie armature is likely to be let down on th? 
bottom pole face. 

A step in the right direction can be taken by fitting oil 
boxes into the existing grease boxes, arranged with an 
internal tube to take the usual worsted “ trimming” of 
loco. practice. But lubrication by either of these methods is 
bad, if for no other reason other than that attention, and fairly 
constant attention, is required. If this attention had to be 
given only when the cars are in the sheds for the night, the 
case would not be so bad; but the boxes have to be examined 
three or four times in a 19 hours’ day, which means that the 
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car floors have to be removed as many times, that the motor- 
man risks his uniform or neglects his duty, and that 
passengers are kept waiting. 

Surely continuous automatic lubrication can be applied to 
a traction motor. It is well worth doing. 

At the same time that an efficient oiling system is devised, 
let some attention be paid to the problem of keeping the oil 
where it is wanted. It is a very difficult thing to prevent 
oil or liquid grease creeping, but it should not be more 
impossible on a traction motor than it is on a stationary 
motor or generator. Anyone not acquainted with the 
insinuating properties of oil would be astounded to observe 
how readily it creeps through a joint which seems perfect, 
and over obstacles revolving at a high peripheral speed. 

Nothing but a razor edge will throw off oil effectively, and 
only a very well-caulked joint, or a joint into which a metal 
which expands on cooling has been run, will bar its progress, 
As it is of the highest importance that oil should not reach 
an armature, it is rather surprising that such half-hearted 
endeavours should have been made to avoid the evil. While 
oil does find its way on to the commutator, it is advisable to 
use moulded micanite rather than mica as the insulating 
medium—except, of course, for the inter-segment insulation 
—as oil finds a comparatively easy path between the laminæ 
of the built-up mica, and the insulation is broken down more 
quickly than when the solid micanite is used. Moreover, 
micanite is the cheaper, and is much easier to handle, 

Owing to the conditions under which they work, traction 
motors are enclosed, but the majority are not enclosed 
enough. When cars come in after heavy rain it is the usual 
thing to drain quantities of water from the motor cases, vary- 


ing from half a pint to a gallon or so. When parts of the 


road are covered with a few inches of water, it is not 


uncommon to find that the armatures have been actually 


running in water. Either armatures must be made to stand 
such treatment without breaking down, or motor cases must 
be made water-tight. The first remedy is impossible, but the 
latter should not be so. a. 

Not nearly enough attention has been paid to the locking 
of the many fastenings of a car equipment. On anything 
like an old, badly laid, or badly maintained track, the vibra- 
tion to which every part of a truck is subjected will 
inevitably tend to loosen any nut or pin which is not locked 
in some way.- Every day unlocked fastenings are dropped 


on the road; every night they have to be replaced, and 


money is spent while men go round tightening up bolts with 
a spanner. 

ow is it that men do things on a tram-car which they 
would never tolerate in a station ? Why is there so much 


wood about a controller? Why are 500-volt leads strung 


about promiscuously ? Why is every possible electrical 
accessory hung up under the car-body, where water, and 
mud, and dust, can bespatter and cover them? Is there 
not ample room under the seats, or on the platforms, for 
resistances, lightning arresters, cable bundles, and what not ? 
It would appear that cars are still designed by men who 
cannot get rid of the idea that horses are to supply the 
motive force. They seem to regard the electrical portion of 
the equipment as a minor kind of accessory, which can be 
stowed away anywhere, so long as it is out of sight. That 
is a very pernicious idea, and only time is needed to prove 
the right of any cable or electrical apparatus to break down 
if worked under any but the best possible conditions. There 
is no sound reason why all cables should not be absolutely 
protected, except perhaps the connecting leads between the 
motors and the car-bundles, which are under constant 
supervision. | 

What with cables, differing in potential by as much as 
500 volts, bunched together, strung in the most exposed 
positions, barbarously stapled to woodwork, taken through 
rough drilled holes in vibrating floors without bushing, and 
led here, there and everywhere under the car-body, the 
whole thing strikes one as the creation of some jerry-wirer's 
delirium. Very generally the car-body and the truck are 
built by different firms, and the electrical equipment is 
supplied by a third, but the people who are ordering the 
whole know of what each part consists, and it’ rests with 
them to show the car builders what arrangements they must 
make for outside material. No car can be perfect till the 
underside of its body is absolutely free of anything con- 


nected with the electrical working. We may be permitted 
to hope that when British manufacturers do begin to turn 
out complete traction equipments in earnest, they will not 
allow reeords of practical experience, and their own common 
sense, to be pushed on one side by the desire to slavishly 
follow American practice, which is so much in evidence at 
the present time. 


THE ELECTRICAL . EQUIPMENT OF THE 
DISTRICT AND METROPOLITAN RAIL- 
WAYS. 


THERE is no topic of public interest to Londoners which 
comes more frequently under the condemnation of the 
„man- in- the-street than the persistent iniquity of the 
District and Metropolitan Railway Companies in failing to 
convert instanter their lines from steam to electric traction. 
He produces, or his recognised representatives produce for 
him in the daily and technical press, numberless reasons 
satisfactory to himself why such a conversion should have 
been accomplished at any time within the past 10 years. 
For is it not a fact, well known to him, that all similar 
railway services in America are operated electrically to the 
great comfort of his confrères in that delightful country, and 
to the profit of the stock holders? And is it not a fact 
also at home, right under his eyes, that the City and South 
London, the Waterloo and City, and now the Central London 
railways are all operated by electric traction ? What possible 
cause therefore, he asks himself, except innate perversity can 
there be for the refusal of the plutocratic proprietors of our 
underground railways to convey to him the unnumbered 
blessings attendant upon the use of electricity ? 

It is true—and here the man-in-the-street snorts with 
indignant contempt—that the “ fossilised” directorate of 
these two companies have had the audacity, before embark- 
ing upon the expenditure necessary to carry out his desires, 
to flout his opinion that “no difficulties exist by expend- 
ing some £20,000 in an “ experiment ” by means of which 
they could satisfy themselves and their stockholders as to 
the measure of the difficulties which do exist in the way of such 
re- equipment. But of what use are such experiments when 
the whole thing could be done instantaneously and without 
difficulty, as evidenced by the countless examples which he 
has well in his mind of similar undertakings successfully 
carried out in America and on the Continent any number of 
years ago ? | 

Let us for a moment examine the position taken up by 
our friend in the street and his editorial representatives. 
The plain facts of the application of electric motive power 
for the operation of railways proper, as distinguished from 
tramways, are these :—In America there is only one urban 
steam railway system operating under conditions at all 
parallel to our underground lines, and that is the Manhattan 
Elevated Railway in New York. On the Manhattan Railway 
the difficulties of conversion to electric traction are con- 
siderably less than in the case of our London roads, since no 
“foreign” traffic passes over their lines. It will, therefore, 
at once be evident that in America, the home of electric 
traction, as the “ man-in-the-street’’ well knows, the 
equipment of these lines should have been proceeded with 
at least 10 years ago. But what are the facts? The 
Electrical World and Engineer, of New York, just to hand, 
of date August 11th, states:— —- 

“ Electric Traction on the New York Elevated.—Important 
tests with the third-rail system on the lines of the Man- 
hattan Railway Company will be made before October 1st. 
General Superintendent W. E. Baker, who has had charge 
of the electrical construction and equipment since the 
change in motive power was decided on, states that at 
least one trial train operated by electricity will be run over 
a section of the Second Avenue line by that date. It will 
be an experimental train, and will not carry passengers. 
The current will be supplied by the Metropolitan Street 
Railway Company.” 

It is, therefore, a fact that the only urban railway 
system in the United States that is at all comparable in 
its importance with our Metropolitan and District systeme, 


is only on October lst next to commence the operation 
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of a train which is no doubt to demonstrate in how far 
the practice laid down as the result of the operation of 
similar lines in Chicago, Brooklyn and elsewhere, may be 
safely followed for the equipment of so important an 
undertaking, The truth of the matter is, of course, that 
the directors of the Manhattan Railway Company, having 
had immediately at hand the results of the work which 
had been done in the equipment of the Lakeside, South- 
side, and Metropolitan Elevated systems in Chicago, of the 
clevated systems in Brooklyn, and of the Hartford and 
Newhaven Railway, have now decided that it will be safe 
for them to proceed with the equipment of their line. In 
other words, the development of the electric motor to a 
satisfactory stage has been supplemented by the working 
out of systems of train control and of distribution of power 
to a point where so large an undertaking, involving as it 
does an immense expenditure of the shareholders’ money, 
may be proceeded with without undue risk. We know, as a 
matter of fact, that the capitalists who control the Man- 
hattan Elevated Railway—some of them largely interested 
in electrical manufacturing companies—have kept the closest 
watch upon the developments in electric traction which they 
hoped would ultimately provide them with a more efficient 
system, and it is a sufficient answer to the criticism of the 
“ man-in-the-street,”’ or of others based upon “ what has been 
done in America,” that it is only within the past few months 
that the directors of this leading American railway com- 
pany have felt themselves warranted in going in for electric 
traction. 

Coming nearer home, and to what has been done in 
London itself, we are unable to see how the results obtained 
either on the City and South London, or the Waterloo and 
City lines, have any bearing upon the case of the Metro- 
politan and District Railways, unless, of course, one is pre- 
pared to ignore the axiom that all sound engineering is based 
upon a careful consideration of the local conditions of the 
particular case. Nor can the Central London Railway, im- 
portant though this undertaking undoubtedly is, be taken 
as a demonstration of all the problems which are presented 
by the underground systems. The Central London is a 
comparatively short line, complete in itself, and constructed 
purely for working by electric traction. In designing and 
installing its electrical equipment there was no need to con- 
sider the fact that a heavy existing traffic must be continued 
throughout construction, and that other traffic besides it own 
must make use of the lines when completed. Even as it 
stands, just finished, and therefore presumably a perfect 
example of the art of the electrical engineer applied to heavy 
traction, there are those who severely criticise in many 
respects the practice adopted. It is by no means certain, 
keeping in view the fundamental necessity of a high speed 
schedule for lines of this class, that the adoption of the 
American type of carriage with doors only at the ends and 
with a necessarily increased stop at stations is not a great 
mistake ; and whether also the use of a locomotive with its 
comparatively poor acceleration should not be considered 
out-of-date practice when compared with the enormous 
acceleration to be gained by a multiple control system with 
motors on each carriage and using the whole weight of the 
train for acceleration. 

A word may be added as to the “ experiment ” which has 
so greatly excited the ire of the critics. We take it that 
sufficient ground for such an experiment from an engineer- 
ing point of view would be found in the actual conditions of 


the case, but if not we are perfectly sure that, from the 


standpoint of the stockholders of the companies who, after 
all, are bound to be considered if only to a trifling extent, 
such an experiment was an exceedingly judicious proceeding 
on the part of the directors, It is fairly well known that 
the stocks of the two underground companies have been not 
more than ordinarily lucrative investments. The raising of 
the large amount of money required for the re-equip- 
ment by electric traction would therefore, one can 
fairly believe, only be reasonable to the shareholders 
when the success of such a re-equipment has 
been demonstrated as far as possible by an actual 
object lesson before their own eyes. As their money would 
be at stake, they would perhaps regard with a more sceptical 
eye than the“ man-in-the-street' the glowing accounts 
which have come from America and elsewhere of the success 


of electrical re-equipment. They might even fairly ask for 
actual demonstration that such success was obtainable in 
their own case. We are inclined to believe that, failing such 
a demonstration, both the shareholders and the investing 
public would show some reluctance to come in with the 
money necessary for electric conversion, and that in such a 
case the cost of underwriting to obtain it would amount to 
many times the much-criticised expenditure on the equip- 
ment of the Earl's Court and High Street, Kensington, 
portion of the line. 


Cd 


THE ELECTRICAL ENGINEERS IN PARIS. 


Ox Thursday of last week the London Institution of Elec- 
trical Engineers, and the American Institute of Electrical 
Engineers, held a joint meeting in the American Pavilion at 
the Paris Exhibition. The subject for discussion was ‘ The 
Relative Advantages of Alternate and Continuous Current 
for a General Supply of Electricity, especially with regard to 
Interference with other Interests,” and about 50 members of 
the London Institution were present at the meeting. There 
were a good many speakers, English, American and French, 
and though several contributed much information of an 
interesting and valuable character, it was, of course, natural 
that in talking on a subject of the kind, there should have 
been a good deal of drifting. Possibly for the purpose of 
eliciting information of a miscellaneous character, which 
later could be utilised for the purpose of arriving at some 
general conclusions, no better subject could have been chosen; 
but the conclusion is not yet, and in all likelihood there will 
be a good deal more interference with other interests in one 
way or another before any very definite solution to the 
problem implied by the title of the discussion will have been 
found. 

Amongst the other interests referred to, were those of the 
gas and water companies, and the question was raised as to 
whether it would be possible to supply the requirements of 
the future by continuous current without seriously interfer- 
ing with those interests consequent on the electrolytic action 
which might be expected to take place when large currents 
were used. It did not appear that any speaker furnished 
evidence of serious action of the kind having taken place up 
to the present, so that the speeches were more or less in the 
air, while Prof. Ayrton produced evidence to show that 
electrolytic action could be very well produced by alternat- 
ing currents as well as continuous. This tended to level 


the two systems on one point at least, and it must be . 


remembered that the object should be to eliminate all the 
differences with respect to the interference of the different 
systems, or if this cannot be done, to arrive at some idea of 
the cash value by which a system is depreciated by reason of 
the interference incidental thereto. It does not appear, 
however, that electrolysis cannot be guarded against success- 
fully, though it is possible, of course, that to do so consider- 
able additional outlay might be necessary. 

The interference with the interests of the telephone com- 
panies next came in for a share of attention. It was 
remarked by Sir William Preece that telephone circuits with 
metallic returns conld always take care of themselves, and 
that the working of these had never been detrimentally 
affected by alternating currents; he wished to state, how- 
ever, that there had been occasional trouble with alternating 
currents due to these affecting the block instruments on rail- 
ways. This trouble only took place when some accident 
occurred on the alternating circuits, so Sir William left the 
meeting in doubt as to whether an accident on a continuous 
current circuit might not affect the instruments just as badly. 
For such a discussion we wanted, above all things, results 
obtained from practice, but these were not forthcoming. A 
good deal of surmise and opinion there certainly was of 
undoubted value, but there seems to be little basis of direct 
comparison existent, as it is difficult to cite two installations 
on the alternating and continuous systems in which are 
present to the same extent the particular interests which are 
liable to be interfered with. 

It was only to be expected that the Board of Trade regu- 
lation for permissible drop on the return circuits of electric 
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tramways would come in for some criticism, but on the whole 
it was of a favourable kind. The regulation was very 
necessary in the interests of people who had to put under 
ground ironwork representing an enormous capital outlay ; 
it did not press unduly on the electrical industry, and seemed 
all round about the best rule that could be made to suit all 
reasonable persons. This opened the door to a discussion 
as to whether professors who wanted regulations such that 
there would be no kind of interference with their delicate 
measuring instruments, could be included in the category of 
reasonable persons, and the impression seemed to be that 
they could not. However, they are fortunate so far as 
London is concerned, in that they have got the London 
Traniways Company to divide their lines up into one-mile 
sections, and guarantee a difference of potential under the 
figure which will affect the instruments. 

That submarine cable signals can be affected by the earth 
currents from electric tramways in their vicinity has been 
demonstrated on several occasions, but that effective means 
can be taken to neutralise their influence is well known. It 
should be remembered that all the difficulty about interference 
arises from the fact that for each undertaking the right to 
the use of the earth is claimed by the parties interested, and 
the unfortunate thing about it is that they cannot peg out 
their claims and keep inside them. An electric tram miles 
away will play havoc with the instruments in an observatory; 
the leakage currents from a light railway will find 
their way to sea and upset the cable siguals. If the boundary 
of influence could be clearly defined, and the disturbance 
under all circumstances accurately predetermined, all might 
be well, but as it is, the only way of getting rid of all 
difficulties would be to preclude the tramway companies 
from using the earth as a return, which, after all, would be 
no great hardship. ; 

It will be seen from the foregoing notes that, with regard 
to interference with other interests, the discussion did not 
show that between the alternating and continuous currents 
there was any particular difference, and this makes it all the 
easier to arrive at a decision as to which should be adopted. 
Assuming that with regard to other interests the systems 
have settled their differences, the question as to whether 
one or other shall be adopted is merely one of annual 
capital charges combined with running costs, and 
is largely determined by the size of the area 
to be supplied. In this country we have arrived at a pretty 
general rule for the generating pressure for alternating and 
continuons currents respectively, the former being 2,200, and 
the latter 440 volts, or the ratio of one to the other is, say, 
five to one. It is only by assuming a definite area and 
working out the cust on each system, that we can make exact 
comparisons of first and running costs, but it is generally 
agreed that for a compact, thickly-lighted area, continuous 
current is superior, while forastraggling, thinly-lighted district, 
the alternating current possesses considerable advantages. 
This means that there must be some one particular size of 
area and distribution of lighting, which can be carried out as 
advantageously on one system as the other, where in fact the 
area gets too small for alternating current, and too large for 
continuous, and it would be interesting to determine what 
sort of area this is. ! 

Taking the matter of cables, the cost of the distributors 
might not be very different for the A. C. and C. C. systems, 
but with regard to the feeders the case is very different. 
For the same full load loss there would have to be some 
25 times the copper in the C.C. that there is in the A.C. 
feeders, and the conductors would be more expensive in 
consequence, but as a set-off against this there is the cost of 
the transformers to be added to the latter, with that of 
any regulating gear interposed before getting to the 
distributors. Of course, one never makes the loss in the 
feeders the same in both cases, so one never uses 25 times 
the copper. The consequence is that the full load loss 
for the C. C. may be three times that of the A. C., 
disappearing altogether at no load, while, on the other hand, 
the loss in the transformers going on all day, whether the 
mains are loaded or not, has in the A.C. system to be 
reckoned with. It is obvious that when the area is so 
small that no feeders at all are required, as apart from dis- 
tributors, the advantages are wholly on the side of the con- 
tinuous current; when the area is extended so as to render 


‘feeders necessary, the matter has to be considered pro and 


con for every case. 

It is somewhat curions to note that the advantage above 
all others which is claimed for C. C. working, namely, the 
possibility of storage, was scarcely, if at all, referred to. 
No doubt our friends from the other side accustomed to 
high stations look upon accumulators as only fit for toy 
works, as was remarked by Mr. Siemens many years ago. 
At any rate, several engineers’ are now beginning to realise 
that only in the initial stages of their undertakings do accu- 
mulators save anything in running cost, and sometimes even 
that is very doubtful. 

There was no discussion as to the relative merita of single, 
two, and three-phase currents for a general system of dis- 
tribution in towns. For one thing it was not the subject, 
and for another, the American engineers seem to be extremely 
cautions about expressing an opinion. But we are almost 
sure to have an important matter of the kind dealt with at 
a home meeting of the Institution before long.— W. B. E. 


THE PARIS TELEGRAPH FETES. 


[FROM OUR SPECIAL CORRESPONDENT. ] 


First Letter. 
Paris, August 20th. 


THE fêtes organised by the French Postal Administration 
in honour of the Telegraph Service opened yesterday in 
magnificent weather. Some unfortunate events have recently 
conspired to rob the event of some of its beauty and import- 
ance. The final circular explains that, owing to the tragic 
event which has occurred in Italy, and the death of M. 
Gabriel Mougeot, the father of the esteemed Under Secre- 
tary of State for Posts and Telegraphs, which occurred but 
a few days since, some of the functions have been struck 
from the list. The reception at the Hotel de Ville and the 
ball at the Ministry of Commerce are among the erascd 
events. : 

Yesterday the reception was held at the Ministry of Com- 
merce, 101, Rue de Grenelle, and this again suffered 
through the absence of the Minister, M. Millerand, who 
was retained at the bedside of his little son, who is lying 
seriously ill at Trouville. | i 
At the reception, some idea of the number of delegates 
was obtained. There are in all some 830 delegates, of 
which nearly 200 are foreigners. The notable exceptions 
were Italy and the United States. In the case of Italy, 
the Italian Minister had, at the last minute, cancelled the 
delegation which had been nominated in consequence of 
the general mourning of the nation. The United States 
delegate was absent, but no reason transpired. 

England was represented by a dozen delegates, among 
whom we noted the Postmaster of Leatherhead (Mr. 
Stewart), Mr. Heaviside, superintending engineer, Mr. 
Sawer, of Manchester, and the two delegates of the Tele- 
graphists’ Association (Messrs. C. E. Hall and C. H. 
Garland). l | 

In the grounds attached to the Ministry, which are of 
considerable extent, the band of the 130th Regiment played 
a fine selection of music, whilst a further private band was 
playing in the dancing salle, 

Punctually at 2.30 the reception began, the French 
delegates being received by M. Mougeot, representing 
M. Millerand. At 3 o'clock the foreign delegates began to 
arrive, and a most animated scene presented itself. Uniforms 
of many descriptions were to be seen among the throng, and 
all the civilised languages could be heard. Shortly after 
the entry of the foreign delegates, an announcement was 
made of the arrangements for the week. To-day (Monday) 
was occupied by visits to the principal galleries of the 
Exhibition. To-morrow (Tuesday, 21st) there will be a 
special representation of selected scenes from many light 
operas at the Opera Comique. This will take place at 
1 o'clock. Wednesday promises to be the piére de resistance, — 
At 8 o’clock an embarkation for Saint Cloud will take place, 
the boats starting from the Pont Royal on the right bank. 
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On reaching Saint Cloud, a trip will be made round the 


Park, and then a special train will convey the Telegraph 


Army” to Versailles. Lunch will there be served, after 
which visits will be paid to the Chateau, the Park and 
the Trianons. The Mayor will hold a reception in the 
Town Hall, and the delegates will then return to Paris by 
special train to attend a fête organised in their honour at 
the Exhibition. On Thursday visits under special guidance 
will be made to the central offices of the Post, Telegraphs 
and Telephones, and in the evening a further special 
theatrical performance will be given. Friday will see a con- 
tinuation of the detailed visits to the principal offices, and 
during the evening a further féte will be given at the 
Exhibition. Saturday being the closing day of the celebra- 
tion, a dinner will be given at the American Restaurant in 
the Exhibition, when it is anticipated M. Millerand will 
speak in farewell to the delegations, 

Each delegate has been supplied with a card of entry to the 
Exhibition, and very beautifully-designed enamelled badges 
bearing the inscription, “ Postes, Telégraphes, Paris, 1900,” 
in gold on a white band have been presented. The delegate's 
card gives the right of admission to all the public buildings, 
several balls and theatres in the city, and a reduced tariff for 
every place of importance either in or out of the Exhibition. 

The immense number of delegates must make the task of 
entertainment an exceptionally difficult one for the Organising 
Committee, and ‘every credit- is due to them for their work 
and the successful result which bids fair to ensue. It will, 
however, be a matter for much regret if some opportunity is 
not given during the week for an exchange of views by the 
various delegations. So unique and important an event as 
the bringing together of postal and telegraphic representa- 
tives from all European States, will be without effect and 
utility unless an opportunity be offered for something more 
than an exchange of greetings and courtesies. 

During the night a heavy thunderstorm and a deluge of 
rain broke over the city, and continued for some hours into 
the day, thus spoiling in some part the enjoyment of the 
delegates. But despite this the majority of them could be 
distinguished by their badges in the Exhibition grounds. 
Every detail for their comfort had been studied, and the 
greatest attention was shown to them by the officials and the 
exhibitors. The officials of the Administration, wherever 
encountered, placed themselves readily at the disposition 
of the visitors, and a most enjoyable and interesting day 
was spent, 

It is stated, we cannot say with what truth, that there 
has been some considerable internal friction, which has 
militated greatly against the even greater success of the 
fetes, and we have already heard accounts of a conflicting 
nature from adherents of the several cliques. It seems 
evident that the democratic and socialist principles of the 
Minister have been at the bottom of the difficulty. What 
is spoken of as the bourgeois element of the Administration, 
which is extremely anti-Liberal, has been intriguing to 
prevent the more Liberal and democratic element from 
obtaining any power in the arrangements in consequence 
of the leanings of M. Millerand. Thence has arisen a 
series of attacks and counter-attacks in the service 
organs of that vitriolic character that is common to French 
disputes, Such disputes are hardly edifying to the 
foreign delegates, and the free talk and circulation 
of the papers seems to us to be lacking in dignity and a 
necessary reticence. Other places, other manners ; and the 
violence does not appear to mar in any serious way the 
cordiality of the reception. Vitriolic language does not seem 
to burn in France, the long use has robbed it of its fire. 
So we must accept these differences as a “custom of the 
country and take the good the gods send us. 


CORRESPONDENCE. 


Current Specifications. 

As a reader of your valued journal and an admirer of the 
usually impartial way matters are commented upon, I cannot 
help expressing some surprise at the manner in which your 
criticisms on the above are made, and which might reason- 
ably lead one to suppose you held a brief for the so-called 
“ professional consulting engineer.“ 


In looking over your comment on “Current Specifica- 
tions contained in your issue of the 10th inst., I am 
astonished at the way you speak of another instance of the 
tendency of public authorities to entrust the work of exten- 
sions into the hands of resident engineers, rather than 
employ the “professional consultant responsible for the 
original design.“ 

I contend that the plan adopted by Torquay and many 
other towns is the better and more economical method of 
carrying out work, whether it be a new design or an exten- 
sion of existing works, from the standpoint that a resident 
engineer must be in a far better position to know ‘his own 
local requirements than a “ professional consultant“ called 
in to advise at the moment; and again, the resident is mainly 
responsible for the success of the plant when installed, or he 
loses the possibility of any remuneration for the extra work, 


and also his position as resident engineer, which may mean 


ruin, 

I regret, however, to find that the clauses you take 
exception to, have been reproduced from the specifications 
for the original design. 

I can quite understand and agree with public authorities 
employing their resident engineer for their works when his 
capabilities have been fully tested, rather than to call in a 
more or less eminent consultant who may spend the public 
money for experience, then pocket his fee and leave the 
plant in the hands of his clients whether suitable or not. 

I should say happy the authority having a “ resident“ 
capable of carrying out extensions, and who has the courage 
to entrust such to him. 

An Observer. 

Torquay, August 18th, 1900. 


[The sentence referred to by our correspondent was given 
as a statement of fact, not as an expression of opinion. We 
hold no brief for “professional consultants” or anyone else, 
and have never recommended the employment of different 
“eminent consultants” for successive extensions at the same 
stations. When first extensions are required, it is a question 
of policy for the owners of the station to decide whether to 
employ the consultant responsible for the original design, or 
to entrust the work to their resident engineer. Valid reasons 
can be adduced for either course, and local considerations 
often determine the one adopted. We object to the pro- 
Visions in the clauses criticised and not to their authorship, 
Lae in our opinion is beside the question.ä—Eps. ELEC. 

EV. | 


Conduit v. Trolley. 


Your interesting article on the question of ‘ Conduit v. 
Trolley“ may be summed up as condemning the former on 
the score of (1) Capital cost of the conduit (per se) ; 
(2) Capital cost due to interference with gas and water 
mains, &c. ; (3) Capital cost due to interruption of traffic 
while the conduit is being laid; (4) Cost of maintenance 
due to inaccessibility ; (5) Liability to interruption due to 
accumulations of road silt and dirt in the conduit; 
(6) Liability to interruption due to leakage during heavy 
rain storms. 

Your article was, on the whole, not unfair, in so far as it 
applies to the ordinary type of conduit, and it is this which 
leads me to hope that you may consider this letter, and the 
accompanying drawing, worthy of insertion in your journal. 

The conduit shown is one on which you will see, from the 
enclosed circular letter (sent for your private information), 
I am endeavouring to get a crucial test made, and I claim 
for it that, as regards the above objections, (1) is practically 
halved ; (2) disappears ; (3) almost, if not quite, disappears ; 
(4) remains, perhaps very little altered ; (5) practically dis- 
appears ; (6) also practically disappears. 

With regard to (5), it is necessary to explain that the 
principle involved is, that if we can have a perfectly uniform 
conduit, broken only when over a sump (as shown), t.e., 
about every 200 yards, or less, according to locality, and if 
we can sweep through this length of conduit every few 
minutes, there is no chance of any serious accumulation of 
road silt and dirt. By employing a conduit of the form 
shown, and by attaching a steel wire brush to the plough of 
the car, the above conditions can be attained. The sumps 
should be amply deep, and with an overflow to the gullies 
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at-the side of the street. There is no continuous drain under 
the track, | 

No doubt there are both electrical and mechanical diffi- 
culties in the construction of the plough required to 
operate such a system, but I claim to have solved some 
of the worst of these (see patent herewith), and it must 


be borne in mind that if the plough is the most likely 


to get deranged, it is also the most easily inspected 
part of the whole system. It can be disengaged from the 
car within a few seconds when the car is in the shed, and 
removed for inspection, cleansing, and testing. It can 
also be equally quickly disengaged for inspection on any 
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part of the ronte, and as easily picked up again. In 


other words, the weak part of the system is transferred- 


from the conduit to the ċar shed. 
As regards electrical difficulties, one of my patents 
deal with a construction of plough designed to enable 


cars to work through the worst weather—even when the 


whole street is under water. The leakage is, of course, 
confined to that part of the conduit underneath the car. 
Full-size drawings have been made of the plough and 


other parts, but the enclosed drawing illustrates more 


particularly the advantages claimed for the system. 
The system will allow of a ł-inch slot being employed, 
with a liberal margin for clearance. , 2 


FRONT VIEW OF PLOUGH PASSING SUMP. 


The system is, of course, absolutely safe to the street 


traffic under all circumstances; and there should be no 
possible opportunity for electrolysis of gas or water mains. 


It is also worthy of note that the steel rails composing, . 
the conduit itself can be so designed that they will sell 


for a fair percentage of their original cost in the event 
of some other form of traction superseding the electric. 

If our municipal authorities must have the conduit, let them 
have it in a form in which a considerable portion remains 
a marketable commodity, in the possible event of our present 
methods being superseded. 


August 17th, 1900. 


(Our correspondent has misunderstood our article. We 
refer him to p. 286 of to-day's issue.—Eps. ELEC. REv.] 


Conduit. 


I have read with interest your able editorial article in the 
last issue of the ELECTRICAL REVIEW refuting certain state- 
ments made by Mr. Allen Baker, claiming the superiority 
and economy of the conduit or slot system as compared with 
the trolley or overhead system; the figures you give from 
actual working speak for themselves, without mentioning the 
many other drawbacks attached to an underground system. 
In this discussion of rapid transit by electricity for the 
streets of London and other large towns, I notice with some 


for street traction. 
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surprise that the question of electric traction by storage 
batteries is altogether ignored ; yet when one remembers that 
such a system does not require the displacement of a single 
rail nor thé removal of a single stone from the roadway, 
there can be but one opinion as to its being the ideal system 
It will be said that accumulators have 
already been tried in London, Birmingham, and elsewhere, 
but had to be abandoned on account of their excessive weight 


and great cost for maintenance. 


This so far is true, but we must not, however, altogether 
condemn a system by the failure of its early attempts.. 


The first attempts to light the City by electricity were cer- 
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tainly not successful, without speaking of similar attempts 
in Paris and elsewhere, yet what a world of progress has 
been achieved since then; so, too, with storage batteries, all 
those interested in traction by accumulators, have not 


remained idle after the failure to achieve a commercial 


success, but have rather turned their experience to good use, 
as will be seen if we compare the accumulators of the present 
day with those of 15 years ago. b A 

In the attempts made in 1885—87 in London torun tram- 
cars by electricity, four cars were drawn by small electric 
locomotives, each carrying 80 accumulators of the Planté 
type, 72 Ibs. each, making a total weight of 5,760 Ibs. 
The capacity of each accumulator was 100 ampere-hours at 
an average running current of 25 amperes, or four hours’ 
run. Even with so much loss in carrying dead weight, the 
little engines did their work bravely, but as there were only 
four running alternately with horse cars, it was impossible 
to demonstrate the scheme from an economical point of 
view. , 

It is true that in the other attempts made, employing 
paste accumulators, the dead weight was reduced by about 
one-half, but these experiments only proved that paste cells 
were out of the question for that kind of work, owing to the 
enormous cost for renewal. - Let us compare the weight and 
capacity of accumulators of the present day with those of 15 


years ago; there are accumulators of the Planté type with a 


capacity of 100 ampere-hours weighing 18 lbs. (against 
72 lbs. in 1885) which in a car would ‘make a total weight 
of 1,440 lbs., instead of 5,760 lbs., the cost of manufacturing 
which accumulators has been reduced 50 per cent., naturally 
reducing the cost of maintenance on the same scale. 

For the system of electrical tramcars in Paris, which are 
running successfully by accumulators, a mixed type is used, 
a Planté positive and paste negative, as it has been proved 
that those Planté positives last three times as long as a 
paste one. l i 7 

Why should not London also have its lines of electric 
tramways by accumulators ? There are at present accumu- 
lators that would enable a system to be run on a good 
commercial basis, and once running, any improvement that 
may be brought forward in accumulators could easily be 
adapted ; it would only be a question of renewing with plates 
of the latest improvement. 


| C. P. E. 
London, August 20th, 1900. 


W. J. Davy Enclosed Are Lamps. 


The Secretary of the Jandus Company, in his letter pub- 
lished in your issue of the 17th inst., displays a touching 
solicitude for the Jandus licensees, but it seems to me that 
his anxiety might well have been limited to his own 


company. 


The extraordinary, but unsuccessful, efforts which Mr. 
i E } 
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Gillies is making to explain away in the press the abandon- 
ment of the Jandus Company’s action against me is proof, if 
proof were needed, of the hopelessness of his company’s 
attempt to justify their allegation of infringement. 

Inasmuch as his letter has been interpreted by some of 
my customers and friends as a threatening one, and as such 
is calculated to injure my business, I beg you will let the 
facts speak for themselves, : 

While I can understand that the truth that the Jandus 
Company have “ wholly discontinued” their action against 
me may be damaging to that company, I cannot possibly see 
where the injustice comes in. | 

In the latter part of last year the Jandus Company com- 
menced an action against me alleging infringement of certain 
of their letters patent, and claiming an injunction, damages, 
and delivery of the lamps made in infringement. 

My defence was that I had not infringed their letters 
patent. 

While the matter was before the High Court, the Jandus 
Company repeatedly applied for extensions of time, and 


apparently exhausted every possible legal method of post- 


poning the date when the action could be set down for trial, 
and as they failed to set down the action for trial within the 
extended time allowed, an order was made dismissing the 
action, and in addition, on June 22nd, the Jandus Company 
served notice (a copy of which I enclose) “wholly dis- 
continuing the action.” 

Prior to serving the notice of discontinuance, repeated 
efforts were made by, or on behalf of, the Jandus Company 
to induce me to accept a license for a merely nominal con- 
sideration, or on a basis of a “union of interest.“ I abso- 
lutely declined to do anything that would involve my 
accepting, either directly or indirectly, a license from the 
Jandus Company. 

No proceedings in the nature of a test action or other- 
wise are at present pending against me. What the intentions 
of the Jandus Company may be in this respect I neither 
know nor care. , 

The Jandus action against Johnson & Phillips is in no 
sense parallel with their abortive action against me, for I 
never was, and never shall be, a licensee of the Jandus 
Company. i 

William James Davy. 


UTILISING THE WASTE HEAT OF GAS 
ENGINES. 


Ir is known that of the calorific power of the gas admitted 
to a gas engine, about one-fourth is sent adrift in the exhaust 
gases and a half in the water jacket, leaving a fourth in the 
shape of mechanical energy. In a steam engine about half 
the fuel energy reaches the engine, and the engine does well 
that does not throw away four-fifths of this half. The 
steam engine exhaust can readily be used for heating pur- 
poses if there is a demand for such heat, but very little has 
so far been effected in this way, and there must be an 
immense tonnage of coal used in domestic heating that 
might be replaced by the use of hot water pipes fed by the 
waste heat from engines. Under the circumstances, the 
paper of Mr. A. D. Adams in the Engineering Magazine 
seems almost unnecessary, for it deals with the more difficult 
task of using the waste heat from gas engines. To utilise 
such heat the means employed must not prejudicially affect 
the working of the engine. 

Mr. Adams considers that the brake-horse-power of the 
gas engine represents about 18 per cent. of the total energy 
. of the gas, and he apportions 87 per cent. to the exhaust, 
and only 40 per cent. to the jacket, the remainder to 
radiation. It is suggested to add the exhaust heat to the 
jacket water as far as possible, and to use this to warm 
buildings. This is considered practical, because the exhaust 
is usually much hotter that the jacket, which latter must be 
fairly cool, because of lubrication of the cylinder it cools. 
Jacket temperature appears to be about 150° F. Something 
like 1,028 heat units are necessary to raise a pound of water 
at 150° to steam at 212°, so that only one-tenth of the jacket 
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water, could be employed if steam heating is to be employed, 
and only half of the waste heat could thus be circulated. It 
is thus estimated that hot water should be the sole vehicle for 
the heat. In such a system the jacket water would pass 
through pipes exposed to the hot exhaust products, and 
thence to radiators or other heating or rather cooling surfaces, 
and so back to the jackets. 

The efficiency of heat-absorbing surfaces depends much 
on the temperature differences. The temperature of the 
engine exhaust is somewhat uncertain, but is estimated at 
1,050°. Feed heaters of the economiser type tell us that 
water can be heated to within 150° of the gas tem- 
perature. Such a temperature should be selected for the 
water leaving the gas heater that it will again reach the 
jacket at a certain point below 150°, and at the maximum 
flow will leave the jacket at 150°. By lowering the gases to, 
say, 350°, or through 700°, they will part with two-thirds of 
their heat. Two-thirds of 37 per cent. is about 24 per 
cent. Adding this to the 40 per cent. in the jacket gives 
a total of 64 per cent. of the total waste heat, Thus the 
cylinder supplies 62 per cent. of the heat put into the water, 
and the exhaust supplies 38 per cent. of it. 

If the radiator system reduces the temperature of the cir- 
culating water 100°, such water should enter the jacket at 
150°—62°, or 88°, and should leave it at 150°, after which 
it then leaves the exhaust heater at 150° + 38°, or 188°, 
and so on for other ranges of temperature of the radiator 
apparatus. Each square foot of such surface is allowed to 
dissipate two units of heat per hour for each degree of 
difference of temperature between the water and the 
surrounding air and a drop of 40° in the water temperature. 
The radiator has thus an average temperature on the 
254165 14, ate 
room has a temperature of 70°, each square foot will thus 
dissipate (145—70) 2 = 145 heat units. Ordinary radiator 
practice shows a drop from 210° to 190°, and a result of 
(200 — 70) x 2 = 260 units, or 1°73 times that of the gas 
engine system, and so much more radiating surface must be 
suppied for equal duty. | 

It is pointed out that if the engine jacket can be allowed 
to attain 210°, the engine economy would be improved, and 
less radiating surface would be required. About 60 square feet 
of surface is necessary for each horse-power, and about 10 
heat units per hour for each cubic foot of space warmed may 
be assumed requisite, so that 910 cubic feet may be warmed 
for each horse-power of engine. Thus about 10 H.P. would 
warm the four best rooms of a £50 or £60 London 
suburban house. Probably thisamount of heat would suffice 
in England for the whole house, for the author is writing from 
American ideas of heating and a colder climate also. If 1 H. P. 
is obtained with the gas equivalent of 1 lb. of fuel, two- 
thirds of this goes to warming, so that practically our 
assumed house is warmed for about 7 lbs. of fuel per hour, 
or, say, at the least 70 lbs. per day, on the assumption that 
heat is not used all through the house all the 24 hours. At 
208. per ton this would cost barely 8d., or less than 58. per 
week. Probably half this would serve as the year’s average, 
or, say, 3s. per week, or £7 108. per year. But the heat is 
now wasted, and could be profitably sold from a lighting 
station at a less figure than this. 

The writer suggests that hot water might thus be cir- 
culated publicly through mains laid in the streets, with, of 
course, return mains, the circulation being maintained by 
If clean, such water could be 
drawn off for domestic use, though probably it could be 
better used. to warm water drawn from the usual supply 
main by a coil heater. Four per cent. of the power of a gas 
engine might be lost by back pressure in the exhaust 
heater, but the extra gas to produce this power would give a 
better return than the same value of coal used for heating 
in the ordinary way. Obviously, the chief difficulty with 
such a system is that there will be a large winter maximum 
and a very small summer demand; but this difficulty 
appears much Jess in view of the fact that in summer there 
is also a minimum supply of waste heat from a lighting 
station, and it is such stations that are the largest fuel users. 
There would be more or less parallelism in the demand 
curves for heat and light, and where the demand for heat is 
in excess there would be no difficulty in meeting it. 


assumption of a drop of 40°, of 
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Unfortnnately, the principles and practice of common 
sense or real Socialism are so little grasped that these 
economics seem difficult of attainment. The ordinary idea 
of Socialism seems to be equality of condition for tempera- 
ments of different orders, or practical discomfort for all. 
The true article simply asks for the practice of those 
economics that are so obviously possible that only common 
sense is required to grasp them. 


INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


By HENRY E. P. COTTRELL, A. M. I. C. E. 


(Continued from page 242.) 


Feeder Panels. — Each feeder connecting through automatic 
circuit breakers with board and with the main bus bar 
throngh quick- breaking knife switches. For light currents 
where fuses are substituted for circuit breakers, these are 
arranged so as to render arcing impossible and so as to be 
ensily replaced. To each feeder circuit a maximum record- 
ing ammeter, and to each group a recording wattmeter. 

Output Pumel. —One main ammeter recording the total 
current output; one main wattmeter recording the total 
energy output; one main voltmeter corresponding to the 
main ammeter; one station clock. 

Leakaye Panel.—One recording ammeter reading up to 
_ one-tenth of the average output; one recording voltmeter 
reading 0 to 10 volts; one sensitive ammeter with two 
scales, one reading from zvyth to 2 amperes, the other from 
J to 10 amperes, with a suitable switch or plug to alter con- 
nections to either scale; one current direction indicator ; 
earth plate plugs or switches to place these in circuit with 
recording ammeter; ditto for overhead line to place it in 
circuit with low reading ammeter or generators to test for 
insulation ; ditto to connect main feeders with low reading 
ammeter. | 

Equalising Punels. An automatic circuit breaker, with 
connection to the positive pole of generator and the equalising 
bus bar. Generally all voltmeters, ammeters, and watt- 
meters are dead-beat instruments with illuminated dials. 

Connections.—All cables leading to and from switchboard 
to have a minimum insulation resistance of 1,000 megohms, 
and under no circumstances are positive and negative con- 
nections to be allowed to cross. | . 

Additional Instruments (in test room).—One portable volt- 
meter for connection with the terminals of a generator when 
running under working conditions ; one Thomson reflecting 
galvanometer rated at 10,000 ohms resistance, and coils with 
differential connections with or without induction shield; 
one D’Arsonval galvanometer rated at 2,000 ohms; one four- 
section 100,000-ohm coil and shunts of 4th, ẹẹth, and 
shoth for both galvanometers ; two portable plug Wheat- 
stone bridges rated at 10,000 ohins with coils ranging from 
‘l to 10,000 olims; a condenser, two standard Clark cells, 
and a standard megohm ; a single key, a discharging key, 
and three double reversing keys; a battery of 150 Leclanché 
cells fixed on shelf completely and thoroughly insulated from 
all surroundings. For the galvanometers a pier entirely 
isolated from all vibration carried down below the main 
foundations and with cap laid on felt or rubber is provided, 
and the switchboards connected with the test room through 
wires of extremely high insulating resistance, run on insu- 
lators and fitted with terminals. 

Switchboards.—These formed of panels bolted together 
by their angle iron frames rest on a wooden beam, to which 
they are bolted by the bottom angle iron, forming part of the 
floor, their tops being fastened to the wall by insulated tie 
rods. Over 40 inches space is allowed behind the switch- 
boards for making connections which are all clamped con- 
nections at back of board. Where bus bars have to be con- 
nected they were first rivetted and then soldered and sweated 
together. 

The position of the switchboards is determined in each 
case subject to local conditions in such a way as, first, to be 
easily reached and seen from every part of the station ; 


` of the trolley pole. 


second, to have all the connections easily accessible for 
testing ; third, to make all generator leads approximately 
equal and of minimum length; fourth, to permit the 
field magnet winding to be always on the positive side of the 
armature. : 

Overhead Trolley Wire.—In a previous portion of these 
articles the accessories connected with the “1eturn” or 
inward circuit have been considered ; in the present portion 
it 18 proposed to similarly consider those connected with the 
“ going or outward circuit. There are two ways in which 
this circuit may be provided, first, by overhead conductors or 
the trolley wire system ; second, by under-ground conductors 
or the culvert system. The first system is by far the most 
usual all over the world, chiefly on account of the relatively 
excessive cost of the culvert system. On this side of the 
Atlantic this great difference in cost has contributed, to a 
very considerable extent, to delay the adoption of electric 
traction on tramways, the unesthetic looking overhead 
conductors and their supports being held to be out of the 
question. Strange to say, the effect of the unæsthetic 
reputation attaching to overhead conductors has been 
most seriously felt in England whee the cult of 
eestheticism is most certainly less ostensible than on the 
Continent, and has considerably less raison d'être. However, 
this may have arisen, luckily for town locomotion in the 
immediate future, this more or less unreasonable prejudice 
against overhead conductors has at last been broken down, 
and the introduction of electric traction need no longer be 
hampered on account of the supposed unsightly look of the 
above-ground installation. 

Trolley wire is now practically always made of hard 
drawn copper with a conductivity of 0°98 of that of pure 
copper, and a tensile strength of some 60,000 lbs. per square 
inch. The sectional area of trolley wire must be directly 
proportional to the amount of the current it has to carry to 
avoid loss of potential in transmission through heating of the 
conductors, The element of the strain due to length of spans 
(Board of Trade standard = 120 F.), and the effect of 
temperature upon the length of wire has also to be 
taken into account so that the strain shall at the 
lowest temperature not exceed a maximum of 2,000 
Ibs. on the usual size of trolley wire (O B and 8 G = 0325 
diameter). In England where 20° of frost may safely be 
considered a maximum, a practical rule for ensuring the 
non-exceeding of the safe tensile limit is to allow 4 per cent. 
of the span as the normal sag at the average temperature of 
60 to 65° F. These considerations bear directly on the 
weight of the trolley wire to be chogen, and therefore on the 
accessories that have to be selected for use with it. The 
form of cross section is also varied in accordance with the 
area of the cross section selected ; wire required for small 
installations where the currents are small in quantity are 
invariably round, but for large installations, a bull-headed 
rail of figure 8 section and sometimes a trefoil section is 
selected. The quality of the trolley wire must be absolutely 
uniform, and it should be supplied’ in minimum lengths of 
half a mile; the joints should be silver brazed in the copper 
rod before final drawing ; the limits of variation in diameter 
should not exceed 1/810, and the tensile strength should not 
fall below the standard of 60,000 lbs. to the square inch by 


more than one-fifteenth. There are two distinct ways of 


suspending the trolley wire. Ist, over the central axis of 
The track; 2nd, parallel to the track at a varying distance 
from the central axis. These two ways arose to suit two 
ways of fixing the trolley head or shieve holder at the end 
The first was unavoidable and obliga- 
tory when the trolley head was fixed, the second became 
possible when a swivelling head was invented. In going 
round curves a certain amount of deflection from a line coin- 
ciding with or parallel to the axis of the track in both ways 
of suspension is unavoidable, and the maximum amount of 
this deflection or off-set, and, therefore, the number of 
the points of support which have to be provided for 
the suspension depends in the first case on the limiting 
angle of inclination which the fixed shieve can assume 
with respect to the wire without leaving it (20°), which 
gives a maximum off-set of 3 feet 6 inches (2 feet 24 
inches being the maximum in usual practice) and in the 
second case this depends on the maximum overhang of the 
trolley pole (10 feet) beyond its base or pillar which is fixed 
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on the central axis of the car. The first examples of the 
second method of suspending trolley wires were afforded by 
the Bristol and South Staffordshire Tramways on this side. 
There are also two distinct methods of supporting the 
suspended trolley wire, the first is from span wires fixed to 
poles on each side of the roadway or to the sides of the 
adjacent houses, the second from brackets attached to poles 
or houses on one side of the roadway. The span-wire method 
was practically obligatory with the central-axis method of 
suspension, as otherwise the overhang of the brackets became 
excessive, but with the parallel method of suspension it has 
become largely optional and dependent upon exceptional local 
circumstances, as the overhang of the brackets with a 
limiting off-set of 10 feet from the central axis can generally 
be kept down to very reasonable limits. 


The present neat and ingenious, and with all, simple 


insulating and supporting devices which the line erector has 
at his command, were like most other accessories connected 
with electrical traction gradually and slowly developed from 
crude adaptations of telegraph material with which the first 
linesmen had to meet the special requirements of trolley con- 
ductors. Each special point has now its appropriate device, 
the evolution of which has been chiefly due to the enterprise 
and inventiveness of the manufacturers on the West side of 
the Atlantic. As long as the materials used for various 
forms of line insulation were limited to porcelain, glass, and 
paraffined wood, Very little progress was possible in special- 
ising the forms of insulators. This specialisation only 
became possible when a cheap material of the character of 
the Aetna insulator was invented. This material is com- 
posed of ingredients which form a homogeneous mass 
susceptible of being readily moulded under pressure while 
in a plastic condition, the finished ‘product being ex- 
ceedingly tough, strong, resisting, impervious, absorbent 
and non-conducting, hard, fibrous and resonant, 
standing any amount of hard wear and tear and ill-treat- 
ment, The trolley wire is attached to the hangers by ears“ 
or clips of lengths varying from 7, 9, and 15 inches to as 
much as 36 inches in special cases, There are two types of 
clips or ears in use: Ist, the soldered type where the wire is 
soldered to the clip; and 2nd, the mechanical type where 
the wire is held between the jaws of two or more plates 
interlocked by bolts or wedges. It may be at once stated 


that the first type, although more costly to erect and taking 


more time, gives by far the best results so long as the 
soldering is effected so as not to permanently alter the 
character of the wire by annealing, as the clips whether 
they possess shallow or deep grooves, both of which types 
are in use, do not interfere with the running of the trolley 
shieve nearly so much as even the best examples of the 
mechanical clips ; but this interference does not matter so 
much in the parallel system of suspension as it does in the 
axial, as in the former the groove of the trolley shieve is 
practically never inclined to the trolley wire at an ‘angle 
which would materially assist the obstruction offered by the 
clip in throwing the shieve off the wire, as it constantly is in 
the latter, the inference being that the cheaper mechanical 
clips can be adopted with safety in the parallel system of 
suspension provided care is taken to so attach the wires to 
them as not to produce permanent kinks, which, in case the 
clips are shifted should weaken or render the wire unfit for 
running. | 

Many special forms of soldered clips or “ears” are 
constructed for various special uses on trolley lines. 
They are all made of malleable cast-iron or bronze metal 
castings with the shallow or deep groove tinned ready for 
soldering. 

Straight line ear. 
Curve ear. 

. Splicing ear. 

. Anchor or strain ear. 
. Feeder ear. 

Special section ears. 

All these various forms of “ears” or clips are united to 
the insulated hangers by pins or bolts with ends that screw 
into a central socket. The pins or bolts alter in shape and 
dimensions, in accordance with the type of hanger used, but 
the clips remain the same. Of mechanical “ ears or clips, 
there are a vast number of types in use, none of which are 
quite as efficient as the soldered clips for axial suspension, 
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‘firmly together. 


but with parallel suspension they are coming more and more 
into favour for reasons previously alluded to. | 

The Anderson mechanical ear is a central bronze 
metal casting with a groove for the wire to lie in on its 
lower edge. Over this fits a bent plate or clip of 
hard rolled copper or iron with eyes which close over 
slotted projections in the casting, which is fastened in the 
ordinary way to the hanger. The eyes are forced over the 
slotted projections by a special clamp, then the screw bolts 
on the top of the casting are set up and the whole bound 
It is both ‘strong, durable, and easily 
applied. 

Another favourite type is the “Badger mechanical 
ear,” this is composed of ~two interlocking plates of 
malleable iron or bronze metal, which, when put together, 
leave a groove in which the trolley wire is clamped by the 
wedge-shaped stud of the insulator being forced into the 
jaws formed by the upper half of the plates. A pin through 
stud and ear fastens these together. The above examples 
are typical of most forms of mechanical ear, and they can 
be adopted to all types of hangers where the trolley wire is 
rolled into special shapes other than the usual cylindrical 
form, the mechanical ears are universally used even in axial 
suspension, A special form is used with sections of 


the double-headed type. This is a clip with groove corre- 


sponding with the smaller head of the wire which is set up 
with clamping screws after the wire is inserted. 

Hangers can be divided into classes in accordance with 
the way in which the strain and the weight of the trolley 
wire is borne by the insulating material, the first being in 
tension and the second in compression. The following forms 
of hanger are in general use for line purposes :— 

(a) Straight line hanger. 

(b) Single pull off 

te) Double pull off | Curve hangers 

(d) Bracket arm hanger. 

Of the first type of hange the Ætna series, adopted on 
the South Staffordshire, Douglas & Laxey, and the Guernsey 
lines, afford very good examples. The mass of the 
head is composed of insulating material, at the centre 
being a thimble with a screw thread to take Pz inch or 
8 inch studs to connect it with the “ears,” Over the upper 
portion fits a cup-shaped casting with lugs of various shapes 
attached. This series of hangers are efficient and inexpensive, 
and well suited to light suburban and country lines where 
economy in first cost is a prime consideration. Of the second 
type of hanger, two well known forms are in general use on 


British lines, one known as the West End' insulators, the 


other as the “Globe strain” insulators. In the first form the 
insulation is completely protected from rain or injury due to 
blows from the trolley head or arm, by the whole of the e- 
ternal portions being of a bronze metal. The insulated 

consists of a steel pin or bolt heavily covered 
with insulating material, which is removable and inter- 
changeable in the various forms of hanger, and for feeder 
hangers can be exchanged for a non-insulated pin as shown. 
The castings of the various shapes corresponding to 
those of the Etna series are all made internally with 
a socket in which the steel pin previously described 
fits tightly ; round the top edge are six lugs spaced equi- 
distantly. After inserting the bolt a cap is screwed on 
provided with three fingers, which can be bent by hand so as 
to fix into the lugs in the top of the casting to prevent the 
screw caps from working loose with the vibration of the 
trolley wire and exposing the insulation to contact with mois- 
ture. Thus leakage through this cause is reduced to a 
minimum. One of the chief advantages of the ‘ West 
End” type of insulator lies in the fact that the insulated 


_ bolt is wholly protected and cannot allow the wire to fall 


even if the insulating coating were to be wholly destroyed. 
This is not the case with the tna series, or with the“ JA ” 
and “ Boston” insulators, in all of which destruction of 
insulating material involves the fall of the wire. 

The West End' series comprises also some special forms 
which are worth mentioning. One is a bracket arm 
double insulation hanger, which is used in all more recent 
installations, as affording more efficient protection against 
leakage. Others are special forms of “bridge” insulated 
hangers. One of these provides a yielding support to 
the wire so that the trolley head should not strike at high 


Non-condensing engines designed for 100 lbs. or less if 
economical, will not have much margin for overload. Hence 
a condensing engine that is to be run non-condensing. 
must have jits cylinder ratios considerably modified, or it 
must have a bye-pass to its low pressure cylinder. There is 
much truth in the above, especially for the irregular work of 
a tramway or railway, and it has often seemed to us that for such 
engines which fall below speed for their momentary maximum loads, 
if worked at all reasonably at ordinary loads, there should be a pro- 
vision that a supplementary steam supply should be admitted to the 
low pressure cylinder, 80 that a fairly small compound engine 
should run, in a sense, a5 a simple engine over the peaks. 
not think any real effort has yet been made to test the relative 
efficiency of simple and compound engines on a traction load. It 
does not appear to us that the compound principle is put to its best 
use when applied to loads that are so variable that an engine must 


speed a point without flexibility and have a tendency to run 
off. All are hangers to be fixed to overhead ironwork 
or masonry such as arches or girder spans, &. The West 
End ” series of hangers have been adopted for the Dublin, 
Bristol, Coventry, Leeds, Isle of Man, Bradford, and Liver- 
pool tramways. For special sections of heavy trolley wire 
the castings are made of heavier metal, so that any desired 
strength of hanger can be produced without alteration of 
form or dimensions. This has been done in Liverpool and 
elsewhere. There is a special tool for putting up these 
hangers where span wires are used. The castings are held in 
the fork while the span wire fits into the groove of the wheel, 


and a single movement of the lever snaps it into position. 
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. 4. | Resistance under 
Con- Size diameters. Description of Description ,000 volts, alter- 
ditions. me insulation. nase 9 up 
2 8 3 
( Small globe, Bronze Aetna 0 
2 inches 
: do. do. Hecla do. 
8 do. Mall. iron do. do. 
2 0 
Q Medium globe, Bronze Ætna do. 
> 243 inches 
d do. do. Hecla do. 
8 do. : Mall. iron do. do. 
f . 
2 Large globe, Bronze Ætna do. 
3- inches 
do. do. i Hecla do. 


The “ Globe strain” series of insulators, like the “ West 
End' series, possess the advantage of securing the trolley 
wire from falling even where the insulating material, which 
here also is in compression, is destroyed. 

In regard to the principle upon which these insulators 
are made; their resistance to tensile strains is most 
remarkable, as the above table will show, also the satis- 
factory character of the insulation afforded by these hangers 
under strains. 

(To be continued.) 
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CYLINDER PROPORTIONS FOR COMPOUND 
ENGINES. | 


THERE are two schools of thought and practice on the subject of 
drop of pressure between the cylinders of compound engines. Some 
hold there should be no drop. They think that the cut-off in the 
low pressure OF the next succeeding cylinder should be so regulated 
that there is practically continuous expansion, the one cylinder initial 
pressure being the same as the terminal pressure in the preceding 
cylinder. Mr. Ball, who recently presented a paper to the American 
Society of Mechanical Engineers on the subject of cylinder propor- 
tions, thinks that no drop is the theory of the older men, while the 


other school would allow drop on the principle that it is useless 


stroke. 

Mr. Ball’s paper is useful and interesting, and is, we believe, the 
first published in America to lay stress on the importance of reduc- 
ing the internal areas exposed to differences of pressure and 
temperature in order to keep low the cylinder condensation. He 


- recognises that the one reason why one engine is less economical 


than another working at the same pressure and range of tempera- 
ture, is simply that the cylinders differ in their action on the 


m : ; 

All the mathematics in the world are useless when applied to 
steam engine working until something more definite is known of 
this subject. Enough is known of it, however, to point clearly and 
absolutely to certain points necessary to be observed. The internal 
areas should be small ; they should be clean and bright. Possibly 
they should be oiled. Here our knowledge seems to end. Nothing 
is known as to the effect of materials. Is there an advantage in, 


too big for their load. An engine designed for highest economy 


bility for the engine under running conditions to give its best 
economy. Thus an engine is specified to give a 25 per cent. over- 


joad when run without vacuum, and a 40 per cent. overload when 
: run with vacuum. Now an engine designed for an economic load 


eith vacuum, could hardly develop its rated capacity without it, to 
say nothing of overload. 


Load in lbs. at b f 
; 5 Nature of Insulation now 
. rupture. affected. Remarks 
hi —ê 5 
3,700 Eyes stretched, Unaffected, 2 8 $ 8 
one broken intact g 355 E 
4,500 do. ö do. Ro Sa, 
4,900 Metal intact Broken f: T > O 
650000 |E a9 4 23 2 2 
5, es stretche o. haa 
á out. Sy 2 5 15 
5,400 do. do. 3.8 8 8 
7,200 Metal intact do. 842 0 A 
to 8,300 a . 4 8 8 0 
7,300 Eyes stretched do. pe Awa 7 
out. 2 8 E CE- 
8,000 l do. do. < 


be so very much too big for its ordinary load in order that it may 
Practically, tramway work is run 


admission could be extended to three-quarters for the very 
occasional peaks, and yet the ordinary duty could be run at an early 
cut-off. Itis quite an open question whether the compound prin- 
ciple is worth the loss entailed by the present system. 

The general tenour of the paper is ot erwisé that excessive expan- 
sion does not make for economy, and that drop ween cylinders is 
not necessarily to be avoided. It advocates, however, a consider- 
able reduction of the capacity of the first cylinder of compound 
engines. Though by this plan the range of temperature will be 
increased in the second cylinder, yet the exposed area inside the 
first cylinder will be very much reduced, and it is exposed area that 


the engine. In a sim le engine the limit of power is that obtained 
at maximum cut-off in the final cylinder. Thus the final cylinder 


engine. 

If this is so, the reason is not because compound working is not 
economical, but because it is not economical to run an engine under- 
loaded. Large numbers of tramway engines run at less than 50 per 
cent. of their rated economy.. In doing this they work at occasional 
maximum loads of 135 per cent. of their rated load, and must run 
for much of their time at very small loads indeed. Electric traction 


electrical men have naturally taken up the work; but the conditions 
are very different, and it is by no means certain that present practice 
is anywhere near finality. 


SS 


BUSINESS NOTES. 


Bankruptcy Proceedings.—The first meeting and 
public examination in re W. V. Scott, electrical engineer, East 
Hammersmith, are to take place on August 30th and October 16th 
respectively, at Bankruptcy Buildings. 

Books Received. —“ Transactions of the North-East 
Coast Institution of Enginecrs and Shipbuilders.” Vol. Xvi. 
London: Andrew Reid & Co., Limited. 1900. 

“ Programme of Technological Examinations at the City and Guilds 
of London Institute for Session 1900-1901.” Whittaker & Co. 
1s. net. 


Hotel Cecil.—In consequence of the building of the 
north block, the electrical installation is being largely extended 
under the superintendence of the chief engineer, W. A. 
Poynton, A. I. E. E., and a fifth 75-KW. turbo-dynamo has been 
ordered from Messrs. C. A. Parsons & Co. 
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Electrical Wares Exported. 


WEEK ENDING AUG. 22K, 1899. | WEEK ENDING AUG. 2187, 1900. 


Amsterdam es .. Value £20 Amsterdam dis .. Value £115 
Auckland s 8 75 Beira. Teleg. mat. we . . 4,510 
Beira . è 1,877 Bombay... Sa - .. 686 
Bombay... ps i >F 69 Brisbane .. re ee . 126 
Boulogne ee ee ee oe 25 Calcutta ee ee oe @e 600 
eee Ayres . . 9,807 Cape Town. o M7 
155 Teleg. apparatus . 150 
Cadiz. Elec. Teleg; mat . AO Christiania. aches: wire gs 60 
Calcutta ia A a 75 Durban T . 6342 
Christchurch , is 12 Fast London oe . 295 
Colombo ë 498 Foochow i ae j 18 
Delagoa Bay .. 69 Fremantle . 168 
p oan 25 5 ee a“ 185 Gibraltar. Teleg. mat. s 8 
reman @ + ee ee E] Hamburg ee ee e. 
anaa F P aa . 218 Teleg . Mat, .. 250 
ès 20 Melbourne. Teleg. cable 1,206 
Hiogo. Teles mat. 1 Tramway cable. 6:0 
iban 98 Port Elisabeth . 160 
Malta. St i 10 Rio Janeiro. Teleg. mat. $42 
Melbourne Si 60 Rotterdam. Teleg. mat. 250 
7 Teieg. mat 2,199 Singapore de k 61 
Odessa 13 5 olm. Teleg. mat. ee 7 
Ostend 8 148 Sydney oe a 981 
Penan ae 8 ce 15 i Teleg. mat. Šš .. 810 
Port Elizabeth .. c . 142 „, Tramway cable.. .» 647 
Teleg. wire 188 Trinidad .. sa T ss 45 
Rio Janeiro. Teire mat. . 1,424 Wellington .. 92 sa . X8 
Rotterdam .. ‘ or 20 
San Sebastian... é 95 85 
Santos cs ; ‘a is 20 
Singapore .. 107 
Stockholm. Teles. wire . 161 
Sydney ee . 1,848 
Wellington . i 46 
Yokohama. Teleg. cable . 06 
Total ja £12,698 Total £14,848 


Foreign Goods Transhipped. 


Calcutta. Elec. supplies. Value £64 | Adelaide. Teleg.app’s .. Value £70 


Aron Electricity Meters at the Paris Exhibition. 
—Among the apparatus exhibited by the Aron Electricity Meter 
Company at the Paris Exhibition are the following :—Meter for 
registering charge and discharge of accumulators, in oak case, adding 
10 per cent. automatically at charge for the efficiency of the battery, 
reading direct in ampere-hours, at a constant potential circuit of 
230 volts, arranged for a battery of 50 amperes maximum discharge 
and 500 ampere-hours capacity. Direct current, 30 amperes 440 volts 
meter, in teak case, adjusted so that it is recording energy consumed 
by a lamp battery also at the stand. Ampere-bour meter for accu- 
mulator use, registering charge current on the one set and discharge 
on the other set of dials, reading direct in ampere-hours at a constant 
potential circuit of 220 volts, to carry a maximum current of 16 
amperes. Maximum E. M. F. in series coil at supply tension. Pre- 
payment hour meter arranged for a tension of 220 volts direct 
current, adjusted for 6d. per Board of Trade unit for 2-C. p. lamps at 
220 volts with 6d. in the slot, in onk case. Hour meter recording 
the hours which a circuit is closed, adjusted for 220 volts direct 
current, in oak case. Day and night load meter, 15 amperes 110 
volts. This instrument consists of, as well as the ordinary supply 
meter, au electrically-driven clock; by means of an adjustment the 
record of the energy made may be automatically thrown over from 
one set of dials to another during the course of 24 hours, so that 
during the peak of load consumers may be charged a higher price 
than during the rest of the day. Alternating current single-phase 
30-ampere 100-volt supply type, in metal case, as approved by the 
Board of Trade, and as supplied for use in consumers’ houses. Alter- 
nating current single-phase, in metal case with glass panels, as 
_ constructed for switchboard work for central station purposes, 100 
amperes 220 volts 63 cycles. In addition to the above there is a 
lamp battery on slate with brass letters indicating the words Aron 
Meter”; on the brass letters are mounted lamps, and the direct 
current instrument, mentioned above, is recording the current con- 
sumed thereby. The Aron Company claim that their instrument is 
the only meter approved by the Board of Trade in this country for 
all methods of distribution ; while it is also claimed to be equally 
applicable for continuous, two-wire, three-wire and five-wire alter- 
nating current; single-phase, two-wire and three-wire, and two and 
three-phase methods of distribution. The instrument is statcd to 
be as equally accurate on highly inductive as on non-inductive 
circuits, hence is particularly applicable for all power work. It is 
designed to record the whole of the kilowatt capacity of the circuit 
on which it is placed, the maker's greatest achievement in this 
respect being the registration of three-wire circuit 2 x 4,000 
amperes, 2 x 300 volts. The instrument is claimed to be abso- 
lutely proportional throughout the entire range, and will register 
even to the leakage of the installation. It requires no attention 
other than being hung perfectly perpendicular by means of the 
plumb line. The energy consumed in the shunt is stated to be the 
smallest in any watt-hour meter on the market, and the drop of 
pressure across the series coil is inappreciable. All the meters on 
the board were constructed in the Aron Company’s English factory. 


Catalogues and = Lists.—From Messrs. Schumann's 
Elektrizitatswerk, Limited, of Leipzig-Plagwitz, we have received 
a leaflet illustrating their cast-stcel box motors, normal sizes of 
which up to 12 H.P. are always stocked. 

We have received from the General Electric Company, Limited, 
a copy of the thirteenth edition of their electric bell aud general 
catalogue. In 104 pages are included particulars of all varieties of 
electric bells and electrical signalling devices, batteries, and acces- 
sories, Many improvements have been introduced, but mauy of the 
prices are considerably reduced. In the“ Indicator“ pages every 
type of indicator, for ordinary bouse work, for ships, lifts, hotels, 
and, in fact, all positions where electric signalling i is desirable, are 
described. In the pages devoted to contact- -making devices, the 


multitudinous patterns of wood, china, brass and wrought-iron 
indoor and outdoor pushes and pulls have all been re-edited and 
re-arranged, many new patterns being introduced. The compilers 
of the list have aimed at facility of reference, brought about by 
clear arrangement of the illustrations and prices. The letterpress 
enables one to at once grasp the principles of the various accessories 
described and their application to the practical work of the instal- 
ling electrician. Some diagrams of connections and circuits have 
been especially drawn for this edition. They are accompanied by 
explanatory notes and iustructions for fitters. 

The Ransome and Smith Company, of Brooklyn, have issued a 
new trade circular of the Ransome patent concrete mixers. 

The B.T.H Co’s. new pamphlet No. 73, describing direct-current 
carbon-feed enclosed arc lamps, supersedes No. 52 of December last. 


Copper.— The last issue of Messrs. H. R. Merton & Co.'s 
statistical circular relating to copper shows that stocks have 
increased by 3,547 tons, and that prices have risen 20s. per ton 
during the first half of the current month. Supplies have reached 
12,915 tons, to which total North America contributes 6,628 tons, or 
nearly one-half. The supplies from other countries” total 
2,709 tons, from Chili 1,400 tons, and from Spain and Portugal 
1,278 tons. All of these amounts are rather above the average for 
previous periods of 15 days. The total deliveries during the first 
half of August, on the other hand, bave only reached a total 
9,368 tons—one much below the average for similar periods 
previous months of the year—and no “standard” copper has been 
shipped to America. The result is that supplies have exceeded 
deliveries by 3,547 tons, and that stocks have incrensed by this 
amount. The deliveries during the second half of the month are 
likely to bring the total for August up to the average figure of 
22,000 tons. The movement of prices is independent of stock 
fluctuations, and is doubtless governed by possible future con- 
tingencies. Copper was selling for £70 per ton on December 31st, 
1899, when the visible stocks in Europe were only 22,817 tons, and 
for £74 on August 15th, 1900, when stocks are nearly 10,000 tons 


larger. 


Directories.—The 1900 edition of the “ Universal 
Directory of Railway Officials,” published from the office of the 
Railway Engineer, Catherine Street, Strand, W.C., is compiled as 
usual from official sources, by Mr. S. R. Blundstone. The officials 
of all tramways in this country which are now worked by steam 
aud electrical power are now for the first time included in the list 
of railway officials, presumably because the mechanical tramway is a 
street railway according to the general rule in America, and is 
becoming so here. No doubt there is much in common between the 
tramway and railway official. This addition gives an extra interest 
to the book, from an electrical point of view of course. In the 
section giving a few short details as to the officials, length of line, 
gauge, aud so forth, railways and tramways are all mixed up 
together and arranged in alphabetical sequence. The ground to be 
covered is too great, perhaps, to allow of an additional section 
giving the electric lines separated from the trunk lines and other 
steam railways. The systems in operation on the European Con- 
tinent, Asia, North and South America, in fact, of most foreign 
parts, are included, as well as those of our own little islands. 
An alphabetical list of names of all officials is given in the latter 
half of the book. 

s Duncan’s Manual of Tramways, Omnibuses, and Electric Rail- 
ways is familiar to most railway and tramway men, and the issue 
for 1900—the twenty-third annual edition—is now before us. As 
compared with previous editions, the present one is improved by 
the addition of the accounts of a number of electric railways and 
tramways throughout the country. Wherever the information has 
been obtainable, the receipts and expenses per mile run are given 
and the amount of capital, together with other figures showing the 
1 financial position of the various undertakings stated. 

e Manual is published by T. J. Whiting & Sons, Limited, 7a, 
South Place, E. C. (38. 6d.) 


Electric Coal Cutting.— The Summerlee and Mossend 
Iron and Steel Company is introducing at its collieries at Preston 
Grange, Midlothian, electric coal-cutting plant of the Clark and 
Steven disc-cutter type. 


Electric Cranes.—The Tees Union Shipping Company, 
Limited, have recently installed at their wharf at Middlesborough 
three portable electric cargo discharging cranes. The cranes, which 
have a power of five tons, have been constructed by Messrs. Stothert 
and Pitt, Limited, the consulting electrical engineer being Mr. 
J. G. W. Aldridge, of London. The Tecs Union Shipping Company 
have already found the cranes most satisfactory, and on 3rd inst. 
the engineers (Messrs. Stothert and Pitt) invited a company to 
witness the working of the cranes at the Wharf, and afterwards 
entertained the company to luacheon at the Grand Hotel. 


Electric Power Applications.—It is not necessary to 
write much nowadays to remind electrical engineers of the vast 
possibilities contained in the development of electrical driviug by 
the application of motors. The partial success of the great power 
distribution schemes will be an untold benefit to the electric driving 
machinery industries, not merely in the actual work involved in 
their carrying out, but in the educational effect of the very 
important and practical evidence which was given by the leaders of 
engineering and other trades in the affected districts. The evidence 
was of such a character and so convincing in its terms that it should 
be placed in the bands of, and be fully digested by, every works 
owner or authority who now puts his trust in steam or gas for 
driving machinery. We rather think that consulting engineers and 
advisers who have electric driving work in prospect will not be 
slow to make use of such convincing testimony in the presence of 
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contractors for the complete design and construction of all types of 
electrie tramways and railways, electric power and lighting plants, 
and all similar undertakings, and to assist in financing commend- 
able projects. They are also prepared to make examinations of 
operating plants, report upon their physical condition and manage- 
ment, and to supervise the operation of such plants; also to make 
reports by competent and experienced engineers for bankers and 
investors on both enginecring and financial features of projected or 
operating enterprises in any part of the world. The members of 
the executive and enginecring staffs have had extensive experience 
in financing, designing, building under contract, and operating 
electrical properties. 

Paris Exhibition Awards.—At their stand at the Paris 
Exhibition the Blackman Ventilating Company, Limited, show their 
well-known fans, two of them in motion, each driven by, and com- 
bined with, a special electric motor of the company’s manufacture. 
These two fans are 36 inches in diameter; one of them exhausts air 
from, and the other blows air into spaces open to the visitor; these 
spaces are easily scparable, or made common at pleasure, by a door, 
so that the effect of the fan for either purpose is seen and felt at a 
moment’s noticc. A number of the company's belt or rope-driven 
fans are also shown, as used for ventilating and drying purposes. 
We understand that more than 50,000 Blackman fans have been put 
to work in all parts of the civilised world, displacing more than a 
million tons of air per hour, whilst Blackman electric fans are to be 
found in thousands, ventilating not only workshops and factories, 
but the apartments of Royalty, the Houses of Legislature, banks, 
clubs, hotels and so on. Blackman fans are very largely used on 
ocean-going ‘steamers, and there is scarcely a foreign port at which 
these fans are not to be found doing useful work, such as withering 
tea leaf in India, China and South Africa, drying cocoa and coffce 
in the East and West Indies, ventilating mills in all countries from 
South America to Japan, and drying wool, yarns, textile materials, 
&. A gold medal has been awarded to the company for their 
exhibit at the Paris show. 

The Simplex Steel Conduit Company, Limited, inform us that 
they have been awarded a gold medal at the Paris Exhibition, 
Class 25, for electric lighting; in addition to which their engincer 
and general manager, Mr. L. M. Waterhouse, A. M. Inst. C. E., and 
their works manager, Mr. L. H. Lander, A. I. E. E., have been 
awarded silver medals. 

The Electrical Power Storage Company and the Chloride Elec- 
trical Storage Syndicate, Limited, have received gold medals in 
Class 24, Electro-Chemistry. 

Among the names of prize-winners we notice those of Messrs. 
C. A. Parsons & Co., and the Parsons Marine Steam Turbine Com- 
pany, Limited, as having between them carried off two Grands 
Prix and two Gold Medals. Messrs. C. A. Parsons & Co. obtained 
the Grand Prix in Class 19 for Steam Engines,” and Gold Medal 
in Class 23 for Mechanical Production and Utilisation of Elec- 
tricity.“ The Parsons Marine Steam Turbine Company, Limited, 


obtained the Grand Prix in Class 33 for Materials and Plant used 


in the Mercantile Marine,“ and Gold Medal in Class 118 for 
“ Naval Construction.“ This speaks well for the various exhibits of 


- the above firms. 


The official list of awards in connection with the Paris Exhibition 
contains intimation of the following successes in Group 5, Elec- 
tricity ” :— 


CLASS 28.—PRODUCTION AND MECHANICAL UTILISATION OF ELECTRICITY. 


Grand Prix: Siemens Bros. & Co., Limited. 

Médailtes d'Or: C. A. Parsons & Co.; Mather & Platt, Limited. 

Médailles d'Argent: Robey & Co., Limited. 

Médailles de Bronze: Belshaw & Co. 

Collaborateur: Grand Prix. Dr. Edward Hopkinson (Mather & Platt, 


Limited 
} Crass 24.—ELICTnO CHEMISTRY, 


Médailles d'Or: Electrical Power Storage Company; Chloride Electrical 
Btorage Syndicate. 


Méedaille d'Argent: Sherard Cowper-Coles. 
Collaborateurs: Medaille d'Argent. Herbert Butler (E. P. 8. Company). 
| Cuags 25.— ELECTRIC LIGHTING. 
Médailles d'Or: Beneon 4 Co. and the Simplex Steel Conduit Company. 
Medailles d'Argent: Belshaw & Co. and the City of Bath. 
Collaborateur: Médaille d'Argent. Mr. Lander and Mr. Waterhouse (Simplex 
Steel Conduit Company). 
Crass 26,—TELEGRAPHY AND TELEPHONY. 
Grand Prix: British Post Office. 
Médailless d'Argent: Patent Nut and Bolt Company. 
Crass 27.—APPLICATIONS OF ELECTRICITY. 


Grand Prix: White. 

Médaille d'Or: Crompton & Co. 

Médailles d'Argent: James Hicks; Stockall & Sos. 

Collaborateur: Meédaille d'Argent. Mr. Wm. Burton (James Hicks). 


The jury have awarded to Galloways, Limited, of Manchester, 
the Grand Prix, the highest possible award, for the exhibit consisting 
of six steel Galloway boilers, capable of supplying steam for 3,500 
1. H. p. and working at 160 lbs. pressure, and one Galloway vertical 
compound engine and dynamo capable of an output of 1,600 amperes 
of 250 volts. This is the third occasion upon which Galloways have 
received the Grand Prix at Paris, having been awarded this 
distinction at the Exhibitions of 1878 and 1889. 


Smoke Nuisance.—The South London Electric Supply 
Corporation has been fined £10 and costs on a summons by the 
Lambeth Vestry for allowing a black smoke nuisance at their works. 


Spain.—La Maguinista Bilbaina is the title of a new 
concern which has just started works at Deusk, near Bilbao, Spain, 
for the construction of electrical plant. 


The Rubber Industry.—The Board of Trade Journal 
says that the Board of Trade have received through the Foreign 
Office copy of despatch, dated 4th inst., from H.M. Ambassador at 
Berlin, enclosing copy and translation of a decree of the German 
Government, relative to the protection of the rubber industry in 
German East Africa. By this decree, which came into force on. 
January 1st, 1898, the preparation of impure rubber and the habitual 
purchase and sale of the same is rendered punishable by a heavy 
fine. The above decree may be consulted on application at the 
Commercial Intelligence Branch of the Board of Trade, 50, Parlia- 
ment Street, S.W., any day between the hours of 10 a.m. and 5 p.m. 


Tramways for Sale.—This heading does not refer to 
portable models for lectures or toy purposes, but to the valuable 
electric cable and horse tramway undertakings of the Isle of Man 
Tramways and Electric Power Company, Limited (in liquidation). 
For further particulars of the announcement see our “ Official 
Notices ” to-day. 


“ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—For the lighting last year the estimated 
expenditure was £9,990, and the actual £9,650. For the current 
year the expenditure is estimated at £11,800, the increase being due 
to the proposed substitution of the clectric light for gas in the 
central parte of the city for street lighting. 

The Gas and Electric Lighting Committee last week resolved 
upon a site for the erection of the proposed new electric lighting 
station. 


Abertillery.—The District Council has decided to take 
steps to obtain a provisional electric lighting order. A sub-com- 
mittee will visit various towns where public abattoirs and dust 
destructors are in operation. 


Ballymena.—aAn electric light scheme bas been drawn up 
by a Mr. M’Carthy, an electrical engineer (cost £8,000), and it is 
to be considered by a committee of the Urban District Council. 


Battersea.— The foundation stone was laid on Saturday 
of the new generating station from which the parish of Battersea 
will be supplied with electric light. The chief point in the speech 
of the chairman of the Lighting Committce (Mr. W. Willis) was 
that all the work had been carried out without the intervention of 
a contractor. The work of laying the mains was started in February 
of the present year, and it was expected that by April or May next 
the parish would be completely equipped, with the additional 
advantage that the working man would be placed in a position to 
enjoy the new illuminant on the system which was known as that 
of “the penny in the slot.“ The stone was laid by Mr. W. 
Matthews. . 


Blackburn.—On 17th inst. a Local Government Board 
inquiry was held into an application of the Corporation to borrow 
£190,000 for electric lighting and power extension purposes. The 
present scheme will carry the Corporation on for four or five years, 
when they will still have land available at their proposed new 
works for an even bigger scheme. 


Blackrock.—There is a proposal on foot that the two 
Urban District Councils of Kingstown aud Blackrock shall under- 
take a joint scheme for electric lighting. 


Bohemia.—A central electric lighting station is about 
to be established in the town of Elbogen, on behalf of the muni- 
cipal authorities. Water-power is to be utilised. 


Bo'ness.—The North British Supply Company and the 
South Shields Electricity Supply Company are negotiating with the 
Burgh Commission with a view to electric light proposals. 


Bradford.— Last week the City Council appointed the 
chairman and the deputy-chairman of the Electricity Committee to 
arrange with a local firm of architects for the preparation of plant 
for a new generating station at the Valley Road electricity works. 


Brisbane.—The Municipal Council has been engaged 
upon the consideration of electric lighting proposals submitted by 
several parties, including Messrs. Wright and Reason, the Electric 
Construction Company of Australasia, and others. The proposals 
and terms offered were reported upon by Mr. John Hesketh, the 
Queensland Government electrical engineer. The Council held a 
long discussion on June 16th, covering the whole question, and ulti- 
mately the matter was referred to a committee. 


Buenos Aires.—One of the troubles under which the 
River Plate electrical industry labours to-day is stated in the 
following paragraph from the Review of the River Plate :—“ The 
electric light companies in the city of Buenos Aires have entered a 
joint protest against the taxation imposed this year by the Munici- 
pality, and which they consider to be a duplicate of another tax. 
The companies have to pay 5 per cent. of their gross receipts for the 
use of the subsoil, and this year a tax has been placed on all trans- 
former pits and corner boxes, and this the companies consider to be 
already covered by the 5 per cent. tax. We understand that the 
companies intend to test the legality of several other taxes amongst 
them and that of the 5 per cent., because when some of them 
obtained their concessions the tax was only 24 of the gross revenue, 
aud if the authoritics have the right to increase it to 5 per cent., 
they would have an equal right to make 10, 20, or, in fact, any rate 
they choose.” 

(Continued on page 307.) 
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SUNDERLAND ELECTRIC TRAMWAYS. 


Ax instalment of the tramway scheme drawn up 
for the Corporation of Sunderland by their electrical 
engineer, Mr. J. F. C. Snell, was examined by the 
inspectors of the Board of Trade and Local Govern- 
ment on the 15th inst., and forthwith opened for 
traffic. The new electrical section extends from the 
centre of the town in three directions, and comprises 
a total length of 15 miles of single track. Electric 
power for operating the line is obtained at present 
from the Corporation electricity works; as we recently 
stated, a new power station, for lighting and traction 
combined, is to be erected at once. Meanwhile, a 
short account of the work already accomplished may be 
of interest. 
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stipulated that the special work at the crossings should be 
carried out without interference with the traffic on the rail- 
ways. This was successfully - accomplished by the con- 
tractors, Messrs. Dick, Kerr & Co., who laid the permanent 
way : this firm, it should be mentioned, obtained the con- 
tracts for carrying out the whole of the work in connection 
with the electric tramways. 

While the track was being built, provision was made for 
the feeders by laying a four-way stoneware casing in the 
road bed, with brick street boxes at intervals of 40 yards. 

The feeders are all of Messrs. Callender’s lead-covered 
paper-insulated type, drawn into the ducts above-mentioned; 
it was specified that they should have an insulation resist- 
ance of not less than 500 megohms per mile when tested at 
500 volts after immersion in water, atid should withstand 
a pressure test of 10,000 volts alternating after repeated 
bending and immersion in water. The feeders were 


SUNDERLAND ELECTRIC TRAMWAYS. 


The foundation of the tramways consists of a bed of con- 
crete, 6 inches thick ; upon this the rails, 7 inches deep, and 
weighing 96 lbs. per yard, are laid. The joints in the rails 
are made with fish plates 24 inches long, together with sole 
plates, 30 inches long x 12 inches x 2 inch, bolted to the 
under surface of the flanges: the gauge is 4 feet 8} inches. 
Each joint is bonded with two copper Chicago bonds, 
and the rails and tracks are cross-bonded at intervals 
of 120 feet with similar bonds. All the points are of 
cast-steel, of the spring type, and were supplied by Messrs. 
Askham Bros. & Wilson; the crossings were built up of 
rails similar to the track rails, and drain rails were provided 
where required. One of our illustrations shows the special 
work at Southurch Road. 

During the progress of the work, which involved the con- 
version of existing tramways, cross-overs were laid so as to 
‘enable traffic to be carried on with horse cars without inter- 
ruption. A somewhat unusual feature in tramway work in 
this country consists of level crossings over steam railways; 
these were rendered necessary at ‘Sunderland by the prior 
existence of private railways, or, as they are called locally, 
“ wagon-ways, leading to adjacent collieries, and it was 


deflection of not more 


designed to give a distribution efficiency of 95 per cent. 
with 50 cars running; they vary in size from 0°35 square 
inch to 0'1 square inch cross-section, and were laid along 
the routes shown on the skeleton plan herewith. In 
addition to the positive feeders, two negative feeders were 
laid to the points shown on the plan, each 0°25 square inch 
in cross-section, and were connected with boosters in the 
electricity works. Three-core pilot and telephone cables were 
also laid from the works to five points on the system. 

The feeder pillars are situated at half-mile intervals, and 
are fitted each with two 400-ampere, and four 100-ampere 
quick-break switches, testing terminals, and lightning 
arrester, mounted on marble panels. 

The overhead gear comprises centre-pole, side bracket, 
span wire, and rosette suspension, the first two of which are 
shown in our illustrations. The poles used are built up in 
two sections, telescoped for 18 inches, and welded together. 
They are 31 feet long, and stand 25 feet above ground. 
Three sizes of pole are in use, specified to give a temporary 
than 6 inches and a permanent 
set of 5 inch, with the following test weights applied near 
the end :— : A. 


F 
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No. 1, for temporary deflection test, 500 Ibs.; for 
permanent set test, 1,000 lbs, ; No. 2, 900 and 1,500 lbs.; 
No. 3, 1,200 and 2,000 lbs. In addition the poles had to 
pass drop tests and dimensional tests. 

The trolley wire is of hard-drawn copper, 0°325 inch 
diameter, and capable of withstanding a tensile stress of 
4,400 Ibs. 

The whole of the 
overhead electrical 
equipment, switch 
pillars, &c., was 
supplied and erected 
by the British 
Thomson - Houston 
Company as sub- 
contractors. 

The negative 
boosters are motor 
driven, each capable 
of carrying a cur- 
rent of 250 am- 
peres with a * boost“ 
of 30 volts, and are 
compound wound, 
Normally the series 
field winding alone 
is in use, in series 
with the positive 
feeder, as usual, the 
armature being in 
series with the nega- 
tive feeder: but a 
fine wire winding is 
provided suitable for 
separate excitation from the 500-volt mains, for use in case 
of a breakdown in the positive feeder. Under these conditions 
the amount of boost is regulated by a hand rheostat in the 
field circuit, 
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It is intended that not only shall the Board of Trade 
regulations 11 complied with, but the drop in the rails shall 
not exceed 35 volts when all the cars are running. 

Most of the cars are of the Electric Railway and Tram- 
way Carriage Works Company's standard “ Liverpool“ 
type, with reversed stairway, as shown in one of our illus- 


SUNDERLAND ELECTRIC TRAMWAYS. 


trations. There are 12 double-deckers, to seat 46 pas- 
sengers ; six double-deckers, with maximum traction bogies, 
to seat 60 ; and eight of the single-deck type, to seat 26. 
The last are divided into compartments for smokers and 
non-smokers. 

The trolley is of the side swivelling type, fixed in the 
centre of the car. 


The electrical equipment of the cars is 
of the English 
Electric Manufac- 
turing Company’s 
make. The motors 
are designed to 
give a tractive 
effort of not less 
than 1,000 lbs. at 
the rim of a 
30-inch wheel, at a 
speed of 10 miles 
per hour, or to give 
25 B. H. P. continu- 
ously ; the gear 
ratio is 44 to 1. 
The motors were 
required to pass a 
test of 2,000 volts 
alternating, applied 
for one hour, 
between motor 
circuit and frame, 
and a pressure 
of 1,000 volts in 
the same way at 
the end of a day’s 
run any time 
within the first twelve months of running. 

The controllers are of the series parallel type, with mag- 
netic blow-out, and are provided with an emergency electric 
braking stop. 

The whole of the work has been carried outjin the very 
best style, and has given great satisfaction. Considerable 
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Routes B—D, Roker and Christchuich. 

A—3, Southwick. 

E—10, Tatham Street. 

5—10, ria c, Chister Road. 

P H, Power house. 

e Feeder boxes. 

+ Feeders. 
Return feeders, 
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additions to the present system are to be made, and when the 
scheme is complete, the Sunderland tramways will form one 
of the most important and comprehensive systems in the 
country. We have to congratulate the electrical engineer, 
Mr. Snell, and the contractors, on the excellent progress 
which has already been made towards this end. 
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THE METROPOLITAN RAILWAY, PARIS. 


THE. history of the schemes, which had been proposed at 
various times during the past 45 years, for a convenient 
suburban traction service in Paris, is very interesting. It 
shows perfectly what wonderful effects and what changes in 
ideas have been the result of successful electrical traction. 


Lyon STATION 


There were constant discussions and dissensions as to whether 
an overhead or an underground system should be adopted. 
In the early days when steam driving was the only means at 
hand to serve the purpose, the advocates of the overhead 
line were in the majority ; naturally they did not wish to 
travel in underground tunnels, where smoke, steam, and other 
foul vapours were present. 

Of late years, however, the advocates of an underground 
system for Paris have been in the majority, since the 
objections just mentioned have been entirely removed by the 
successful introduction of electrical traction. 

Eventually it was decided to instal an underground 
system of electrical traction. When completed there will be 
about 26 miles of track, of which &} miles were opened to 
the public and commenced operation on July 19th of this year. 
The part in operation consists of about 6 miles length between 
La Porte de Vincennes and Porte Maillot, and two short 
branches, viz., from Porte Dauphine to Place de I’ Etoile and 
from the Trocadero to Place de J Etoile. 

The whole of the line is double tracked, with the excep- 
tion of some very short single track loops at junctions and 
at terminal stations. 


—ͤ— — 
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Lyon STATION. 


The subterranean tunnel of the double track has an 
elliptic vault about 23 feet wide, 7 feet high, and 1°7 feet 
thick; the vertical sides are 2°5 feet thick and 9'5 feet 
high; the floor is of the shape of a reversed vault, and is 
1°5 feet thick, the deepest point of floor surface being 
2˙3 feet below the rail head. 
| The interior of the tunnel is lined with a thickness of 


0°76 inch of Wassy cement on the vault, and a similar 
coating of Portland cement lines the walls and the floor. 

On curves with a radius of less than 328 feet, the width 
of the tunnel is increased: With curves of 300 feet radius, 
the width of the tunnel is 24 feet; with curves of 160 feet 
radius, the width is 25 feet approximately. 

The single track tunnel has a vault of semi-circular shape, 
of about 7 feet radius and 1°5 feet thick. The height of 
the side walls is 8˙3 feet, and their thickness is nearly 
2 feet; the sides are 14 feet apart at the floor, which is 
slightly convex, and has a thickness varying from 1°55 feet 
at the centre to slightly less at the sides. This tunnel at 
the curves of less than 100 feet is constructed rather wider 
at the base. 

The rail track is laid on cross sleepers of creosoted wood, 
spaced about 3 feet apart in ballast varying in depth from 
about 2 feet to 0°6 feet. | 

The track gauge is 4°4 feet, and the rails are of the 
Vignoles type, 100 Ibs. per yard, in lengths of about 50 feet. 
The rails rest on flat plates or chairs, the lengths being 
joined by four-hole fishplates about 2 feet long. 

The track is electrically equipped on the third-rail system, 
with track rail returns. The main rail is supported on 
porcelain insulators, set on extensions of every second or 
third track rail sleeper, accor ding to the position of the rail 
joints. The conducting rail is similar to the track rails, 
and all joints are bonded with four copper bonds. 

The stations on the parts which are in actual operation 
are 25 in number. The line from La Porte de Vincennes to 
Porte Maillot has 18 stations, the branch line from Place 
de l'Etoile to Porte Dauphine has three, and the branch 


STATION AT PORT DE VINCENNES. 


from Place de l' Etoile to the Trocadero has four stations. 
This includes as separate stations the three distinct parts at 
Place de I’ Etoile. 

Of these stations, 17 have a vaulted roof, and are of 
similar construction to the tunnels, with an additional lining 
of glazed tiles and bricks. 

Seven stations have steel girder roofs, with intermediate 
masonry arches, and one station alone, the Place de la Bastille, 
is open to the sky. 

The passenger platforms are 13 feet wide, and rather 
more than 3 feet high above the rail-head ; by this arrange- 
ment passengers step down about 5 inches into the railway 
train when embarking. Staircases lead from the street 
pavements down to the station platforms. Both the trains 
and the tunnels are electrically lighted ; the stations with 
vaulted roofs are lighted by incandescent lamps, spaced 
about 13 feet apart, and those with the steel girder roofs 
are lighted by arc lamps. 

The rolling stock consists of trains made up of one 
locomotive and two trailers. There are 46 locomotives or 
motor carriages ; of these 34 are provided with a controller 
at one end only, and 12 have a controller at each end. The 
horse-shoe arrangement of the track at each terminus 
obviates the necessity of running the trains in both directions, 
and turntables are provided should it become necessary to 
turn the locomotive. 


Each locomotive is equipped with two Westinghouse 
motors. They are of 120 H.P. each, four-pole, and are 


306 


THE ELECTRICAL REVIEW. 


[Vol. 47. No. 1,187, Avaust 24, 1900. 


entirely iron - clad. 
The - pole-pieces are 
of soft steel lamina- 
tions, cast into the 
ronsheathing or shell. 
| These motors were 
supplied under very 
stringent conditions 
as to their reliability 
and capacity for work 


under considerable 
overloads for long 
lengths of time. 


They were first put 
under the actual tests 
stipulated, and in 
every case came up 
to their guarantee 
perfectly. They stood 
an overload for some 
time of 100 per 
cent., a pressure of 
3,000 volts alternat- 
ing current on their 
coils, and a pressure 
of 500 volts between 
adjacent commutator 
bars. The motors 
run on a 500-volt 
circuit when operat- 
ing the railway. 

The motors drive 
through a single re- 
duction spur gearing, 
having the ratio as 
1:2. The cables and 
mains, car lighting, 
automatic cut - outs, 
fuses, and in fact 
the whole of the 
electrical equipment 
of the rolling stock 


and track is West- 
inghouse, including 
the series - parallel 


controllers, which are 
of the well - known 
magnetic blow - out 
type. The total 
weight of a train, one 
locomotive and two 
trailers, with their 
full complement of 
passengers, is about 
70,000 lbs. 

The generating 
station is situated 
at Bercy on the Quai 
de la Rapée. 

The boilers are of 
thesemi-tubular type, 
and are arranged in 
three groups of six 
each, The two 
engines are of 2,600 
H.P. each, and run 
at 70 revolutions per 
minute. They are 
direct coupled to the 
generators, of which 


there are both 
alternate and direct 
current sets. The 
alternate current 
dynamo is three- 


phase, and yields an 
output of 1,500 KW. 
at 5,000 volts pres- 
sure, and at a 
frequency of 25 per 
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second. The direct 
current machine 
yields 1,500 Kw, ata 
pressure of 600 volts, 
There is, of course, a 
full equipment of 
exciters, boosters, 
converters, switching 
devices, and also a 
storage battery. The 
three-phase current is 
supplied to a con- 
verter sub-station at 
Place de |’ Etoile, and 
is changed to direct 
current at 600 volts 
to feed that part of 
the line. This sub- 
station is very fully 
equipped, and con- 
tains the following 
apparatus: — Nine 
transformers of 250 
KW. each, changing 
the three-phase cur- 


rent pressure from 
5,000 volts to 360 


volts, three converters 
of 750 Kw. each, a 
battery of accumula- 
tors of 1,800 ampere- 
hours’ capacity, two 
boosters of 250 KW., 
and switchboard ar- 
rangements. Two 
sets of three-phase 


feeders enter this 
station and three 


direct current feeders 
leave it. 


The fares charged 


on this line are 25 
centimes for first- 


and 15 cen- 
times for second-class 
passengers, whatever 
the distance travelled 
may be. 

The trains are now 
in full operation, The 
comfort of travelling, 
and the speedy means 
of getting from one 
part of the city to 
another without 
bother, crush, or 
hurry on the part of 
the passengers has 
already made the line 
immensely popular, 
and ensured a pros- 
perous future for this 
railway, for Which 
Paris has waited so 
long. 


class, 


Sturtevant En- 
gineering Company. 

This company is cìr- 
culating, for the benefit 
of electrical engineers 
visiting the Paris Exhi- 
bition, a list of exhibits 
at which may be seen 
machines of many va- 
rieties being driven by 
motors controlled by 
their Cutler - Hammer 
motor controlling tap- 
paratus, for: whichithey 
invite an inspection. 


— . a 
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ELECTRIC LIGHT AND POWER NOTES. 


(Continued Jrom page 302.) 


Carlisle.— The Public Lighting Committee have decided 
to fix two 32-c.p. incandescent lights on arc lamp pillars in the 
public streets, and to light them after 11 p.m., in place of the arc 
lamps. The change is to be made on one circuit of 10 arc lamps 
first, as a trial. — 


Crieff.—In connection with the proposal of the North 
British Electric Supply Company to apply for a provisional order, 
the Council has appointed a committee to consider whether the 
matter shall be kept in its own hands. 


Driffield—A Hull paper says that several firms of 
electrical engincers have communicated with the authorities at 
Driffield offering their professional services to the town. They had 
heard that arrangements were being made for supplying the town 
with electricity. The writer adds: Evidently the wish was father 
to the thought, as the Council have never so much as contemplated 
anything of the sort. At present they have enough on their hands 
withithe gas light undertaking.” * 


Dublin.— The meeting of the Electric Lighting Com- 
mittee held on 17th inst., had before it the consideration of the 
report of Messrs. McCall and Jones, who were recently appointed as 
a sub-committee to visit Continental cities with the object of 
inquiring into the working of the three-phase system of electric 
lighting there, with a view to reporting as to the advisability, 
or otherwise, of adopting that system for the purposes of elec- 
tric lighting in Dublin. The sub-committee’s report was read, 
and the substance of it was that they recommended the adoption of 
the three-phase system for the electric lighting of the city. The 
Electric Lighting Committce ordered that the report should be 
printed and circulated amongst the members of the Corporation, and 
its contents will be discussed at the next monthly meeting of the 
Council. 

The Daily Nation for 18th inst. says the Lord Mayor has called a 
special mecting of the Corporation for Monday, for the purpose of 
adopting a report of the Electric Lighting Committee. The report 
in question is dated June 13th, and contains the following state- 
ment: 

After full consideration of Mr. Hammond's reports, your com- 
mittee beg to submit for the acceptance of the Municipal Council 
the recommendations following :— 


1. That the tender of the General Electric Company, Limited, 


London, for compound engines, generators, &c., be accepted for the 
sum of £33,061 ; 

2. That the tender of Messrs. Holdsworth & Sons, Bradford, for 
Lancashire boilers, be accepted for the sum of £6,653 ; 

3. That the tender of Messrs. Babcock & Wilcox, Limited, 
London, for water-tube boilers, be accepted for the sum of 
45, 278 

4. That the tender of Messrs. Holdsworth & Sons, Bradford, for 
fue] economisers, be accepted for the sum of £1,060; and 

5. That the Town Clerk and Law Agent be authorised to take any 
steps that may be necessary in connection with the carrying out of 
the foregoing recommendations. : 


Farnworth.—The buildings at the electricity works 
are progressing very rapidly, and the consulting engineers, Messrs. 
Lacey, Clirehugh & Sillar, hope to be able, within a very short 
time, to instruct the contractors to commence erecting the plant. 


Friern Barnet.—The Urban District Council is applying 


for a provisional order. 


Hexham.—The District Council will receive repre- 
sentatives of the Northern Counties Electricity Supply Company at 
its next meeting. . 


Hunstanton.—The Urban District Council has resolved 
to apply for a provisional order. 


Idle.— The Northern Counties Electricity Supply Com- 
pany (Newcastle) has decided not to proceed further in the matter 
of the proposed supply to Idle now that that township has becn 
taken into the City of Bradford. 


Knutsford.—The Knutsford Urban District Council 
have found their provisional order for electric lighting something of 
a White elephant.” At the last meeting the Lighting Committee 
recommended an application to the Board of Trade for an extension 
of time to permit of further inquiries, but an amendment was 
carried by which the clerk was instructed to ascertain the terms upon 
which any company or companies were prepared to take over the 
provisional order from the Council. 


Lancaster.— The Local Government Board has sanc- 
tioned a £20,000 loan for electric lighting. 


Leigh.—The Town Council at their last meeting 
increased the salary of Mr. John Foster, gas, water and electricity 
engineer, from £300 to £400 per annum. The Council proposes to 
hire out motors and to supply power at cheap rates. 


London.—At the City of London Union last week the 
Finance Committee submitted the specification of Mr. Collins, 
of 62, Broad Street, for the electric installation and ventila- 
tion at the Board offices. The specification was for £533 10s., 
£250 of which was for the installation. The matter was referred 
back. 


London.—SuHoREDITCH.—The Vestry on Tuesday resolved 
to take up a loan of £42,400 from the London County Council, and 
at the samc time referred to the Finance Committee for considera- 
tion the question of the refusal of the County Council to advance 
£25,000 owing to the lack of sufficient information. On the recom- 
mendation of the Lighting Committee, the Vestry approved the 
following rules for dealing with the accounts of consumers for 
current supplied :— 

Weekly Accounts.—Meters to be read, 8s at present, each Thursday, and 


demand notes sent to the accountant's office the same day. Payment to be 


made by the Friday week following, failing which the collector is to attend at 
the. lighting station, Coronet Street, and pronares to the defaulter’s premises, 
together with a rep esentative of the electrical engineer, who will disconnect 
the supply unless payment is made on demand. 

Monthly’ Accounts. Meters to be read on the last day of each montb, and 
demand notes to be sent to the accountant’s office the same day. On the 
demand notes payment is requested within 15 days, but the consumers should 
be allowed credit to the 2lst of each month. If payment is not made by that 
date, final notice allowing three days’ grace to be served, at expiration of which 
time the collector, accompanied by a representative of the electrical engineer, 
B to callas the defaulter’s premises, and in default of payment the supply is to 

e cut off. 

Quarterly Accounts.—Meters to be read as near quarter day as possible. 
Demand notes to be sent to the accounutant’s office by the 15th of the next 
month. Payment is requested within 16 days on demand notes. In the first 
week of the last month of the quarter a list of outstanding accounts is to be 

reparen at the lighting station, and defaulters on this list who have not paid 

e Friday, 14 days before quarter day, are to be served with final notice 

siting three daye’ grace, after which the supply will be disconnected in the same 
way as monthly accounts. 


When the sapply has been disconnected under these rules all expenses of 
re- connection shall be charged to consumer. In order that consumer's accounts 
shall be kept posted, the accountant will supply a weekly return of all cash 
received on electric lighting accounts every Friday. In addition to the second 
notice,” it is suggested that the "final notice.” allowing three days’ grace 
before cutting off the supply “ without further notice,” should be served by the 
rte collectors in the name of the Vestry clerk, as the legal reprosentative of the 

estry. 

Loughton.—A conference of representatives of Loughton, 
Woodford, Buckhurst Hill and Wanstead, has been held relating to 
the subject of electric lighting. i 


Maidstone.— The Local Government Board have notified 
that while they are virtually prepared to approve the scheme of 
electric lighting for the borough, they would like to have the 
opinion of an independent expert with regard to the same. The 
matter having been considered by the Council in committee, it has 
been suggested that Sir William Preece should be asked to give his 
opinion. ; 

Rathmines.—To-day, at 3 p.m., the Council’s elec- 
tricity works were to have been formally opened by the Lord- 
Lieutenant, but owing to indisposition of Lord Cadogan, the 
ceremony has been postponed to August 31st. 


Rhyl.—The Council has secured permission to borrow 
£15,250 for electric lighting, and £6,750 for refuse destructor. 


Rochdale.—Messrs. Lacey, Clirehugh & Sillar hope to 
commence the official tests of the plant this week. 


Slaithwaite.—The Northern Counties Electrical Supply 
Company have informed the Slaithwaite Urban District Council of 
their intention to apply for an electric lighting provisional order. 
The Council, which owns the gasworks, has deeided to interview 
the company. 


Stirling.—The staff at the electricity works is to’ be 
increased. The plant is to be extended to meet the increased 
demand, as fully two-thirds of the present output has been applied 
for. The Electric Lighting Committee is to draw up a report with 
reference to an extension of the power station in order that there 
be no unnecessary delay in delivering the machinery. The present 
state of the cngineering trade is used as an argument for 
immediately settling what is to be done. | 


Taunton.— The Corporation Electric Light Works were 
on Wednesday last week the scene of two very iuteresting 
ceremonies. The first of these, which was performed by the 
Mayoress, Mrs. W. A. Wrenn, consisted of the switching on of the 
new machinery which has just been erected at a cost of £5,000, and 
the second was the presentation to Alderman W. Potter, chairman 
of the Electric Lighting Committee, of an illuminated scroll, and to 
his wife, of a handsome silver tea service, with a large silver tray. 
Before the Mayoress switched on the new machinery, Alderman 
Potter made an explanatory statement. The presentation was made 
by the Mayor, Councillor W. A. Wrenn, who explained that it was 
in recognition of the strenuous and successful efforts Mr. Potter had 
put forth to convert the works into a paying concern. When the 
Corporation took over the works, it was necessary for several years 
to make a heavy call upon the rates to meet the working expenses, 
but last year, after paying expenses, interest and sinking fund, the 
committee were able to hand over £300 for the relief of the rates. 
The gifts were subscribed for by the members of the Council and 
townspeople generally, and Alderman Potter, in acknowledging 
them, remarked that the success of the works, considering the size of 
the town, had been unique. 


Willenhall.—At a meeting of the Urban District 
Council of Monday, the clerk intimated that he had that day had 
an iuterview with the representative of the Electric Corporation for 
Power Distribution, who had stated that the Corporation intended 
to commence at once the laying down of electric mains. These are 
to supply private and public consumers with electricity for light- 
ing and for motive power. The work, it was stated, will be com- 
pleted by the end of next February. | 


Wimbledon. — These electricity works were opened 
by the municipality on June 17th last year. The plant -was 
put down for supplying the equivalent of 5,000 8-c.p. lamps for 
strect lighting and 5,000 for private lighting. When the works 
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opened a few hundred lights were connected and 8,415 applied for. 
At the present time, however, this has increased to 19,000 lamps 
applied for for private lighting alone. Between 300 and 400 con- 
sumers are on the books, and the average number of lamps applied 
for per month has been 900 8-c.p. This has necessitated the 
preparation of an extension scheme by Mr. F. Barnes Spencer, the 
resident electrical engineer. The scheme has bcen approved by the 
Council, and is to be carried out by Mr. Spencer, the expenditure 
being about £18,000. The usual public inquiry re loan is shortly to 
be held. 


Windsor.—The Windsor and Eton Electrical Installa- 
tion Company have just completed the erection of a new battery 
room at their central station in Peascod Street, which will be capable 
of supplying 1, 600 8-c.p. lights for 10 hours. 


Yeadon.—The District Council has had a conference 
with Mr. W. C. C. Hawtayne, who is at present superintendiug the 
carrying out of electric lighting works at Heckmondwike. At the 
close of the conference the Council resolved to take a plebiscite of 
the householders in the compulsory area of supply, for the purpose 
of ascertaining the number of lights likely to be taken up at a 
charge of 5d. per unit, and after that to submit the whole of the 
facts to a ratepayers’ meeting. The period of grace allowed by the 
Board of Trade before procceding to consider the revocation of the 
Council’s provisional order expires in a little over two months. 


York.—A scheme and estimate for electric lighting of 
the laundry is being drawn up by the architect to the Board of 
Guardians. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Corporation tramway accounts for the 
past year embody the results of the first complete year of the elec- 
tric haulage system. The new method bas, of course, effected a sub- 
stantial saving. The average revenue per mile by horse traction was 
11:06d.; by electric traction, 10°56d. The working expenses were 
at the rate of 831d. for horse traction; for electric traction, 6°39d. 
The revenue amounted to £31,557 Os. 9d., and the working expenses 
to £23,027. There thus remains for interest, depreciation, sinking 
fund, &c., the sum of £8,529 138. 11d., of which £2,689 had be 
carried to renewal accouut. 


Ayr.—The Town Council have abandoned the proposal to 
supply electric power for the tramways from an independent 
generating station, and have agreed to accept an offer from the 
Electric Light Committee to supply the current from the existing 
electric stations at 14d. per unit for the first 200,000 units, and 1d. 
per unit for any quantity above that. 


Brighton.—aAt the last Council meeting there was a pro- 
tracted discussion on the scheme for developing the Aquarium. 
The committee, who recommended that competitive designs should 
be invited, were of opinion that the architects should be permitted 
to provide for the construction of an electrical tramway over the 
site from the west end of the Aquarium to the east end of the 
covered terrace at Kemp Town. It wasargued that sucha line would 
have the effect of removing a great eyesore and obstruction to the 
beach. There was no desire, it was stated, to interfere with Mr. 
Volk's electric railway, but, on the contrary, it was desired that he 
should share in the benefit of the new line. On the other side, it 
was pointed out that the Council had given Mr. Volk a long lease, 
and it was urged that, as he had been put to considerable expendi- 
ture, it would be unfair to interfere with him. Another member 
remarked that it would be “ dishonest and unfair” of the committee 
to disturb Mr. Volk. To this it was replied that it was intended to 
come to terms with Mr. Volk, and give him his living out of the 
new tramway. The latter scheme, however, was vetoed by a large 
majority, only two voting in its favour. 


Central London Railway.—According to the Sfandurd, 
the system of cancelling tickets adopted on the Central London 
Railway has been found to lend itself to fraud when, at the busiest 
stations, large numbers of passengers are crowding through the 
barriers to enter the lifts. The traveller on this liue is allowed to 
drop his ticket into the cancelling box, and as the attendant in 
charge can make little or no attempt to examine the tickets while he 
is working the hand-lever which performs the cancelling operation, 
there is nothing to prevent unscrupulous persons passing the barrier 
by dropping into the box tramway tickets or other imitations of the 
tickets issued by the Central London Railway Company. This has, 
indeed, been done in a number of cases, and it is understood that the 
directors are now considering how such a method of deception can 
be prevented. Experience has shown the necessity of several other 
changes. For instance, electric communication is being established 


at some of the stations between the platforms aud the booking halls, . 


so that a signal may be made to the lift attendant, indicating the 
approach of a train. this arrangement being needed to regulate the 
number of passengers who shall be allowed to descend to the plat- 
forms. With the present five-minute service, it has been impossible 
to avoid overcrowding at the Bank Station at certain periods of the 
day. On such occasions the 30 seconds allowed for stoppages at the 
platform has beeu considerably exceeded, with the result that the 
journey has been prolonged beyond the scheduled time, aud intervals 
of 10 minutes between the running of trains have occurred. With 
the introduction of a more frequent service, it is believed that this 
difficulty will disappear. The average number of passengers on the 
‘ay has already reached a total of about 100, 000. 


Cleethorpes.—The Yorkshire Post says that satisfactory 
progress is reported with regard to the electric lighting scheme at 
Cleethorpes. As soon as the Urban District Council receive the 
necessary authority, they intend to acquire from the mways Com- 
pany the power station which is to be erected on Poplar Road for 
the running of the cars by electric traction, and to extend the plant 
so as to provide current for street lighting. The contract for the 
erection of the station has been let by the company, who have 
already purchased the new cars at a cost of about £700 each. By 
next spring it is hoped to have the electric cars running throughout 
Grimsby and to Cleethorpes as far as Brighfon Street, at the south 
end of the Promenade. A double set of rails is to be laid aloug 
Grimsby Road, and this work will commence in October. As soon 
as the Council have the necessary authority to augment the plant, 
the whole of the tramway route will be lighted by arc lamps. The 
negotiations with the Great Central Railway Company for the 
lighting of the Cliff Gardens, Pier, and Promenade by arc lamps are 
approaching completion. Unfortunately, there is some difference 
between the Council and the Tramway Company as to who will pay 
for the widening of Grimsby Road, but the difficulty is one which, 
it is hoped, will be overcome. 


Cologne— Dusseldorf. —A financial daily says that a 
project is now being elaborated for the establishment of a lightning 
express railway service between Cologne and Dusseldorf, in Rhenish 
Westphalia. A speed of 120 miles an hour is suggested for an 
aerial railway of 33 kilometres in length. 


Dundee.—At Monday’s meeting of the Tramways Com- 
mittee a communication from the Board of Trade was submitted, 
asking the Committee to reduce the speed at which the electric cars 
are run between the beginning of the Nethergate and top of Castle 
Street to four miles an hour. The manager reported that he 
thought six miles an hour should be allowed, and it was resolved 
to apply to the Board of Trade for permission to run at this rate. 


Kearsley.—The District Council has received the 
authority of the Board of Trade for the use of electricity for 
traction. 


Llanelly.— The Western Mail says that the scheme for 
establishing a system of electric cars at Llanelly is now to be pro- 
ceeded with, terms having at last been arranged between the 
Insulated Wire Compauy and the proprietors of the existing tram- 
ways at Llanelly. It is proposed that the new service shall also 
embrace the outlying districts of Llwynhendy, Pwll, and Felinfoel. 
There will also be a complete installation of electric light. The 
estimated expenditure comes close to £100,000. 


Liverpool.— It is understood that the Waterloo and 
Crosby Electric Tramway will be open for traffic on September Ist. 


Rhondda,—Mr. Sellon and other representatives of the 
British Electric Traction Company waited on the Rhondda District 
Council recently to get the Council to withdraw its opposition to 
the light railway scheme. The Council’s suggestions for street 
widening, &c., said Mr. Sellon, meant an expenditure of £14,000. 
The company were not prepared to do any widening beyond what 
had been submitted in their plans, but suggested that the question 
be left for the Light Railway Commissioners to decide. The 
Council refused to accept the suggestions, so the resolution to oppose: 
the scheme holds good. 


Royton.—The District Council has decided to apply 
for a provisional order for constructing tramways and ada a 
electricity within the district. The Oldham Tramways Committee 
are to be asked by the Royton District Council to receive a deputa- 
tion to cousider the question of tramways within the township. The 
Oldham Corporation have a clause in their new Bill by which they 
could construct or work the tramways if the District Council agreed 
after first obtaining an order. The Rochdale Corporation, who 
have also a similar clause in their tramway Bill, are also to be 
approached. 

A short time ago the Chadderton District Council asked the 
Oldham Corporation to construct certain tramways within their 
district, but no reply has yet been received, although the Committee 
have visited the suggested thoroughfares. At the Council meeting 
this week another route—from Chadderton Church through Street- 
bridge to Reyton—was also placed ou the list. 

Lees District Council evidently do not understand what their 
position is with regard to tramways being run through their district, 
and to solve the matter a deputation will wait upon the Oldham 
town clerk. 


South Lancashire.— The generating station for the new 
South Lancashire Tramways is, according to the plans laid before 
Parliament, to beat Leigh, which lies pretty nearly about the centre 
of the proposed network of tramways connecting Manchester and 
Wigan, St. Helens and Bolton. 


Stretford.—The Urban District Council have at length 
come to an agreement with the Manchester Corporation, by which 
they undertake tu lease to the last-named body the tramways in 
their district for a period of 21 years, the cost of buving out the 
Carriage Company, together with the cost of the reconstruction of 
the tramways, to be repaid to the Council by the Corporation during 
the period of the lease, the Corporation in respect of electrical equip- 
ment to pay 6 per cent. per annum on the capital outlay, and all 
rates aud cost of maintenance. 
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TELEGRAPH AND TELEPHONE NOTES. 


African Telegraphs.—A Berlin daily press dispatch 
says that the preparations for laying the telegraph from Dar-es- 
Salam to Kilossa, in German East Africa, began about the middle of 
July. The German Postmaster-General has promised to ask for 
200,000 marks in the next Budget, and has stated that the tele- 
graph must reach Ujiji prior to Mr. Rhodes’s “Cape to Cairo” 
telegraph. 


Cablegrams by Telephone.—For the last five years 
the Liverpool Chamber of Commerce have been endeavouring to 
obtain concessions from the Postmaster-General, the cable com- 
panies, and the National Telephone Company, whereby cable 
messages received from abroad after business hours—6 o'clock p.m. 
—might be transmitted by telephone to addressees and replies 
received by the cable companies for transmission abroad. 
Certain facilities were granted, but they were not such as 
to meet the convenience of the mercantile community of 
Liverpool in the way.desired, and negotiations were resumed. 
Mr. Charles McArthur, Member of Parliament for the Exchange 
Division—the mercantile division—of Liverpool, as representing 
the Liverpool Chamber of Commerce, has been in communication 
with the Postmaster-General on the subject, and the facilities asked 


for will snortly be granted. The correspondence which has passed 


between Mr. McArthur and the Postmaster-General appeared in the 
daily papers on Wednesday. 


Chinese Telegraphs.—Reuter's agent at Shanghai 
stated on 21st inst. :—“ Foreign officials here have received inform- 
ation that the telegraph from Tientsin has been cut.” A despatch 
from Copenhagen on August 21st stated that the Great Northern 
Telegraph Company announces that the new cable between Taku and 
Chifu had been opened for traffic. A Central News telegram, dated 
Shanghai, August 19th, saysthat the Imperial Telegraphs Admini- 
stration announce that, relying upon international protection, they 
will at once proceed with the repair of the land lines between 
Taku, Tientsin, and Peking. 


German-American Cable.—A telegram from New York 
on the 16th inst., stated that the cable steamer Angila had connected 
up the sea cable of the new German-American cable, and bad com- 


menced laying down the portion of the cable from America to the 


Azores. 


Portsmouth Telephones.—On Tuesday a sub-com- 
mittee of the Finance Committee of the Town Council considered a 
report which had been prepared by Mr. Benhett, telephone expert, 
of Glasgow. In his estimate of the cost of the municipal system, 
be had made provision for every item of expenditure, including 
rates, sinking fund, &c., ang it worked aut to £19 10s. as the initial 
cost per instrument to the Corporation, but at the end of 25 years 
the whole of the loan would have been paid, and the undertaking 
become the property of the borough. To mect the expenditure 
and allow for contingencies, Mr. Bennett calculated that the 
following scale of charges would have to be adopted: For an un- 
limited service, £517s. 6d.; fora limited service, with 4d. per call, 
£3 10s. ; for a limited service with 1d. per call, £2 10s. As the number 
of subscribers increased, however, these charges could be reduced. Mr. 
Bennett had prepared two schemes—one for 1,000 subscribers aud 
the other for 2,000, with in each case public telephone bureau (call 
offices) in different parts of the borough. At £19 10s. per sub- 
scriber, the cost of the two schemes would work out roughly at 
£19,500 and £35,000. It was decided to recommend that the neces- 
sary steps be taken to ascertain whether a sufficient number of sub- 
scribers will come forward, and in that event it will be proposed 
to recommend for adoption one or other of the schemes submitted. | 


The Telegraphists and Lord Londonderry.— About 
a month ago an application was made by the Central Committee of 
the Postal Telegraph Clerks’ Association, which has its offices at 
Liverpool, for permission for a deputation of six delegates to wait 
upon the Postmaster-Gencral for the purpose of laying before his 
Lordship certain grievances from which they considered the tele- 
graphists to suffer. The delegates were chosen from Liverpool, 
Newcastle-on-Tyne, Glasgow, London, and Belfast. The points with 
which they wished to deal were (1) the necessity for an increased 
maximum pay, and (2) a quicker flow of promotion; (3) the per- 
manent arrestment of increments; (4) the insufficient pay after tive 
years’ service, and (5) the rights of combination. After some con- 
sideration, Lord Londonderry has now replied to the application 
through the medium of the Postmaster of Liverpool. He says 
nearly all the points which the applicants desired to bring forward 
have been dealt with in the report of the Tweedmouth Committee, 
and cannot be considered as open for discussion at present. On 
others, such as the alleged stagnation of promotion, the dual incre- 
ment, and the conditions of service in the smaller offices, his Lord- 
ship had recently received representations from a deputation of 
Members of Parliament (including Sir Albert Rollit, Mr. Steadman, 
Mr. Jacoby, Mr. P. O’Brien and others), and from a depu- 
tation of the United Kingdom Postal Clerks’ Association 
(Messrs. Brodie and Cartwright). These matters were now 
engaging his attention, aud he did not think any useful purpose 
would be served by further interviews at present. But if be tound 
that any further information was required, he would communicate 
with the applicants again later on. As regarded the last point 
mentioned, viz., the restoration of deferred increments, the present 
regulations were based upon an Order in Council, which was 
applicable to the whole Civil Service, and the Postmaster-General 
had no power to make an exception in favour of the staff of his 


department. The note was signed by Sir Geo: Murray, and dated 
August 10th. It is known that the Postal authorities resisted the 
application of the Order in Council referred to, to its own staff, but 
were overruled by My Lords. 


Uganda Railway Telegraphs.—Iu a Parliamentary 
paper on the progress of the Mombasa-Victoria (Uganda) Railway 
in 1899-1900, it is reported that a permanent telegraph line with 
three wires has been completed to Nairobi, mile 326, and with two 
wires to mile 362. The erection of a light line was undertaken for 
the Protectorate, and carried through to Kampala. 


Wireless Telegraphy.—According to certain daily 
papers the Dover Chamber of Commerce have received most satis- . 
factory promises of support in the action they are taking to get the 
wireless telegraphy installation that connected the East Goodwin 
lightship and the shore reinstated, as it proved on several occasions 
of such practical value in cases of collision. The chamber have 
memorialised the Board of Trade and Trinity House, and will bring 
the question forward at the autumnal meeting of the Association of 
Chambers of Commerce to be held at Paris next month, and amongst 
the chambers whose support they have obtained are Liverpool, 
Southampton, Bradford (Yorks), Hull, Middlesbrough, Wakefield, 
Oldham, Leith, Goole, Nottingham, Exeter, Walsall, Bolton, 
Newport, &. : 


- CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—August 25th. The Corporation invites 
tenders for steel poles, bases and brackets, for tramway equipment. 
See Official Notices August 10th. 


Aberdeen.—August 28th. The Electric Lighting Com- 


mittee wants tenders for a 12 months’ supply of cables, meters, aud 
house main fuse boxes. See Official Notices August 17th. 


Aberdeen.—September 29th. The Electric Lighting 
Committee wants tenders for two 200-Kw. direct coupled continuous 
current generators, and one 120-xw. balancing set; one 420-K w. 
direct coupled generating set. All Willans engines. See Official 
Notices ” to-day. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
ig a for three francs at the office, No. 14, Parvis St. Jilles, 

. Jilles. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. See Official Notices August 3rd. 


Cardiff.—August 31st. The Corporation wants tenders 
for sundry pipes, feed-water heater, &c., for the electricity works. 
See Official Notices” August 17th. 


Fulham.—The Vestry wants tenders for electric wiring 
at the Town Hall, Walbam Green. See Official Notices” 
August 10th. 


Germany.—August 30th.— The municipal authorities 
of Dusseldorf are inviting tenders until the 30th inst. for the supply 
and erection of two 3-ton overhead electric travelling cranes and 
two 4-ton ditto. Particulars may be obtained for 2s from, and 
5 1 to be sent to, Die Oberbürgermeister, Stadtbaumt III. 

usse : . 


Germany.—September 10th. — The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 3s. from the 
Secretariat II. der Finanz Deputation (Rathhaus Ober-Erdgeschoss, 
Zimmer 429), and tenders marked 339 are to be sent to Die Finanz 
Deputation, Hamburg. 


Greenock.—September 10th. The Police Board requires 
tenders for water-tube boilers, steam dynamos, boosters, switch- 
board, piping, &c., for electric traction. See “Official Notices” 
to-day. 


Hackney.—September 12th. The Electric Lighting Com- 
mittee is wanting tenders for the supply of condensing plant, cooling 
apparatus, pipe work and valves, fecd pumps, switchboard and 
boosters, arc lamps, meters, crane and workshop equipment. See 
„Official Notices ” August 17th. l 


Hammersmith. — September 12th. The Vestry wants 
teuders for two single-phase alternate current motors coupled to 
two centrifugal pumps. See Official Notices “ to-day. 


Hampstead. — September 27th. The Vestry invites 
tenders for eight marine boilers, piping, feed-beater or detartariser, 
fuel economiser, and tanks. See Official Notices“ to-day. 


Hanley.—August 25th. The Electric Light Committe 
is inviting tenders for two Lancashire boilers, fuel economiser, 
smoke chimney exhaust fan, feed-water heater, forced draught 
fittings, coal conveyor aud bunkers, also various accessorial plant and 
apparatus for the electricity works. Specifications, &c., from the 
borough engineer or the Corporation electrical engineer, for 5s. 


s 
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Hull.—September 27th. The Corporation wants tenders 
for certain steam and water pipes, pump, water softener, &c., for 
electricity works. See Official Notes“ to-day. 


Hford.—Atgust 29th. The District Council wants offers 


from firms willing to take up free wiring in the district. See 
“ Official Notices” August 17th. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate, 
Epsom, Surrey. See í Official Notices ” August 10th. 


Luton.— September 14th. The Town Council invites 
tenders for watt-hour and demand meters. See Official Notices” 
August 3rd. 


-Manchester.—August 25th. The Tramways Committee 


wants tenders for cast-iron bases for tramway poles. See “ Official 
Notices August 17th. 


Nelson.—September 8th. The Corporation wants tenders 
for a 200-kw. steam dynamo. Specifications from Mr. Allen, 
engineer at the gas works. £2 2s. deposit. 


Newcastle-on-Tyne.— August 31st. Tenders are wanted 
by the New Tramways Committee for conduits and holes for poles. 
Specifications (£3 3s. deposit) from the consulting engineer, Mr. 
C. Hopkinson, London and Manchester. 


Plumstead.—September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiser; steam 
piping, pumps, &c., &e. ; steam generators—two 300-1.H.P.; two 
150-1.H.P.; and one 100-1. K. P.; condensing plant, cooling tower, 
&e. ; switchboard ; battery ; traveller ; ; mains, meters, arc lamps 
and posta, &c. See “ Official Notices ” August ‘10th. 


Portsmouth.—September 4th. The Corporation wants 


tenders for the complete equipment of the 1 power station. 
See Official Notices August 3rd. 


Preston.—September 10th. The Guardians want tenders 


for an electric light installation at Fullwood Workhouse. See 
“ Official Notices“ to-day. 


Sal ford.— September 3rd. The Corporation wants 
tenders for a lighting switchboard, traction ditto, and balancing 
transformers. See Official Notices * August 10th. 


Shipley (Lorks). — August 27th. The Council wants 
tenders for steam and exhaust pipes, battery, switchboard and con- 
nections, and cables for electricity works. See Official Notices” 
August 17th. 


Southampton.—September 10th. The Harbour Board 
wants tenders for a 30-cwt. portable electric crane. Specification 
from Mr. Bowyer, Harbour Offices, Town Key. Deposit £3. 


Southampton.— September 11th. The Guardians want 
an electric lighting plant erected at the new workhouse infirmary, 
Shirley Warren. Particulars from Mr. J. Aldridge, 9, Victoria 
Street, S.W. 


Stockport.— August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See Official Notices July 13th. 


Warsaw.—August 28th. The Secretary of State for 
Foreign ‘Affairs has received a despatch from Her Majesty’s Acting 
Consul-General at Warsaw stating that tenders are invited by the 
Russian Government, not later than the 28th prox., for the telephone 
service of Warsaw, St. Petersburg, Moscow, Odessa, and Riga 
Some particulars may be examined at the Commercial Department 
of the Foreign Office between 11 a.m. and 5 p.m. 


Whitby.—September 8rd. The Council wants tenders 
for the supply of two water-tube boilers, pumps, condensers, pipes, 
&c. ; two steam dynamos, balancer, and boosters; switchboard and 
connections; battery; travelling crane; cables, arc lamps, &c. See 
“ Offcial Notices August 10th. 


Worthing.— September 3rd. The Corporation wants 
tenders for three 96-Kw. steam dynamos, two marine boilers, steam 
and other piping and condensing plant, manhole covers, arc lamps 
and posts, stoneware casings, cable work, battery, balancing trans- 
formers and motor-generators, economiser, and 5-ton traveller. See 
“ Official Notices“ August 17th. 


CLOSED. 


Blackpool.—The Electric Lighting, &c., Committce has 
placed eontracts with the following firms: Leeds Steel Works, for 
rails; Messrs. Askham Brothers & Wilsun, for points and crossings ; 
Mr. Leonard Cooper, for patent jointing matcrials for tramways; 
Messrs. Lowther Bros., for trolley poles, storage battery, boosters, 
and switchboards; and the St. Helen's Cable Company, for cables 
and trolley wires. They are for the e tramways, and the 
total amount is £27,000. 


Cardiff.—A special meeting of the electrical committee 
was held last week to consider tenders for steam pipes. There was 
but one tender. Mr. Appelbee read letters from three firms, who 
said that the time allowed between the appearance of the advertise- 
ment and the date that the tenders were required was not sufficient. 
The committee decided to re-advertise. 


Cardiff—Messrs. Dick, Kerr & Co., Limited, have 
received a contract to supply 1,000 tons of rails ard 40 tons of fish- 
plates for the Corporation trams at £8,522. The fish: bolts and nuts 
will be supplied by Ibbotson Bros., of Sheffield; the sole plates, 
points and crossings, and drain rails by Askham Bros. & Wilson; 
and the bonds by Messrs. Felten & Gilleaume. 


London.—The Shoreditch Vestry on Tuesday considered 
the undernoted tenders for the supply of cable :— 


British Insulated Wire Company nese Pree) a's £1,990 8 2 
W. T. Glover & Co. a .. 2.129 12 6 
Henley's Beba Ko. Works Company ay we .. 2,14713 1 
Siemens Bros. & 262 4 


Warrington.— The Council be ak the amended 
tender of Messrs. Johnson & Phillips for cast-iron pillars for arc 


lamps at £987. 


NOTES. 


Electrical Development on a Large Scale for 
Melbourne. The Financial Times Melbourne correspondent 
gives details of a gigantic electrical scheme for the neighbour- 
hood of-Melbourne. He says :— 


Some time ago I hinted that a gigantic corporation was being 
formed here to acquire and sell to a British company certain rights 
to supply electric power and engage in electric traction. Further 
particulars of this matter have now come to light. The new 
company is being promoted by Mr. Reginald A. F. Murray, and the 
secretary is Mr. T. Holyrood. These gentlemen, it is stated, bave 
the assurance of Major Cardew, of the firm of Sir William Precce 
and Cardew, of London, after careful examination of the plans, 
reports, routes, &c., that everything in connection with the under- 
taking could be practically carried out with financial success. It is 
estimated that to lay down the plant, &c., will cost £3,000,000, and 
in all it is likely that about 47, 000, O00 will be required. Before 
the company can commence operations a private Act of Parliament 
must be passed, and the necessary power obtained from various 
local authorities to carry out the scheme. The corporation bere has 
applied to all the municipal councils within the metropolitan area 
for permission to run electric mains through their respective arcas, 
and a conference to consider the question is, it is said, to be called. 
The aims of the company are far more gigantic than at first given 
out. It proposes to generate clectricity at a main station at 
Wyndham, 11 miles from Melbourne, on the shores of Port Philip 
Bay, just past Williamstown, and the mains are to be conveyed 
underneath the Yarra through a tunnel, for which the necessary 
sanction has been granted by the Harbour Trust. It is proposed to 
work the deposits of brown coal—said by the promoters to be 
extensive—at Altona Bay on Straubel's system. Electricity will be 
supplied to every house in the metropolitan area for all purposes, 
including cooking. All household requisites, cooking utensils, 
motors, meters, &c., will be at disposal on the hire principle, and 
will be within reach of all. If the Government be willing, the 
company will supply sufficient power to run all the suburban rail- 
roads and tramways. It is intended to construct 1034 miles of 
electric tram lines in the streets and off-streets not already touched 
by cable cars; it is proposed to erect large smelting works for 
dealing with all classes of refractory and crude ores, including those. 
having gold, copper, iron, tin, and zinc contents. In fact, the 
proposals of the company are so extensive that it takes some time 
to comprehensively grasp their real meaning. The good people of 
Melbourne are rather inclined to treat the affair as a huge joke, but 
there are signs that the scheme is being pushed from some 
influential quarters. Who is to supply the £3,000,000 or £7,000,000 ? 
Investors in the colony will not do it—hence the money will 
doubtless be sought in London. 


Personal.—The Council of University College, London, 
have appointed Mr. G. Carey Foster, B.A., F. R. S., Principal 
of the College. Mr. Carey Foster is a Fellow of the College, 
and has held the offices of Professor of Experimental Physics 
and of Quain Professor of Physics. He is also a Fellow of 
the University of London, in which University he acted as 
examiner previous to his election to the Senate. Owing to 
this appointment and to the retirement of Mr. J. M. 
Horsburgh, the secretary of the College, there will be a 
reorganisation of the administrative and executive depart- 
ment of the College. Pending the completion of this 
reorganisation, the Council have invited Dr. Gregory Foster, 
Fellow of the College and Professor of English Language and 
Literature at Bedford College, to temporarily hold the office 
of secretary, and he has accepted the invitation. 

It is announced that Major R. E. B. Crompton, of the 
Electrical Engincer Volunteers, who is now serving in 
South Africa, is to be appointed lieutenant-colonel in his 
corps on his return, 
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Electricity in the German Navy. — The Electrical 
World abstracts from the Ele. Anz. an article giving a 
summary of. the development of the use of electricity in the 
Geman Navy. From this it appears that while until about 
1895 electricity was used there only for lighting, it is now 
wed also for power purposes, for driving the ventilators, 
turrets, &c. Electric transmission of signals, orders, &c., has 
come into considerable use in recent years; for this purpose 
storage batteries are connected in parallel with the generators 
to supply current in case an accident should occur to the 

nerators. One of the largest electric installations is on the 
Fuerst Bismarck, where there are five generators, each of 
6) Kw., the voltage being 110. 


Electric Traction Progress.—Ten to fifteen years of 

hard work has not played out the electric traction industry 
of the United States. Most reports of American work still 
strike the keynote of progress and continued development. 
There is, of course, enormous scope for extensions over there, 
hence although so much has been already done, present con- 
tracts indicate that the business is on as firmly established a 
basis as it ever was. Our own country is now fairly 
awake to the need of electrical development and while the 
opportunity will not arise for the same wholesale equipment 
of new lines as in the States, it is pretty clear to all who 
have given the matter a moment’s thought that the develop- 
ment which is now taking actual shape in this country will 
beon an enormous scale, running into many million pounds 
worth of business. The New York Electrical Review recently 
made some remarks upon the position on the other side in the 
following hopeful strain ;— “ It is impossible for one looking 
over the newspapers and other sources of information which 
come to the office of a technical journal of this character, to 
avoid being forcibly struck with the enormous extension of 
the electric railway in the United States. There must be at 
this minute several thousand miles of new construction under 
way. Nearly every important trolley system in the United 
States is extending its lines and new ones are constantly 
cropping up; combinations are being formed everywhere 
between existing lines, missing links are being built, and 
already trolley systems have extended themselves so as to 
reach over distances of more than 200 miles. Another 
summer of such extraordinary activity will fairly gridiron 
the eastern and middle Western States with a continuous 
network of trolley roads, rivalling that of the steam rail- 
ways now in existence. It is hard to predict the future of a 
movement so vast and so natural. There has been nothing 
like it in history, unless, perhaps, one looks back to the early 
days of railroad building in England. What its effect will 
be upon the steam railroads it is very difficult now to say, 
except that it furnishes them with a continual (and often ex- 
ceedingly expensive) object lesson of superiority of the 
electric motor, and of the popularity and convenience of the 
single car train travelling along the highway and stopping 
wherever a passenger wants to get off or on. The subject is 
too large to discuss in the space at command, but for the 
thinking railway manager it must be to-day the most 
important subject for consideration.” 


Heetrie Railways v. Omnibuses,—The chairman of 
the London General Omnibus Company was asked by a 
shareholder, at last week’s meeting, what effect the Central 
London Railway was likely to have upon the omnibus traffic 
of the company. In reply, he stated that the Central 
London Railway had made a difference in the receipts on 
some of their lines, but, judging by the experience of the 
past, the effect would be quite temporary, as the nerves of 
the London omnibus business were sensitive and sensible 
enough to adapt themselves to any divergence of the traffic. 


American Electro-Therapeutic Association. — The 
forthcoming Convention, to which we referred last week, will 


consider in addition to reports by the ‘various standing 


committees, a large number of papers on electro-medical 
topics covering every branch of the subject of electro- 
therapeutics. They will be as follows :— 

On Galvanisation,” by Prof. A. Tripier, M.D., Paris, France. 
‘ Electro- Therapeutic Sins,” by Rev. H. Newman Lawrence, New 
Tork. 

Discussion; On electricity in Tuberculosis and present modes of 
treatment. | 


“ Ethiology of Tuberculosis, its course and termination,” by S. A. 
Knopf, M.D. 

What are the present most Successful Methods of Treatment,” 
by M. J. Brooks, M D. À 

“ Electric Light as a Therapeutic Agent,” by C. O. Files, M.D. 

“ Electric Light as a Therapeutic Agentin Diseases of tne Throat 
and Lunga,” by Wolff Freudenthal, M.D. 

Report of the practical value of Grott’s Method and of others who 
advertise cures. 

The possibilities of Electricity in the line of Specific Treatmeut. 

“The Treatment by the Galvanic Battery in private practice or 


Sanatorium,“ by A. L. Sherman, M.D. 


“ Cataphoresis: Is it plausible or practical, and the Therapeutic 
Agent suggested?“ By Margaret A. Cleaves, M.D., New York 
E. B. Silvers, M.D., Rahway, N. J., and others. en 

“ Blectro-Therapeutic Terminology,” by W. J. Herdman, M. D. 7 U 
„The value of Electricity in Diagnosis and Prognosis,” by W. M. 
Leszinsky, M. D., New York. 

“ A plea for the better application of Electricity in Diseases,” by 
J. Griffith Davis, M.D. i 

“New advances in Coil Interrupters for X-Rays,” by Mr. E. W 
Caldwell, E.E. 


Conn a 


“Combined Electrization or Galvano-Faradisation,” by A. D 


Rockwell, M.D. 
“Gleanings in the field of Electro-Therapeutics,” by Chas. O. Files 
D i 


“ Electricity as a Remedial Means,” by W. S. Watson, M.D. 
“ Electricity in Acute Diseases,” by Laura M. Reville, M.D. 


“Treatment of Gonorrheal Urethritis in the Male by Galvanic | 


Electricity,” by S. W. Smith, M.D. 

Discussion: Electricity in Gynecology and the present Reluctance 
of Gynecologists to use Eleetricity. 

“ The General Office Work of a Gynecotogist, by Fred. D. Morse, 
M.D. 

“ Treatment of Gynecological Cases with the Static Electricity,” 
by William J. Morton, M.D. 

“Treatment with Faradic and High Tension Currents,” by F. 
Schavoir, M.D. 

“The Nervous Diseases Peculiar to Women,” by G. Betton 
Massey, M.D. 

“Use of the Continuous Current and Electrolysis,” by Robert 
Newman, M.D. 

“Treatment of Uterine Diseases with Electricity,” by Prof. F 
LaTorre, M.D. l 

“Static Massage in Sub-Acute and Chronic Muscular Rheu- 
matism,” by F. Schavoir, M.D. 

“ Some general Statistics of Strictures of the Urethra, treated by 
Electrolysis,” by Robert Newman, M.D. 

“The Choice of a Coil for use with currents of High Amperage 
by R. J. Nunn, M.D. 

„Spark Gap Currents, viz: Franklinic Interrupted, Static Induced 
Wave Currents,” by William J. Morton, M.D. r 

“ Tllustrations of the Value of the Cataphoric Method in Cancer,” 
by G. Betton Massey, M.D. 

“A Universal Electro-Therapeutie Switchboard,” by Wm. J. 
Herdman, M.D. 

“The Causes of some ¢ases of Neurasthenia and their Treatment 
by Electricity,” by Francis R. Bishop, M.D. 

“X-Ray Photography,” by E. R. Corson, M.D. 

“A new form of Fluid Interruptor for using direct current,” by 
Emil Heuel, M.D. 

Lecture on Methods of Generating and Transforming Electric 
Currents for Therapeutical uses. By Mr. Charles T. Child, E.E., 
Technical Editor of the Electrical Review, New York. 

“ Electricity in Ocular Practice,” by Maurice F. Pilgrim, M.D. 

News from the International Electric Congress in Paris, by D. 
Percy Hickling, M.D. 

“Electricity in the Treatment of Dilatation of the Stomach,” by 
John A. Lichty, M.D. 


There is an abundance of other papers from different 
authors in the United States and abroad, of which no exact 
titles can be given now. The amount of work arranged by 
this well organised Association for a three days’ conference, 
is really remarkable. Our list merely mentions the papers, 
but in addition there are numerous addresses, visits and so 
forth customary on these occasions. 


A Cure for Dyspeptics !—The sooner the Central London 
Railway directors put on their extra trains the better. The 
line is bound to be besieged shortly, for a Daily Mail corre- 
spondent, who has not been able to eat anything for 18 
months, says that travelling on this deep level line has given 
back to him a ravenous appetite, so that he can now dispense 
with his accustomed tonic! He puts it down to “ozone 
generated by the electricity.” Now we know why there has 
been such good traffic on this railway, and it also partly ex- 
plains why the overstrung stockbroker takes his trips to West 
End restaurants for the midday lunch. We congratulate the 
board on the great promise for the future, while we at the same 
time commiserate with the medical profession and the city 
clerk who has to eat two penny buns where he once ate only 
one. The longing for a sniff of the briny breezes gives 
place to a clamour for the vaultlike odours of the bowels of 
the earth—for a trip to the Bush in the “ tuppenny tube.“ 
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Non-Inflammable Dielectrics.— Mr. Standage, in a 
recent issue of Engineering, directs attention to the in- 
flammable properties of the ordinary materials used for 
insulating purposes for street mains; and suggests that a 
non-fusible substance should be sought, with a view to 
diminishing the dangers that lurk in electrical installations. 
He points out that gutta-percha melts at a low temperature 
and is very inflammable, and that this is also the case with 
shellac and paraffin wax. But he has observed that glue 
may be utilised as a less fusible and less inflammable basis 
for a dielectric. There is a good deal to be said in favour 
of going wider afield for dielectrics. Gluc, and the gelatines 
generally, may be treated in many ways so as to render them 
water-proof, and it is quite possible that for some purposes 
an effective dielectric could be obtained from a judicious 
mixture of this character. It is doubtful, however, whether 
it would be durable, and it is more than doubtful whether 
it would satisfy the specifications to which manufacturers have 
to fabricate their wares. Nevertheless,“ as a nobleman once 
remarked, “there is something very loving about glue.” 
We hope Mr. Standage will adhere to it, and bringit off. 


The Sydenham Boiler Explosion.—Mr. E. N. Wood, 
Deputy-Coroner for West Kent, resumed at Lewisham, on 
17th inst., the inquest on the bodies of Frederick Elliston, 
33, and William Philbrook, 19, who met their death in a 
boiler explosion which took place on the premises of the 
Crystal Palace District Electric Supply Company on the 
25th ult. On this occasion the Deputy-Coroner had the 
assistance of Mr. J. Owner, one of Her Majesty's Inspectors 
of Factories. Mr. Walter Phillips, electrical engineer to 
the company, said that every year until this year the boiler 
had been thoroughly examined. The reason why it was not 
done this year was because the company were busy, and 
could not let the boiler be idle, as the examining process 
took over a week. Since the explosion Witness had examined 
the fragments of the boiler, and found flaws. In his opinion 
those flaws were the cause of the explosion. After farther 
evidence had been taken the Jury returned the following 
verdict :—“ That the deceased men died suddenly from 
injuries caused by an explosion of a boiler, due to its 
defective condition, which might have been discovered had 
the boiler been thoroughly examined, as it ought to have been, 
between April of last year and the date of the explosion.” 


Electric Light in Mines,—From the evidence given at 
the inquest on the bodies of the eight men who lost their 
lives through an explosion at Old Boston Colliery, it appears 
that the men worked with electric lights and naked lights, 
candles being placed at the side of the pit about four yards 
from the bottom. The colliery manager said that naked 
lights were never prohibited, and were introduced because the 
electric lights could not be moved low enough down. The 
jury added to their verdict of Accidental death” a recom- 
mendation that only safety lamps or electric lights should be 
used in pit sinking. 


The Bolton Appointment.—The Tramways and 
Electricity Joint Committee of the Bolton Corporation find 
themselves somewhat in a difficulty regarding the appoint- 
ment of a successor to Mr. Arthur Ellis, M. I. E. E., as borough 
electrical engineer and general manager of the electric tram- 
ways. There were originally 44 applications for the position, 
and these were reduced to 12. Subsequently four out of the 
12 selected were invited to attend before the Joint 
Committee, namely, Mr. A. A.- Day, assistant electrical 
engineer to the Manchester Corporation; Mr. J. A. 
Jeckell, borough electrical engineer at South Shields; 
Mr. H. F. Street, borough electrical engineer to the Halifax 
Corporation; and Mr. W. R. Wright, borough electrical 
engineer at Bootle. After a three hours’ sitting, the 
Joint Committee decided unanimously to give the appoint- 
ment to Mr. Street, but that gentleman, on being informed 
of the decision, is said to have asked for time to consider the 
offer made him. At the conclusion of the meeting of the 
committee official information was withheld from members 
of the press beyond the bald statement that, “ subject to 
certain conditions, one of the selected candidates would be 
appointed.” The commencing salary offered is one of £500 
per annum, advancing by yearly increases of £50 until the 
maximum of £750 is reached. 


Will.—The whole of the estate of Mr. B. H. van Tromp, 
who died last October, has been valued at £54,081 gross, 
including personalty valued at £42,042. He was a director 
of the Brush Electrical Engineering Company, Limited, 
the County of London and Brush Provincial Electric Light- 
ing Company, Limited, the Dover Electricity Supply, 
Limited, the Electric aud General Investment Company, 
Limited, and several other companies. 


Electrical Treatment for Lead-Poisoning.—It is 
stated that the necessary money (£150) having been sub- 
scribed, principally through the influence of the Duchess of 
Sutherland, an offer has @een made to provide the North 
Staffordshire Infirmary with electrical apparatus of the most 
modern description (available for baths, X-ray investigations, 
cautery, &c.), for the treatment of lead-poisoning. This 
offer has been gratefully accepted by the authorities of the 
institution. 


Appointments Vacant.—The Darwen Tramways Com- 
mittee is wanting a working foreman to take charge of the 
electrical equipment of the cars and overhead equipment 
under the electrical engineer, at 458. per week. Applications 
to the Town Clerk by 29th inst. 

Two shift engineers at £104 are required for the South 
Shields electricity works. 

A borough electrical engineer at £200 per annum is 
wanted by the Eccles Corporation. See “Official Notices” 
to-day. 


Works Sale.—A local correspondent informs us that the 
works of the Madelvic Motor Carriage Company at Granton 
were sold by auction in Dowell’s rooms, Edinburgh, on 
August 22nd, at the upset price of £7,000. They were 
purchased by Messrs. Galbraith & M’Call, Glasgow, for a 
client. The works were started about a couple of years ago 
to make electric motors on a system that would give the 
maximum power with a very small weight, but the company 
were never able to bring out a workable machine, and went 
into liquidation. 


NEW COMPANIES REGISTERED. 


Johnson Electro-Germicide Company, Limited 
(66,925).—This company was registered on August 9th, with a 
capital of £2,000 in £1 shares, to adopt an agreement with C. M. 
Johnson, for the acquisition of a patent for improved meats of 
destroying disease germs, and of the electrical generating machine 
now standing inthe Research Laboratory at Savoy Street, Strand, 
and to manufacture and deal in electrical and other apparatus, 
chemicals, drugs, medicines, &c. The first subscribers (each with 
one share) are:—J. M. E. Lloyd, 35, Wynnstay Gardens, Ken- 
sington, W., gentleman; A. Winfield, 56, Tubbs Road, Willesden, 
clerk; Mrs. I. M. Welch, 35, Sloane Street, S. W.; F. H. Lloyd, 82, 
Sinclair Road, Kensington, W., gentleman; C. M. Johnson, 11, 
Routh Road, Wandsworth Common, S. W., scientist; H. Moulton, 
37, Chancery Lane, W.C., clerk; and G. C. Brown, 37, Chancery 
Lane, W.C.,clerk. The number of directors is not to be less than 
two nor more than five; the first are to be appointed by the sub- 
scribers ; qualification, one share. 


Turner, Atherton & Co., Limited (66,901)—This 


company was registered on August 8th, with a capital of £175,000 
in £1 shares, to acquire the businesses now carried on by (1) John 
Turner & Sons, of Denton, Lancs., electrical engineers; (2) John 
Turner, of Denton, Lancs.; (3) The Turner Machine Company, of 
Danbury, Connecticut, U. S.A., hatters’ machinists and merchants, 
engineers, founders, hat block frame and flange makers, hardware- 
men, steam, water and gas fitters, &c.; (4) Turner Bros., of Danbury, 
Connecticut, U. S.A., hatters’ merchants, &c.; and (5) Giles 
Atherton, of Stockport, Cheshire, hatters’ machinist and mer- 
chant, felt hat body manufacturer, felt hat former, fur 
blower, clearer or cleaner, importer and exporter; and to 
carry on the said businesses and the business of mechanical 
engineers, wheelwrights, tube makers, screw, bolt and nut 
manufacturers, bicycle, tricycle, velocipede, motor cycle, and motor 
car manufacturers, platers, lamp makers, india-rubber merchants, &c. 
The first subscribers (each with one share) are :—H..H. Turner, 373, 
Manchester Road, Denton, Lancs., engineer; Albert Turner, White- 
house Ironworks, Denton, Lancs., engineer ; Arnold Turner, Danbury, 
Connecticut, U.S.A., engineer; Mrs. J. Turner, Prospect House, 
Denton, Lancs.; G. Atherton, Virginia Villa, Mile End, near Stock- 
port, Chester, hatters’ machinist; W. H. Atherton, Virginia Villa, 
Mile End, near Stockport, Chester, hatters’ machinist; G. H. 
Rowse, Cartwright Street, Hooley Hill, cashier. Henry H. Turner, 
Albert Turner, Arnold Turner, and Giles Atherton are per- 
manent governing directors; William H. Atherton and William 
E. Turner are managing directors. Registered office, Turner 
Street, Denton, Lancs. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrie and General Investment Company, Limited 
(31,506).—This company’s annual return was filed on July 23rd, 
when 20,000 ordinary and 100 founders’ shares were taken up out of 
a nominal capital of £200,000 in 39,900 ordinary and 100 founders’ 
shares of £5 each. £1 per share bas been called up on the ordinary, 
and £5 per share on the founders’ shares, resulting in the receipt of 
£20,500. 


Edmundson's Electricity Corporation, Limited 
(52,013).—This company’s annual return was filed on July 26th, 
when 40,000 shares were taken up out of.a nominal capital of 
£400,000 in £5 shares. 45 per share has been called up on 26,800, 
resulting in the receipt of £134,000 ; 13,200 shares are considered 
as fully paid. The capital has been recently increased from £200,000 
to £400,000. 


West African Telegraph Company, Limited (21,626). 
—This company’s annual return was filed on July 4th, when 23,109 
shares were taken up out of a nominal capital of £400,000 in £10 
shares. £231,090 has been paid. 


Thomas Parker, Limited (40,973).—This company’s 
annual return was filed on July 17th, when the entire capital of 
£75,000 in £10 shares had been taken up; £10 has been called up 
on each of 5,750 shares, resulting in the receipt of £57,500; 1,750 
shares are considered as fully paid. 


SUPPLY STATION ACCOUNTS. 


TRE accounts for last year of the Kingston 
Kingston-upon- Corporation electricity undertaking show that 


Thames the business has reached the turning point 
Corporation where a net deficit will be turned into a surplus, 
Electricity and we extend our congratulations to Mr. J. E. 
Aceounts. Edgcome, the Borough Electrical Engineer, 


upon having brought the undertaking to this 
state. The history of the department from 1893 shows that in that 
year and in 1894 there was a gross loss upon the working; in 1896 
the first turning point was passed when the gross profit reached 
£300, but this did not nearly cover the annual interest payable. 
Since that year the profit, after payment of interest, has steadily 
inereased, but is not yet quite sufficient to meet the charges for re- 
payment of capital. 

Owing to the large payments in 1898, under the heads of intcrest 
and sinking fund, the total deficit was larger than in the previous 
year, notwithstanding that the profit on the working had con- 
siderably increased. Large sums were spent upon buildings, plant 
and cable, which had only commenced to earn a revenue. Although 
the revenue will increase year by year it is not anticipated that the 
financial charges will increase at all proportionately. 


GENERAL STATEMENT. 


taking. 


Total capital expenditure 


1898. 1809. Inerease. 
Total capital expenditure 444,813 250,674 £5,861 
Number of units sold 232,370 364,000 131,630 
Number of lamps connected 11,858 16,180 4,274 
Groes revenue £4,701 47,512 £2,811 
Gross expenditure £3,480 £4,775 41, 295 
Gross profit = £1,221 22,787 £1,516 
Average price per unit sold 4°70d. 4°80d. + 10d. 


At the end of the last financial year 311 consumers were con- 
nected to the mains, an increase of 100 during the 12 months. 
The number of lamps connected was 16,130. Of the output private 
consumers took 264,155, and the public lamps 99,845 units. 
Curiously enough the receipts per unit have risen by about pzd., 
notwithstanding that motive power supply is being encouraged, for 
which purpose a reduced price of 3d. per unit is now being 


charged. 
REVENUE STATEMENT. 
: 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of energy .. . £4,547 470d. 87,280 480d. + 10d. 
Meter rents 14d. 179 12d — ‘02d. 
Sondry sales i 21 02d. 58 03d. + Old. 


Grogs revenue 


.. £4,701 4°86d. 


27,512 495d. + 09d. 


With the exception of ‘Establishment Charges,” the items in 
the cost sheet show reduetions which have brought the figures out 
Very creditably for a works labouring under the geographical dis- 


advantages of Kingston. 


“Coal” is reasonable at 16d. but a very 


favournble coal contract was made in 1899 some months before the 


abnormal rise in prices. 


A total cost of 34d. per unit shows that 


iu the items over which the engineer has control every economy is 


exercised. 


Cosr or PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Coal — £1,761 
Oil, waste, water and engine | } 175 
Salaries and wages incurred 

nee 5 and distribu- 508 
Repairs and maintenance of 

buildings, engines, boilers, | 

dynamos, and attending 508 

carbons, and repairs public j 

lamps. 

Works costs . . £2,942 


Rent, rdtes and rtd a 134. 


Management nses, 
salacies of nida en- 276 
goer, secretary, clerks, 


GQ eneral 5 
oharges, onery an 
printing, law charess and 113 


181d. £2,408 1°59d. 
18d. 220 d. 
52d. 613 40d. 
52d 716 47d. 
14d. 160 °10d. 
28d. 405 27d. 
12d. 228 „15d. 
02d. 25 02d. 


— 22d. 
— 03d. 


— 12d. 


Oth lamps, 
de s 18 
Total costs 


We have already alluded to the financial results of the year's 
working. It only remains to again remark upon the material im- 
provement shown by a betterment of well over £1,000 in the final 
result, and to express the hope that the current ycar will, despite 
the gloom it has brought, mark the first net profit of this under- 


Interest on loans 
Sinking fund for repayments 
Net profit (being deficit balance) 


Gross profit sie 


PROFIT STATEMENT. 


THE Dewsbury Corporation accounts dealing 


Dewsbury 
Corporation 
Electricity 

Accounts. 


with the electricity supply department, contain 
the satisfactory announcement that last year, 
for the first time, there is a balance on the right 
side after paying the sums due as interest and 


redemption. This, Mr. O. M. Jonas, the borough 
electrical engineer, believes is chiefly due to the fact that the mains 
have been extended in the residential district, and new customers 
for the department have, therefore, been obtained. 


GENERAL STATEMENT, 


Number of units sold 
Maximum load in kw. 
Number of lamps connected 
Gross revenue ee 
Gross expenditure... 

Gross profit 

Average price per unit sold 


1808. 


. £26,691 


161,154 
190 
10,128 


. £3,349 


£2,340 
£1,009 
4°66d. 


£33, 
199,924 


1899. 
229 


280 
18,028 
£4,101 
£2,855 
£1,746 
4˙64d. 


Increase. 
£6,538 
38,770 
40 
2,900 
£752 
£15 
£737 
— ‘02d. 


The effect of the tevenue upon the gross profit is obvious, and one 
point may be mentioned which indicates that the results are even 
better than shown in the accounts. The electricity supply depart- 
ment is called upon to light the Free Library free of any charge. 
This made a difference of £94 in the revenue for the year 1898, and 
of £104 in the last financial year. The results were as follows :— 


Unite soid Public Supplied free Total Number of publio 

private. lighting. to Library. output. lamps. 
1898 ... 140,199 16,197 4,758 161,154 16 arcs and 22 
. incandescent. 
1899 .. 177,165 17,457 5,302 199,924 16 arcs and 22 
incandescent. 


The average receipts per unit are fairly high, but the business is 
still small, and it cannot be expected that the expenses would be 
met with such a low price received as rules with larger undertakings. 


REVENUE STATEMENT. 


1896, 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale of energy £3,125 466d. £8,868 464d. — 02d. 
Meter rents, &c. 5 96 14d. 121 15d. ＋ 01d. 
Sale of lamps and old material 114 17d. 108 12d. — 05d. 
Sundry fees, rents received, &. 14 02d. 14 ‘Old. — 01d. 


Gross revenue 


—— —— —— — —2—AÜ—wrn — 


The works cost of under 14d., and total costs of a little over 23d, 
are good, especially in view of the reductions of over 4d. and àd. 
respectively effected in 1899. It will be seen that the gross total 
costs only rose £15, although the output increased by 38,770 units. 
Nearly all the increase in revenue therefore appears as gross 
profit. 
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Cost oF PRODUCTION. 


1898. 1809. 
Gross. Per unit. Gross. Perunit Increase. 


oaks: 3 5 £424 63d. £496 °GOd. — 03d. 
i 7 te, n 0 e — 
C et 159 „24d. 161 19d. 05d. 
ieee ere 
nera an ° x . ; 
butlon and attending pub. 470 ‘70d. 559 67d. — 03d. 
lio lamps es Pa | 
Repairs and maintenance of 
buildings, engines, boilers, | 460 68d. 218 26d. — 42d. 
dynamos, and repairs f 
street lamps. P 
Works costs.. . £1,513 225d. £1,434 1°72d. — 53d. 
Rent, V 114 17d. 197 »24d. ＋ 07d. 
e R 
salaries of managing engt | 310 46d. 336 40d. — 06d. 
neer, secretary, clerks, &0. 
General establishment 
5 81 363 54d. 378 46d. — 08d. 
surance. 
eae ee AO 206d. 10 ‘Old. — 05d. 
Total costs £2,340 348d. £2,355 2°88d. — 65d 


Under the head of “management” the electric lighting depart- 
ment is called upon to pay a sum every year towards the general 
expenscs, Officials’ salaries, upkeep of Town Hall, &c., which is out 
of proportion to the size of the undertaking. Thus in 1898 the 
charge was £260, and in 1899 £266, while in 1897 it was as much as 
£306. The financial result last year was a surplus of over £200 after 
meeting all charges. This may be attributed to good engineering 
management. 


PROFTT STATEMENT. 
1836. 1899. 
Interest on loans .. .. .. ef « £722 £795 
Sinking fund for repayments .. _.. .. 765 749 
Net profit carried to credit of rates .. —A78 202 


. . £1,009 £1,746 


Gross profit 


Stock Exchange Notices,—The Committee has been 
asked to allow the following to be quoted in the Official List :— 
British Columbia Electric Railway Company, Limited—Further 
issue of 1,600 5 per cent. non-cumulative preference shares of £10 
each, fully paid, Nos. 37,001 to 38,600. The Stock Exchange Com- 
mittee has appointed Wednesday, August 29th, special settling days 
in: Calcutta Electric Supply Corporation, Limited—Further issue 
of 10,000 shares of £5 each, 108. paid, Nos. 20,001 to 30,000, and has 
ordered the undermentioned to be quoted in the Official List :— 
National Telephone Company, Limited—Further issue of 100, 000 
ordinary shares of £5 cach, fully paid, Nos. 490,001 to 590,000. 


Alliance Electrical Company, Limited.—Warrants. 


for an interim dividend of 5 per cent. on the preference and 10 per 
cent. on the ordinary shares have been posted. 
More Capital.—The Northampton Electric Light and 


Power Company announce the raising of £5,000 more capital on 
debenture stock. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending August 18th, 1900, were £1,978 Is. 7d.; receipts for corresponding 
period, 1899, £1,919 7s. 4d.; aggregate for half-year to date, £9,760 9s. 8d. ; 
aggregate corresponding period of last half-year, £9,900 118. 4d. 

The Bristol Tramways and poms Company.—The receipts for the week 
ending August 17th, 1900, were £8,605 7s. 5d.; corresponding period, 1899, 
£8,484 148. 2d.; increase, £120 13s. 3d. 

The Central London Railway.—The receipts for the week ending August 18th, 
1900, were 44, 579; previous week, £5,042; decrease, £468. Total receipts 
(8 weeks), £18,944. iles open, 6. 

The City and South London Railway 1 receipts for the week 
ending August 19th, 1900, £1,684; August 20th, 1899, £1,080; increase, £454. 
Total receipts for half-year, 1900, to date, £10,535; corresponding period, 
1899, £6,767; increase, 43, 768. Miles open, 1900, 42; 1899, 34. . 

The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Thursday, August l6th, 1900, were £576 18s. 5d.; corresponding 
week last year, £532 168. 8d.; increase, £43 178. 2d. Total to August 16th 
1900, £13,238 178. 4d.; corresponding period last year, £11,997 2s. Od.; in- 
crease, £1,241 158. 4d. 

The Dover Corporation Tramways.—The receipts for the week ending 
August 18th, 1900, were £854 ls. 44d.; August 19th, 1999, £321 18s. 5d.; 
increase, £32 7s. 114d. Total receipts to date, 1900, £6,510 58. 8d.; corre- 
sponding period, 1899, £6,141 4s. 3d.; increase, £369 ls. Od. Miles of 
track open, 1900, 8; 1899, 8. Car miles run, 1900, 5,365; 1899, 4,916. Number 
of cars, 1900, 11; 1899, 11. 

The Dublin United Tramways Company.—The receipts for the week ending 
Friday, August 17th, 1900, were as follows:—D. U. T. Co., horse cars, 
£33 8s. 7d.; ditto, electric cars, £4,320 19s. Od.; D. S. D. Co., electric cars, 
£1,361 168. 4d.; total, £5,716 3s. 11d: corresponding week last year—D. U. T. 
Co., horse cars, £2,244 19s. 7d.; ditto, electric cars, £1,316 2s. 6d.; D. S. D. 
Co., electric cars, £1,157 10s. 8d.; total, £4,718 12s. 4d. ; increase, £997 11s. 7d.; 
aggregate to date, £35,061 0s 3d.; aggregate to date last year, £31,889 16s. Sd.; 
increase to date, £8,171 88. 7d. The mileage worked is 43 miles electrically, 
1 mile by horses, as against 18 miles electrically, 26 miles by horses, for 
the corresponding period last year. 

The Halifax Corporation Tramways.—The receipts for the week ending August 
19th, 1900, were £1,036; corresponding period, 1899, £804; increase, £232. 
Total receipts to date, 1900, £15,091; corresponding period, 1899, £12,251, 
Miles of track open, 1900, 14; 1899, 64. Number of cars,1900, 28; 1899, 14. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 19th, 1900, were £1,818; corresponding week last year, £1,695; increase, 
4123. Total traffics from July Ist, 1900, £12,108 ; ditto corresponding period, 
1899, £11,762 ; increase, £481, Miles open 6°57 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 
Ir is being said in the Stock Exchange that business has not been so 
quiet as it now is since the Baring crisis. For a long time after that 
catastrophe happened, the stock markets were absolutely apathetic, 
people not having the money for operations in Capel Court. That 
condition does not prevail at present. There is plenty of money in 
the country: were it not so the recent issues of the Electrical 
Supply companies would certainly not have met with the favourable 
reception accorded to the majority. The money market is still 
anxious, certainly, but that is due, not to the want of capital, but to 
the weak position into which the Bank of England has allowed its 
resources to sink, a position which is being rapidly remedied. It is 


from no lack of cash that markets are stagnant. The Chinese and 


South African situations arc both largely responsible for the want of 
interest in mere Stock Exchange matters which the public now 
affect, and the holiday season broods over the markets with its usual 
stifling.consequences to business. And so it comes about that only a 
twenty-fourth part of the securities we quote show any change in 
price since we last wrote about the market. 

Some surprise is expressed in the Telegraph market at the way in 
which Eastern Telegraph and Eastern Extensions are overlooked as 
investments. Both are about the same price, having regard to the 
fact that the Ordinary capital of the first is in stock, and of the 
second in shares. Both yield about the same rate of interest, 
Eastern Extensions netting £4 138. 4d. per cent. to a purchaser; 
Eastern Ordinary a few pence percent. more. If anything, it would 
appear that the latter stock is the cheaper in more ways than that 
of price. Should the new Pacific cable be laid, the Extension Com- 
pany is bound to be the heavier sufferer, although now, of course, it 
is doing an enormous business over the Chinese crisis. But the 


Eastern Company also benefits by the Oriental trouble, since it 


carries a large part of its sister company's traffic a good part of the 
way. Besides this, it has an important string to its bow in the 
shape of the South African wires. Under these circumstances, it 
would seem to be a wiser plan to purchase Eastern Ordinary at 148 
rather than China” shares at 153, equivalent in stock to 15}. 

Indo-European Telegraph shares have declined a pound, which is 
a small matter, as they stand well over 100 percent. premium. It 
is feared that the company will be affected by the terrible famine 
now raging in the dependency. The Occidental Companies’ stocks 
are retaining their hardness, and Anglo-American Deferred is up 3. 
the dealers being short of stock and anxious to attract a few 
thousands in the market. 

Electric railway and traction shares are quiet, the only note- 
worthy change being a rise of one point in Waterloo and City 
stock, an event which has not occurred for weeks past. The stock at 
its present quotation yields 34 per cent. to a buyer, and is being 
purchased on behalf of those whose existing holding cost them con- 
siderably more than the price now current. Beyond these 
averaging buyers, we do not see that investors have any temptation 
to take up Waterloo and City when they can get gilt-edged strict- 
trust stocks to pay them 34 per cent. and more. Central Londons 
exhibit no alteration; the market has dropped off in the shares to 
some extent, and it now remains to be seen whether the virgin 
traffics can be maintained. Great Northern and City Preferred 
Ordinary, £7 paid, are quoted at aslight discount. Metropolitan 
Railway Consolidated stock is weaker at 94, and Districts are down 


to 27, upon the competition of C. L. R., but London General Omnibus 


and Road Car descriptions are better, evidently recovering from the 
first shock of the Tube’s ” success. 

We now turn to the electricity supply companies, and here the 
only recordable changes are in Notting Hill Electrics and London 
Electric Supply Preference. The quotation of the latter has 
simply been widened, but Notting Hill shares are down 10s., the 
price being now ex the right to the new shares. In these some 
small market has sprung up, and the price is 1 to 14 premium. 

There is some talk about a huge Melbourne electric company 
making its appearance in London during the autumn, the concern 
having acquired certain rights to supply electricity to the town, 
besides those for constructing over 100 miles of electric tramlines 
and various other little luxuries. They say in the Australian Stock 
Exchanges that if a local affair be good, the Colonials are not 80 
foolish as to send it to the Mother Country, et vice versd. Anglo- 
Argentine Trams are better, shares cha.ging hands over 4, while 
business has been marked in Buenos Ayres and Belgrano “A” 
Preference at 5. In the provincial tramway section, Blackpool and 
Fleetwood shares are 174 and Glasgow 34. Potteries Electric Trac- 
tion have moved up to 12; New General Tractions are 34. 

Telephone shares are steady. National Ordinaries fail to regain 
the fraction which they lost last week. On the other hand, manu- 
facturin shares are hard at the prices to which they have recently 
risen. Welsbach descriptions are falling back again, the Ordinary 


stock being now at 32, and the Deferred can be obtained at 3s. per 
share. 


1 


OMPANIES. 


SHARE. LIST OF ELECTRICAL COMPANIES.—TELEGRAPH ANB TELEPHONE C 3 
` l Business done ' | 
Closing Closing during i 

week ended 


5 Dividend 
or ividends for 
“Quotation Quotation 
Share. the last three years. | Anzust 15th, | August 22nd. August 2 22nd. 


African Direct Telegraph, 4 % D 
Amazon Telegraph 5 ESI Debs., Nos. a to 1, 250 Red. 
Anglo-American Telegraph ..- 

Do. do. 6% Pref. 

Do. do. Deferred 
Chili Telephone, Nos. 4 to 44,000 - 


Commercial Cable 
Do. do. Sterling 500 23 


Cuba Telegraph 
Do. 10 % Pref. 


ear 4 igi Deb. Stock Red. 


6,000 re ; 
12,931 | Direct Spanish Telegraph or pi 985 
6,000 Do. do. Cum. Pref. ... 
30,000 do. i Debs. 
60,7107 Direct United States Cable ... 


Direct West India Cable, 44 % Reg. Deb. 


111,000 
4,000,000 Eastern Telegraph, Ord. Stock Ke 
1,795,000 Do. 40 Pref. Stock 
1,432, 2687 Do. Mort. Deb. Stock Red. : 
250,000 | Eastern Extension, N and China Telegraph 
6.7001 { Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. ann. 
? drgs., reg. 1—1, 049, 3, 976—4, 326 
26,6001 Do. do. Bearer, 1, 050—3, 975, 4, 3276, 400 
320,000“ Do. 4% Deb. Stock ... 
300,0007 Eastern and South African Telegraph, 4 % Mort. Deb. 
i Nos. 1 to 3,000, red. 1909 
200,000! Do. 4 % Reg. Mt. Debs. Gannon Sub. . 1—8, 000 
180,227 | Globe Telegraph and Trust . . 
180, 042 Do. do. 6 % Pref. 


150,000 | Great Northern Telegraph, of Copenhagen N 
Halifax and Bermuda e 44 < ist Mort. Debs., 
Nos. 1 to 1, 200, Red. 


84,300 
17,000 
100,0007 
72,680 
86,492 Do. 
490,000 National N 1 to 0505 
15, 000 Do. 6 % Cum. 1st Pref. 
15,000 Do. 6 J Cum. 2nd Pref. 
250,000 Do. 5 V Non- cum. 3rd Pref., 1 to 250, 000 
2,000,000 Do. 31 % Deb. Stock Red. 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 
100,000 Pacific and European Tel., 4 % Gier peti 1 to or 
11,839 | Reuter s. 
3,381 Submarine Cables Trust j 8 gis 
58,000 5 River Plate Telephone 
16,639 = 5% Cum. pref. N Nos. 1—16, 639 
179,947 De. i 5 1 Debs. . a 


West African 8 5 D 
—50, 0,000 and 53, 001—53, 008 * 


000 
30,008 | West Coast of America, Nos. 1 
150,000 Do. do. 4% Debs., iel 500 by Braz. Sub. ro 
Western and Brazilian Telegraph 4 1 wees Red. .. 
142154 xd 142— 151 


7006 103 —106 103 sar 


Western Telegraph, 
Do. 


Brompton & Kensington Hlec. Lt. Sup., Ord., 101 to 19, Tel 
do. 7 % Came: Pret... 


o. 
50,000 | Charing Cross and Strand Electricity Supply 
do do. do. 44% Cum. 


20,000 Do. ; 
34,000 Chelsea Electricity Supply, Ord. 
150,000 Do. do. do. X Deb. Stock Red. 
60,000 City of London Electric Lighting, Ord. 40,001—100, 000... 7 
40,000 Do. 6 V Cum. Pref., 1 to 40,000 12 56 
400,000 Do. 5 % Deb. Stock, Scrip. aes at 2115) all paid i 
40,000 Conny of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 84 
20,000 Do. 13 do. % Pref., 40, 001 60.0” see 
200,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Ba ses 
26,100 Edmundson's Elec. Corp., Ord. Shares 42 
75, 000 Do. do. 44 % 1st Mort. Deb. Stock. oe 
110,000 | London Electric Supply Corporation, Limited, are 
49,840 Do. do. do. do. 6% Pref. 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. 
85,000 Metzopo ia Electric Supply, 101 to 62, 500 
220,0007 44% First Mortgage Debenture Stock 
220,000 oe 34% 55 Deb. Stock Red. : a 
6,452 | Notting Hill Electric Lightin : 154 
40,000 | St. J ames’s and Pall Mall Electric Light, t, Ord. 141 
20,000 Do. do. 7 % Pre ef., 20,081 to 40,080 pi 
12,000 Smithfield Market Be Supply, Orc. 2 — 23 
50,000 Do. 4 % Deb. 85 — 95 xd 85 — 95 
65,000 | South London Supply, Ord. ae 3— 4 3— 4 $3 
79,900 Westminster Electric Supply, Ord., 101 to "80,000... 128 
+ Subject to Founders Shares * on Sah aoe. Exchange. 
> 1 Unless otherwise stated all shares are fully paid. | Dividends erg in deterred saate being used a6 as capital. 
rise stated all shart? are for a year consisting of the latter part of one one year and th ine next 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present | > NAME. Sor | pe Dividends tor Quotation | Quotation | week enden 
Issue. Share.“ the last three years. Aug. 15th. Aug. Bud. | Aug. 22nd, 1900. 
t 1898. | 1800. Highest | Lowest 
65,000 | Aluminium shares, Nos. 1—65,000 ... ise as 1 10 * 20 % 24— 3: 24— 33 in 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. 95 . . Stock 96 —101 96 —101 as . 
30,000 British Electric Traction ie sage AOT cies 6 6 * . 14 — 15 14 — 15 1433} 149 
50,000 Do. do. 6 Cum. Pref. . % 0 . 12 — 13 12 — 13 123 123 
200,000 Do. do. 5 % Perpetual Debenture Stock . |Stock| `.. e .. |123 —126 123 —126 1233 | 1223 
85,0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 |. ... |... Pa ve 1— ¢ a— 4 mi 5 
50,000 t Do do. 6 % Cum. Pref., 1—50,000 E er ee pe a4 H- H 1— 8 
500 f Do. do. 44 % 1st Mort. Deb. ... | 100 97 — 99 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 zs 5 15 9 15 5 % 20 0 % 114— 124xd) 114— 123 
27, 500 Do. do. 6 Cum. Pref. Nos. 1 to 27, 000 . 5 51— 6ixd} 527— 6} 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 sii 9 3 TE 11— 18 1§— 13 
90,000 Do. do. Non-cum. 6 Y Pret., 1 to 90,000 8 2 2 — 23 23— 28 
125,000} Do. a 44 eb. Stock 8 Stock ... 108 —113 108 —113 
50,000 Do. 422 2nd Deb. Stock Red .. . |Sto . . {101 —103 101. —103 
20,000 Callender's 8 Construction shares, Nos. 1—20,000 5 128% 15 5 % 15 5 % 13 — 14 13 — 14 
20,000 Do. . do. 5 % Cum. Pref. oe 5 51— 5 a ‘ 
90,000 Do. do. 43 % 1st Mort. Deb. Stock f Red . |S ock 110 —114 110 —114 
213,533 | Central London Railway, Ord. Shares 98 —. 1 10 10 — 104 | 10 — 103 10-54] 10), 
61,033 Do. do. Pref. half-shares .. 5 4 5 — 5 5 — 51 5 
71,447 Do. do. Def. do. 5 5 — 5h 5 — 54 5} 557 
855,000 City and South London Railway ... Stock 13% 24%] 127 55 — 58 55 — 58 57 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 10 ... ae M 5— 6 5 — 6 
32,098 | Crompton & Co., Nos. 1 be 91 5 3 x 3 6 Y 74%] 38— 43 32— 4}xd| 4 
Do. 5 0 8., o 
100,000 N .. 99 —102 | 99 102 
99,261 Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 56 6 6 %| 14— 2} 11— 2}xdj 13 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 6 & 6 F 34— 44 31— 44xd 
344,023 Do. do. do. | 4% Deb. Stock Red 100 eee .. | 91 — 93 91 — 93 
112,100 | Electric Construction, 1 to 112,100 ... a 286 J 6 6 Y 14— 23 12— 23 
25, 000 Do. do. Cum. Pref., 1 to 25,000. ig 217%) 7 Bae 28— 3ixd| 23— 3} 
140,300 | Do. do. Perp. 1st Mort. Deb. Stock ... Stock, 102 —105 102 —105 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . | 10 7% 7 7 10 — 11 10 — 11 a 
30,000 | Henley’s (W. 115 Telegraph Works, Ord. ... oe ol 5 12 %| 14 ‘ 15 13 — 14 13 — 14 138 
30,000 Do. do. 44 % Pref. ... 5 7 7 TE 5 — 5h 5— 654 25 
50,000 Do. 48 do. 4 Mort. Deb. Stock... Stock 44 as .. 110 —114 110 —114 sh oe 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . | 10/10 10 % 21 — 22 21 — 22 2113] 212 
300,000 | Do. do. do. 4% 1st Mort. Deb... .../100] ... | .. | 101 —104 101 —104 „ 
37,500 Liverpool Overhead Railway, Ord. van —. | 10} 33 34 38%| 8H— 9 83— 9 
10,000 t Do. do. Pref., £10 paid 55 10 5 5 5 13 — 134 13 — 133 ihe P 
37,350 | Telegraph pontoon and Maintenance * | 12 | 15 15 15 35 — 39xd | 35 — 39 372 374 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 100 . . 101 —104 101 — 104 ve sie 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5 8 * 12 % 101— 114 103— 114 
20,000 Do. do. 5 Y Cm. Prf. Nos. 1 to 20, 000. 5j ass 52 51— 52 si 3 
540, 0007 Waterloo and City Railway, Ord. Stock . . 100 . 3 * 3 * 89 — 92 xd| 90 — 9892 91 
+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE ease S OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully eta 8—10 Kensington and htebridge Electric Lighting, Ordinary Shares £5 (fully 
Brompton and Kensington, E 1 aia aie of £100 02—105. 8 lst Preference Cumulative 6 % £5 bn paid), 7—74}. De- 
National Electric Free Wiring, 12/6 paid, 7/- —9/-. 102—105. Dividend, 1899, on Ordinary Sh 11 . 
A and Hyde Electric (210 54 ), Ord., 16—17. ag? Parker, 10 (fully paid), 173. 


(£10 pd. „ 10—11. 
* To Birmingham Share List. Bank rate of discount 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, August 22nd. 
CHEMICALS, &c. This week.] Last week. tno. or Dec. | METALS, &o. (continued.) This week. | Last week. Inc. or Deo. 
@ Acid, Wa a .. per owt. 5/ 5 / | : g Copper Sheet as per ton £86 486 
a, Nitrio Wis .. per cwt. 22 / | 9 » Rod .. per ton 286 £86 
a „ Oxalio aa .. per owt. 92/ 8 -j (Electrolytio) Bars .. per ton £83 10 £83 10 
a „ Sulphurio ae .. per owt. 578 5/6 e yn ” Sheets .. per ton £92 £92 | 
a Ammoniac, Sal per cwt. 99 / | 88 e 52 11 Rod .. per ton £8510 £85 10 
a Ammonia, Muriate (crystal) . . per ton £88 es e ae Wire per lb. ; 2 
a .. per ton £30 £30 us S Ebonite Rod : is .. per lb. J- 2 | 
a Bleachin powder ia .. per ton 47 47 oe 55 Sheet ‘ he .. per lb. 5 / 57 
a Bisulphide ro! Carbon .. .. per ton £15 £15 ws x German Bilver wire . per Ib. 1/6 1/6 
a Borax 120 oa z .. per ton £17 £17 ae k Gutta-percha fine . =) .. per lb. ig és 
: Bensole (90 %) si .. per gal. 77 qj- a k India-rubber, Para fine .. .. per Ib. 8/113 to 4/24) 8/114 to 4/24 
J.. is .. per gal. {6 5/6 D í Iron, Charcoal Sheets per ton £18 £18 225 
Copper Sulphate = .. per ton £25 10 £25 10 di , Pig (Cleveland warrants) .. per ton 71/9 71/6 3d. inc. 
Nitrate as .. per ton £25 4 „ Fo according to size per ton From £11 | From 211 D 
„ White Sugar... .. per ton £81 € Seine per ton; 70/- to 72/6 | 70/- to 72/6 
4 Meh fied Geir si ss .. per A ota 0 1 „ Wire, raid No. 8 per ton j 1 £12 15 
a Methyl .. per gal. 0 as 17 12 6 to | { £1712 6 to 
a Naphtha, Bol rant (90%, at 160°C). Per gal.| 5/6 5/6 g Lead, English Ingot .. . per ton “sia 176 | { 217 19 6 
a Potash, Bichromate, in casks.. per lb. d. Š ” » Sheet per ton _ £19 £19 
a „ Caustio (75/80%) .. per ton 2 m 8 Wire No. 28 per lb 8 / 8j- 
a „ isulphate ne .. per ton £35 £35 ix g Mero Per bot. 29 5 £9 10 5s. dec 
a Bhellac .. per owt. 68/- 68/- 5 d Mica (n original cases), small . per lb. | 84. to 9d. | 8d. to 9d. 
a Sulphate of ‘Magnesia .. . per ton £410 £4 10 és d n 90 iy medium per lb. | 1/9 to 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 908 d large .. per lb. 8/8 to 7/8 | 8/8 to 7/8 
4 i eei ee .. per ton £5 10 £5 10 wh Pp Phosphor Bronze plain castin per Ib. 1/1to1/4 | 1/1 to 1/4 
.. per ton £5 £5 es Pp rolled bars & ro per lb. | 1/1 to 1/1 1/1 to 1/4 
å Soda, Cauka white 70 %) .. per ton £10 15 £10 15 se Pp 10 a r 5 rom 1/8 rom 1/8 
a „ Crystals .. per ton £8 £3 aie o Platinum a £8 13 6 £8 19 6 
4a „ Bichromate, casks... per lb. Bad. Nad. we P Silicon Bronze Wire oer Ib. 107d. to 1/1 | 102d. to 1/1 
i Bteel, Magnet, dans todese'p'n per ton From £15 to £40 
* » in bars £58 £58 = 
METALS, &o. g Tin, block k.... per ton { a, i rw 2 deo. 
b Aluminium 8 in ton lots.. per ton £24 EA g9 „ foil za .. per lb. 27 27 
d Sheet, in ton lots per ton £191 2191 n „ wire, Nos. 1 to 16 oe per lb, 179 179 
P Babbitt’s metal ingots... ton 2 id. 150 | £80 to 8 p White Anti - friction Metals — 
c Denta roed ee to 197) basis per Ib. 7 “ White Ant brand . per ton £40 to £70 | £40 to £70 
e „ Tube (brazed) .. per ib. . 1 A Yarns, 9 0 e 10 lb nale per lb. Sid. d. 
E 4 » (solid arawn) .. per lb. d. 1 per lb. 
e „ Wire, basis .. per lb. : ee i 70 Heap 8 ply 10 Ibs. .. per lb. 
: Copper Tubes (brazed) .. per lb. 1 2d. 11 ws j » Russian, 10 lbs. .. per lb. 
(solid drawn) .. per Ib. aa d. lld. eee j » J ute, 180 Ibs. rove per ton 14 14 
; Copper Bars (best selected) .. per ton | 2 £86 225 | k Zinc, Sh’t. (Vielle Montague ond. ) per ton, £24 5 nett. | £24 5 nett. 


a Messrs. G. Boor & Co. f India-Rubber, gi P. and 3 Works 


b Th British Aluminium Co., Ltd M J Lid. aM W. T. Glew 4 Co, Nid. 
e Britis. um . essrs. James & Co., esars. over 
9 e Mesers. Thos. Bolton & Sons. . Messrs. Jackson um. phar n Messrs. P. Ormiston & Sons. 
7 | d Messrs. F. Wiggins & PP Y | 4 Messrs. Bolling & Lowe. upp Y | o Messrs. Johnson, Matthey & Co., „Fra. 


v The Phosphor Bronze Company, L 


Sons 
¢ Messrs. Frederick Smith & Oo. Menars. Henry O. Teo & Co. 
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AUTOMOBILES AS SOURCE OF REVENUE 
FOR CENTRAL STATIONS.* 


By ELMER A. SPERRY. 


(Concluded from page 280.) 

AGAIN, for instance, where two motors are employed, the power 
and efficiency is divided, requiring, it is found, a larger amount of 
power from the battery to drive a vehicle of given weight a mile 
upon standard road; again, the mechanical condition of the bearings, 
or amount of rolling friction present in carriages of different makes, 
also varies. It is evident, therefore, that a number of important 
considerations should be included in any attempt to give a definite 
or prescribed mileage capacity to electrical vehicles and their 
batteries. i 

In electric road traction the consideration of prime importance is 
the battery. What is its efficiency, its durability, and, above all, at 
what cost will it produce a ton-mile? ` 

We will confine our attention in the following remarks to that 
class of storage battery known as the lead-lead element. These 
batteries are of two general kinds:—The one having its active 
material formed or developed from metallic lead—Planté’s process, 
the other having its active material mechanically applied—the 
Brush or Faure process. | 

A prominent German writer, giving- results of recent tests, states 
that an average carriage, with a Planté battery, would run 20 miles 
per charge, the battery weighing 1,260 lbs., yielding 2'8 ampere- 
hours per pound, 5°25 watt-hours per pound, and requiring 51 lbs. 
of battery per ton-mile; whereas, with the Faure battery of the 
same capacity, he found the weight to be 980 lbs., yielding 3°6 
ampere-hours per pound, 6:5 watt-hours per pound, running the same 
carriages an average of 29 miles, requiring 30 Ibs. of battery per 
ton-mile, showing a life of 3,000 and 4,000 ton-miles. This simple 
report reveals the fact that batteries of different weights, though 
possessing the same capacity, will propel the same vehicle different 
distances, requiring a marked difference in the pounds of battery 
per ton-mile. One of the highest engineering authorities in storage 
batteries recently stated: 

The advantage which would follow the introduction of a high 
capacity cell would not be merely the extension of the radius of 
action of the electrical vehicle, but would bea lengthening in the life 
of the battery itself. This is brought about by the fact that it 
would almost entirely remove the most powerful cause for deteriora- 
tion—that of over-discharge. Present batteries have 20 to 30 miles’ 
capacity. In the case of a battery capable of propelling a vehicle 
60 miles on one charge, only the most inexcusable carelessness could 
bring it to the state of complete discharge, for 90 per cent. of the 
discharges would be for distances of less than 30 miles. Under these 
circumstances, the battery would be seldom discharged over 50 per 
cent. of its capacity, a condition of affairs which would ensure a 
greatly increased life, probably between four and six times the life 
under present conditions.” 

The importance of proper manipulation, also proper adjustment 
of the capacities to the work to be performed, is here emphasised. 
Not only will it be seen that the life of the battery is improved, 
but, what is more important, the cost per ton-mile is also materially 
reduced. In this connection, it will be interesting to investigate 
the relation of the cost of operation per mile due to this factor, 
namely, the storage battery. Very little, if any, literature is 
available on this all-important subject, and, in fact, so little experi- 
ence up to the present time has been available, and so little infor- 
mation has been given out, that it is not surprising that only 
meagre records of this function exist. i 

Beginning with the supposition that the present heavy batteries, 
namely, those yielding about 2ł amperes per pound, are possessed of 
a given life, certain deductions will be made by introducing series 


of variables yielding results and data, the bearing and significance 


of which is of more than passing interest. 

Before entering upon a more detailed discussion, fit might be 
well to state the result of more general observations in this line. 
The desirability of the electrical system of traction, the extent of 
its adoption, and consequent extent of the demand of the central 
station for supply, will depend upon the earning capacity that can 
be demonstrated. The value and present cost of the same work are 
both known factors. The question remains, what is its cost under 
the new conditions? Under practical conditions of operation, a 
battery having a life equal to 1,000 ton-miles will drive a vehicle 
weighing a ton 1,000 miles, ora vehicle weighing two tons 500 
miles. For purposes of illustration of the possible cost of this 
factor, let us assume that this battery costs $500. It will then be seen 
that each cab mile covered in the latter instance will cost $1 ; which 
would, of course, be prohibitive. Nevertheless, it is a fact that 
batteries have been made and marketed, and, what is still more 
serious, others have been so misused in practice, so as to have a life 
lesa than above assumed. Suppose the average life of the battery 
to be five times that assumed, the new cost per cab-mile will be 20 
cents. 

In the early stages of any industry conditions are often found 
to exist, the practical results of which, though startlingly disappoint- 
ing, are finally met and overcome; and especially is this true where 
the result is an important one, and where capital and skill are 
available. This is most certainly true of the art under considera- 
tion, and within the past year advances have been made that are 
favourable in the extreme—advances that are destined to reverse 
the adverse verdict, and to place the art of clectric road traction by 
batteries high above possible criticism. 


Read at the meeting of the National Electric Light Association 
of Chicago, May 24th, 1900.— Western Electrician. 


Taking unity as a basis of the battery factor in the cost per mile, 
we will proceed to introduee the variables as to weight and cost, and 
to note the results. Suppose we assume that the heavy battery is 
about half tne total weight carried. Engineer Maxim, in his Mil- 
waukee paper, says 45 per.ceut. This is close enough to 50 per cent. 
for present purposes. 

First, assuming a battery of same capacity to weigh one-half, it 
will at once be noted that the vehicles carrying a battery of only 
one-half the present weight can casily be made one-eighth lighter, 
giving a total reduction of weight of one-fourth plus one-eighth, or 
three-eighths. The capacity remaining the same, the lighter com- 
bination, or new carriage, will be propelled unity divided by 625, 
or 1'6 times its former mileage. This factor—1‘6—represents the 
new mileage, yielding the new cost per mile of five-eighths, or 625. 
In the above calculation it has been assumed that the lighter 
battery costs the same as the heavier battery, or twice the cost per 

und. 

Light battery costing the same per pound as heavy battery, the 
cost is now reduced to one-half, but the battery is of the same capacity, 
and will propel the vehicle 1°6 times its former mileage. Intro- 
ducing this factor, we have a new cost per mile of less than one-third 
(.31). 

Important reductions in cost per pound of battery have been made 
during the past year. Let us now assume the following :— 

Light battery costing one-half per pound of the heavier battery, the 
cost becomes at once one-half of one-half, or one-fourth ; but we must 
still introduce the mileage factor of 1°6, which yields 1:5, or a cost 
per mile of one-seventh (.155). 

In the above calculations we have assumed only the original life 
of -the batteries, with no renewals. It is found in practice that 
vehicle batteries with the renewals cost about one-half the first cost 
of battery, and the life by renewing is extended half the former 
period ; a condition, it will be observed, that does not alter the cost 
factor per mile. 

It has been found that a battery when exhausted weighs as much, 
and is possessed of its full quota of chemical Pb., and though hereto- 
fore it has been difficult to recover any portion of its original cost, 
at present, with the batteries of one maker at least, it is possible to 
recover and re-use the exhausted material over and over again, at 
slight additional cost, the original total investment in lead being 
practically the only investment required. 

Assuming, now, that these renewals be made at half original cost, 
and that the batteries be carried through only four such renewals, it 
is found that the whole battery cost and energy produced throughout 
its extended life is six-tenths of that during the first period, which 
alone has been considered above. Introducing this factor in the 


last result, we find a cost per mile of practically one-eleventh (.094). 


Advances in the art have, however, gone further than reducing 
the weight of battery by one-half, and it is now possible to 
obtain on the market batteries of exccllent life that have their 
original capacity with one-third the weight. With such a battery a 
vehicle required to carry one-third weight of battery can easily be 
made one-sixth lighter, making a total reduction of the combined 
weight of one-third plus one-sixth, or one-half. This battery, having 
the same capacity, will push the lighter vehicle a distance of unity 
divided by one-half, or twice the mileage possible with the heavy 
battery, or at a rate of cost per mile of one-half (.5). 

The last result assumes that the light battery (one-third weight) 
costs the same as the heavy battery. 

Light battery costing same per pound as heavy battery, the weight 
being only one-third, the cost will therefore at once be one-third. 
But it will still drive the carriage twice the mileage, yielding a total 
cost per mile of one-sixth (.166). 

Light battery costing one-half per pound, there being one-third 
the weight, the cost will at once be one-sixth; the battery, still 
having the original capacity, will propel the carriage twice the 
mileage, as above, and will yield a total cost per mile of one- 
twelfth (.0833). i 

Carrying this battery through a course of four renewals under the 
conditions above stated with reference to renewals, we find that 
through the extended life of the battery the cost per mile has been 
(.0833 x .6 = .5) equal to one twentieth (.05). 

The realisation of these sweeping reductions in cost is all- 
important. The results are evidenced as follows: — Vehicles with 
live load, total weight of 14 tons, have yielded 1,000 miles per dis- 
charge with batteries weighing less than 1,000 lbs. Partial 
realisation of the desirable features yielding the results above given 
will work economies that are proportionate. The above calculations 
are given not only as indicating the high point that has been 
attained in the development of traction batteries, but also as indi- 
cating the line in which future effort should be directed for still 
further advancement. 

As showing the position of this country in this most important 
work, and especially the recent developments and advances on this 
side, reference will be made to the competitive tests recently con- 
cluded in Berlin, in connection with the International Motor Car 
Exhibition in that city, which were productive of important and 
valuable data regarding electric-motor vehicles. Not the least 
interesting is the average weight of battery to the ton-mile. This 
figure is named as 28 lbs. per ton-mile, but recalculation shows it to 
be nearer 30 lbs. 

It will be seen in the test recorded from the German authority 
quoted earlier in the paper, that the values of 30 and 51 lbs. per 
ton-mile were assigned. Values in this country for vehicles most 
frequently range between 28 and 50 Ibs. As the result of experience, 
the author would state that this value should be held at or below 10, 
and vehicles that can easily show this value are in daily commercial 
service ; which makes an extremely favourable showing. So light 
a battery lends itself readily to the duplication of batteries referred 
to as creating the necessary diversity factor. The results of the 
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battery tests, so-called, made under the auspices of the Automobile 
Club of France, recently concluded, indicate that the best results 
must be expected from batteries in which the active material is 
retained with, or its retention in place upon the gird is materially 
aided by, the use of proper envelopes; this being especially true 
with traction batteries. Furthermore, every means should be 
employed to shield the battery and to insulate the same thoroughly, 
not only electrically, but especially against jar and vibration. It 
has been demonstrated that concussion and molecular vibration are 
factors tending most seriously to disintegrate the elements. A plan 
has been devised that seems destined to secure this result; it affords 
a cushion support for the individual plates by the simple device 
of rendering the cap of the plate supports within the receptacle 
elastic and yielding, thus allowing it to perform the function of a 
cushion. N 

As a result of the past five years’ observation of and close contact 
with this most engrossing work, the author can assure station 
managers that the time has arrived when traction batteries, under 
conditions of vehicular traffic, are making excellent records and 
showing commercial results that are most satisfactory. At last, this 
element of greatest mystery and uncertainty, and the one that has 
beclouded the electric-vehicle world from the first, has cleared from 
the horizon, leaving only known factors, with which we may deal 
with certainty. 

The success of the electric vehicle being thus assured, a steadily 
increased demand for current is sure to follow, which will result in 
large business. This field belongs to the central station by right of 
discovery ; but history repeats itself, and the opportunity will be 
lost if the territory is not occupied and its resources developed. 
The central station organisation and equipment is the proper 
guardian and natural source of expert service and attendance for 
both battery and machinery, and will be naturally looked to to 
foster the interests that it shares with the vehicle operators. It 
has not been demonstrated that central station owners should not 
be the principal operators themselves. Much can be said in favour 
of such a combination. In any event, they should closely ally 
themselves with this important industry, and the earlier a practical 
experience is had by the station men themselves, the sooner will 
they understand the needs of the business, and the sooner will they 
be prepared to guide their patrons into a successful and wide- 
spread use of electric road traction. N 
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OPERATING ECONOMIES IN CENTRAL 
STATION PRACTICE.“ 


By W. L. ABBOTT. 


In every central station there grows up a characteristic system of 
practices, good, bad or indifferent, due partially to peculiar environ- 
ments and partially to the ability of the operating force. Through 
natural selection the best of these practices are gradually crystal- 
lised and become the unwritten code of rules for the direction of 
the internal affairs of the station. Some of these practices, while 
the very best for that station in which they originate, may prove 
very unsatisfactory when transplanted into other stations, yet it is 
largely due to the cordiality with which central station managers 


impart to and adopt on trial from each other, new methods, that the 


present rapid improvements in operating details are being made. 
It is in the hope that some of the methods herein outlined may be 
new and feasible in other places that these suggestions are offered. 

The saving and renovating of waste and oil is an ever-present and 
variously handled question in all stations. Some simply use the 
waste until it is oil-soaked and then burn it under the boilers; 
others go to the other extreme, and use wiping towels, which are 
carefully saved, washed and used over again. We favour a middle 
course, using a good quality of waste, first on the finer parts of the 
machinery and then for coarser work, after which it is put through 
a washer consisting of a train of rolls over which hot water is 
running. This extracts nearly all of the oil, and much of the dirt. 
The oil and water are caught in a receptacle, the oil separated and 
passed to the oil purifier, and the waste is put into the drier. 

This is a sheet-iron box 30 inches square and 6 feet high, filled 
with shelves one above another made of wire netting and spaced 
about 10 inches apart, for the reception of waste to be dried. The 
case stands a few inches from the floor, and in the bottom, which is 
open, isa steam coil. A door occupies one full side, and to the top 
is connected an 8-inch galvanised pipe leading to the boiler 
breeching for the purpose of obtaining a draught. The whole thing is 
quite simple and inexpensive, yet it will thoroughly dry a charge 
of 200 lbs. of damp waste in a few hours. This dry waste is some- 
what harsh and knotty, but has better absorbing qualities than new 
waste, and we use and wash it over and over again. In practice the 
oilers are allowed but Ib. of new waste on a shift, to keep a 
1,200-H.P. engine clean, but they are allowed all of the washed waste 
they want. ; 

In separating oil from waste it is difficult to say which is the by- 
product and which the direct product, as from 100 Ibs. of oily waste 
we get 40 lbs. each of oil and waste, and one product is about as 
valuable as the other. 

The amount of engine oil used at our Harrison Street station, I 
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National Electric Light Association at Chicago.—American Elec- 
trician. 
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think, has been reduced to the lowest possible minimum, as it 
amounts to only about 50 gallons of new oil each month. This is 
obtained by catching and re-refining all the lubricating oil use? 
on our machinery, which is quite readily possible on vertical 
engines. The drains from our crank-pits are carried down into the 
oil refiners, and the oil from the waste is all saved and put through 
a purifying process. I have spoken of oil refiners, and of refining 
the oil, instead of filters and filtering the oil, for the reason that we 


have no filters and do no filtering, but purify the oil by settling and 


boiling. 3 

Our filters consist essentially of three tanks, the first of which 
receives the oil from the engines mixed with cylinder drips, and 
water from the journals, &c. When this enters the first tank, 
which is, say, half full of water and half full of oil, the water and 
oil separate ; the water going to the bottom, where it is drawn off 
through a trap, and the oil going to the top, to be drawn off through 
an overflow. From the first tank the oil flows to a second tank, in 
which is a steam coil under a pressure of approximately 100 lbs. 
This heats the oil up to about 250°, at which temperature the water 
is driven off in the form of steam. Owing to the surface tension of 
the oil around the small globules of water which is held in suspen- 
sion with it, the water will not vaporise at a lower temperature. 
This tank is of such a capacity that the oil is about two days in 
passing through it. From the second tank the oil goes into the 
third tank, where it is allowed to stand about the same length of 
time, and where any sediment it may contain will be deposited. 
From the third tank the oil overflows into a large storage tank, 
where it is kept until it is drawn off to be used. 

The question of cylinder lubrication was once a very perplexing 
one for us, but after studying and experimenting, we settled the 
question in such a way that it has not been opened for several years. 
We had great trouble with cylinder oil, and much difficulty in try- 
ing to find an oil which would lubricate all of the cylinders of our 
triple-expansion engines from one lubricator. We have not found 
such an oil, and do not expect to. We could find an oil which 
would lubricate the high pressure cylinder, and we could find an oil 
that would lubricate the low pressure, but we could not find a com- 
bination which would lubricate all of the cylinders perfectly. We 
have, therefore, adopted an oil which will lubricate the high pres- 
sure cylinder excellently, the intermediate moderately well, while 
the low pressure shows only a slight trace of oil. As there is no 
cutting or scratching in the low pressure while it runs dry, and as 
the high pressure cylinder makes a prompt and vigorous protest if 
allowed to run dry for a few moments only, we have adopted the 
oil which will give the best results in the high and let the low be 
eontent with what it gets. l 

We use a heavily compounded high fire-test oil fed into the steam 
pipe near the throttle, and find that a gallon of oil so fed will give 
good lubrication for a 1,200-H.P. engine for 12 hours. I have seen a 
compound engine of this capacity fed at the rate of nearly a gallon 
an hour without obtaining satisfactory lubrication ; the whole trouble 
lying in the fact that the oil was not adapted to the particular con- 
ditions under which the engine was working, aud I think this may 
account for the unmeasured praise or unstinted abuse which different 
brands of good oil receive from different engineers; and I think, 
furthermore, that the difference between a good oil and a poor oil 
made from bigh fire-test stock lies almost wholly in the amount and 
kiud of compounding. 

In arranging an operating force and the pay roll of the central 
station, the superintendent should carefully arrange his force so 
that he would at all times have men enough to take care of the 
amount of work on hand, and at no time have a surplus of help. 
Further than this, a considerable saving in money can be made by 
paying the operatives partially in hopes and promises. By this I 
mean to have a well-detined and well-known line of promotion, and 
let each one know his position in that line and know that his chances 
for promotion depend upon his ability, fidelity, and length of time 
in service. The most demoralising and disorganising practice that 
can be introduced into a central station is to put a new man, the 
relative of some official, or the friend of some politician, into a 
desirable position over the heads of equally good men who have 
borne the drudgery and hard work of inferior positions, hoping and 
expecting that when there was a vacancy in a better position they 
would have the preference. 

In many stations the force is divided into a night gang and a day 
gang, the day gang going off as the night gang comes on, and vice 
versd. I do not know that this practice is as general now as it was 
formerly, but I never thought it was well adapted in central station 
work. In the first place, the hours are too long, and in the next 
place it does not give the best distribution of labour. The number 
of men in the station does not vary according to the load. The 
practice which we instituted several years ago, of bringing the 
men on one or more at a time, an hour or so apart, and letting them 
off in the same way, we find can be made to exactly meet the 
requirements of an uneven load, and enables us to rotate the 
different men of the same class through all the different shifts 
during the course of one or two months, thus making the work and 
the hours of all exactly alike in the cycle. 

At the end of each week the schedule is made up for the week to 
come, for each of the different classes of operatives interested, and 
this is posted on Saturday night, so that as the men go off work on 
Sunday, they can sce what shift each will have during the coming 
week. These schedules are altered from week to week, increased 
or diminished as regards the number of men, and changed in form 
to conform to the varying conditions of the load curve. As we 
are not sure what the load will be from day to day or a week ahead, 
we are obliged to provide men enough to take care of what we 
assume will be the reasonable maximum. It is, of course, impossible 
to meet the requirements exactly without breaking a man in two 
and using the pieces in non-consecutive times of the day, but with 
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a little care and study it is possible to arrange the schedule to very 
nearly meet the exact requirements. | 

The greatest possibilities for saving or wasting about a steam plant 
are undoubtedly in the coal pile, but as it is a dirty proposition, 
and many of its features are not well understood, the subject does 
not receive the consideration to which it is entitled. The average 
ambitious engineer will spend much time and care on his engine to 
‘be sure that the indicator cards are perfectly symmetrical, that the 
Poiuts of cut-off are equal, the release in time, and that the com- 
pression rises to meet the admission in a smooth rounded curve. 
Thisis proper and commendable, yet the same time spent in studying 
the conditions of combustion in his furnace might show him a way to 
make a saving in fuel fourfold greater than is possible in the final 
refinements of the indicator cards. 

A fireman whose wages amount to, say, 20 cents an hour, will 
burn during that time fuel costing 10 and 15 times as much as. his 
wages. It would not be possible by any sort of driving to save half 


of the wages, but it is readily possible, by properly watching and 
instructing the fireman to save double his wages in coal. In the 
first place great care should be exercised in the selection of the coal 
to be used. I believe that the cheapest coal is that kind which has 
the greatest amount of combustible for the least amount of moncy, 
provided the furnaces are of the proper kind and ample in 
capacity to make the required amount of steam from them. The 
very cheapest kind of Illinois screenings, costing less than $1.50 per 
ton, will not have less than 10,000 B.T.U. per pound, and the very 
best of Eastern lump, costing $4 a ton, will not have more than 
14,000 B.T.U. per pound. This means that for equivalent heating 
qualities, the cheapest screenings cost about half as much as the 
high-grade coal. l 

Having selected the coal, the next problem is how to burn it 
properly. It is commonly understood that 12 lbs. of air are needed 
to properly burn 1 lb. of coal. It is also commonly supposed that 
in practice about twice this amount of air passes through the fire, 
but just how much actually passes, and under what conditions are 
the best results obtained, it is impossible to determine without 
making analyses of the fiue gases. Fortunately, this has now 
become a very simple operation, and one which can be performed 
and understood by any one competent to take charge of a large 
boiler room. 

These tests often show the most surprising and disappointing 
results. The analyses are made to determine the percentage of 
carbon dioxide in the flue gases. Under perfect conditions it can 
run as high as 20 per cent., but it is not unusual to find samples 
running as low as 2 per cent. of dioxide. This brings down the 
economy for two reasons. First, the gas in the fire-box is diluted 
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with an excess of cold air and cooled down; and, secondly, the 
volume of gas per pound of weight being increased, it passes 
through the boiler more rapidly and does not give up so much of 
its heat. It is almost paradoxical that, within reasonable limits, 
the more the gases are cooled down in the furnace by the admission 
of exgess of air, the hotter they will pass away from the boiler. The 
two causes of excess of air in the flue gases are running boilers on 
too light loads and careless firing. 

In a station where the load is much higher for a few hours than 
during the rest of the day, the tendency is to have too many boilers 


in service during the period of light load. The natural result is 


that the fires are run thin, that grates get bare in places, and a great 


volume of air is drawn in, only a small portion of which comes in 
contact with the fuel. 

An engineer may be aware that he is not getting the results 
which his tests lead him to believe he should have, and yet, in a 
boiler room where several men are working, it is exceedingly 
difficult to fasten the blame on any one of them unless he can 
examine the chips they make; in other words, the flue gases. 

In order to follow intelligently the work of the individual fire- 
man, we have installed in our boiler room a device called the 
econometer, through which is induced a small current of gas from a 
boiler breeching. The weight of this gas moves a pointer across a 
dial, and as the weight changes with the composition, the pointer 
indicates continuously the varying percentage of carbon dioxide in 
the flue gas. From this device are run individual pipes to the 
breeching of each boiler, and all is so arranged that samples may be 
drawn from several boilers and tested in a few minutes ora con- 
tinuous test may be made of the performance of any one boiler. - 

Readings taken from this instrument at regular and short 
intervals when plotted form a curve which is a very comprehensive 
record of the conditions of combustion during the time of observa- 
tion. A few of such curves I submit herewith. Fig. 1 shows the 
results of a test made to determine the relation between boiler 
efficiency and percentage of carbon dioxide. The results show that 
within the limits of the test the two are almost directly proportional. 
Fig. 2 shows the results of skilful and even firing. Fig. 3 shows 
what occurs when a fire is cleaned in a leisurely manner ;. first the 
dioxide dropped to 1 percent., then followed a charge of coal which 
got the furnace in good working condition, but as the fire was not 
replenished during the next 15 minutes, it burned so thin that it is 
doubtful if the boiler was making steam at all. The latter part of 
the curve shows the automatic improvement in the fireman as soon 
as he observed that he was under surveillance. 


Discussion or Mr. ABBOTT’s PAPER. 


In answer to questions by Mr. Scovil, Mr. Abbott stated that the 
curves shown were the results of hand firing, and that the com- 
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pany purposed to instal automatic stokers in the immediate future. 
Automatic stokers, he said, can be made to show almost any kind of 
results but do not require nearly so much skill to get good results as 
is required with hand firing. Mr. Doherty took issue with Mr. 
Abbott on the statement that coal having the greatest calorific value 
for a given cost should be used, Mr. Doherty's opinion being that 
the class of coal which will produce the greatest amount of steam 
for a given cost should be the basis of selection; many coals which 
are not high in specific calorific value are much higher in efficiency 
because they give a higher flame temperature and produce a greater 
activity in the furnace. In answer to a request from Mr. Cahoon 
for the details of his method of analysing flue gases with the econo- 
meter, Mr. Abbott referred the question to Mr. A. Bement, who 
explained as follows :— 

If the conditions prevailing are those of a thin fire or a strong 
draught and the indication of carbon dioxide shown by the econo- 
meter is low, it is an indication of an excess of air; if, on the other 
hand, the fire is thick or the draught low, and the indication is low, 
it is proof of incomplete combustion. The reasons are in the first 
case the total volume of gascs is increased owing to the large 
amount of air present and which is not used, causing the carbon 
dioxide to be small in amount in relation to the total volume; 
second, the carbon dioxide is less with incomplete combustion, 
because carbon goes to carbon monoxide instead of to carbon 
dioxide. If the indications of the instrument are irregular it shows 
an uneven condition which may be, and usually is, accompanied by 
both an excess of air and incomplete combustion. If the highest 
carbon dioxide obtainable in a furnace is 15 per cent. and the 
instrument indicates less than this, it.is apparent that something is 
wrong, and any change in firing conditions is immediately and 
automatically indicated. 

For a chemical analysis we use the absorbing econometer, a modi- 


fied or improved form of the Orsatt, which I consider has some 


advantages. I bave also used a method by which it was possible to 
gather a gas sample and make analysis for carbon dioxide and 
carbon monoxide at two-minute intervals. I found, however, 
that the method, which is excellent where there is little 
oxygen present, is not satisfactory when oxygen excceds about 3 per 
cent. The absorbing econometer is a very simple instrument; it is 
used for carbon dioxide determination where the gravity instru- 
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ment is not available. The gas is pumped intoa measuring and 
absorbing chamber where it is confined and by the movement of a 
partition the gas is brought in contact with the reagent, the 
reduction in volume is indicated on a graduated tube by a water 
column at atmospheric pressure. This is the most rapid of all 
chemical instruments. I have been able by its use to determine 
carbon dioxide at one-minute intervals while riding on the front 
end of a locomotive, and also to make 75 analyses and 75 observa- 
tions of temperature of escaping gases, and make a record of each, 
in 75 minutes. 

The carbon dioxide determination is so easily and rapidly 
obtained that it is more useful than more elaborate analysis. We 
always employ the more elaborate methods of analysis where it 
appears that such are the best means to obtain the desired 
information, and these investigations would not be confined to the 
two carbon oxides and oxygen if there was occasion to go further, 
but would be extended to hydrogen and hydrocarbon compounds. 
The only rapid method of determining carbon monoxide that I am 
aware of is that which I employ. It is very expensive and rather 
difficult, and the cost of the apparatus was about $200, and while 
very interesting I consider that it can have no industrial appli- 
cation. 

In answer to a question from Mr. White, of Cincinnati, Mr. 
Abbott stated that the cost of an econometer equipment such as the 
one used in the Chicago Edison station, for a station of ordinary 
size, operating two or three boilers, would probably be $175. 


SOME DEVELOPMENTS IN THE USE OF 
PRICE’S GUARD-WIRE IN INSULATION 
TESTS.“ 


By Pror. W. E. AYRTON, F. R. S., anp T. MATHER. 


EVERYONE who has to test very high resistances, such as those of 
short lengths of cable and of good joints in insulated wires, cannot 
fail to appreciate the immense advantage of using Prices Guard- 
Wire f in eliminating errors due to surface leakages. Continued 
experience confirms the opinion expressed by one of us in the 
discussion on Mr. Appleyard’s paper in 1896; and in our third 
paper on Galvanometers, read before the Physical Society in 
May, 1898, we showed how the principle could be applied to 
galvanometers, shunt-boxes, &c. 

For tests made by the “direct deflexion” method the guard-wire 
properly applied affords complete protection against surface leakage 
where the ends of the cable tested are near the galvanometer, so 
that it is possible to have the wire connecting the conductor of the 
cable with the galvanometer terminal “ air-insulated.” A difficulty, 
however, arises when the ends of the cable are at a considerable 
distance from the testing instrument; this may render “air 
insulation” of the lead impossible, and so the leakage from the 
lead must be measured and allowed for. As this lead leakage” 
may be as large as or larger than that through the mass of the 
insulation under test, the convenience and accuracy of the measure- 
ment are somewhat impaired. It therefore occurred to us that a 
guard-wire applied to the lead along its entire length would prove 
of great value in cases such as the one under consideration. The 
most effective as well as the simplest way of doing this is to use a 
concentric wire to connect the cable and galvanometer, the inner of 
the concentric being used as the lead,“ and the outer as the 
“ guard-wire.” 


HA 
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The arrangement is shown symbolically in the sketch above. It 
will be readily understood that so long as the insulation resistance 
of the outer of the concentric is high compared with the internal 
resistance of the battery, the method indicated gives complete pro- 
tection against lead leakage and surface leakage, even if the 
concentric be laid along the ground for a considerable distance. 

Other instances in which special applications of the guard-wire 
principle have been found convenient have arisen in cases where it 
has been necessary to determine whether a defective piece of cable 
was bad throughout, or bad owing to one or more isolated faults. 
When two tanks are available and one of them can be moderately 
well insulated from earth, the method of procedure is to coil about 
half the cable in each tank, remove the metal sheathing (if any) 


* Read before the Physical Society, January 26th, 1900. 

T ELECTRICAL Review, Vol. xxxvii, p. 702 (1895). See also 
Appleyard on “ Dielectrics,” Phil. Mog. xlii. p. 148 (1896); Proc. 
Phys. Soc. Vol. xiv., pp. 257, 264. 

+See Phil. Mag. October, 1898, p. 368, and Proc. Phys. Soc., Vol. 
xvi., p. 191. 


from a short length, say 1 inch, of the cable between the two tanks, 
and connect the guard-wire with the insulated tank as well as wrap 
it round the insulating covering near the extremity of the cable, as 
shown in fig. 2. In the case of braided and other unsheathed cables, 
the covering of the portion between the two tanks need not be 
removed. An insulation test applied under the above conditions 
gives the resistance of the part of the cable in the earthed tank, and 
a comparison of this with the insulation resistance of the whole will 
show whether one half is worse than the other half. By repeating 
this test with say one quarter of the cable in the earthed tank, and 
the remainder in the other tank, the question of local v. general 
leakage may be decided. i 

Instead of two tanks, two drums, one of which can be fairly well 
insulated, might be enrployed, or one drum and one tank used, for 
we find that after the braiding of a cable bas been thoroughly 
wetted it acts as a fair conductor for several hours, even on a dry 
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day. It is, therefore, not essential to have the part tested completely 


immersed, although, of course, immersion is conducive to constancy of 
temperature. Sufficient connection with the wet braiding can be 
made by wrapping bare wire round it. If the cable be long 
this may be done at several places along its length. 

By employing the two drums above mentioned, faults in braided and 
other unsheathed cables can be readily localised, without in any way 
injuring the cable. After connecting the guard wire with the insu- 
lated drum, the wetted cable is wound from the earthed drum to the 
insulated one, the galvanometer being connected with the inner 
conductor during the process. When the fault passes to the insulated 
drum a sudden diminution of deflection occurs. 

In some cases we have only used one tank (the earthed one in fig. 
2) in testing part of a coil of cable, the remainder being first wetted 
and hung up on a wooden beam supported between two tables. By 
inserting metal sheets connected with the guard wire between the 
beam and the tables, errors which might otherwise arise from surface 
leakage are eliminated. . 

The guard wire properly applied gives complete protection against 
surface leakage errors when the tests are made by the “direct 
deflection ” method, but in the loss of charge test it is desirable 
to make measurements both with and without a guard wire. Unless 
this be done, one cannot be sure that surface leakage is not 
influencing the results obtained. 

A little consideration will show that if any surface leakage exists 
a guard wire will tend to keep up the potential of the inner con- 
ductor during the period of “insulation,” and therefore cause the 
insulation resistance to appear greater than its true value; whereas 
if no guard wire be used, surface leakage will facilitate discharge and 
cause the insulation resistance to appear less than its true value. If, 
however, the two tests give about the same result (care having been 
taken to properly discharge the cable between them) we have proof 
that the effect of surface leakage is inappreciable. It is frequently 
more expeditious to make the two tests above mentioned than to 
clean and coat the ends with paraffin wax in such a way as to make 
one feel confident that no surface leakage exists. . 

In making the guard wire measurements it is desirable to put the 
guard as near the braiding or sheathing as practicable, consistent 
with keeping the resistance between the guard wire and the sheath- 
ing high compared with that of the battery. By so doing, any error 
due to the guard wire is lessened, for the path over which surface 
leakage can occur is made as long as possible, and nearly equal to 
that over which leakage takes place when no guard wire is used. 
An approximate correction is then possible, even when the two 
tests with and without the guard wire do not give the same result. 

Suppose, for example, the swing of the galvanometer needle on 
the first charge is sı divisions, and 82, S were the swings on recharge 
after the same period of insulation with and without guard wire 
respectively, then the value of the recharge swing, if no surface 
leakage existed, would be given by the expression 


8) . 
s= — approximately. 
1- SZ“ 


The preceding formula is generally sufficiently accurate for 
practical purposes, but it is possible to obtain absolute accuracy iu 
the use of the guard wire with the “loss of charge insulation test 
in the following way :—Instead of maintaining the potential of the 
guard wire constant, while that of the insulated conductor is steadily 
falling, cause the potential of the guard wire to fall at the same 
rate as that of the insulated conductor. Then no electricity can 
pass between the conductor and the guard wire, and surface leakage 
will be absolutely prevented. 


~ 
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A potentiometer and an electrostatic voltmeter can be conve- 
niently employed in carrying out this experiment, and it is 
interesting to remember that the Thomson and Varley potentio- 
meter was originally devised for the special object of enabling the 
potential of one conductor to be made to diminish as the potential 
of another conductor steadily fell by leakage. This was not, of 
course, in connection with the use of Price’s ingenious guard wire, 
but in the days of the old “divided-ring electrometer,” before it 
was known how to make a quadrant electrometer with the deflections 
directly proportional to the P. D. to be observed, and when, therefore, 
a zero method had to be employed in carrying out the loss of 
charge insulation test. | 


FAULT TESTS FOR CABLE CORE.“ 
By ROLLO APPLEYARD. 


THE following method of localising faults has been found especially 


useful for braided core, and for core protected by ozokerited-tape.., 


It does not require these coverings to be removed or cut. Fig. 1 
shows a convenient arrangement of the test. Drums a and B are 
supported upon ebonite bearings. The electrical connections are 
those of the direct deflection method, with the addition of a 
wire, CD, called the guard wire.“ The guard-wire terminates at 
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c in a rubbing contact piece, which may be a metallic brush or a wet 
sponge. The ends of the core are brought out through the flanges 
of the drums. For the sake of clearness, the ends in fig. 1 are 
shown connected directly to the testing circuit; in practice each 
end of the conductor should be connected to the iron axle of its 
corresponding drum. Contact with the testing circuit can then be 
made through the brass bushing of the ebonite bearing of drum B. 
A wet cloth attached to an earth-wire, shown on drum a, can be 
placed either upon a or B. In the case of bare core it is convenient 
to cover the whole length from 4 to B with damp cloth. 

Faults in core may be (1) single, (2) multiple, or (3) distributed. 
They may vary in resistance from zero to comparatively high 
values. It is probable that for each class of fault there is a par- 
ticular method best suited for determining its position. But, what- 
ever the nature of the fault, the guard wire will be found a most 
useful aid to localisation. ö 

1. When a single fault of low resistance passes through the con- 
tact at c, its presence is indicated by a sudden fall in the deflection, 
for the galvanometer is at that moment automatically short-circuited 
through the conductor of the cable. Note that the galvanometer is 
thus completely protected. Simultaneously the battery is connected 
directly to the fault, and generally burns it out. 

2. A fault thus localised should be removed, by cutting it away 
from the dielectric, and temporarily repaired. The core can then 
be carried on through c. If there are several faults, the deflection 
will fall as each in succession passes the guard-wire. 

3. In the case of faults distributed along several inches, or even 
yards, of the core, the bad portion can always be brought to the 
intermediate stretch from a to B. For this purpose, the earth-cloth 
should first be laid upon 4, and the deflection noted; it should then 
be removed to B, and the corresponding deflection observed. This 
determines whether the faulty portion is upon a or upon B, and by 


winding core from the faulty drum to the good drum, in measured - 


lengths, and by comparing corresponding successive pairs of detlec- 
tions, the faulty portion passes ultimately from one drum to the 
other. If the faulty portion is in this way located somewhere 
along the stretch between c and B, it is clear that by moving the 
guard wire from c towards B the deflection will gradually diminish, 
for the current through the galvanometer is thereby more and more 
shunted. If the fault is uniformly distributed, the fall of deflection 
is approximately proportional to the distance thus traversed by c. 
The rate at which it falls as c moves towards B can be compared 
with the rate of falling when good core is substituted for the faulty 
portion between c and B. 


Read before the Physical Society, January 20th, 1900. 


BLAST FURNACE GAS. 


* 


In the mass of evidence, good, bad and indifferent, that was pre- 
sented to the Committee on the power Bills, there was some by Mr. 


_ Harris, who is usually distinguished as Sir F. Bramwell's partner. 


Mr. Harris had something to say on blast furnace gas, but what he said 
was far from correct. He did not himself see any advantage in using 
it in gas engines. Well, that is neither here nor there, aud we did 
only deplore his myopia. But Mr. Harris proceeded to say that the 
gas was best used under steam boilers, and all the steam produced 
could be utilised as at present. Now it is well known that the 
peculiar quality of the poor gases renders them very unsuitable for 
steam raising. They burn with a transparent flame, carry no 
solid carbon, and have poor heating effect. Sometimes they are so 
poor as barely to ignite or burn. 
Used to produce power in gas engines, these same gases will pro- 
duce six times the power that can be got from them as steam 
producers, and if we assume that at present all the steam they will 
raise is needed, there remains still five times the power as a saleable 


lus. r 
T Oa German rivals are making great endeavours and using blast 


furnace gases for power purposes on a large scale. France also is doing 
something, so is Belgium, though it makes no acknowledgment 
of the English origin of the system. A few of our own leading 
English ironmasters have taken up the question, and it is well 
recognised that blast furnace gas can be most economically 
employed. Of course, it cannot be taken direct from the gas main 
to the engine. It carries too much dust for this to be possible, 
and no claim is made in this country that some purifying apparatus 
is not necessary to cool the gas and free it from dust, and it is to be 
feared that the attempts made by some gas engine makers to force 
the sale of their engines upon customers with the idea that no 
cleansing of the gas is necessary will be productive of a set r to 
the process. It should be clearly understood that blast furnace gas, 
like all other producer gas, requires to be freed from its contained 
dust. This done, it will not clog the engine, and will freely ignite 
in the usual Otto cycle, and it may be calculated upon as possess- 
ing about 100 thermal units per cubic foot. The difference 
ne in an engine to utilise it is simply the usual alteration in 
the relative proportions of gas and air inlets, as compared with 
those of an engine using rich or illuminating gas. 

Scientific progress is not so rampant in this country that England 
can afford to throw away what is estimated on the smaller basis of 
German iron manufacture to be worth 24 millions sterling per 
annum. Yet this possibility is dismissed by Mr. Harris ! 


SEE, 


s 


THE STATUTORY PROTECTION OF ELEC- 
TRICAL SUPPLY COMPANIES. 


(BY A LEGAL CORRESPONDENT.) 


WHEN an action is brought against an electric supply 
company for negligence, nuisance, or failure to supply 
electricity to some consumer within their district, the 
defence that the company is vested with statutory powers 
and obligations is often set up. In answer to a charge of 
negligence, owing to which the plaintiff has suffered injury 
in personal estate, it is not infrequently urged that inasmuch 
as the company were acting in pursuance of an Act of 
Parliament, they are wholly exempt. In answer to a charge 
of nuisance the same plea is heard, while to the complaint 
that the company has failed to supply electricity, the com- 
pany very naturally replies Certain penalties can be 
enforced against us, therefore an action does not lie.” It is 
interesting to consider these questions, in order to see how far 
undertakers are protected by statute. 

Primå fucie the electric supply company, in the conduct 


of its business, is entitled to no further privileges than a 


private corporation. How far, then, do the Electric Lighting 
Acts and the various statutes incorporated therewith 
indemnify them from the consequences which must of 
necessity flow from the conduct of an industry which cannot 
fail to be dangerous at certain times in some of its branches ? 
The answer to this question, based upon mature consideration 
of the Electric Lighting Acts, 1882-1899, and the cases which 
have been decided thereunder, is that electric lighting com- 
panies, in spite of the benefits which they confer upon the 
community, are in no better position than other companies, 
the conduct of whose business necessarily involves a certain 
amount of danger and annoyance to the public. 

It might be said with some show of reason that in con- 
ferring the right to supply electricity the legislature impliedly 
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bestowed the right to do every act, whether lawful or not, 
incident to such supply. A consideration of the Electric 
Lighting Acts, however, soon dispels this notion. 

Thus it is provided by Section 17 of the Electric Lighting 
Act, 1882, that in the exercise of their powers in relation to 
the execution of works, either under that Act or any license, 
order, or special Act, the undertakers shall cause as little 
detriment and inconvenience and do as little damage as may 
be, and shall make full compensation for any damage done. 


The amount of the damage, if not agreed upon, is to be 
determined by arbitration. With regard to this section, it is ` 


important to notice that the compensation referred to is for 
damage occasioned by the erecution of the works, and not by 
their use when constructed [Shelfer . City of London 
Electric Lighting Company (1895), 1 Ch., 287]. 

In the case of Hornby v. The Liverpool United Gas Light 
Company [47 J.P. 231], a gas company, for the purpose of 


their undertaking, broke up the concrete pavement of a 


street within the limits of their special Act. In the course 
of such work a servant of the company, in striking the con- 
crete with a pick, caused a piece of the concrete to fly up 
some distance and break a plate-glass window upon adjoining 
premises. In an action by the owner of the premises to 
recover damages, it was decided that the-company were liable 
under Section 6 of the Gas Works Clauses Act of 1847, 
which was incorporated in their special Act. In the course 
of his judgment in this case, Carr, J., said: —“ The cases 
have decided that where there is direct damage done to the 
property of other persons, and the act through which the 
damage is caused is one which is legalised by statute, the 
right of action is taken away, and proceedings for compensa- 
tion are provided instead ; but there is nothing in the Act to 
show that it was intended that the gas company were to be 
at liberty to break up the streets, and in the course of doing 
so to break windows upon either side of the street should 
that be the necessary consequence of breaking up the strects, 
and to doso without making any compensation.” | 

As if to make the liability of an electric supply company 
still more clearly defined, a section was inserted in a 
later Act of Parliament, which is incorporated with 
every provisional order. Thus by Section 77 of 


the Electric Lighting (Clauses) Act, 1899, it is pro- 


vided that undertakers shall be answerable for all 
accidents, damages, and injuries happening through the act 
or default of the undertakers, or of any person in their 
employment, by reason of, or in consequence of, any of the 
undertakers’ works, and shall save harmless all authorities, 
bodies, and persons by whom any street is repairable, and all 
other authorities, companies, and bodies collectively and 
individually, and jtheir officers and servants, from all 
damages and costs in respect of those acvidents, damages, 
and injuries. Nor are they protected from liability for the 
results of nuisances. Thus by Section 81 of the same Act it 
is provided that nothing in the special order shall exonerate 
the undertakers from any indictment, action, or other pro- 
ceedings for nuisance in the event of any nuisance being 
caused or permitted by them. These sections pre-suppose 
that damages could have been claimed by the injured party 
whether the undertakers are acting under statutory powers 
are no. An injury for which no action could be sustained at 
common law would not entitle the plaintiff to relief. Thus 
suppose, in the course of their workings, an electric lighting 
company were to divert water percolating through the soil, 
and so deprive the plaintiff of the supply to his well. No 
damages could be claimed. [Upon this point sce New 
River v. Johnson 2 El. & El. 435; 29 L.J., M.C. 93: 6 
Jur., N. S. 374; 8 W. R. 179. 

The following epitome of certain sections of the Gasworks 
Clauses Act, 1847 (10 V., c. 15) and the Gasworks Clauses 
Act, 1871 (34 & 35 Vict., c. 41), which are incorporated 
with the Electric Lighting Acts, set forth the liability of 
electric supply companies in connection with the uprooting 
of streets, &c., and will show how far the common law 
rights of the public as against a supply company, and of the 
supply company against the public, are affected by statute. 
It is provided by Section 6 of the Act of 1847 that under- 
tukers may, under certain circumstances, break up or repair 
the streets within the limits of their special Act, doing as 
little damage as may be in the execution of the powers 
thereby or by the special Act granted, and making compensa- 


tion for any damage which may be done in the execution of 
their powers. They cannot, however, lay down pipes or 
wires in, or enter upon any private land or land not dedi- 
cated to public use, without the consent of the owners or 
occupiers thereof [Section 7]. Moreover, in the case of 
streets, bridges, or sewers, &c., which the undertakers intend 
to break up, no step can be taken until notice has been 
given to the person or persons under whose control the same 
may be [Section 8], and even then all the works must be 
conducted under the superintendence of persons having such 
control [Section 9]. Streets, &., which are broken up 
must be reinstated without delay, roads must be fenced and 
lighted while opened, and must be kept in repair for a cer- 
tain time after reinstatement [Section 10]. Failure to con- 
form with the provisions of Section 10 involves a risk of 
incurring penalties [Section 11]; while if the undertakers 
make default in reinstating streets, the person or persons 
having control of the same may do the work and recover the 
cost from the undertakers [Section 12]. 

Passing from the consideration of the liabilities of under- 
takers as defendants in such actions, it becomes important to 
consider their rights of action against persons who in any 
way interfere with their lines or works. The fact that the 
offence is one which may be punished by the infliction of 
penalties at the instance of the undertakers scems to be no 
bar to an action at law, unless, indeed, the statute expressly 
takes away the common law right. No such clause can be 
found in the Electric Lighting Acts. 

In this connection reference may be made to Section 20 
of the Gasworks Clauses Act, 1847 (10 & 11 Vict., c. 15), 
which applies to electric supply companies. It is there pro- 
vided “ that every person who shall carelessly or accidentally 
break, throw down, or damage any pipe, pillar, or lamp 
belonging to the undertakers, or under their control, shall 
pay such sum of money by way of satisfaction to the under- 
takers for the damage done, not exceeding five pounds, as any 
two justices or the sheriff shall think reasonable.” This 
section, which provides for the recovery of a marimum 
penalty of £5, is insufficient to afford adequate protection to 
an electric lighting or power supply company whose property 
may be injured to a much greater extent. For instance, 
damage done to the trolley wire in a street might involve 
serious loss to a tramway company. For this reason it is 
important to notice that Section 20 of the Gasworks Clauses 
Act, 1847, does not oust the jurisdiction of the civil Courts. 
So in the Crystal Palace District Gas Company v. Idris and 
Co., Limited [64 J. P., 452] which was decided a few 
weeks ago, a lamp-post, the property of the plaintiffs, was 
knocked down by the negligent driving of the defendants’ 
servants. The plaintiffs brought an action in the County 
Court. It appeared that a summons had been taken out 


under the above section, to which an objection was lodged 


on the ground that the remedy provided by the Act 
was one against the person who did the act com- 
plained of, and not against his master. The magistrate 
dismissed the summons, relying on Harding v. Barker 
[53 J. P., 38]. The County Court judge held that 
his jurisdiction was not ousted, and awarded damages. 
In this he was upheld by the Queen’s Bench Division, 
Mr. Justice Channell saying: —“ Lamps in the public streets 
are prima facie a nuisance as a hindrance to traffic, but they 
are authorised by Act of Parliament to be put in the streets, 
and if one accidently knocks one down, then, of course, the 
only remedy is under Section 20. But that section contains 
nothing to oust tlie ordinary remedy against any person 
liable at common law for negligently knocking them down, 
whether the person liable for such negligence be the person 
who actually knocks down the lamp or not.“ 


HIGHER PRESSURE SUPPLY. 


[COMMUNICATED. | 


NATURALLY this question has at last come up prominently. 
Its discussion has, however, been somewhat one-sided. On 
the one side we find expert electrical engineers, all engaged 
in, and personally interested in, the distribution and supply 
of electrical energy at a profit; on the other we have the 
consumer who is persuaded that electric light and power are 
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advantages to him. He, however, is ignorant regarding the 

factors of electrical energy. The advantages of low pressure 

or TN pressure, and their disadvantages, are not within 
en. 

We can all agree with the engineers running municipal 
electric supply stations, that high pressure has considerable 
and profitable advantages in distribution ; that fact was 
ommon knowledge before some of them were born. But 
most electricians who have had practical experience in 
advising and acting for consumers of electrical energy would 
agree that there its advantages end. 

The only advantage to be expected by the consumer in 
changing over from low to higher pressure, is that he may 
thereby get his energy cheaper, the distribution costing less. 
If, therefore, the supply engineer can save by changing over 
to higher pressure, the consumer has a right to expect a 
reduction in the cost per unit of energy delivered. Have 
such reductions been made ? 3 

It is now, however, becoming well known that the increase of 


pressure increases the cost of electric light and power on the 


consumer’s premises. First, because high pressure lamps are 
less economical and less durable than low pressure lamps ; 
and a lamp with two filaments costs more to make than a 
lamp with one filament, Secondly, motors of the small 
sizes most commonly used on supply systems are more 
costly and less durable than on low pressures. Thirdly, the 
whole electric system on his premises, to be paid for and 
maintained by the cohsumer, is more expensive on the higher 
presure. As a plain matter of fact, the whole of the 
expense of changing over, both in first cost and maintenance, 
falls on the consumer, and he is not in a position to know its 
effects on him for a time. : 

An intelligent consumer recently asked the question, 
“What am I to gain by working at 250 volts instead of 
110?” The same man wanted to know why some changed 
over to 200, others to 220, 230, and 250. Not being a 
consulting electrical engineer to municipalities, it was impos- 
sible to explain this puzzle to him. 


The first experience the writer had of 250-volt supply was | 


in an installation of 15 motors from $ H. P. to 7 H.. In the 
first month’s run 11 motors failed and had to be re-wound, 
and that after paying an extra price for them on account of 
the higher pressure. The same firm had run 110-volt 
motors for eight years without trouble arising, and now their 
engineer wants to know, What is the good of 250 volts ? ” 

Let it be clearly understood that the great gain in high 
` pressure is in the distribution only, so that the consumer 
can only participate in this gain by a reduction in price per 
unit, such reduction to be sufficient to more than counter- 
balance the extra cost to him in using the higher pressure. 

Of course, at present the consumers’ interests need not be 
much considered. If he does not like high pressure he can 
leave it; the demand seems to exceed the supply under any 
circumstances for electric light. 

For motors the case is somewhat different; motor users are 
generally alive to their commercial interests, and if municipal 
supply does not meet their wants they can generate their own 
supply at any pressure they please, and under the best con- 
ditions for their work. 7 

That higher pressure has come, and come to stay, is 
undoubted, and lamps, motors and other “translating 
devices,” as our Americans say, shall be made to meet it; but at 
present, and for some time past, these devices have not 
exactly “changed over with perfect success. 

Municipal electrical engineering seems to be in a chronic 
state of “ change over continuous current systems from low 
to higher pressure, leaving plenty of scope for further 

ange overs,” > 

Alternating current systems can “change over” from 
that to continuous, or to polyphase, and then leave many 
“change overs” possible in frequency and in pressure. And 

this necessity for “change overs exists in plants put up 
under a few eminent consulting electrical engineers within“ 
the last 10 years, | 

It is to be hoped that the large schemes now before the 
country for generating and distributing electrical energy on 
a large scale shall “change over” from these engineers to 
others who will put down a system which will not require 
any “change over” within the next 50 years at least. These 
large schemes are, however, not in the hands of the kind of 


men who rule the destinies of municipalities, and are, there- 
fore, most likely to have far-seeing skilled electrical engineering 
talent in their councils. 3 

It is too late now to attempt the most needed of all 
change-overs in municipal’ plants, namely, to ‘make them all 
uniform—continuous supplies, all 250 volts; alternating 
opp ies; all at same frequency, same pressure, and all two- 

ase. 
These big schemes have an immense future before them. 
If properly set out at the start, they must in time effect a 
wonderful transformation in manufacturing, and, to a large 
extent, scatter the over-crowded centres over wider areas. 
Wherever these generating stations are set up, north, south, 
east, or west country, they should all be on one plan, 
uniform, that everything connected with them may be 
standardised. 

With the sad spectacle of the municipal chaos in every- 
thing electrical, it will be amazing if the blundering in this 
respect is repeated. 


NEW PATENTS AND ABSTRACTS OF 


PUBLISHED SPECIFICATIONS. 
NEW PATENTS, 1900. 
Compiled expressly for this journal by W. P. Toompsoz & Co., El ꝛ0trioal Patent 


Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


14,086. ‘Improvements in wireless or. Hertzian telegraphy.” A. C. Brown. 
Dated August 7th. 

14, 101. Improvements in coils or helices for electrical purposes.“ W. G. 
Heys. (J. Scott, R. Varley, and J. C. Anderson, United Sates). Dated August 
7th. (Complete.) ; 


14,104. “Improvements in electrodes for the use in electro-chemical 
processes.” O. LaucKner. (A. Vogelsang, Germany.) Dated August 7th. 
(Complete.) 


18,134. Improvements in or relating to electrical traction.” E. J. PENN G- 
Ton. Dated August 7th. 

14,199. Improvements relating to electric railway systems.“ W. B. Purvis. 
Dated August7th. (Complete.) g 
14,164. A new or improved insulator.” H. Traum. Dated August 7th. 

14,170. A quick make-and-break switch for electrical purposes.“ H. H. HILL. 
Dated August 8th. 

14,212. Improvements in or relating to electric furnaces.” A. J. BOULT. 
(The Union Carbide Company, United States.) Dated August 8th. (Complete.) 

14,215. Means of fixing electrical appliances to ceilings, walls, furniture, 
and the like.“ J. KORNER, P. Korner, and E, Mania. Dated August 8th. 


— 14,287. A safety device or fender for electric tramways or the like.“ C. 


ZIMMERMANN. Dated August 8th. 

14,248. , An improved electrical replacement indicator.” A. ECKSTEIN and 
A. E. MITCHELL. Dated August 9th. 

14,275. “Improvements in and relating to electro-chemical or copying tele- 

aphs.” G. C. Dymoxp. (The Kopier-Telegraph Gesellschaft mit beschrankter 

aftung, Germany.) Dated August 9th. (Complete.) 

14,281. Improvements in telegraphy by means of alternating currents and 
imperfect contacts.” G. Ferri. (Date applied for under Patents, &c., Act 
1883, Sec. 108, January 9th, 1900, being date of application in France.) Dated 
August 9th. (Complete.) 

14,288. “Improvements in electro-magnetic apparatus for jacquards.” J. 
SZCZEPANIK and L. KLEINBERG. Dated August 9th. 

14,289. “Improvements in electric switches.“ A. W. B. Pranson, Dated 
August 9th. (Complete.) 

14,821. Improvement in arc lamps.” 


F. W. Surrn, A. J. Surry, and 
W. J. L. Sanpy. Dated August 10th. 


14,897. An electric releasing apparatus for e ressure brakes.” 
A. BrucGERMANN and DEUTSOHE WAFFEN UND Mownitions F'aBRIKEN. Dated 
August 10th. 


Ture EDISON 


14,354. “Improvement in magnetic separating apparatus.” pinon 
a 


Ore MILLING SYNDICATE, LIMITRD. (T. A. Edison, United States). 
August 10th. 

14,355. Improvement in magnetic separating apparatus.” THe Epison ORE 
MILLING SYNDICATE, LIMITED. (T. A. Edison, ‘United States.) Dated August 
10th. 


14,367. ‘Improvements in electrical contact apparatus.” K. DE KANDO. 
Dated August 10th. (Complete.) 

14,368. ‘‘ Improvements in liquid rheostats operated by means of compressed 
air.’ C. DR Kanpo. Dated August 10th. (Complete.) 
14,978. Improvements in and connected with electrical fuseboards.” H. O. 
FARRELL. Dated August lith. 

14,384. Improvements relating to rail points and overhead switches in elec- 
tric tramways.” W. CARTER and J. Bow RET. Dated August lith. 

14,409. “Improvements in electric meters.“ J. Harris. Dated August 11th. 
(Complete.) 

14,420. “ Improvements in combined electric meters and demand indicators.” 
J. G. Lorrain. (A. Wright, at present on the high seas.) Dated August 11th. 

14,422. “Improvements in switches and apparatus for use in starting an 
controlling electric motors.” A. H. Apams. Dated August llth. a 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Meesrs. W. P. THOMPSON 
and Co., 823, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


20,008. “improvements in the manufacture of metallic covers fer slestrical 

thes, and the like.” M. Lawton (trading ac J. Lawton & Sens). 
Dated September 21st, 1898. Relates to the manufacture of metallic covers for 
switches, o. The covers are made from thinned metal blanks, parts of which 
are left thick for receiving a screw thread, &0. The blanks are stamped, 
pressed or rolled out of a thick plate, and the rolls, &., are go formed that the 
centres or edges of the plate are left sufficiently thiok. The blank is then cupped 
or dished to the required shape. 2 claims. 
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24,116. “An improved electricity meter.” C. Sehmidiin. Dated November 
15th, 1698. Relates to energy meters. A clockwork drives a counter and 
rotates a conductive disc, its speed being made proportionate to the power pass- 
ing by breaking the disc by a magnet carried by the movable coil of an electro- 
dynamometer. The magnet moves from the edge towards the centre of the disc 
as the power increases. A lever is weighted to bear on the disc and stop it, 
when not held away by the main current passing in an electro-magnet. The 
clockwork may be wound electrically, and any suitable governor is used to limit 


ite maximum speed. Quantity meters are constructed similarly, exoept that the 


clectro-dynamometer and magnet are dispensed with, and the disc rotates within 
two stationary coils, one of which carries a constant shunt current to produce 
the maximum retardation, while the other carries the current to be measured in 
a direction to reduce the effect of the shunt current. 2 claims. 


24,133. ‘A new or improved er encleced arc electric lamp.” H. Hirst and 
H. Bevis. Dated November 16th, 1898. Relates to arc lamps. An open or 
enclosed aro is struck and regulated by the varying length of a hot metal stri 
or wire laid round porcelain pulleys on two stationary supporting rods, an 
electrically connected in series with the carbons. One end of the strip is sup- 
ported adjustably by a slide and a nut on a fixed screw. The other end 18 
attached toa stirrup and a spring by which the strip is kept extended. The 
stirrup bears on a knife-edge on a lever which is supported by two lateral knife- 
edges on stationary bearings; the long arm of the lever is linked to an ordinary 
clutch in engagement with the upper carbon. Extension of the ttrip by heating 
thus allows the spring to turn the lever so that the clutch engages and lifts the 
carbon. This carbon is placed in a holder which slides in a slotted tube ander 
pressure of a light helical spring. 4 claims. 

24,164. “An improvement in electric Incandescent lamp shade helders and the 
like and a device for use in ya therewith.” W. H. . Dated 
November 16th, 1898. Relates to holders for incandescent lamps. A nut for 
securing a shade or the like against a shoulder on a lampholder is provided with 
two opposite slots to receive the ends of special tool for applying the nut to the 
holder within the shade. The tool consists of a handle carrying a fork anda 
spring plate, the ends of which stand a little distant from those of the fork, to 
grip the insides of the slots in the nut when inserted therein. A separate spring 
plate may be used on each arm of the fork. 4 claims. i 


24,172. for obtaining a permanent electrical contact at the covers of 
vottale oslis.” M. Schlee. Dated November 16th, 1898. Relates to connections. 
In cells having air-tight covers carrying terminals with which the plates are 
connected, the contact surfaces of both the terminals and the plates are amalga- 
mated with a mercury solution to ensure good connection. 1 claim. 


24,190. “An improved notio oironit-breaker.” H.H. Lake. (W. M. Soott.) 
Dated November 16th, 1898. Relates to underload magnetic circuit-breakers, 
and to supplemental contacts for taking the spark. The main contact bar is 
carried by a rod sliding in sockets. To the rod is pivoted the lever carrying the 
ai mature of the electro-magnet and the resetting handle. A projection on the 
lever carries a friction wheel engaging a fixed guide plate, so that when the 
armature is held up by the magnet, the contact bar is held against the contacts. 
A spring forces the rod back when the armature falls away. To the rod is also 
pivoted a lever carrying the supplemental contact arm which engages with the 
contacts in shunt with the main contacts. A spring gives a quick break, the 
positive movement being secured by pins. 6 claims. 


24,106. “ Electrically heating plates, d and the like.” C. H. Kahrs. Dated 
November 10th, 1898. Relates to apparatus for heating plates, dishes, &c., while 
on a dining table. A vessel constructed to receive an ordinary plate or dish, 
&c., is fitted with an electric resistance coil, through which a current is passed 
when required. The coil is covered by a perforated plate. The apparatus is 
fitted with connecting wires and a switch, or a single switch may be used for a 


set of warmers. 1 claim. 

24,264. An improved switoh for or lampo la whieh the 
{Mameut le subjected to a prelim heating effect apart from the ourreat.”’ 
H. Hirst. Dated November 17th, ! Switches for incandescen lan De having 
a filament and a heating appliance. The apparatus is described with reference 
n a diagram, and is too compiicated for description without reference thereto, 


24,266. “‘improvomonts ia fHameuts or the tke for ineandescent or 
electric lamps.” H. Hirst. Dated November 17th, 1898. Relates to incan- 
escent lamps. Filaments which sre conductive when hot are made from 
organic material dipped ina saturated solution of a refractory earth, or in a 
creamy mixture of a powdered insoluble salt or oxide with water and a binding 
material, dried and heated gradually to a high temperature, these operations 
being repeated until the resulti filament is sufficiently dense. The organic 
material may be cotton, thread, hore-hair, celluloid, or any suitable twisted, 
plaited, or woven vegetable or animal fibre. The solution preferably contains 
six parts of zirconium nitrate to one part of yttrium nitrate; magnesia and 
thoria are also mentioned. The dipped threads may be submitted to ammonia 
to produce hydrated oxides. The threads may be out in lengths and secured in 
loops on mounted platinum wires before dipping, by which the joints are also 
coated, or the threads may be treated in long lengths. 4 claims. 


24,807. ‘* A process for the electrolytic extraction ef zino and other metals from 
ores or waste containing them.” J.C. Fell. (W. Strzeda.) Dated November 17th, 
1896. Pulverised zinc ores, or waste containing zinc, such as zinc-ash, are 
placed in an electrolytic tank, the electrolyte employed being a caustic solution, 
such asa 10 per cent. solution of caustic soda. Cathodes of zinc or iron are 
used, some of which may be locse and arranged to tie upon a wooden linin 
horizontally at the bottom of the vat. The anodes are of carbon or metal, an 
are arranged vertically at small intervals apart. The zinc and other metals 
present, such as cadmium, lead, copper, silver, gold, &c., are first dissolved by 
the caustic solution, and then immediately deposited by the current in the 
cathode, The liberated gas causes a constant agitation of the liquid during the 
process. After the removal of the electrodes, the mass left is filtered, and the 
sino finally separated from the other metals by distillation. 1 claim. 


24,806. ‘ in electric batteries.’ H. J. Hadden. (Columbus 
Eleotrioita ft, m, h, H.) Dated November 17th, 1898. Relates to a 
sealed battery in which the electrolyte may be thickened in consistency, and 
consists in interposing in between the electrodes and the main cover an oil- 
soaked blanket so that an air space is left between it and the electrodes. The 
cover has a gas exit in it. 1 claim. 


24,371. “improvements in the regulation of alternating current electric motors, 

Ble also te distribution s * The British Thomeon-Housten Company 

ited. (C. P. Stemmetz.) Dated November 18th, 1898. Relates to a method 

of regulating the magnitude or phase of the currents in a multiphase system by 

inserting or withdrawing resistances or other devices in the various branches or 

circuits successively rather than simultaneously. The invention is specially 

applicable to the regulation of induction motors. A diagram is used for reference, 
and is too complicated for description. 7 claims. 


24,3708. in telephonic a ” F. L. Malrhead. Dated 
November 18th, 1898. Relates to an arrangement of telephonic apparatus on 
board ship and in other places. A bracket on the front of a junction box carries 
& transverse tube leading to the receivers. The transmitter is attached to the 
tube so as to rotate with it. Circuit contacts are also controlled by the tube. 
The ear-piece tubes are arranged, one fixed and one hinged, so as to allow the 
ear-pieces to grip over the ears when the apparatus is raised to its operating 
position. 8 claims. 


24,404. “Improvements in insulating and ing electric eonductors.” 
L. Rackethal. Dated November 18th, 1898. Cone 7 575 are insulated with a 
woven fibrous coating impregnated and coated with a mixture of red lead or 
litharge and linseed oil. The two wires of an overhead metallic circuit are 
attached to one insulator and are arranged to cross. 2 claims, 


24,418. “Improvements in alternating current motore.“ W. Langdon-Davles. 
Dated November 18th, 1498. In order to obtain a great starting torque, the field 
magnets are constructed in the form of a drum- wound slotted continuous ring, 
with no projecting pole-pieces, and their windings are so distributed as to make 
the magnetic density strongest at the centre of each pols face, instead of uniform 
as described in Specification No. 18,870, a.D. 1895. The armature is provided 
with a continuous winding, coupled at intervals to commutator bars having 
brushes arranged on a line inclined to the magnetic axis of the field magnets. 
current may be supplied to the field windings, in which care the brushes are 


short-circuited, or it may be supplied o the armature windings, in which case 
the fleld-windings are short-circuited. Instead of providing each field magnet 
pole with a sectional winding. a similar effect may be obtained by means of a 
single coil embracing the central portion only of each pole. For reversing the 
motor, the field magnet ring may be wound with two sets of coils, arranged at a 
suitable angle to each other and connected to a switch for bringing one or the 
other into action as required. 4 claims. 


24,438. “improvement in er la conncotion with the construction of dry voltaic 

‘ and batteries.” C. M. Stead. Dated November 

19th, 1898. Relates to dry batteries and consists in the use of peat moss, pre- 

ferably ground to a very fine powder or flour, as au absorbent for the electro- 

irte. In the case of primary batteries, the moss may be mixed with plaster of 
aris and whiting. 4 claims. 


24,460. “improvements in Senne,, with electric are lamps.” W. N. 
Stewart and H. M. Welle. Dated November 19tb, 1898. Globes for enclosing the 
arcs of electric lamps are made in parts to facilitate moulding and cleaning, 
their necks being formed to fit the carbons or carbon holders. The globe may 
be made in halves separating lengthwise or transversely, one helt fitting iato 
the other. The lengthwise globe is held closed by rings on the ends. The two 
parts of the transverse globe may be made unequal; one part may be merely a 
cover for the main portion. In another modification, two such covers fit into 
the ends of a cylindrical part. 2 claims. 


24,407. ‘‘improvemeuts in er relating te collecterster clectric street railways 
with overhead conducters.” C. Steiner. Dated November 19th, 1898. Collectors 
for use with overhead couductors. The wheel is mounted loosely on the head 
which is curved with a radius equal to the length of the pole. 2 olaims. 


24,632. ‘‘ Electric cables for high tension currents.” B. J. B. Mille. (La Seviete 

s Berthoud, Berel et Cle.) Dated 

November Ast, 1898. Cables for high tension currents are built up of a central 

stranded core of bare wires surrounded bya layer of insulated conductors. 

Several such single cables may be combined with insulating material to forms 
multiple coil. 2 claims. 


24,633. “improvements in er relating to converting electrical exergy iste 
mechanical motion.” W. P. Thompson. (C. $. Bradley.) Dated November let, 
1898. Relates to a method of utilising single-phase currents for operating 
electric motors, particularly railway vehicle motors. One element of the motor 
is supplied through brushes with single-phase currents, derived from the trolley 
conductors, while the other is supplied with polyphase currents, obtained from 
the single-phase currents of the mains by means of @ phase transformer. The 
rate of alternation of the polyphase currents is varied by means of a motor 
generator. Condensers are inserted between the motor-generator and the 
motor for the purpose of varying the speed of the motor. The load of the motor- 
generator arid consequently the rate of alternation of the currents may be 
simultaneously varied by mounting on its armature shaft a conducting disc 
which moves in the field of a magnet, the excitation of which is controlled by a 
variable resistance. The invention is also applicable to stationary motors, 
fixed connections with the mains being then employed. 7 claims. 


24,660. "An olectre-therapentioal and massage tus.” 0. Schneider. 
Dated November 2lst, 1898. A massage roller for treating local diseases and 
constructed to aprly electricity or medicinal preparations is made of any 
suitable cross-section, hollow, and of wooden strips with intermediate metallic 
strips alternately connected to metallic end pieces. The axle is provided with 
insulating rollers, &c. A contact pin with spring and a contact spring connect 
the end pieces to wires extending through the handle and thence to a suitable 
source of electricity. The interior of the joller may be charged with cod liver 
oil, or other emulsions, Ko., by removing the plug. The liquid is ejected 
through valves consisting of a projecting tubular nipple with openings at its 
lower end supported in an open metal socket with a spring between its inner 
end and the bottom of the socket. To prevent conduction of electricity by the 
liquid the metal strips extend only partially through the roller, the interior of 
which is coated with sbellac, &c. The roller is connected by a flexible shaft to 
a fly-wheel driven by a regulated electromotor. To connect the flexible shaft to 
the roller its square end is inserted in the end of the axle and the thumbscrew 
is tightened to connect the sleeve of the frame with the coupling piece of the 
shaft tube. Similarly the other end of the shaft is held by a screw in the hub of 
the wheel, and the coupling piece by a screw in a sleeve of the supporting 
bracket. 8 claims. l 


24.659. “improvements in oleotrieally ted read vehicles.” N.G. Merrie. 
and P. G. Salem. Dated November 21st, 1898. Relates to electrically propelled 
road vehicles having the motors carried by the front axle directly ander the 
passenger seat, and the batteries carried by arear extension supported by the 
rear axle, the operator's seat being mounted above this rear extension, as in the 
ordinary hansom cab. The motors are carried on the front axle, and the motor 
shaft pinions gear with the toothed wheels of the front wheels. Each motor 
axle, carries a brake disc, so that the brake is applied to the motor direct a 
means of the chains and levers acting on the shoes when the foot-plate is work 
by the operator. The vehicle is steered by turning the rear wheels. Swivel 
blocks are pivoted to the brackets on the rear axle, and have journals extending 
into the hubs of the wheels. Through the medium of levers and rods the 
operator can manipulate the blocks by the hand lever, and so steer the carriage. 

he box-shaped extension carries the batteries, and is closed at the rear end 
hy the tailboard. ‘The speed controller is mounted directly under the operator's 
seat, and is operated by the lever. 7 claims. 


24,670. “‘improvements comsected with electric batteries.” W. L. Raweea. 
Dated November 22nd. Relates to batteries of that class in which electricity is 
generated by the oxidising action of a fused salt upon a molten metal or alloy 
separated froin it by a porous pot or diaphragm, the oxidised metal being re- 
duced by carbonaceous gases and the salt being recuperated by oxygen or air 
which is forced into it. The invention is déssrilved as applied to a battery in 
which the outer and porous cells are both made of magnesia, and the molten 
metal is lead, in which is immersed a cast-iron plate serving as an 
electrode. The other electrode may be the inlet pipe for air to the fuse salt; the 
pipe rele extends horizontally along the porous pot, and is perforated to 
sub-divide the air streams. The invention consists, firstly, in maintaining the 
necessary heat in the battery by supplying to it a combustible gas such as water 
or producer gas, coal gas, petroleum, &c., and a supply of oxygen sufficient to 
combine with the combustible materal, but not to oxidise the molten metal. The 
invention also consists in causing the pumps supplying the conbustible gh and 
the air to be driven by an electric motor operated by the current of the cell, 
so that the speed of the pumps may vary directly with the output of the cell. 
When water gas is used as the combustible gas, the products of combustion, 
consisting of carbonic acid, steam, and nitrogen, may be used to heat the in- 
coming air, but are preferably led back to the gas producer, and used as the raw 
material for the production of the gas instead of the steam which is generally 
employed. 2 claims. 


24,026. “im ln and relating to miorephones.” E. Hardy and 
R. Ploard. Dated November 22nd, 1898. In microphones, whether used 
as telephones or as telegraph receivers for sounds produced to represent any 
code when vessels are in distress, &c., the microphone circuit is employed to act 
on & recorder magnet so as to produce a trace. The microphones are also 
described as being fitted in two or more positions on board a vessel so as to 
locate the position of any sound. The signals may be received in this case by 
telephones or as telegraphic records. The microphone is arranged with a 
diaphragm mounted in a ring and having an insulated carbon or other disc 
secured at its centre. Four or more balanced pivoted arms carry carbon or 
other pencils to make contact with the disc. The arms have adjustable balance 
weights or springs. The arms are pivoted in insulated blocks and have one of 
the pin bearings in each case provided with mercury to ensure good electric 
contact. 10 claims. 


24,641. “i vements in secondary batteries.” N. H. aad A. K- 
Masters. Dated November 22nd, 1898. The battery is made up of several 
superposed trays, cach composed of two layers of dissimilar metals, one of which 
may be of zine, while the other may be lead. On the lead plate is placed a layer 
of red lead, over which is laid a layer of powdered or granulated charcoal, in 
which rests the tray next highest in the series, and the vacant space above the 
charcoal may be filled with any insulating cement or liquid to prevent the 
evaporation of the electrolyte. The plates are held in place in a casing by 
means of a screw bearing on a wooden cross piece. 6 claims. 
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SoME valuable information should be forthcoming next week 
for the benefit of those engaged in practical engineering if 
we may judge from the subjects to be presented at this 
year’s meeting of the British Association to be opened next 
‘Wednesday in Bradford, Especially should this be the 
case in the domain of electric traction, which is the chief 
topic of interest, both in municipal circles and private com- 
pany enterprise, at the present time. There is much still to 
be learnt concerning the best ways and means for carrying out 
electric locomotion, more particularly with regard to rapid 
transit, and we are glad to see that so much attention is 
being paid to the solution of the various problems under- 
lying the best and most economical use of electricity for 
traction both in cities and between important centres of 
industry. 

The first paper to which we draw attention is that of 
Mr. Mallock on “ Resistance and Acceleration of Trains— 
Measurement of the Tractive Force,” in which he proposes 


to give an account of the recent experiments made by him 


on electric and other railways to determine the acceleration, 
the tractive force, and the running resistance to which 
trains are subjected. This is an important matter, and we 
hope it will give rise to a really valuable discussion. As we 
pointed out lust week, it still remains a question so far as 
acceleration is concerned as to whether future electric rail- 
ways will employ locomotive and trailer cars, or whether 
each carriage shall carry its own motors. 

Mr. Gisbert Kapp has recently described a meter for 
measuring tractive force on electric tramcars, which seems 
to possess some very good features; but when he tells us that 
air resistance has not much influence on speeds up to 30 km, 
per hour, he only reiterates what the late Robert Sabine 
published in 1883. In the ELECTRICAL REVIEW for June 
16th of that year, Mr. Sabine discussed in a very admir- 
able manner the work of an electromotor set to actuate any 
locomotive system in (1) accelerating the train; (2) the 
rolling pull; (3) adhesion of the contacts; and (4) resist- 
ance of the air. This article, entitled “ Electric Locomotion 
Limitation of Speed,” might be consulted with advantage 


| to-day by electric traction engincers. 


Mr. Mallock’s paper will be followed by some interesting 
particulars about the proposed Liverpool and Manchester 
electric high-speed railway, contributed by Sir W. H. 
Preece. Our readers are probably familiar with the evidence 
tendered before the Parliamentary Select Committee, and 
which was published in our issues of May 18th and 25th of 
this year. 

The chairman of the Committee, Sir John Kennaway, said that 
they had heard with great interest the evidence laid before them. 
It appeared to them that the monorail system which was suggested 
for the proposed railway was likely, when fully matured, to make 
an important contribution to the development of railway traffic at 


high speed. In certain important respects, however, the present 
scheme was seriously incomplete. More particularly the evidence 
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had not satisfied them that a safe method had yet been made of 
effectively applying brake-power to trains running at the high rate 
of speed proposed. Apart, however, from such considerations, the 
Committee were of opinion that the proposed line had been laid 
out without adequate and reasonable regard to existing interests, 
bearing in mind that the intermediate districts did not participate 
in any of the advantages of the railway. The Corporation of 
Salford would seem to have just ground for complaint in respect of 
the interference of the proposed line, and the use of land at Liver- 
pool required by the Mersey Docks and Harbour Board for the 
construction of additional docks had weighed seriously with the 
Committee. The Committee were of opinion that in all schemes 
put forward for giving further railway access to the hesrt of great 
citics, the question of underground approach ought to be considered 
and adopted where practicable. On these grounds the Committee 
were of opinion that the preamble of the Bill was not proved. 


We hope that Sir William Preece has information to lay 
before the British Association, especially with regard to the 
effectual stopping of high speed electrical trains, which will 
enable the project to again be brought forward. 

Mr. J. G. W. Aldridge will deal with “The Automobile 
for Electric Street Traction,” when we may possibly hear of 
some developments in accumulators towards securing to our 


crowded streets un ideally perfect means of vehicular propul- 


sion, as there are several secondary batteries now in course of 
trial which promise well. The three papers above enumerated, 
together with that of Mr. Gibbings on “The Design and 
Location of Electric Generating Stations,” on a large scale 
for supplying electric power ‘and lighting to large districts, 
are the most engaging from the heavy engineering point of 
view, although interest will be well sustained in the joint 
paper by Mr. Barker and Prof. Ewing on “ A Maximum 
Demand Indicator.” | 

„Animal Electricity ” will form the theme of the Friday 
evening discourse by Prof. Gotch, and Prof. Silvanus P. 
Thompson is sure to be eloquent and brilliant when 
delivering his Saturday lecture to the operative classes on 
Electricity in the Industries,“ a subject which lends itself 
to the lecturer’s charming and easy style, althongh even he 
will scarcely be able to do full justice to the manifold uses of 
electricity in the service of man which the title of the paper 
indicates. 

If electrical papers are less numerous than in past years 
there is no denying the vital importance of the subjects to 
be discussed, and we anticipate that the advancement of 
electrical engineering during the B.A. meeting of 1900 will 
be of a practical and enduring nature, even if the science of 
the subject is relegated somewhat to the background. 

It would perhaps have been well had there been given an 
opportunity of discussing “ What Pressure is Dangerous on 
Electric Railways with Overhead Trolley Wires.” This is 
the subject of a series of investigations which were set on 
foot on account of a dissension between the eminent firm of 


Brown, Boveri & Co., so well known to English clectricians, - 


and the Swiss authorities regarding the proper pressure for 
two different clectric railways to be worked by three-phase 
alternating current, which lines it was proposed to work at a 
pressure of 750 volts. This pressure being regarded as 
dangerous by the authorities, they refused to allow one 
exceeding 500 volts to be employed. 

The firm requested Prof. H. F. Weber, of the Zurich 
Polytechnic, to give an opinion on the matter, and he made 
a long series of investigations of the physiological effects of 
the electric current on the human frame, using himself as the 
measuring instrument. The experiments were made with 


reference to the special circumstances of the above railways, 
where the current was supposed to be supplied through two 
overhead leads, the rails being used as the third conductor 
of the three-phase system. 

Two series of experiments were made corresponding with 
the cases :— 

(a) A person seizes the two bare leads with both hands 
simultaneously, or both of the leads fall on a bare part of 
the body. 

() A bare part of a person standing on the railway or 
on a car comes into contact with one of the leads. 

The main result of the experiments is that all pressures 
between 100 and 1,000 volts must be regarded as equally 


dangerous; consequently there is no reason for not using 


the higher pressures between 500 and 1,000 volts, especially 
as they lead to greater economy. Further, there was little 
chance of the passengers or other persons coming into 
contact with both leads. 

The authoritics are said to have allowed the use of 750 
volts after Prof. Weber's investigation, a full summary of 
which can be found in a paper contributed to the Danish 
Cirilengeneer by Mr. William Rung, C. E., of the firm of 
Brown, Boveri & Co. The matter is of interest to English 
engineers when we consider that the polyphase system has 
been applied to at least four tramway undertakings in the 
United Kingdom. | | 


Preparatory Wiring.—It is safe to say that no large 
building is now erected in the United States without provi- 
sion being made in it for electric lighting. At any rate, 
this is absolutely true of all new construction in the business 
centres of not only the big cities, but most of the smaller 
ones down to 100,000 inhabitants. A leading central station 
manager now informs us (writes the New York Electrical 
World in a recent editorial note) that he notes a growing dis- 
position among architects to encourage the introduction of 
clectric wires into domestic buildings. Speaking of a city of 
half a million people, he says that within the last three years 
he has seen big flat houses and whole blocks of residences go 
up without a foot of electric wire in them. This, of course, 
is due to the desire to make the initial cost of a building as 
low as possible, regardless of benefits to the occupant. But 
our exchange is glad to note, with the afore-mentioned 
manager, a distinct change in this respect. It is possible to 
mention also semi-rural territory, where the electric light 
company gets promptly after every new house and is practi- 
cally securing all the new patronage that offers for illumina- 
tion. That is good policy; indeed, no other should be 
considered by a progressive plant. If the wires are once in, 
the battle of introducing electric lighting and power is half 
fought and more than half won. Architects and builders 
everywhere should be encouraged to provide for wires and 
instal them. 


`- 


Through American Glasses. — The U.S. Consul at 
Birmingham has been either ridiculously mis-reported, or he 
cannot have been to London lately. Mr. Marshall Halstead, 
in a recent report home, said in reference to British progress 
in street electric lighting: “ A few of the main thoroughfares 
of London will soon be electrically lighted, some poles having 
recently been put into position. A few were put up as long 
ago as the fall of 1896, and no doubt the success of that 
experiment is regarded as warranting extension on careful 
lines.“ Clearly we have to cross the Atlantic to ascertain 
how backward is our condition in electrical matters. But 
what can Mr. Halstead mean? The City of London Com- 
pany alone has lighted hundreds of are lamps in London 
streets for years past, not to speak of what is done by half 
a dozen other electric supply companies in London! 
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THE LEIGH ELECTRIC LIGHTING WORKS. 


In the year 1895 the Corporation of Leigh applied for 
and obtained a provisional order. A few years later the 
contracts were placed, and the works are now in operation 
under the control of Mr. John Foster, the manager 
of the Gas, Water, and Electricity Department, to whom we 
are indebted for the information contained in this article. 

As at present arranged, the buildings comprise only the 
engine and accumulator rooms, each 50 feet long by 32 
feet wide, steam being obtained from the boilers of the Gas 
Department, which are arranged to utilise the waste heat 
given off the gas retort furnaces. 

Fpace is left on one side of engine room to erect a boiler 
house when required. | 

The steam generating plant belonging to the Gas Depart- 
ment consists of two: Lancashire boilers, 30 feet long by 
8 feet 6 inches diameter, fitted with Deighton’s patent 
corrugated flues, and made to work at a pressure of 130 
Ibs. per square inch. They were made by Messrs. Clayton, 
Son & Co., Limited, the whole of the mountings being of 
Hopkinson’s make. Musgrave's superheaters are fixed 
immediately behind, each superheater consisting of 38 1}- 
inch tubes, with o 
the . usual safety 
valves, thermometer 
pockets, &c, There 
are also two sets 
of Green’s econo- 
misers erected, one 
set to each boiler, 
consisting of 96 
pipes complete with 
scrapers and gear- 


ing. 
The water for 
the boilers is ob- 
tained from a bore 
hole, and before 
passing into the 


boilers is pumped 
into a tank and 
then passed through 
a water - softening 
apparatus made by 
Messrs. Mather & 
Platt, Limited. 

The steam main 
consists of onesingle 
main 8 inches 
diameter, with subsidiary mains 4 inches diameter, of lap 
welded steel (wrought) and wrought-iron flanges welded on ; 
a Brooke's steam dryer and Giepel steam traps are 
provided. 

The steam joints are made with gun-metal rings and 
mastic cement ; the exhaust pipes are of casteiron, 10 inches 
and 6 inches in diameter. : 

The generating plant at present comprises two coupled 
sets, one set consisting of a Willans & Robinson two-crank 
compound engine coupled to a Mather & Platt four-pole 
shunt-wound dynamo rated at 200 amperes 460 volte. The 
second set consists of a Willans & Robinson two-crank com- 
pound engine with a Mather & Platt four-pole shunt-wound 
dynamo, coupled at each end of the crankshaft, each 
dynamo being capable of giving 135 amperes at 300 volts. 
This set is used at present for charging the battery and for 
balancing. At present the engines are running non- 
condensing, but they can with a slight alteration be run 
condensing when required. 

In the engine room there is an 8-ton overhead travelling 
crane, made by Messrs. James Carrick & Sons, Limited, of 
Edinburgh. It is worked by ropes from the ground floor. 

The switchboard is arranged for the three-wire supply at 
a working pressure between the outers of 440 volts, and 
consists of three dynamo panels, four feeder panels, and 
middle wire panel. Each machine panel is complete with 
one minimum automatic cut-out, one field breaking switch 
interlocked with single pole knife switch, shunt regulating 
switch, ammeter, and voltmeter. There is also a Ferranti 
. ampere-hour meter in circuit with each machine. 
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Each feeder panel is complete with ammeter, duplex 
switch, and fuses, also Thomson-Houston recording watt- 
meters. | 

The middle wire panel is complete with battery charge 
and discharge switches, battery: emergency switches and fuses, 
reversible ampere-hour meters, polarised ammeter, battery 
voltmeter, and two Weston feeder voltmeters. The whole 
of the ammeters and voltmeters, with the exception of the 
feeder voltmeters, are of Lord Kelvin’s multicellular’ type, 
Messrs. Dorman & Smith, Manchester, being the contractors 
for this work. 

The accumulators are of the Chloride C.R, type, in lead 
boxes, consisting of 240 cells, having a capacity of 1, 000 
ampere-hours, and capable of discharging at the rate of 
300 amperes for one hour without injury. The battery is 
fixed on one tier, with ample space to get at cach cell, the 
regulating cells being connected to the switchboard with bare 
copper rods run on special insulators, and painted throughout 
with anti-sulphuric enamel. 

The mains were supplied and laid down by the British 
Insulated Wire Company, Limited, and are of their three- 
core paper insulated, lead-covered type. The feeders 
were drawn into stoneware casing, the whole of 
the distributing 
mains being laid in 
stoneware troughs, 
filled up with 
compound. The 
service cables are 
of the two - core 
type, lead - covered 
and steel armoured, 
and are laid direct 
iuto the ground. 
At present there 
are two triple con- 
centric feeders of 
25, 15, 25 square 
inch cross-section, 
with subsidiary 
feeders of 15, 075, 
"15 square inch 
cross-section. The 
distributing mains 
are of 1, 05, 1. 
and »O5, 025, 05 
triple concentric, 
laid complete witli 
the usual discon- 
necting boxes, &c. 

The Wright demand indicator system of charging has 
been adopted, the price being 7d. per unit for the first hour, 
and 24d. per unit afterwards, Meters and indicators are 
free; Chamberlain & Hookham's meters are used. 


ON SOME METHODS OF DETERMINING 
EXPERIMENTALLY THE MOMENTS OF 
INERTIA OF THE ROTORS OF DYNAMOS 
AND ALTERNATORS. 


By ALFRED HAY, B. Sc., M.LE.E. 


1 


(Concliuled from page 288.) 


Method g. Another method, closely allied to the preced- 
ing one, is the following: — The machine is run up to any 
desired speed, and then the supply of power is suddenly cut 
off (by throwing off the belt or otherwise). A suitable 
speed indicator, by means of which the speed may be read 
off at any instant, is connected to the rotor, so that by taking 
a series of readings as the machine gradually comes to rest, 
the connection between w and / may be determined. From 
these readings a curve may be plotted. We shall call such 
a curve a “retardation” curve.“ The retardation curve 


? The term used by German writers is Auslaufskurve. 
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enables us to obtain dw/d¢t graphically. If the value of the 
retarding torque is denoted by T, then 
dw 


keal 2 
di (2) 


In this equation T is unknown. In order to obtain a 
second equation similar to (2), and by means of it to elimi- 
nate T, we mount a disc fly-wheel on the rotor shaft, and 
obtain a new retardation curve. If 1’ stand for the moment 
of inertia of the disc fly-wheel, then - 


= dw,/dt 
P=) Awdit — dojdi’ F 


where di, and dw, dt denote tlie angular accelerations 
corresponding to the same value of w when the rotor is 
running without and with the disc fly-wheel on respectively.“ 

I have not tested this method experimentally, having no 
suitable disc fly-wheel at my disposal. 


T = —1 


SECONDS. 
Fig. 3. 


It will be noticed that the validity of this method rests on 
the assumption that the addition of the fly-wheel does not 
increase the frictional loss in the bearings, an assumption 
which is amply justified by practical experience. f 

The two methods just described both depend on varying the 
value of 1. The next few methods consist in either measuring 
the value of T in equation (2), or else in increasing or 
decreasing it by a known amount. i 

Method 3.—In applying this method, the machine under 
test is run as a separately excited motor, and the power 
supplied to the armature is carefully measured. From the 
total power supplied to the armature is subtracted the power 
lost by heating of the armature coils. The remainder then 
represents the power actually employed in turning the arma- 
ture against the various resisting forces. Let this “ driving 
power, expressed in watts, be denoted by wv. If w stand for 
the corresponding angular velocity, then the resisting torque, 
in C. G. S. units, is 107 % , and equation (2) becomes 


(3) 


The value of oe is found from the retardation curve. 

This method was applied to find the moment of inertia of 
the Kapp armature mentioned above. In order to reduce 
the resisting torque, and so prolong the time taken by the 
machine to come to rest, the exciting current was reduced 
considerably below its normal value. A Weston voltmeter 
connected across the brushes was used as a speed indicator. 
By measuring the speed corresponding to a given voltmeter 
reading, and subtracting from the latter the drop due to 
armature resistance, the number of radians per second 
corresponding to one volt could be easily determined, and 
thus the voltmeter used as a speed indicator. The method 
of experimenting was as follows :—The machine having been 
run up to a convenient speed, the armature current was 
switched off, and the armature allowed to slow down. As 


* Method 2 is the one which Mr. J. R. Ashworth proposed to 
use.—The Electrician, 30, p. 459. 


F ELecrricat Review, 46, p. 128. + 


the pointer of the voltmeter passed a certain scale division, 
taken as the initial reading, a stop-watch was started; this 
was stopped again when the voltmeter reading had diminished 
by a certain amount. The machine was once more run up 
to full speed, the current switched off, and the stop-watoh 
started at the same initial voltmeter reading as before, and 
stopped at a lower reading than in the first case. By this 
means, the time intervals taken by the armature to come 
down to a number of definite speeds from a certain initial 
speed could be determined. 

Finally, the current taken by the armature when running 
at one particular speed was found, and the value so obtained 
was used in calculating the driving power at that speed. 


The value of £ corresponding to the same speed, and 


obtained from the retardation curve, then furnished the 
means of calculating 1 from equation (3). 
The following set of speed readings was thus obtained :— 


— — 
| 


Time .. 


Revs. per min. | 876 R45 751 720 689 | 626 į 595 568 532 ; 501 438 


i 
w 855 — | 92 i 88:7. 78˙8 756 723 ead 62:5 59:1 
| „ 


oe ee oe ere arene 
Time. . 24 27 294312 332 398 44-2 48-4 


Revs. per min. 376 313 282 250 188 125 626 0 


r 
+ 


wo, 5 a 262 197.131 66 0 
| | 


| 


The higher readings of this set are plotted in fig. 3. 


From the readings we find that corresponding to w = 67°7 
the value of 1 is 2'2. The corresponding values of the 
counter E.M.F. and current were found to be 20°6 volts and 
7°8 amperes respectively. Hence, using equation (3), 

= 107 x 20°6 x 7'8 
67˙7 x 2˙2 

a value which considering the small size of the machine 
and the consequent difficulty of determining the retardation 
curve accurately—agrees fairly well with that found by the 
method of torsional vibrations. 

It must be particularly noted that this and the succeeding 
methods are almost worthless unless due care is taken to get 
the bearings into a steady state. The friction is liable to 
vary somewhat irregularly during the first half-hour or so 


I 


= 10°8 x 106 C. G. S. units, 


SECONDS 
Fia. 4. 


after the machine has been started, and in order to get a 
satisfactory set of readings the armature must be kept 
running for two or three hours, or even longer, in the case 
of large machines. It is hardly necessary to add that a 
plentiful supply of lubricant is essential in order to obtain a 
satisfactory set of readings. 

The method is obviously also applicable to alternators, 
the machine under test being then run as a synchronous 
motor, and the power supplied to it being measured by mean 
of a wattmeter. 
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A modification of this method consists in using an 
auxiliary motor for driving the machine under test. The 
losses occurring in the auxiliary motor must then be known, 
and the method is not so convenient. 

A difficulty which will at once appeal to tliose accustomed 


to the use of graphical methods is that of determining 77 
¢ 


with a sufficient degree of accuracy from the retardation - 


curve This difficulty is a serious one in all cases where the 
retardation curve cannot be determined very accurately. In 
the case of large machines, however, there should be not the 
slightest difficulty in obtaining very accurate results. Cases 
are on record* of some large alternators which took about an 
hour to come to rest when run up to full speed and then left 
to themselves. It is obvious that the retardation curve can 
then be obtained very accurately. 

It must also be remembered that—as a glance at fig. 3 will 
show—the retardation changes very slowly, and comparatively 
large sections of the retardation curve closely approximate to 
straight lines. There is, therefore, not the same difficulty in 
fixing the exact direction of the curve, as that which occurs 
in cases where the curvature is considerable. 

Method 4.—In this method, two retardation curves are 
obtained, one of which is the normal curve, while the other 
corresponds to a larger resisting torque. The increase in the 
resisting torque is brought about by connecting a suitable 
resistance across the generator terminals—an ammeter being 
also included in the circuit. The machine then acts as 


brought about mechanically and not electrically, the second 
retardation curve being obtained with a known load applied 
to tbe pulley of the machine by means of a brake. In 
the case of large generators, there is no doubt that the method 
is capable of giving accurate results. . If used with relatively 
small machines, it is not so satisfactory, as exact brake 
measurements then become somewhat difficult. It will then 
—provided the machine is driven electrically as a motor— 
be probably more accurate to measure the increased torque 
due to the brake by determining the additional electrical 
power required to keep the machine running with the brake 
rather than attempt to find it from the radius of the pulley, 
and the difference in the tensions at the two ends of the 
brake strap. | l 

The following results, obtained with the Kapp dynamo 
already referred to, will serve to illustrate the use of this 
method. The machine was first run up to a convenient 
speed as a separately-excited motor, the armature current 
was then switched off,“ and by means of a Weston volt- 
meter used as a speed indicator the following set of readings 
was obtained: 


— : 
Time. 0 48 |76 128 16 21:2256 318 


25955 627 778 652 56°3.49°6 397/381232 
| ! 5 


A stout piece of string was then passed round the pulley, 
and one end loaded with a dead weight, while the other was 


Fia. 6. 


a generator, and the additional resisting torque due to the 
load is easily calculated from the current, the resistances of 
the armature and external circuit, and the speed. The 
additional resisting torque corresponding to any speed w is 
thus known. Let it be denoted by Ty. Then 
To 

dw, (lug (4) 
dt ~ dt 


where — doi, and — du, denote the retardations corre- 
sponding to the same speed w in the first and second cases 
respectively (i. e., when the machine is allowed to come to 
rest on open and closed circuits respectively). 

It is at once obvious that to secure accuracy Ty must be 
made considerable in comparison with the normal resisting 


d dw, 
torque, otherwise the difference between a and 2 


will be small, and consequently the determination of 1 liable 
to a large error. For this reason, the method is much less 
satisfactory than the preceding one. In the case of large 
machines, however, it could be made to give good results, 
and might be applied where Method 3 is inadmissible, as, for 
example, where only one alternator is available, so that it has 
to be driven mechanically and not electrically. Wherever 
Method 3 can be applied, it is to be preferred. 

Method 5.—This method is the one used by Rontint in 
some efficiency tests carried out by him in 1896. It differs 
from Method 4, in that the increase of retarding torque is 


* Elektrotechnische Zeitschrift,\Vol. xx., p. 393. 
t Eclairage Electrique, October 24th, 1896. 


attached to a spring balance. On switching off the current, 
the following readings were obtained :— l 


| 5 
Time. 0 2 2 126 17 228 
0 27682 K 33:1 150 0 


In order to make sure that no change in the frictional 
resistances had taken place during the time required to take 
the two sets of readings, the first set was repeated immedi- 
ately after completing the second set, with the following 
results :— 


25˙4 318 37 54˙2 


33°1) 23°2) 16 ˙6 0 


0 | 76'162 


w ꝑ . |827 66˙2 w 


This is in satisfactory agreement with the first set of read- 
ings, and shows that a steady state had been reached. 

The two sets of readings are plotted in fig. 4. and at the 
points corresponding to w =60 tangents to the respective 
curves are drawn. It will be noticed that for a considerable 
distance the curves are indistinguishable from their tangents, 
so that the latter may be drawn with a very fair degree of 


e The machine, of course, having been kept running for a 
sufficiently long time (about 2 hours) to enable the frictional 
resistances to reach a steady state. 
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accuracy. The directions of the two tangents give, corre- 
sponding to w = 60, 


dw, dw 
— — — , — —— — & 9 
i = 2°04, and 77 39, 


dw, dws ` 
— — , 2186. 
at dit i 


so that 

It was further found that with the given excitation, a 
speed of one radian per second corresponded to 297 volt, 
and that the increase in the armature current produced *by 
the application of the brake amounted to 6°6 amperes. 
Hence Ty = 297 x 6'6 x 107 =19°6 x 10° C. G. S. units. 
Using equation (4), we find finally 


r= 1-80 x 10° = 10°54 x 100 C. G. S. units, 


a value which is in very fair agreement with those previously 
obtained by Methods 1 and 3. The mean of the three 
determinations is 10˙6 x 106, and this differs by less than 2 
per cent. from any one of the three values. For practical 
purposes, such an agreement may be regarded as more than 
sufficient. : 

It must be borne in mind that the machine experimented 
on was a very small one. With larger machines the accuracy 
of the measurement could be very greatly increased, and when 
the output approaches or exceeds about 100 Kw., there would 
probably be no difficulty in measuring the value of 1 with an 
error considerably below 1 per cent. 

I had intended applying some of the methods described to 
the Pyke & Harris alternator as well as to the Kapp dynamo, 
in order to test their practical value still further. Unfortu- 
natelyyalthough the alfernator rotor took an even longer time 
to come to rest than the armature of the Kapp dynamo, an 
exact determination of its retardation curves proved, after a 
number of fruitless efforts, quite impossible, on account of 
the voltmeters which acted as speed indicators not being 
sufficiently dead-beat, and distorting the retardation curve 
into a number of waves corresponding to the natural oscilla- 
tions of the voltmeter needle. The voltmeters tricd were 
the well known Ayrton-Mather electrostatic instruments; 
however excellent these may be in other respects, the large 
moment of inertia of their needles and the entire absence of 
any damping arrangement rendered them quite useless for 
the particular purpose in hand. 

The method described of taking readings- for the retarda- 
tion curve is a tedious one, as it necessitates constant re- 
starting of the machine. It need not, however, be used in 
the case of larger machines, for then provided there are two 
observers, one to take the time, and the other to signal when 
te voltmeter pointer passes consecutive scale divisions—the 
entire set of readings may be obtained in the course of a 
single run. With small machines, such as the one experi- 
mented on, this simpler method is inadmissible, the readings 
following each other much too rapidly. Both these methods 
involve the use of apparatus and instruments which are to be 
found in every testing room. If the use of special forms of 
apparatus be not excluded, then even in the case of smaller 
machines much time may be saved by using a smoked re- 
cording drum, such as those which are to be found in every 
physiological laboratory. Two styles are maintained in con- 
tact with the smoked paper on the revolving drum. One of 
these is periodically lifted by clockwork, and marks time, 
while the other is attached to the armature of a tiny signal- 
ling electro-magnet joined up in circuit with a cell and key. 
If such a recording apparatus is available, it certainly affords 
by far the simplest method of obtaining the retardation curves. 


Samples of records obtained in this manner are shown in figs. 


5 and 6. Fig. 5 refers to the Kapp dynamo, and fig. 6 to 
the Pyke & Harris alternator. The latter record exhibits 
clearly the great irregularities due to the oscillations of the 
voltmeter needle, which are superposed on the true readings 
corresponding to the retardation curve. 

My thanks are due to Prof. C. S. Sherrington, F. R. S., 
for the use of the recording drum, by means of which figs. 5 
and 6 were obtained; and to my assistant, Mr. E. H. Morgan, 
` -ble and willing help in carrying out the experiments. 


CURRENT SPECIFICATIONS. - 


XXVI.—PORTSMOUTH ELECTRIC TRAMWAY POWER 
STATION. 


SUMMARY. 


Extent of Contract.—Complete equipment of the electric power 
station now being erected for traction work by the Portsmouth 
Corporation. Offers are only considered for the whole of the work. 

Number and Type of Botlers.—Three to be supplied, of water-tube 
straight tube type, each capable of evaporating 12,000 lbs. of water 
per hour at a working pressure of 160 lbs. per square inch. 

Superheaters.—Each boiler to be fitted with a superheater of suffi- 
cient capacity to superheat the steam from 100° to 120° F. above 
normal temperature at working pressure. 

Type and Size of Engines.—Two to be supplied of horizontal cross- 
compound type with Corliss valves, each capable of developing 
640 1.H.P. as normal load under economical conditions, and 900 
I.H.P. as maximum load, working condensing with 150 lbs. square 
inch steam pressure. One horizontal tandem compound engine with 
Corliss valves to develop 320 I. H.P. as normal, and 450 1. H. P. as 
maximum load under above conditions. 

Speed of Engines.—All engines to run at same speed, which must 
be not less than 90 and not more than 100 revolutions per minute. 

Guaranteed Steam Consumption.—For the larger engines not to 
exceed 14°5 lbs. per I. H. P.-hour, working condensing with 150 Ibs. 
square inch pressure, and for the smaller engine under similar con- 
ditions 15 lbs. per 1.4 P.-hour. Tests to be taken at approximately 
full load with 24-inch vacuum. 

Type and Output of Dynamos.—To be directly coupled to the 
engines in each case, the two large machines to develop 400 Kw. as 
normal full load, and the smaller one 200 Kw. 

Voltage and Temperature Risc.—The voltage of each machine to 
be 500 volts at no load, rising to 550 volts at constant speed at full 
load. Temperature rise measured thermometrically after 24 hours’ 
full load run not to exceed 45° C. (81° F.) above surrounding 
atmosphere. 

Dynamo Efficicncy.—Not to be less than 95 per cent. at full load, 
and 935 per cent. at half load. 

Specified Overload.—25 per cent. for periods of one hour, and 50 
per cent. for few minutes without sparking. 

Specified Pipework.—All as shown on drawings supplied, and to 
comply with specifications. 

Number and Size of Condensers.—Three of Admiralty surface type 
to be supplied, two capable of dealing with 12,000 Ibs. of steam per 
hour the other 6,000 lbs. per hour. 

Air and Circulating Pumps.—A steam-driven combined aif and 


` circulating pump to be provided for each condenser. 


Cooling Tower.—QOne to be provided divided into two sections, 
each capable of dealing with the cooling water of one of above 
large condensers. Motor-driven fans to be supplied and fitted. 

Boiler Fred Pumps.—Two to be supplied of double acting type, 
with compound cylinders, one to deliver 24,000 lbs., and the other 
12,000 lbs. of water per hour against 160 lbs. square inch boiler 


pressure. 


Fuel Economiser.—To be arranged as shown on drawing, 192 tube 
size, fitted with Lundell direct current motor for driving scrapers, 
and suitable for use with 160 lbs. square inch boiler pressure. 

Suwitchboard.—To consist of marble panels, fitted with instruments 
as specified. 

Crane.—To be capable of lifting 25 tons, suitable for a span of 
47 feet 6 inches, and for working by hand power. 

Specified Date of Complction.—To be stated by tenderer in his 
offer. s 
Penalty for Late Completion.—One per cent. of total contract sum 
per week. 

Specified Terms of Payment.—80 per cent. of value of work 
executed aud delivered as work proceeds, 10 per cent. on completion 
of entire contract, 10 per cent. at end of six months’ period of 
maintenance. 

Stipulations as to Removal of Forcman.—See comments below. 

Stipulations as to Wages paid to Workmen.—Unsatisfactory ; see 
comments below. | 

Arbitration.—Very unsatisfactory ; see notes below. 

Date for Receipt of Tenders.— September 4th, 1900. 


This specification has been prepared by Mr. E. Rotter, 
A. M. I. C. E., the tramways engineer to the Corporation. 
From a technical point of view there is little to take objec- 
tion to, though in several cases it would appear that certain 
types of apparatus were in the writer’s mind, and that offers 
for these would, from their strict compliance with the letter 
of the specification, be likely to receive preferential con- 
sideration. As regards the guarantees for the steam 
dynamos, the absence of any monetary valuation of slight 
variations from the stated amounts renders the following 
stipulation extremely stringent :— 

If, as shown by the tests, the above guarantees are not complied 
with, the Corporation shall have the option of rejecting the enqine 
or dynamo, retaining ils use, however, free of erpensc to the Corpora- 
tion until such time as they are able to obtain another engine or 
dynamo. 
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The general conditions accompanying the specification 
contain several objectionable features, and should be care- 
fully perused by all making offers for the work. 

Dealing first with the power reserved for the engineer, we 
find in Clause 4 :— 

Should any discrepancies appear or misunderstanding arise as to 
the meaning or import of the specifications or drawings, or about the 
quality or dimensions of the materials, or the proper execution of 
the works under this contract, or as to extras or deductions, or any 
other matter or thing arising out of this contract, the same shall be 
explained by the engineer, and his explanation shall be final and 
binding upon the contractor and the Corporation, and the contractor is 
to execute the work according to such explanation, and without 
charge payable by the Corporation. 


and Clause 38 :— 


Any doubts, disputes, or differences arising as to the due and proper 
fulfilment of this contract, or relating to the construction, incidents, 
or consequences of the said specification, general conditions, plans 
or drawings of this contract respectively, or to the determination of 
the contract, shall be referred to the engineer, whose award shall be 
final, conclusive, and binding on both the Corporation and the contractor ; 
and & shall not be competent for the contractor or the Corporation to 
except at law or in equity to any hearing or determination before or of 
the said engineer, and further, that the submission herein contained 
may be made a rule of Her Majesty’s High Court of Justice, on the 
application of either of the said parties. 

We have often in these columns protested against 
limitations of the right of appeal to arbitration, and, in 
some instances, to the placing of the engineer in the 
position of arbitrator of his own case, but this is one of 
the most unjust claims we have yet had occasion to 
examine. All appeals, of whatever nature, are to be made 
to the engineer who prepared the specification, and who 
is responsible to his employers for its suitability for the 
end in view. His rulings are to be accepted both by the 
contractor and by his direct employers without demur, and 
both parties are even to waive their right to contest his 
decisions in a court in law. In fact, his decision upon 
application of either party may be made a rule of Her 
Majesty's High Court of Justice.“ ve 

How different are these claims to the wording decided 
upon as fair by the representatives of both the members of 
the Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association, which reads as follows: 


In case any dispute or difference shall arise between the pur- 


chaser, or his engineer on his behalf, and the contractor, either 


during the progress of the works, or after the determination, aban- 
donment, or breach of the contract, as to the construction of the 
contract, or as to the reasonableness of amy extra charge, or as to 
the withholding by the engineer of any certificate to which the con- 
tractor may claim to be entitled, then either party may, within 72 
hours, but not later, give to the other notice in writing of the exist- 
ence of such dispute or difference, and such dispute or difference 
may be referred to arbitration, which arbitration shall be decmed 
to bé a submission to arbitration, within the meaning of the Arbitra- 
tion Act, 1889. 

We strongly advise all tenderers to refuse to agree to any 
such abrogation of their just rights as demanded in the 
general conditions attached to the specification, and to take 
their stand on the standard clause as printed above. 

The following clause might be taken advantage of, as 
when preparing a tender it is quite impossible to foretell 
how much of the work may be required to be done at 
night, The contractor may not consider night work neces- 

, but presumably if the engineer so wills he may be 
compelled to work continuously night and day. If this 
means that all necessary artificial light may have to be 
provided by the contractor, the risk is one which may prove 
to be a very serious one. 

The works are, without extra charge, to be carried on day and night 
without inler mission, should there be any cause whatsoever, which 
in the judgment of the engineer shall require it. 

If it should be required thus to work continuously a fair 
readjustment of the contract sum should be made to cover 
the extra cost of so doing. 

The amount of surety demanded is far in excess of usual 
practice. Twenty per cent. of the contract sum is a very 
usual figure, but in this contract— 

The contractor shall find two good and substantial surcties to the 
satisfaction of the Corporation, to be jointly and severally bound with 
aim each in the suin of £10,000 for the due fulfilment of his contract 
in all its parts according to the true intent and meaning of the fore- 


going specification and these conditions, and for the due completion 


and delivery of the works at the time hereinbefore mentioned, or at 
the time to which the time hereinbefore mentioned may be hereafter 
extended, and the names and abodes of such sureties and a consent 


in writing signed by them to become bound "as such sureties, shall 
accompany the tender to be sent in. 


As at present worded, the engineer has full power to 
vary the work to be done under the, contract and also the 
contract sum to any extent he: deems desirable. Thus 
Clause 16 reads: — 


No part of the work shall be altered from that shown on the 
drawings or described in the specification without the express 
sanction of the engineer; but should it be deemed expedient by the 
Corporation or the engineer at any time while the works are in 
hand to increase or diminish the dimensions, quantity of material, 
or work, or alter the situation, or vary the form or dimensions of 
any part of the said works, the Corporation or the engineer shall 
havé full power so to do, and to order and direct any such 
increase, diminution, or alteration to be made, and that without 
in any way vitiating or affecting this contract; and the contractor 
shall, in pursuance of such order and directions as he may receive in 
writing, but not otherwise, execute the works thereby ordered and 
directed and in conformity therewith, and the difference of expense 
occasioned by such increase, diminution, or alteration so ordered and 
directed, shall be added to or deducted from the amount of the con- 
tract agreeably to the Mates specified in the schedule of prices 
attached to the tender of the contractor; and where the rates are 
not contained in the said schedule of prices, the engineer shall ascer- 
tain the amount of such additions or deductions ; but if any extra: 
additional or different works be proceeded with or executed by the 
contractor, without previous orders given in writing under the hand 
of the engineer, no charge for the same will be allowed. 


We advise that in tendering the operation of this clause 
should, at any rate as regards reduction in the contract sum, 
be limited to 10 per cent. of the total. While it is not likely 
that extensive reductions will be made, in view of the 
absolute powers conferred by the general conditions upon the 


engineer, it is necessary that all unfair risks be allowed for 


or limited in operation. 

It has been necessary to adversely criticise some of the 
clauses of this specification ; it is only fair that we commend 
the manner in which the required contract drawings are 
specified. It often happens that owing to the loose way in 
which these are enumerated much trouble is the result; but 
as no one can complain that there is any doubt in this case 
as to the number of drawings demanded. The clause 
dealing with this matter reads :— 


The contractor shall, within one calendar month from the date of 
acceptance of his tender, submit for the approval of the engincer 
such complete working drawings of the whole of the machinery, 
plant and.apparatus comprised in the contract, together with such 
working drawings of all foundations, seatings, or supports of any 
kind required for and in connection with the niachinery, plant and 
apparatus hereinbefore referred to, as may be required by the 
engineer for the proper carrying out of the work. ö 

Two copies of each drawing or tracing linen are to be supplied, 
one of which shall be signed by the contractor after it has been 
approved by the engineer, the other copy will be signed by the 
engineer and returned to the contractor. l 

These drawings shall be, and shall be held to be, the working 
drawings of the contract, and they shall not be departed from, 
altered, or varied in any way whatsoever, except by the order or 
consent of the engineer given in writing. : ; 

Before commencing any of the works the contractor shall also 
supply, at his own expense, a complete set of white sun prints of 
the signed drawings for the use of the engineer and his assistant 
on the works. These drawings to become the property of the 
Corporation. | N 

The engineer retains the usual right to object to any fore- 
man or workman employed on the premises by the contractor, 
and claims not only the power to ask for the removal of any 
persons so objected to, but also that of demanding their 
dismissal by the contractor. It is our opinion that the 
powers of the engineer in this respect ought not to go beyond 
demanding the removal from work on this special contract ; 
the contractor is the person who engages and pays the 
employé, and it is for him, and him alone, to decide whether 
such an one shall continue in his service at work on another 
contract. In place of the word dismiss, the clause should 
read remove any such person objected to from work on thas 
contract,” 

In the formal offer the tenderer is asked to declare 
that :— | 3 

He pays not less than the Trade Union rate of wage, and that he 
observes the hours of labour and conditions recognised and tn practice 
obtained by the Trade Unionists in the place or places where the work 
is executed. 

We are thoroughly in sympathy with the principle that a 
fair wage should be paid to all who take part in municipal, 
or for the matter of that, any other contract. It does not, 
however, seem to us that this end will be best attained by the 
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enforcement of such a clause as the above, which has the 
appearance of having been drawn up with the object of 
satisfying the demands of the extreme labour party. 

As worded it places the contractor at the mercy of a 
possible and probable minority of their own workpeople, for 
it is well known that the works of the principal electrical 
contractors are so distributed over the country, that the local 
branch of the Trade Union is composed almost entirely of 
employés. of that particular firm. Where there is general 
contentment with the existing relations between employer 
and employed, it is usually difficult for a Trade Union to 
recruit members, and under these circumstances by agreeing 
to the above a contractor might place himself wholly in the 
power of an organisation anxious to gain as much influence 
and authority amongst his workpeople as possible. 

The same result conld be attained, in our opinion, in a far 
more satisfactory manner by a stipulation that “ fair and 
just wages were to be paid, and conditions of labour 
enforced,” it being clearly understood „that if in the opinion 
of either purchaser or workman this requirement was not 
being carried out, that an appeal to the judgment of an 


independent authority could be made, whose decision shonld 


be binding upon the contractor. 


THE PARIS EXHIBIT OF THE COMPAGNIE 
INTERNATIONALE D’ELECTRICITE, OF 
LIEGE. 


THIS company was founded at Liége in 1889 by Mr. Henry 
Pieper, and from very small beginnings has grown to be 
one of the most important electrical works on the Continent, 


second, the speed being 834 revolutions per minute. It is 
driven by a compound horizontal engine by Van den 
Kerchove. The alternator has 72 poles, is excited at 110 
volts from a 23-Kw. machine, the efficiency of the alternator 
being 94 per cent. The motor-generator in the foreground 


of fig. 1 consists of a 150-H,P. three-phase motor working 


with current at 2,200 volts 50 cycles, driving a 100-Kw. 


continuous current dynamo giving 240 volts. The speed of 


the set is 410 revolutions per minute, and the efficiencies are 
914 per cent. for the motor and 92 per cent. for the dynamo. 
Fig. 2, another part of the Exhibition exhibit, shows two 
steam dynamos driven by a Willans engine, and also a 1-ton 
swing crane driven by electric motor. Fig. 3 shows the 
three-phase motor dismounted, and figs. 4 and 5 the dynamo 
and its armature. 

It may be mentioned that the firm make a speciality of 
crane work, and also hauling and other machinery for mines, 
Ke. The firm also shows motors, two-pole, four-pole, and 
small three-phase respectively. 


GUARD WIRES. 


THE paper read by Mr. Quin on this subject before the 
recent convention of the M. E. A. does not seem to deal as 
fully as could be desired with an interesting, or burning 
question, if one may be allowed a mild double entendre. 
Perhaps the abstract given in the ELECTRICAL REVIEW 
does not do the paper complete justice. If it does, it would 
seem that Mr. Quin does not see eye to eye with the 
majority on some points, and that some of his suggestions 
lack originality, 


PARIS EXHIBIT OF THE COMPAGNIE INTERNATIONALE.—Fia. 1. 


with branch factories in Russia and France. Recently Mr. 
G. J. Melms, who has held important positions with the 
General Electric Company, U.S.A., and Messrs. Brown, 
Boveri & Co., was called to take the position of manager 
and technical director. ö 

Figs. 1 and 2 show part of the firm's exhibit at the Exhi- 
bition. The large alternator has a capacity of 1, 000 kw., 
and gives three-phase current at 2, 200 volts, 50 cycles per 


It is not possible that anyone who has ever had to do 
with the running of a tramway can look on guard wires as 
anything but a nuisance, and in many cases a greater danger 
than that which they are supposed to prevent. At present 
we have to accept the fact that guard wires are compulsory, 
and, until reason prevails, we shall have to grin as pleasantly 
as we can in the midst of broken wires shorting the-line, 
and bear the imposition, The usual method of guard 
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wiring is fairly cheap to erect, but maintenance is a more or 
less constant drain on revenue, and most tramway authorities 
would be only too glad to bear a portion, or all, of the 
expense of bunching overhead wires, say, every 4 mile in a 
town, and of running them in a drawn- in culvert under and 
across the tracks. Once out of sight there would be a. load 
of anxiety and expense lifted from the minds of those 
responsible for the running of the tramway. The overhead 


unreliable. We have known several short circuits to 


have been avoided by wires falling across these wood strips, 


but more by good luck than anything else. The clips do 


not hold, and the strips are either pushed along by the 
trolley wheels till they are brought up by a hanger, or they 
turn completely round, and form very efficient insulators. 
On the Continent, or in the States, these strips may be 
largely used, although it is very improbable ; but it would be 
interesting to learn what British lines have 
lately adopted the method. As a matter of 
fact, the authorities do not recognise this 
as an efficient protection, and the B. O. T. 
usually state that “ Efficient guard wires 
shall be erected... . . where telephone 
and telegraph wires cross above the electric 
conductors.” 

Dealing with Mr. Quin’s seven “ sugges- 
tions“ at the end of the paper :— 

1. “ The erection of two guard-wires 18 
inches apart and 2 feet maximum above 

trolley line.”—It is very patent that this is 
not original in any way; where guard 
wires are erected the B.O.T. see that it is 
carried out. 

2. Stipulates that a falling wire must 
not be able to cross an unguarded length 
of trolley wire—Obviously no method is 
efficient if it does not comply with this; 
but, with only two guard wires it is one 
thing to put them wherever a blown wire 
may fall, and quite another to ensure pro- 
tection. * Absolute protection could be 
obtained only by building a roof over the 
trolley wires. g 

3. Each span to be distinct, and separate 
from the next. This is quite unnecessary, 


Panis EXHIBIT OF THE COMPAGNIE INTERNATIONALE.—FiG. 2. and, to be carried out logically, would 


hammock method of bunching is cheaper than, and nearly 
as good as, the underground method. 


Mr. Quin’s objections to it are that the hammock itself 


is unsightly, and that the mesh is so large that a broken 


wire might fall through and dangle on the trolley line. It 
seems to us that a hammock crossing a street at infrequent 
intervals is much less unsightly than two wires (or four on 
a double track) with their supports in the shape of brackets 


or span-wires running the whole length of that street. The 


hammock would be so much above the 
trolley wires as to be out of the reach of 
a jumping trolley pole. It would be 
advisable to earth the anchorages of the 
hammock, to prevent trouble if the whole 
thing fell across the trolley lines. 

As for the mesh being too large, there 
does not appear to be any reason why it 
should not be made smaller; but even with 
a 2 or 3 feet mesh, a broken wire could not 
touch the trolley wires if the hammock 
cleared by more than 2 or 3 feet. 

The hammock method seems to be the 
most hopeful solution of the trouble as 
things are at present. 

It is a matter of fairly common know- 
ledge that a prominent official of the 
B. O. T. has the tramway man’s hatred of 
the present method, and is said to favour 
reasonable bunching with hammock pro- 


mean that every span was anchored back 
to the next pole at either end. Certainly there should be 
a limit set to the length of a guard wire, say from three to 
four spans, and each length should be anchored ; but on 


the intermediate spans it is necessary only to bind or clamp 


the wire to the support. 

4. No insulators to be used, and (5) terminals of each 
length of guard wire to be bonded to the rails. 

At the beginning of the paper the author's reasons for 
these suggestions are given, Of course, it-would be absurd 


tection. PARIS EXHIBIT OF THE COMPAGNIE INTERNATIONALER. —FId. 3.—3-PHasE MOTOR. 


The Post Officé have sometimes insisted 
that the guard wires themselves should be 
laced, to provide protection to any parallel 
running wire; but such work is most objectionable, and 
should be strenuously opposed. p 

After all, if overhead wires are to be bunched, what could 
be safer than one or more multicore cables saddled to an 
earthed steel span? No hammock would be required, and 
the unsightliness would be rather lessened. 

Mr. Quin is wrong, surely, when he states that wood strips 

are largely used as a protection against falling wires. The 


idea is terribly crude, and the system, in practice, altogether 


to insulate, and we doubt if the practice is ever 
followed. The terminations of each length of wire should 
be bonded to the pole, and the pole to the rails, but the use 
of insulators to support the wire is to be recommended. An 
insulator affords a good means for binding-in at the points 
of support, and its smooth surface protects the wire from 
abrasion. Of course, an insulator would be only used for 
these purposes because it weathers well, and is cheap and 
handy. On bracket-arm construction, the guard wire 
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standard can be screwed into, or, cast with, a special half- 
clamp, which serves also as the top half of the hanger clamp, 
and ‘hen insulators would serve their original purpose as well 


as the others; for, if a hanger bolt-insulator breaks down, 


PARIS EXHIBIT OF THE COMPAGNIE INTERNATIONALE.—FIG. 4.— 
300-KW. MULTIPOLAR DYNAMO WITHOUT ARMATURE. 


the line will not be earthed through the bracket arm and 
pole so long as the secondary insulation between the bracket 
arm and the combined hanger and guard wire bracket clamp 
is maintained. Only one instance is known to the writer 
when guard wires really were a blessing. Platelayers, work- 
ing on a certain line about half a mile from a terminus, cut 
the track, and forgot to bond across the gap. Nevertheless, 
the cars left on the far side to maintain the service continued 
to run as usual, until, after several hours, through traffic was 


resumed. When the facts leaked out the matter was inves- 


tigated, and it was found that two No. 8 steel guard wires 
bridging the gap, and bonded to the rails at either end, had 
carried the return current. The ground was very dry at 
the time, and could have transmitted practically no current. 

6. The trolley line to be divided into sections, and each 
protected by a maximum current device. Length of section 
to be proportioned for equal maximum working currents. 


Paris EXHIBITSOF_THE COMPAGNIE INTERNATIONALE.—F'lG. 5.—ABMATURE OF 
MULTIPOLAR DYNAMO. 


Everyone must know that the B.O.T. insist on the divi- 
sion into sections not longer than half a mile, so that the 
first part of this suggestion is redundant. ö 

The utility of circuit breakers or fuses in every section 
box is open to doubt. 

Sections under a quarter of a mile long would be absurdly 


short, and over half a mile long they are forbidden to be, so 
it is difficult to see how the last part of the suggestion could 
be worked with any benefit, even if it were possible in most 
cases to predict with any accuracy what the maximum 
working current will be on every section at any future time. 

7. Difficult as it is to persnade the Post Office to further 
any really sound suggestion, it would be doubly difficult to 
get them to insert a “fusible metal bridge at the termina- 
tions of each span of wire crossing trolley lines. 

It might not be impossible to persuade them to place a 
delicate fuse cut-out in circuit with the nearest instruments, 
where any fault would be immediately observed and located. 

It would be well if the B.O.T. could come to the same 
decision as some Americans, who have tried guard-wiring 
and abandoned it as a dangerous and expensive method of 
inadequate protection. 


ELECTRICITY UP TO DATE—AND BEYOND. 


FEARFUL and wonderful as are many of the attributes of 
electricity to the man in the street, the ultima Thule has now 
been reached, according to our esteemed contemporary the 
Daily Mail. 


“TESLA’S LATEST MARVEL.—Transuitting ELEC- 
TRICITY WITHOUT Loss,” 


form the headlines of an article which begins with the 
words“ Niagara Falls to light the streets of London, and 
cook the dinners of its 5 million inhabitants,“ and ends with 
the brutally practical consideration that “the cost of the 
insulation is the only factor to be considered.” How elec- 
tricity is to be transmitted without loss is explained with that 
airy indifference to such trifling obstacles as physical impos- 


sibilities that is characteristic of the efforts of the lay press when 


dealing with technical questions. In the early days of elcc- 


tric lighting it used to be said that most electrical engineers 


could lawfully claim descent from Ananias and Sapphira, 
but even the expert witness might be expected to develop a 
conscience if called upon to substantiate some of the means 
suggested by the Daily Mail by which electricity is to be 
transmitted without loss. For instance, the following gems 
of thought are worth quoting :— 

“The chief difficulty to be faced in the long-distance 
transmission of electricity is the power lost in the line by 
reason of its resistance, which fritters the current down to 
heat.” | Apparently the E. M. F. is 
spared this indignity. 

But how wonderful is the intelli- 
gence which, in the description of a 
difficulty, contrives to imply the way 
of escape! Of course, we can see with 
half an eye from this delphic utterance, 
that all that has to be done is to elimi- 
nate the resistance, and the difficulty 
will vanish. Then the master mind 
that prompted the article, in a few 
pithy sentences, shows how simply this 
may be done. 

„A trough will extend across the 
entire continent of America, or across 
the Atlantic. In the trough will be 
placed sawdust and water.“ [It may 
reasonably be assumed that the act of 
“ placing ” the water when crossing the 
bottom of the Atlantic will be a work 
of supererogation. | 

„A thin metal tube, capable of re- 
sisting a pressure of 300 lbs. to the 
square inch, will be used for the pur- 
pose of transmitting the current to 
long distances.” Note, only one tube—so simple.] | 

“The trough is to be buried 5 or 6 feet below th 
surface.” [Presumably below the surface of the bottom of 
the Atlantic; but“ buried” is a horribly suggestive word.] 

»A current of gas, probably hydrogen, will be forced 
through a pipe submerged in the substance to be frozen, 
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The hydrogen will be reduced to — 200° C., which will 
suffice to freeze the material, and neutralise the heat generated 
by the passage of the electricity.” 


The italics are ours. Why is any heat generated? Trans- 


mission without loss means conductors without resistance, 
hence absence of heat. But if heat be generated, the neu- 
tralisation comes a day after the fair, as far as any saving is 
concerned. It would be better, if we might hazard a sug- 
gestion, to neutralise the resistance. 

Nothing is said about the cost of producing the “gas at 
— 200° C.,” or the quantity that will be required, nor is the 
somewhat delicate subject touched upon of labour troubles 
which might ensue if workmen were asked to break up and 
make good the bottom of the Atlantic under a pressure of 
anything from 2 tons per square inch upwards. What 
would the fish say to a cold streak at the bottom of their 
home? They might strike, and be joined by horses and 
birds out of sympathy. The possible prospect of fish refusing 
to be caught, horses refusing to move, and birds declining to 
fly, ought surely to awaken some sense of responsibility in 
Mr. Tesla's breast 

But we have not exhausted the possibilities of this system. 
Mr. Tesla is stated to believe that his new system of insula- 
tion is indispensable to telephone and telegraph com- 

ies. The inclusion of each telephone wire in a trough 
filled with sawdust and water, and reduced to — 200° C., 
opens up some pleasing prospects on the overhead system. 

Mr. Tesla is stated to believe, further, that no elec- 
tricity will be wasted in transmission, and that “‘ water-power 
converted into electricity will be carried thousands of miles.” 
Query, in a trough ? 

The Daily Mail, in concluding, points out that, “by Mr. 
Tesla’s invention, there is now practically no limit to the 
distance to which electricity may be conveyed.” 

The Daily Muil has spoken. We have, therefore, reached 
finality, and we may imagine interplanetary space mapped out, 
in thenear future, into districts by troughsof sawdust and water 
at — 200° C., and agencies appointed in each of the more im- 
portant planets for the supply of electricity on sale or return. 
Why not? it would be just as easy as to trough the 
bottom of the Atlantic. 


THE SLABY-ARCO SYSTEM OF WIRELESS 
TELEGRAPHY. 


THE Slaby-Arco system, as described in a pamphlet issued by 
the General Electric Company of Berlin, though based on 
essentially the same principles as the Marconi system, differs 


Fia. 1. 


from the latter in some important respects. The vertical 
wire, for example, which is insulated in the Marconi arrange- 


ment, is in the Slaby-Arco system connected with earth 


for both transmitting and receiving. 1 VBR 


The connections of the transmitting apparatus are shown 
in diagram 1. A condenser, c, is charged with high tension 


Draaram 1. 


electricity by the induction coil, J, and discharges itself on 
one side through the spark-gap, F, and the transmitting 
wire, and on the other side through E, direct to earth. 
According to the inventors the technical advantages of this 
arrangement are very decided, for as only one of the condenser 
plates and one knob of the radiator—parts which can be 
permanently insulated, and from which danger to the 
operators can be completely prevented—are at a high 
potential relative to the earth, difficulties of insulating the 
transmitting wire are obviated; and even on taking 
hold of the wire scarcely perceptible shocks are felt. 

For the production of the high potential the inventors 
ordinarily use a 40 or 50 cm. induction coil with a mercury 
turbine contact breaker ; the coil may be directly connected 
with an electric light circuit thus dispensing with accumulators 
or dry cells, The use of a special Morse key is rendered 
unnecessary by a suitable appliance fitted to the turbine 
contact breaker. If an alternating current is available the 
arrangement becomes still simpler and more convenient, 


since in that case the contact breaker can be wholly dis- 


pensed with, and the induction coil can be directly connected 
with the alternating current circuit. The condensers used 
are made of “ micanite,” and are mounted on the induction 
coil itself, this being done in such a way that the high 
tension pole of the induction coil and of the condenser is 
protected from contact. (See fig. 1.) 

The arrangement of the receiving apparatus is shown in 
diagram 2. In this figure s is the aerial wire netting, F the 
coherer, R the relay of the Morse instrument, and B the 
battery. 

The action of the receiver is such that, when the initial 
high resistance of the coherer has been reduced by the etheric 
waves, the battery, B, is enabled to send a current through 
the relay, the aerial wire, and earth. 

It is a characteristic feature of the receiving 
apparatus that the pulsating magnetic field produced by the 
‘transmitter may be received not only on a simple aerial wire, 


but also on an earthed wire cage or netting, whereas in 


previous arrangements the waves which reached the coherer, 
F, were shunted by the local circuit, and their effect was 
thereby weakened; in the Slaby-Arco system the series 
arrangement adopted completely removes this defect; 
atmospheric disturbances are also greatly diminished by 
the series arrangement, 

Another improvement in the receiver consists in the intro- 
duction of an automatic interruption of the coherer circuit. 
Matters are so arranged that the blow of the tapper is only 
given to the coherer tube after the tension of the coherer 
elements is taken off. By this means not only is easy and 


‘satisfactory decoherence effected, but the life of the coherer 


is said to be considerably prolonged, since the sparks on 
breaking circuit, which would otherwise occur in the interior 
and would gradually destroy the coherer powder, are caused 
to take place externally. 

A further improvement is claimed in the construction of 
the coherer, a variation in the sensitiveness of which is 
rendered possible by means of hermetically sealed leads, The 
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coherers are all tested for long distances, but each receiver 
for movable stations is furnished with an appliance for 
diminishing the intensity, so that the apparatus, in spite of 
its great sensitiveness, will work perfectly even at very short 
distances. | 

It is claimed that the system is particularly useful for 
communications between ships at sea or ships and the coast, 


Fig. 2.—RECEIVING APPARATUS. 


and that-experiments carried out by the German Navy prove 
that for such purposes the system is perfectly reliable. 

„At present the radiating power and sensitiveness of the 
apparatus is such that signals can be safely transmitted to 
distanceg, of 25 to 28 miles over sea with vertical wires 88 to 
44 yards high. 

On land the General Electric Company maintain com- 
‘munication between their cable factory at Oberschöneweide 
and their central office in Berlin, a distance of 92 miles. 
The vertical wires, about 55 yards high, are supported by two 
tall chimneys. í 

-The advantages of the Slaby-Arco system, as compared 
.with other. systems, consiste, it is stated, not so much in ite 


DIAGRAM 2. 


Superiority in respect of the distances, as in its practical 
serviceability, prevention of danger from high pressures, 
avoidance of difficulties of insulation in the transmitter, and 
of atmospheric disturbances in the receiver, together with a 
greater solidity and simpler manipulation of the whole 
receiving apparatus. It is for these qualities that the 
system has been adopted by the German Navy. 


ACCIDENTS FROM OVERHEAD WIRES. 


THE accident which has recently occurred on the Liver- 
pool Corporation tramways is extremely regrettable, not 
only because it has occasioned loss of life, but also for the 
fact that it is likely to cause a scare among those 
municipalities which are pledged to adopt overhead 
electric traction. Yet a careful ‘study of the circum- 
stances surrounding the incident does not justify an 
alarmist attitude; still less would it warrant general 
conclusions as to the dangers of the overhead wire system, 


of the 


It goes without saying that any system which, after an 
extended trial, proved to be dangerous to life and limb 
would need to be most rigidly suppressed; but, in spite 
accident at Liverpool, one could not with 
fairness assume that overhead wires are too dangerous for 
English streets. We are not going to offer a plea . 
for the system ; we are mainly anxious that it should have 
a fair hearing, and if it could be shown that the weight of 
evidence demonstrates its unfitness as a mode of traction, then 
we would urge its abolition. 

The facts surrounding the incident at Liverpool show that 
on the 8rd inst. William M’Gurn, a labourer employed by 


the Corporation Tramways Committee,. was working in 


Robson Street, Everton, when a strap attached to the pole 
bearing the overhead electric wires for the tramways gave 
way. The falling wire and attachment struck M'Gurn on 
the head, fracturing his skull and causing death, At the 
time of the occurrence there was a violent thunderstorm and 
gale of wind, and the question was raised as to whether this 
had not something to do with causing the iron strap to give 
way. Evidence was given by workmen employed by Messrs. 
Blackwell & Co., electrical engineers, the contractors for the 
Liverpool Overhead Electrical System, that the strap in 
question was tested by tapping before it was fixed to the 
pole. It then rang as if sound, and no defect could be 
detected in it. Mr. Thomas Davies, consulting engineer, 
Liverpool, stated that the material from which the strap 
was made was not of the best quality. Inthe neck there 
was a defect which he believed had existed before the strap 
was galvanised. He did not think the sound test used by 
workmen was of any use, as, with a flaw, a piece of 
galvanised iron might ring as if perfect. He thought the 
straps used for fastening the electric equipment to poles 
should be tested after they were galvanised, if such a process 
was thonght necessary. He did not think the strain in this 
case caused the break, but that the defective material was 
responsible for it. Mr. Alexander Brodie, city engineer, 
agreed that there had been a defect in the material of the 
strap which gave way, but he did not think it could have 
been patent to the workman who fastened it to the pole. 
The jury found that death was accidental and was caused by 
a defect in the band, which had probably been caused in the 
course of bending on the anvil. They exempted the work- 
man from blame, and recommended that the straps should 
be tested before being galvanised, if possible. The material, 
we have since been informed, was supplied to the contractors 
byjan English‘firm, and? of a strength to withstand a strain 
twice that which is’ever- likely to occur in practice, but as 
everybody knows who has had any experience with building 
construction, bridge work, carriage axles, and what not, iron 
and steel are liable to internal flaws which can neither be see 
nor discovered by the usually applied tests. l f 
It is only right to mention that the jury gave their 
decision after the most exhaustive inquiry and after hearing 
a good deal of technical evidence. Nor, judging by the 
reports of the inquest, does there appear to have been any- 
thing which would have justified the jury in returning any 
other verdict. It is quite clear that the accident was due to 
exceptional causes, and the probability is that a similar one 
will never occur again in Liverpool. Indeed, the breaking 
of a strap is about the last point in an overhead system one 
would have expected to develop weakness. Moreover, at no 
period is the strap subject to any severe strain; it was 
pointed out by one of the witnesses that the weakest part 
was at the bolt holes, yet at this point it would bear a strain 
of 9 or 10 tons. There is no doubt that the whole of an 
overhead wire system is subject to a constant strain ; there is 
one on the overhead wires, on the insulators, on the straps, 
and on the poles. Yet the factor of safety is unusually 
large. It is apparent that the utmost care is taken at Liver- 
pool to ensure safety, and as an additional safeguard the 
work of the contractor is carefully overhauled by the officers 
of the Corporation, but no matter how large may be the 
factor of safety which is aimed at, and notwithstanding the 
vigilance and care of workmen, it is against all human pos- 
sibility to avoid accidents arising at some time or other. It 
is obvious that much may be done to guard against them, 
and no effort should be spared to secure safety, but occa- 
sionally all precautions and safeguards are frustated by flaws 
in material, It was clearly established by the evidence that 
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the accident arose from a flaw in the strap, and though the 
workman applied a prefunctory test in the way of tapping, 
there was apparently nothing to show that a weakness existed. 
Apart from the question of inutility of tapping metals to 
discover flaws, we doubt whether anything in the nature of 
‘a detailed test could be applied. It is one of the difficulties 
of testing engineering materials that complete investigation 
-cannot be made; indeed, it would be unsafe to test every 
ounce: of material which is employed, even if it were 

ible. Apparently the testing of the straps in question 

been very much on the lines of other tests, and takes 
the form of “sampling.” No doubt, as Mr. Brodie, the 
‘city engineer, pointed out, a moderate test would be an 
advantage, but to test a strap to its full strength 
‘might tend to weaken it. As we have ‘suggested, 
‘it would be quite impossible to apply a rigid test to every 
part of the material employed on tramway construction 
any more than it can be applied to ordinary railroads. For 
instance, the method adopted in testing steel posts is, 
in a sense, incomplete; the usual practice is to select a few, 
and, after submitting these to various trials, an opinion 
would be formed on the bulk ; yet it might happen that one 
post which had not been subjected to tests was extremely 
defective, and its faultiness might result in an accident. At 
the same time, to subject every post to a trial might develop 
the very weakness which it was desired to avoid. We sup- 
pose there is no greater care exercised anywhere than obtains 
on railways, yet the closest examination of rails and wheels 
does not always discover fractures ; indeed, it is not long 
ago that quite a serious accident arose on one of the large 
railway systems from a fractured rail, yet it was shown that 


the readbed and rails had been inspected quite a short time 


before the accident. 

It is unfortunate, but nevertheless true, that progress and 
the increase of conveniences bring new penalties, Our 
railways claim many victims, and there is hardly a new 
industry or new enterprise which is not occasionally 


responsible for the death of some poor unfortunate being. In 


the minds of fair-dealing people, the recent accident at Liver- 
pool will not act prejudicially against the overhead wire system. 
It is not necessary, but it would be easy to produce 
voluminous evidence which would testify to the comparative 
immunity of the system from accidents, and under proper 
conditions one can maintain with some confidence that 
mishaps will be rare. g 


The minor and subsequent mishaps in the same town, 


luckily unattended by any injuries to passengers or passers- 
by, were the result of what, with a horse-drawn car, would 
be termed furious driving, a practice to which we have 
referred on more than one occasion, and would have 
happened just the same if the conduit had been used instead 
of the overhead method, o 


CORRESPONDENCE. 


Conduit v. Trolley. 

Is it possible that the gentleman who wrote in your 
leading article of the 17th inst., “So far from men and 
horses being electrocuted, we can safely affirm that no person 
has been injured through a falling wire,” was unaware that 
in the same issue of your esteemed journal, page 262, there 
was a notice of an inquest on the body of a labourer at 
Liverpool, killed by the fall of a wire in Robson Street? 

7 A. M. Taylor. 


[We were perfectly aware of what was appearing on our 


other pages, but it had not been proved when our leading 
article went to press, what was the real cause of the Liver- 
pool accident, and the inquest was adjourned for further 
evidence. The result of the resumed inquest (August 23rd) 
is reported in the article on “Accidents with Overhead 
Wires” on the preceding page. What has happened within the 
past week or two does not in the least, affect our criticism of 
Mr. Baker’s “case after case in recent years. Can he or 
Mr. Taylor quote any previous instance in this country? 
—Eps. Exec. Rev.) -> 


stage. 


MUNICIPALITIES AND ELECTRICAL 
"UNDERTAKINGS. 


THERE are many municipalists of the advanced school who 
are fond of arguing that it is the paramount duty of those 
local authorities which own and control electricity works 
not to make profits. Put in another way, whatever profit 
is made should not be applied to the relief of rates, but 
rather to the lowering of the price of electricity, There 
can be no question that if this policy prevailed in some of 
the larger municipalities, and electricity were sold for cost 
price, it would mean a severe blow to the gas companies, and 
there would be a great accession to the ranks of electricity 
consumers if they could obtain a supply. This small “if,” 
in our opinion, is the condition which should determine 
whether a municipality is to supply electricity at cost price. 
Primarily, all municipal works are the property of the rate- 
payers, and their rights being equal, it would be unfair to 
extend greater privileges to one class than to another. Yet 
this is precisely what happens at the present moment. A 
municipality, when commencing a supply business, selects 
the most likely district in which to lay the mains, Plan- 
tagenet Avenue would be favoured in such a way, while 
Smith Street. would be neglected. In other words, a munici- 
pality would adopt-exaictly the same policy as a supply 
company, viz., cultivating the best paying districts, and 
neglecting those in which the prospects of profit were small. 
In spite of the tenets of municipalism, the commercial 
instincts of a Corporation differ very little from those of a 
joint stock company. Nor is there much in this attitude to 
which one could object; the members of a Corporation are 
naturally anxious to make their undertakings commercially 
successful, and having regard to the responsibility which 
they incur, they select the shortest cut to the profit-earning 
We are not sure that the short cut is always the 
best, but it offers the fewest risks. , f 

There has been a good deal of argument as to what is the 
best course to adopt with regard to the profits of a municipal 
enterprise, but one cannot help noting the fact that the 
present profits of most public electric works are obtained 
from an exceedingly small section of the public. It is true 
that in some towns there has been a greater degree of 
development than in others ; but, speaking broadly, it cannot 
by any means be ssid that electric lighting is generally used. 
Nor do we think the present limited use of electricity is 
altogether due to the price of current, for in many 
instances where a public supply system exists it is 
impossible for many people to obtain a service. If 
an application is made to the municipality for a supply 
in a street or thoroughfare where mains are not 
laid, the question is at once raised as to whether it 
would pay to lay mains specially to meet such an applica- 
tion. In one case within our. knowledge a London Vestry 
was asked if they could bring their mains into a certain 
street, but they refused unless some guarantee were given. 
We do not say such a course was not justifiable, but it does 
unmistakably show that some ratepayers cannot obtain the 
benefits of a public supply system in which they are part 
owners, nor at the present rate of progress does 
there appear to be much prospect of a speedy removal of 
the limits of supply. In the appropriation of profits there- 
fore, a municipality should not overlook the fact of there 
being ratepayers who by reason of the exigencies of 
economical supply cannot receive the benefits of electric 
lighting. In the course of time electric lighting mains may 


be laid in every thoroughfare, and when this comes to pass, 


and electricity can be truly said to be at the service of all, 
then should there be no question as to what should be done 
with the profits. But in the present state of electricity 
supply when only a minority are connected to the public mains, 
the course to be adopted in regard to profits is not so clear. 
At the same time with the increase in profits, substantial 
reductions should certainly be made in the price of electricity, 


‘for this constitutes a most powerful aid to the extension of 


business. In regard to electric lighting we should certainly 
like to see greater activity. It is true that most electricity 
supply undertakings are engaged upon enlargements of their 
systems, but we are certainly inclined to think that some 
municipalities are not attacking the question im a sufficiently 
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comprehensive manner; neither in extending the plant nor 
in pushing electric lighting before the public, is there much 
vigour shown. We know of few cases where there are 
adopted systematic canvassing, circularising, and other 
useful aids to business; yet it is patent to all 
that if the methods commonly resorted to in 
ordinary business were imported into electrical work, there 
would soon result an enlarged clientèle. There are many 
public supply systems of which it is said they cannot 
connect further customers until new plant is erected. To 
be in the position of having to refuse business is always 
deplorable, and not always creditable; but in the case of 
electric lighting, where the increase of customers is 
expected, it hardly shows an intelligent anticipation of 
events when the connection of consumers has to be stopped. 
It is to be feared that many municipalities have become so 
much. enamoured of new electric tramway schemes as to 
endanger the future of electric lighting. There is nothing 
more necessary than improved tramway systems, and with 
the advent of electrical working the reproach that has 
hitherto attached to English traction methods is likely to 
be removed ; but while one highly appreciates the vigorous 
efforts that are being made to introduce electrical working 
on tramways, one cannot and ought not to lose sight of 
the claims of electric lighting. Important though tramway 
work may be, it ought not to receive greater consideration 
at the hands of a municipality than lighting. 

As we have suggested, more vigorous methods should be 
adopted by municipalities in the development of their elec- 
tric lighting systems, not only in bringing’ more forcibly 
home to the public the merits of electricity, but also in pro- 
viding new machinery on a large enough scale. It has been 
notable on more than one occasion that while a municipality 
has cheerfully agreed to the spending of large sums 
of money on tramways, it has not shown any remark- 
able readiness to increase its lighting plant. To a great 
extent the matter is in the hands of the engineers, and it is 
for the public good that they should use every means in their 
pore to increase the lighting plant. Too frequently 

as there been followed up a policy of providing machinery 
sufficient for the requirements of “next winter.“ This 
assumes the normal increase of consumers, but we want an 
abnormal increase of customers; why should we wait until 
the public have found out the advantages of electricity, and 
have determined on their own initiative to use it? Nor can 
the matter be left to the enterprise of the local wireman ; it 
is too important ! ö 

While on the subject of the increase of electric lighting, it 
is interesting to refer to figures which show the increased 
consumption of electricity per inhabitant in half a dozen 
towns. In Manchester the units sold per inhabitant in 1897 
were 5°7, but in 1899 this had risen to 9°0 units, Equall 
satisfactory is the rate of progress shown in Liverpool, 
where in 1897 the figure was 3°35 units, while it stood in 
1899 at 8˙8; this no doubt includes the current consump- 
tion on the tramways, but notwithstanding that the result is 
fairly satisfactory. Coming, however, to the smaller towns, 
the figures are very unequal, and perhaps less satisfactory. 
Considering the population of Bedford, the units sold per 
inhabitant are abnormally high ; in 1897 they were 7°5 per 
head, while in 1899 this had actually risen to 15°8. It 
is a somewhat striking fact that Bedford with 34,000 
inhabitants sold in 1899 540,146 units, and Derby with 
100,000 inhabitants sold 491,061 ; yet Bedford shows a loss 
of £288, and Derby a profit of £912. In Coventry the 
units sold per inhabitant stood at 1°3 in 1897 and two years 
later at 3'7 ; at Nottingham for 1897 the figure was 1'4, 
and in 1899 4°1. Sunderland has been in this respect less 
fortunate, the consumption in 1897 being as low as 99, and 
in 1899 3:2 units. i 


Annual Picnics,—About 250 of the employés of Messrs. 
Heaton & Smith, Limited, of Salf6rd, held their third annual picnic 
on Saturday, 18th inst., at Southport, where a very enjoyable day 
was spent. o 

The staff of the Sun Electrical Company, Limited, held their first 
annual outing on Saturday, August 25th. The party went from 
Paddington to Taplow, where they embarked on the electric launch 
Epsilon. After a pleasant run on the river, dinner was partaken of 
at the “Complete Angler,” Marlow. A further trip on the launch 
to Medmentam Abbey and lock was taken before tea, after which 
the return to Taplow was made. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING AUG. 29TH, 1899. | WEEK ENDING AUG. 28TH, 1900. 


Adelaide ee .. Value 2108 Adelaide 8 és .. Value £141 
š Teleg. mat. as 70 90 Teleg. wire 5 
Alexandria. Teleg. mat. „ 60 0 Teleph. mat. -- 310 
1 Teleg. wire . B Alexandria .. es òs . 
Amsterdam os oe .. 160 s Teleg. wire 
85 17 Ams P 
Boca. Teleg. mat. 270 Bahia sa oe 
m y ee ee 72 Beira 20 ee ee 
Bo 6 ee 0 40 Bombay ee oe 0 
Buenos Ayres .. 18 Bo xs ci E e 
s Teleg. mat. Buenos Ayres vs ae 
Calcutta ae å j Teleg. mat, i 
Town oe ee 
Channel Islands Cape Town ‘ s 
East London Durban zé ss ss . 
mantle ‘ 50 Teleph. mat. P 
Flushing 


sg i es Hamburg. Teleg. mat... 
Gothenburg. Teleg. wire Hobart “a sė ee 


Poteram si es és a 
ee ee ee ngapore oe ee ae 
hang Stockholm. Teleg. wire 


FIARA ASAT 8 


Hamburg. Teleg. mat... . Hong Kong.. oe ck 90 
Hong Kong ee oe os Lisbon. Teleg. apparatus 
Iquique R Mauritius s 
Lyttelton ee 5 . 
ee Ostend ee ee e 
Teleg. mat. Port Elizabeth .. : 
New York “ie wa 8 å 
E ow s es Rotterdam. Teleg. wire š 
Santos ee ee eo e 


4 
15t 
558 
284 
90 
20 
86 
100 
60 
85 
85 
76 
890 
; 20 Rockhampton 

19 
11 
896 
9 

1 
218 
715 
72 
120 
21 
45 
978 


8 pore ee ee ee ee 1 
Bt. Petersburg. Teleg. wire „, Bydney es ae ae 
Btockholm. eleg. wire cé Wellington 5 eS 
Bydney ie l 
„  Teleg. mat. ° 
„ Teleg. wire . 
nto ae * e 
Wellington. sė é 
Wiborg sa os 
Yokohama .. Js 
Total . £9,141 Total .. 210,661 


Foreign Goods Transhipped. 


Barbadoes. Telepb.apprts. Value £18 
Hamburg. Elec. apparatus. 8 
Perth. Elec. motor machinery. 159 


Total . £237 


Bankruptcy Proceedings. —A receiving order has been 
made against F. L. L. Lindsay, electrical and mechanical engineer, 
Bangor, on a creditor’s petition. 

A receiving order has been made against R. Foster & Co., 
Burnley, trading as the Nelson Electrical Engineering Company 
Nelson. 


Dissolutions of Partnerships.— Messrs. T. Harrison 
and M. Brown (Harrison & Brown, electrical engineers and con- 
tractors, High Bridge, Newcastle-on-Tyne) have dissolved partner- 
ship. Mr. Brown attends to debts. 

Messrs. H. Ambler & P. E. Caswell (Ambler & Caswell, electrical 
accessory factors, Birmingham) have dissolved partnership. Messers. 
Abbott, Deeley, Hill & Co., chartered accountants, of Bennett’s Hill, 
Birmingham, will attend to debts, &c. ö 


Liquidation Notice. — We read in the Glasgow Herald 
that the Court of Session (Lord Low) has placed the liquidation of 
P. C. Middleton & Co., electrical engineers, &c., of Aberdeen, under 
the supervision of the Court. Messrs. R. Reid, of Aberdeen, and 
8. E. Simmons, of Glasgow, were appointed joint liquidators. 
Previous to the making of the application, the company went into 
voluntary liquidation, and shareholders appointed a liquidator. It 
was then decided to liquidate under supervision, and the liquidator 
resigned. 


Books Received.— The Inventor’s Adviser, or Every 
Man's Own Patent Agent,” by R. Haddan. London: Harrison and 
Sons. 5s. | i 

“ High Speed Steam Engines,” by W. Norris and B. H. Morgan. 
London : P. S. King & Son. 1900. 10s. 6d. net. 

„Electric Generators,” by H. F. Parshall and H. M. Hobart. 
London: Offices of Engineering. 1900. 31s. 6d. 


Hartlepeol.—The Corporation refuse destructor, which 
is to work partly in conjunction with the electricity works, was 
opened last week. 


Catalogues and [Lists.—The Fuller-Wenstrém Elec- 
trical Manufacturing Company are circulating a price sheet of their 
“ Regina enclosed motors. 

Messrs. Clayton & Co., electrical engineers, of Huddersfield, send 
us a copy of their catalogue and price list of electrical appliances, 
including ceiling roses, main switches and switchboards, high 
voltage tumbler switches and cut-outs, fuseboards, and mining be 
The head office and showrooms are at Union Works. 

The Garton lightning arresters made by the Garton-Daniels Com- 
pany, of Iowa, U.S.A., form the subject of a catalogue, of which 
we have received a copy from Messrs. Estler Bros., of Laureuce 
Pountney Lane, E. C., the English representatives. The 
several types of arresters for electric light, power, and 
railway circuits of any voltage, direct or alternating current, 
are illustrated and described in this list. It is claimed 
for this arrester that it has no joints, pivots, or hinges. The 
use of flexible cable obviates their necessity, and renders the 
device @ unique mechanical combination. If the normal current 
follows the dischargelit is shunted through} the coil, which is 
thereby energised, drawingi the armature upward until the con- 
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sequent arc inside the tube is destroyed. The coil then loses its 
power, and the armature drops of its own weight to its normal 
position, resting on the upper discharge carbon. 


Destructor Results.—Recent tests of the Refuse De- 
structor at Hyde, extending over a full day of 24 hours, show a con- 
sumption of nearly 60 tons of refuse, 44 tons of water evaporated, 
and 16 tons of clinker. Each cell consumed nearly 10 tons, aud 
each pound of refuse evaporated 0°783 lb. of water from and at 212°. 
Of the steam produced, the extravagant amount of 42°6 per cent. was 
used in the blast, so that the steam available per pound of refuse 
was only about 0°44 Ib., a mere nothing hardly worth the expense of 
the boiler, though it represents 116 H.P. at 20 lbs. of steam per H.P.- 
hour. The refuse is described as of good average quality. Less 
blast steam would be needed if the nozzles were not in want of re- 
newal, and the boilers are, it is stated by the engineer, badly 


arranged. We need hardly point out, that the place for a boiler in 


a scheme of refuse destruction, is beyond the zone of perfect des- 
truction, and that evaporation should take a second place compared 
with thorough high temperature destruction. The final gases went 
to the chimney at 337° F., having entered the boiler at 1,241° mean 
temperature, with a maximum of 1,365°, and we may suppose a 
minimum of 1,100°. As 1,000“ represents a red heat, destruction 
should be perfect. The ashpit draught is stated to be 1°25 
inches. An examination of the boiler disclosed leaking tubes, so 
that the real efficiency must have been something less than the 
above figures. Even under the suggested improved conditions, 
it is doubtful if more than one pound of steam would be raised per 
pound of refuse. We have evidently göt beyond the happy days 
when the figures bandied about by destructor faddists would hardly 
have disgraced best Welsh. Yet even wet refuse will destroy itself. 
Gardeners destroy green garden rubbish by piling it on an initially 
started fire of dryer stuff. As each layer of green refuse is dried, it 
burns and drives off the moisture in the upper layers, until the 
whole is consumed. Theoretically one pound of dry stuff will 
evaporate 15 lbs. of water. Green refuse iu a heap burned slowly 
without excess of air, probably burns with very high efficiency 
because the thick mass of material intercepts all the heat that is 
generated, and only lets it escape in steam. But this action 
cannot so well be carried out in destructors, and high evaporation 
should not be sought at the cost of low temperature destruction. 


Drop in Alternating Current Lines.—The British 
Westinghouse Company have reprinted; in their usual excellent 
style, an article on this subject from the pen of Mr. Ralph D. 
Mershon. The article is accompanied by a number of diagrams, and 
it originally appeared in the American Electrician. An illustrated 
description of the Westinghouse compepsator (type F), which is 
based upon the principles set forth by Mr. Mershon, is also given. 
This instrument furnishes a means of indicating at the power station, 
without the use of pressure wires, the voltage delivered to the load 
under any conditions of drop in the transmission circuit. It accom- 
plishes this without regard to the nature’of the load, taking account 
of current, power factor, reactance and resistance. Some notes oi 
standard sizes and methods of adjustment are given, also a table 
giving the setting of the switch-points for the different percentages 
of compensation for which compensators may be set. No doubt 
those interested will be able to obtain copies of this publication by 
applying at Westinghouse Building. 


Easton, Anderson & Goolden, Limited.— According 
to a statement circulated by Mr. W. B. Peat, the liquidator, the 
Court under which the receivership action in the matter of this 
company is being controlled, has sanctioned a contract for the sale 
of the business of Easton, Anderson & Goolden, Limited, to a new 
company to be called Easton & Co., Limited. A meeting of 
ereditors is to be held at Guildhall Tavern, E.C., on Wednesday, 
‘eptember 12th, at 12.30 p.m. to consider the conditional agreement. 

purchase consideration payable by the new company to the old 

‘£252,000 payable as to £27,000 in cash, £150,000 in first mortgage 
debenture stock, £30,000 in preference shares, and £45,000 in 
ordinary shares. 


Electrical Progress in Germany.— Commercial Intel- 
ligence says that in the field of electricity, its practical adoption 
and distribution, Germany, according to figures obtainable, ranks 
first. The development has been very rapid, and though this pace 
has of late been maintained it is admitted that competition is 
beginning to be keener. In 1896 £12,000,000 were invested in the 
entire electric industry of Germany, whereas to-day the capital 
fully reaches £35,000,000. The invested capital has thus been 
tripled with three years. It is noteworthy that only three great 
electrical companies were founded before 1890 in Germany.” 


Electricity in Mining.—The British Australasian says 
that the Deep Lead Electric Transmission Company’s plant has been 
completed, and the machinery constituting the first two units of 
2,500 H. P. is ready to start. The machinery for the third unit is 
now being erected. A 


Electrolytic Plating Apparatus Company v. Evans 
and Son.—At the Birmingham Summer Assizes, (Crown Court), 
before Mr. Justice Wills last week, the action brought by the Elec- 
trolytic Plating Apparatus Company, of Vittoria Street, Birmingham, 
and of Walsall, against Thomas Evans & Son, of Summit Works, 
Fieldgate, Walsall, in respect of the alleged infringement of a 
patent, was resumed and concluded. Mr. A. Colefax and Mr. 
Bucknill (instructed by Mr. Howard Smith, Walsall,) were for the 
plaintiffs, and Mr. Hugo Young, Q.C., and Mr. Disturnal (instructed 
by Messrs. Stanley and Jackson, Walsall,) for the defendants. For 
the following report we are indebted to the Birmingham Daily 
Post :—The action was brought to restrain the infringement of patent 


» 


No. 5,274 of 1896, which was granted to Alfred Sydney Smitb, 
Thomas Alfred Smith, Rowland John Smith, Sydney Smith, and 
Thomas Deakin, and had been assigned to the plaintiffs. The 
invention was an improved apparatus for the electro-deposition of 
metals, aud it related to electro-plating of smaller articles, which, 
by the use of the apparatus, were simultaneously burnished. The 
allegation of the plaintiffs was that defendants had manufactured and 
used au apparatus made in accordance with the description of the 
plaintiffs’ specification. Defendants, on the other hand, denied the 
infringement, and contended that the plaintiffs’ apparatus was a 
different invention from theirs. His Lordship said he had come to 
the conclusion that judgment must be for the plaintiffs. It appeared 
to him that the claim was nothing like so wide as*had been 
contended by the defendants, and the patentee must be given the 
benefit as well as be subjected to the disadvantage of a common 
knowledge which existed at the time he gave the specification. To 
his mind anybody who had seen the Zingzam patent would have 
anything in the world suggested to him rather than what had been 
adopted by the plaintiffs in this case. Therefore he ġid not think 
there had been any anticipation. He could not follow the statement 
of the defendants, that what the plaintiffs had done showed no 
inventive skill. Sometimes the greatest inventive skill was shown 
by the smallest alterations. The other inventions led to no success, 
whereas the modification at once gave success, and if that was not 
sufficient to support a patent he must go to school again for patent 
law. His Lordship thereupon entered judgment for the plaintiffs, 
and granted thel; injunction sought. On the application of 
defendants’{counsel, a stay of execution was granted. 


Electro-Medical Apparatus.—On Friday, August 10th, 
at the meeting of the British Medical Association at Ipswich, Dr. 
Mackenzie Davison exhibited his new stereoscopic X-ray apparatus, 
together with a new motor mercury break. The apparatus used was 
made and supplied by Messrs. Harry W. Cox, Limited, and consisted 
of two 10-inch coils, with record tubes and English-made screen and 
the motor break. The motor break consists of a slate wheel, with 
brass pin run through the diameter, mounted on the extended 
armature spindle of a small motor. The wheel is immersed in 
mercury to about two-thirds its diameter, the mercury being covered 
with water. The speed. of the motor is regulated by resistance. 
The voltage required is 24 volts on the coils and 4 volts on the 
motor, but at low speed good results can be obtained with 12 volts. 
The whole apparatus is designed to work from 100 volts continuous 
circuit. The stereoscopic radiographs showed conclusively the 
great advantage of the apparatusiiin accurately locating injuries 
and the presence of foreign substances 


Indian Electrical Notes.—Jndian Engineering gives 
the following notes regarding the progress of electrical schemes in 
India :—“ The Government of India have accorded sanction to Mr. 
Gribble’s electric tramway scheme for Hyderabad.—The Calcutta 
Tramways Bill has passed through the Bengal Legislative Council. 
The tramway company’s electrical engineer has arrived, so we ought 
soon to see the construction of overhead equipment begun. The 
report of the company says that the contract for the electrical. 
equipment of the lines has been concluded with Messrs. Dick, Kerr 
and Co. for a sum not exceeding £170,000.—Some time back Mr. 
J. W. Meares was to be deputed to Simla to report on the various 
schemes for light and power from streams in the neighbourhood. 
We hear that circumstances preclude an early ‘report, and the 
matter remains in abeyauce for some time yet.— The electric light 
installation at the viceregal lodge, Simla, has been carried out by a 
Bombay firm, and consists of three Siemens-Willans direct coupled 
sets, with a Tudor battery of accumulators.” 


Installation Work.—Messrs. Robert Dawson & Co., 
Limited, of Hartley Works, Stalybridge, are carrying out various 
electrical contracts in the provinces, including installations, plant, 
and so on for the East Anglian Sanatorium, Suffolk; Cottage 
Homes, Stoke-on-Trent; Theatre Royal, Stockport, and several 
large mills, &c. 3 l 


National Telephone Company v. Clontarf and Hill 
of Howth Tramway Company.—In the Dublin High Court of 
Justice, before Mr. Justice Barton last week, this vacation motion 
was heard. From the report in the Irish Times, it appears that Mr. 
C. A. O'Connor, Q.C., with whom was Mr. H. Wilson (instructed by 
Mr. V. B. Dillon), for plaintiffs, applied for an order restraining 
defendants from interfering with the wires of the plaintiffs’ electric 
system between Dublin and Howth, and to prevent them from lay- 
ing their wires in such a way as would preclude plaintiffs from 
working their wires efficiently. The tramway line had been con- 
structed along the coast from Clontarf to the Hill of Howth. There 
was also a line of electric wires, owned by the Telephone Company, 
supported by posts, along the same line. The Telephone Company 
were entitled to work that line under a licence from the Postmaster- 
General. Under their Act of 1898 the Clontarf and Hill of Howth 
Electrical Tramway Company were bound, in the construction of the 
line, to place their wires in such a position as would not interfere 
with the working of the Telephone Company. What the plaintiffs 
complained of was that the defendants had placed their wires in 
such close proximity to the telephone wires that the latter had now 
refused to act, and they were subject to frequent interruptions by the 
electric action of the defendants’ wires. In three places the 


` defendants had placed their wires in mechanical contact with tLe 


wires of the Telephone Company, with the result that the electric 
current of their system was trausferred to the telephone wires, and 
all the latter wires were in danger of being fused along the whole 
system. The defendants had declined to submit the matter to the 
arbitration of the Board of Trade. He relied, in support of the 
application, on the affidavit of Mr. Frank Gill, superintendent for 


THE 


Ireland of the Telephone Company, who gave specific instances of 
of the interruptions and’ dangers to which the plaintiffs were 
exposed through the action of the defendants in putting up their 
wires in such close proximity to the telephone wires. There would 
be no difficulty in removing and relaying defendants’ wires so as to 
obviate all interference with the plaiutiffs' wires. Counsel submitted 
that the Tramway Company had violated their Act of Parliament, and 
had declined to take the precautions imposed upon them. 

Mr. Campbell, Q.C., M.P. (instructed by Messrs. O’Connor and 
Dudley), for plaintiffs, said they had in every way satisfied the 
Board of Trade, and had got the certiticate of that body before they 
used the line. Under Section 55 of the Tramway Act the Telephone 
Company could lay down other wires in lieu of those they alleged 
were interfered with, and charge the Tramway Company with the 


eost. According to a letter they had from Mr. V. B. Dillon, the: 


cost of that removal would only amount to £42. Instead of doing 
that the plaintiffs resorted to this extraordinary proceeding in 
Chancery for a mandatory injunction. | 

_ Mr. Wilson having replied, . 

Mr. Justice Barton said at first sight the matter seemed urgent on 
account of the interruption of the telephonic communication. It 
was admitted by both sides that the Telephone Company could set 
the matter right at a cost of between £40 and £50, which, if they 
were in the right, they could recover from the defendants. There- 
fore, he considered there was no urgency. There had undoubtedly 
been some delay already. The plaintiffs did not act with the 
promptitude that would entitle them to an injunction. He allowed 
the motion to stand till the hearing of the action, and reserved 
costs. : 3 : 


Niagara Notes.—That modern machinery possesses a very 
great attraction for the people of to-day, is made clear by a new step 
taken by the Niagara Falls Power Company, in cbarging an 
admission fee to view the machinery installed in its central power 
station. Years ago when all the water of the Niagara plunged over 
the precipice of the falls unharnessed, men were plentiful who pre- 
dicted that the time would come when a portion of the waters would 
be diverted and harnessed for man’s benetit, and that the power 
development thus created would rival the scenery of Niagara as an 


attraction. While the first part of the prediction was generally ac- 


cepted as something likely to occur, still the public mind of years 
ago was. not prepared to think that the power development at 
Niagara would ever be a rival, of the. cataract. But this has now 
come to , 88 is shown by the first month's operation of the new 
plin of the Niagara Falls Power Company. It was on July 2nd that 
the pay system was established, aud for ithe first month of the system 


the records kept show that in that time there were 1,967 paid ad-. 


missions to the power plant. Of this number 913 paid the 10 cent 
fee charged to view the installation from the gallery, while 1,047 
paid 26 cents each to go about the floor in company with the guides 
furnished, and have explained to them all the important features of 
the plant. In this way and from this source, there was collected 
the sum of $358, of which amount about $100 will go to pay the ex- 
pense of the guides and doorkeeper in connection with the system, and 
the remaining $250 will go to endow free beds in the memorial hos- 
Se at Niagara Falls, for the use of the employés of the Niagara 

alls Power Company. Thus it will be seen that iu establishing the 
system, the Niagara Falls Power Company manifests no disposition 
to profit thereby, but lends its aid to the comfort and welfare of its 
employés, when they are so unfortunate as to be taken sick and 
forced to go to à hospital. The power station of the Niagara Falls 
Hydraulic Power ahd Manufacturing Company is located in the 
Niagara gorge right at the water's edge, and all the heavy parts of 
the machines that are therein installed,have to be lowered over the 
high bank by metms of a derrick. Some few weeks ago a new steel 
derrick was installed on the edge of the cliff for this purpose, pre- 
paratory to lowering some very heavy machines. This derrick was 
thought to be in every way safe, but on Friday, August 10th, while 
a new 16-ton armature was being swung over the cliff, the’ derrick 
broke down, and the armature and all plunged down the bank. The 
armature fell upon and went through the roof of the inclined rail- 
way of the Cliff Paper Company, while a portion of the derrick went 
through the roof of the Cliff Paper Company’s pulp mill located at 
the water's edge adjoining the power house. The armature was so 
badly damaged that it was necessary to order a new one. The total 
loss is about $25,000, 


Paris Exhibition Awards.—Mesers. A. C. Wells & Co. 


have been. awarded a silver medal at the Paris Exhibition for the 
Wells Lights,” also a silver medal for their Lightning” painting 
machine, and in addition a mention honorable,” for their waste 
A filters, “ Unbreakable ” lamps and oil feeders, and “Industrial ” 

mp8. i 

Davis & Timmins, Limited, have been awarded a gold medal at 
the Paris International Exhibition for their exhibit in Class 65, 
Group XI. 

Messrs. Salviati, Jesurum & Co., Limited, of London and Venice, 
have been awarded a Gold Medal for their exhibit of electrical 
chandeliers and other fittings. 


Raw Hide Gear Wheels.—Mr. W. F. Dixon, 63, 
Percival Street, C.-on-M., Manchester, has submitted to us samples 
of his manufactures, which we have carefully examined. The 
1 he employs seems to produce most satisfactory results, the 
ayers of hide forming what is practically a solid mass; having the 
transparency of horn, but infinitely harder. The blank which he 
seuds us, shows the steel bush prior to the fitting of the end plates 
which are bolted right through the wheel, and give additional 
security iu resisting strains transverse to the laminations, naturally 
the weakest direction in built-up wheels. The teeth are cut from 
bese blanks as in a metal wheel. The finished wheel he sends is a 
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well-finished article; we understand-it-was-made 16 ‘inontts Ago, 
and was returned on being replaced by a similar wheel of larger 
size, the firm for whom it was made finding that they bad under- 
estimated the size required. We understand from the. list sent us. 
that the wheel can be built up to any size. This list gives very full 
particulars, and may be had on application, and samples will be 
submitted for inspection. 


Release of Trustee.—The London Gazelte contains 
notification of the release of trustee (Mr. J. G. Gibson, Official 
Receiver) in re W. Dalzell (W. Dalzell & Co.), electrical engineer, 
of Newcastle-on-Tyne. : 


Simplex Conduits.—A new supplementary list, including 
some of the latest improvements in their steel conduit system, has 
been issued by the Simplex Steel Conduit Company, Limited. 


Amongst other things that have been lately added are a sciewed 
brazed conduit of heavy gauge and screwed fittings for use in places 
such as breweries, &c., where a water-tight system is insisted upon: 
split bends and tee pieces; a new type of box enamelled iron-cased 
switch and fuse distributing boards; pendant fittings with poreélain 
bridge, with connection terminals fitted ; also split box with bridge 
terminals and a connection box for connecting up branch circuits 
from a pair of bars fitted on to porcelain in the box; removable 
porcelain interiors and connection bars for use with their standard 
junction boxes. This arrangement consists of a porcelain cradle 


which just fits inside the junction box and supports two brass con- 
nection bars, which are each made in two parts. The bars are 
drilled along their length and terminal screws are fitted to clamp 
the branch circuit wires, and a half-lap joint iu the middle allow: 
the two ends to be easily sweated ou to the main lead, it bein: 
thimble-bored to receive same. A large variety of T jointing boxe 
are also listed with a number of special junction boxes, &e. W. 
have already mentioned that this company has been awarded the 
Gold Medal distinction at the Paris Exhibition. 


Scamped Work.—An Edinburgh corresponde1.t writes :— 
“For some time the Edinburgh Trades Council have had under 
consideration the question of the scamping of the electric light 
fittings in the city. The matter has been considered at three 
ditferent sittings of a committee of that body, who brought ups 
report at a meeting of the Council on August 22nd, leaving it to the 


— — 
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Council to deal with the subject. Mr. Newell, of the Electrical 
Engineers’ Association, said that what they wanted te get at was 
the scamping of the work. Contractors for electric installations 
in small shops, often below tenements inhabited by many people, 
did the work in a very shoddy manner, with the result that the risk 
of disastrous fires was very great. He claimed that they had a right 
to have an inspector appointed who would see that this work was 
carried out in a proper manner, apart from the examination and 
test made by the Corporation’s inspectors. Mr. Bell moved the 
adoption of the committee's report, and that they send the matter 
to the Electrical Engineers’ Association (?). They were the partics 
best able to judge. If outside inspectors were appointed, one man 
would be required for every job on hand. Mr. Cumming seconded. 
Mr. Blaikie, in supporting this view, said that it was not the duty 
of the citizens to see that the contractors fulfilled the terms of their 
contract. The workman who would put in brown paper or wax- 
cloth to a joint was not a man, but a coward. He should have told 
the employer that he would not do it. Mr. Wilson said it was not 
so much the contractors as the contract system that was to blame. 
Mr. Bell’s motion was then adopted unanimously.” 


Theatre Lighting.—The New Tivoli Theatre of Varieties, 
Birmingham, was opened on the 20th inst., after extensive alterations, 
and is electrically lighted throughout, the work being carried out by 
Mr. F. J. Borland, of Leeds, whose Scissors lamps are so well known 
for stage work, and whose experience in theatre lighting by complete 
plants, is well known in the provinces. The plant consists of a 
Tangye 40 N. H.P. gas engine, Byng-Hawkins dynamo giving 300 
amperes at 120 volts, Fraukenburg's cables, British Electric Works 
fittings, and Borland's projectors, all British made goods. 


Trade Announcement.— The newly-formed Wear 
Electrical Engineering Company have just opened their showrooms 
at 56, John Street, Sunderland. 


The Willoughby Destructor Syndicate, Limited.— 
Meetings of creditors and shareholders in this now liquidating 
syndicate, were held at Carey Street, W.C., on 22nd inst. The 
chairman stated that the company was registered on August 13th, 
1898, with a nominal capital of £3,200 in 64,000 shares of 1s. each, 
its object being to purchase and exploit patents relating to 
destructor furnaces for the treatment of town refuse, and in par- 
ticular certain inventions for improvements in such furnaces. It 
was stated that a destructor was erected at Devonport, but proved 
a failure, and in January, 1900, it was refused by the Devohport 
Corporation, who required its removal. In consequenee of certain 
disputes in the directorate, litigation ensued and this was pending 
at the date of the winding-up order. The failure of the company 
appeared to be due to the fact that the destructor erected at Devon- 
port did not properly carry out the work for which it was intended. 
The cause of this was now in dispute. After some discussion, the 
creditors resolved that the matter should be left in the hands of the 
Official Receiver as liquidator. A similar resolution was passed by 
the shareholders. i 


Works Flooded.—On Tuesday last week the Caledonia 
Wire Works of Messrs. Frederick ‘Smith & Co. at Halifax were 


damaged by the bursting of the Corporation main sewer while a 


storm was in progress. Operations have been carried on at high 
pressure lately owing to the great rush of orders, and it was at 
10 p.m., while things were in full swing, that the accident made 
itself felt. The galvanizing department suffered very seriously, in 
fact, it is stated to have been completely devastated. In the base- 
ment the engine and machinery were almost completely buried in a 
mass of ashes and stones washed from the hillside. The Dowson 
gas plant house was in 8 feet of water and dirt; 150 tons of dirt 
were deposited in the yard where the gasometer stands. All the 
departments using gas driving power are stated to be at a standstill. 
At the time of writing no estimate can be formed of the damage 
done. The Mayor and Corporation officials have visited the works. 
The electrical trade will not be slow in joining with us in sympa- 
thising with Messrs. Smith in this unfortunate experience. We 
may be pretty sure that, with their accustomed enterprise and, of 
course, With the assistance of the Corporation, who must recognise 
the benefit such an establishment as Messrs. Smith’s confers upon 
the borough, things will be speedily set right again. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—An installation of electric lighting is being 
fitted up in Brothock Spinning Mill, Arbroath, belonging to Messrs. 
Corsa Bros. This mill was recently rebuilt, the old mill having 
been destroyed by fire fully a year ago. The contract for the 
installation is in the hands of Messrs. Lowden Bros. & Co., of 
Dundee. The installation is capable of supplying 250 lights. 
Lights are being introduced into all departments. 


Barnes.—The consulting engineer has reported to the 
District Council that he has appointed Mr. H. Cottrell clerk of 
works on the buildings for the electricity station. He has occupied 
a similar position at the Gloucester electricity works. 


Belfast.—A gas explosion occurred in connection with 
the electric light mains on August 18th. | 


_ Brighouse.—The North British Electrical Supply Com- 
pany has cancelled its application for electric lighting powers for 
Brighouse, 


Burnley.— The Guardians have resolved to make appli- 
cation to the L.G.B. for sanction to borrow £8,000 for an electric 
light installation at the Workhouse, and the erection of a new 
boiler house and the provision of two new boilers. Messrs. Shep- 
herd and Watney are to be employed to carry out the necessary 
works. The scheme includes lighting all the buildings within the 
boundary of the Workhouse (cottage homes, infirmaries, and all 
other buildings). There would be 1,538 lights. The recommenda- 
tion was, that the current supplied be at 220 volts; the dynamos to 
be on ge direct to the engine, the latter being of the high-speed 
vertical type. 


Bury St. Edmunds,—The inauguration of the borough 
electricity supply works took place on Tuesday evening. 


Chester.—A Local Government Board inquiry was held 
last week respecting the Corporation’s application for sanction to 
borrow £35,000 for an extension of electric lighting in the city. 
An original loan of £65,000 had been granted, but the Corporation 
wanted £35,000 more for new machinery and extension of station. 
The town clerk (Mr. S. Smith) stated that the Corporation started 
lighting at a price of 6d. a unit, but this had beon reduced to 43d., 
and large consumers were allowed a considerable discount. During 
the last three years the Corporation had sold 355,957 units, 473,656 
and 617,792 units respectively. In the first period they had 83 
public lamps, in the second period 236 lamps, and in the third 361, 


165 of which were arc lamps. The Corporation contemplated 


working the trams by electricity. The provision which was being 
made would practically double the present building, and the exten- 
sions would suffice for working the tramways. 


Consett,—Last week a deputation from the Northern 
Counties Electrical Supply Company waited upon the Council re 
the lighting of the district. The company wished to apply for an 
order, and sought the Council’s consent. Referred to the Gas Com- 
mittee to report. 


Crieff.— The Committee to which we referred last week 
advises the Council to apply for a provisional order in its own right. 


Devonport.—A deputation which has visited Liverpool 
and inquired into the street lighting there advises the Council to 
erect: 41 electric arc lamps in seven different thoroughfares, each 
lamp-post to have also two incandescents for lighting at midnight. 


Dublin.—On Monday an adjourned meeting of the Cor- 
poration was held to consider the report of the Electric Lighting 
Committee. The Committee recommended the Corporation to 
adopt certain tenders in connection with Mr. Hammond’s scheme, 
to which we referred last week. A great deal of interest was taken in 
the meeting, owing to the fact that it was known that a proposal to 
supply electricity to the Corporation would be put forward by the 
Dublin United Tramways Company, which has already erected 
large plant for generating electricity for the purpose of running its 
system of electric trams. The proposal of the tramways company 
was put forward, but after a long and heated discussion the Cor- 
poration decided to keep the electric lighting of the city entirely in 
their own hands, rejecting the tramways company’s proposal by 38 
votes to 14, and accepted the tenders referred to. 


Dundee,—On 20th inst. the Tramways Committee 
resolved to increase the salary of Mr. Tittensor from £250 to £350 
on account of his work on the electric tramways, and £50 may be 
added a year hence. 


Faversham.— The Town Council has decided. to apply 


for a provisional order. i 


Grays.—Mr. Preece’s report upon the tenders for elec- 


tric lighting plant is in the hands of the Council. 
Greenock,—The Police Board has decided to charge a 


minimum rate of 44d. and 13d. for energy for lighting and power, 
and 4d. and 14d. for power only, on the Brighton system. 


Halifax.—The accounts of the Corporation electricity 


works for the year ended March 31st show that the expansion of 


this department has exceeded expectation. The output has been 
more than doubled, the number of units sold being 1,371,333, as 
compared with{628,759 in the previous year. The lamps connected 
number 45,403, as against 32,020; the gross revenue was £16,069, 
as against £8,957—an increase of £7,112. The gross profits 
amounted to £9,001, as compared with £4,565 last year—an increase 
of £4,436. The average price obtained per unit., after deducting 
discounts, is 2°77d., as against 3°33d. last year. 5 


Hampton Wiek. — The Council has decided to receive a 
deputation from the Twickenham and Teddington Electricity 
Supply Company re electricity supply for the district. The com- 
pauy's terms are stated to be much better than those which were 
offered by the Kingston Corporation. 


Hanley.—At this week’s Council meeting the Electric 
Lighting Committee recommended the Council to accept a number 
of tenders for works required in connection with the electricity 
department to meet the increased demands made upon it; and also 
that application should be made for sanction to borrow a further 
sum of £7,000.—Alderman Hammersley pointed out that from 
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January to July they had generated at the electricity works 
473,000 units, and their output—that was what they had charged 
their customers for—was 311,000 units only. They were exceed- 
ingly anxious to find out where the leakage could be. With regard 
to domestic lighting, it was found that the consumption in many 
cases had been so small that the meters would not register it. That 
was a thing they hoped to be able to remedy. The recommenda- 
tions of the Committee were confirmed. 


Goole.—A syndicate has given notice of intended appli- 
cation for a provisional order. The Council is applying for an order 
on its own account, and will oppose. It should be added that the 
Council owns the gasworks, and is jealous of outside competition. 


Hastings.—A Local Government Board inquiry was held 
last Friday concerning an application by the Corporation to borrow 
£3,650 for electric lighting extensions. 


Hoylake.—The District Council has appointed as its 
electrical engineer Mr. Ernest Marples, of the Liverpool and 
District Electric Lighting Committee, at a salary of £150. 


Hull.—The. Chamber of Trades, Drapers’ Association, 
and Retail Grocers’ Association have been holding a meeting 
here for the purpose of discussing the action of the local 
authorities in placing electrical fuse-boxes in front of 
business premises. The discussion turned chiefly upon the 
erection of one of these boxes in front of Messra. Craft & Son’s 
premises at the corner of Beverley Road and Fountain Road. Mr. 
Craft said that when he perceived it was the intention of the Elec- 
tric Lighting Committee to erect a fuse-box only 5 feet 6 inches 
distaut from one of his principal windows he wrote to the electrical 
engineer on the subject, but did not receive any reply, and the box 
was subsequently erected. It had proved, and was proving, a great 
inconvenience to his trade. He had drawn the attention of the 
committee to the matter, and had received an intimation from the 
town clerk that they were prepared to remove the box to another 
site on condition that he paid £10 towards the cost of removing it. 
The meeting were unanimously of the opinion that the erection of 
the boxes in front of tradesmen’s premises was a serious incon- 
venience, aud a deputation was appoiated to wait upon the 
Electric Lighting Committee forthe purpose of laying their views 
before them. 


Hlford.—The foundation stone of the District Council's 
electricity works was laid on 25th inst. by the chairman. 


Kingstown,— Messrs. Porte, Sykes & Co. have notified 
the Council of their wish to apply for a provisional order, but the 
Council will not agree. Furthermore, the Council will at once pro- 
ceed to act under their already obtained order by applying to the 
Local Government Board for a loan, and empowering Mr. Manville 
to prepare plans, specifications, &c., for the iastallation. — 


Llandudno, — The Local Government Board has 
sanctioned the loan of £4,844 for excess expenditure in connection 
with the electric light and destructor works. 


London.—StT. GEORGE’s VESTRY.—A special Vestry 
meeting was held last week to consider the proposed electric ,light- 
ing of the streets of the parish at a cost of #17,000 annually for a 
term of 31 years. A motion to rescind a resolution, adopting the 
electric light as an illuminant for the streets in the parish, was 
adopted by 23 votes to 13. 


WESTMINSTER. —A street main box explosion occurred in 
Hindon Street, Pimlico, on 23rd inst. : 


Newbury.— Exactly 12 months ago we drew attention 
(ELECTRICAL REVIEW, August 25th, 1899, p. 321) to the decision of 
the Newbury Council to adopt aiid vigorously follow up a “ dog-in- 
the-manger policy.” Its order of 1892 was to be systematically sat 
on but never hatched ; and no outsider was to be allowed to hatch 
it and bring it off upon any terms whatsoever. We then said that it 
was time the attention of the Board of Trade were drawn to the 
decision. “ Revocation seems to be urgently called for at Newbury.” 
An extension of time for six months had been, as it happened, just 
granted, and we then remarked that it was necdless delay after the 
matter had been shelved for so long. How true our words were 
appears from the issue of the London Gazette for August 24th, 1900, 
wherein we find it announced that the order has been revoked as 
from August 22nd. Better late than never, of course; but why 
was the matter allowed to drift so long when there are scores of 
electrical firms eager to take it up? The blocking policy of petty 
municipalising spirit is disastrous to electrical development. 


Nuneaton.— Mr. Hawtayne's report upon the electricity 
works, which are now the property of the Council, was before that 
body last week. He reported that the site of the works was very 
good. He did not favour the erection of new works in combination 
with a destructor, but if the public baths were erected close at hand, 
the exhaust steam there would be utilised with advantage. He 
advised the erection of entirely new buildings, and new machinery, 
instead of utilising the old works and plant. The existing 
machinery might atterwards be of use in the new works. In addi- 
tion to the £16,000 for the purchase of the works and erection of 
new plant, a further 42, 000 would be required for mains, exten- 
sions, &c. The Committee last weck recommended the adoption of 
the report, and that the matter of tenders for the new machinery 
be taken in hand. 


Penzance.—The Council is calling in an expert to advise 
as to carrying the provisional order into effect. 


Rhyl.—The Council sent a deputation to London the 
other day to inquire as to the best means of raising the £40,000 loan 
required for electric lighting and other public works. 


Russia.—Messrs. Siemens & Halske, of St. Petersburg, 
have just completed the construction of a central electric lighting 
station in the town of Samora. The plant comprises two 105-Kw. 
multiphase alternators, driven by two vertical compound engines of 
165 KH. . each. 


Sheffield.—At a meeting of the Electric Lighting 
Committee on Tuesday the question of the future of the elec- 
tric lighting of Sheffield was discussed. Mr. Fedden, the 
electrical engineer, reported at length, pointing out the 
great demand upon the machinery at the works, and the 
coming need for another supply station. Mr. Fedden’s report 
was referred to Mr. Hammond, the consulting electrical engi- 
neer to the Corporation, for his opinion. Meanwhile the Com- 
mittee took an important preparatory step towards obtain- 
ing the requisite additional machinery. The necessity of obtaining 
the very best and most modern machinery was fully realised by the 
Committee, and with a view to collecting information it was decided 
that a deputation consisting of the chairman (Alderman Styring), 
the vice-chairman (Mr. W. W. Harrison)—or failing him, Mr. John 
Maxfield—and the engineer (Mr. Fedden) should visit the Paris 
Exhibition in order to examine the latest machinery there on view. 
After visiting the Exhibition, it is probable that the deputation will 
proceed to Frankfort to make further inquiries. 


Surbiton.—A site for electricity works has been decided 
upon by the District Council. 


West Bromwich.—The Corporation are making rapid 
progress with their electric lighting undertaking, and it is antici- 
pated that by Christmas they will be in a position to supply con- 
sumers. 


West Riding.—A number of Urban Councils in the 


West Riding have received notification from electrical syndicates of 
their intention to apply for electric lighting powers for the various 
districts. There is a feeling that the authorities should themselves 
keep this power in their own hands, and a joint meeting of the 
Councils is being arranged te consider the question. 


Worksop.—The Board of Trade has approved the 
proposed system of electricity supply, but the Council now awaits 
the sanction of the Local Government Board. 


Yeadon.—A_ plebiscite has been taken on the electric 
lighting question, with the usual unsatisfactory result. 890 papers 
were issued, 570 returned; of the 570, 337 were blank, coming from 
the people who didn't care, 95 from those who want electric light, 
and 75 who would rather be without it. The 98 promised to take 
365 lights at 5d. per unit, or 304 at 6d. When the matter came 


later before the Council it was proposed to part with the provisional 


order to a syndicate, but the voting was equal, and the casting vote 
was not exercised. The period of grace under the order expires in 
October. Revocation is needed, if a company is prepared to take 
the work in hand. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Council on 20th inst. resolved upon 
certain small extensions of the electric trolley lines. The electrical 
enginecr and superintendent are to report as to the type of car to be 
adopted. 


Durham.—The Houghton-le-Spring Tramways Company 
are commencing the preliminary arrangements in connection with 
their undertaking. The tramways are to be worked by electricity, 
and the scheme is looked forward to with some considerable 
interest because of its comparative magnitude. It will serve one of 
the most thickly-populated districts in the county of Durham, and 
one which is only indifferently served by the railway. When com- 
pleted the system will connect the following important colliery 
villages :—Easiugton, Hetton, Houghton, Newbottle, Philadelphia, 
Herrington, Silksworth, Ryhope, and Grangetown. The Sunder- 
land electrical system will ultimately run to Grangetown. 


II ford and Ham.—Provress is being made by the Ilford 
District Council with their undertaking to light the district by 
electricity, and also to work clectric cars on the overhead system 
from Seven Kings along the High Road to Manor Park. The Ilford 
section is to cost £68,500, and, as our readers are already aware, in 
addition the East Ham Council and the West Ham Corporation are 
making provision—the work is well under way—for connecting with 
Ilford as far as electric trams are concerned. Joining at Manor Park, 
the East Ham section will go right through the heart of the district to 
North Woolwich on the one hand, and to Wanstead on the other, 
while the West Ham section will take in Forest Gate, Upton, 
Stratford, Plaistow, Canning Town, and the southern portion of the 
borough. The area to be covered is over 20 miles. 


Liverpool.—A large party of members of the Liverpool 
Engineering Society visited the Pumpfields electric power station 
of the Corporation on 24th inst., being shown over by Messrs.. 
Brodie, Bromley Holmes, aud Bellamy, the city electrical engineers 
and tramway manager. 

(Continued on page 347.) 
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THE BRITISH INSULATED WIRE COMPANY'S 
WORKS AT PRESCOT. 


THE first important application of 0 cables in 
this country was to the high tension trunk mains between 
Deptford and London, in 1890, by Mr. Ferranti ; prior to 
this, however, some progress had been made in the United 
States in this direction, and Mr. J. B. Atherton, while in that 
country, entered into relations with the patentees which 
resulted, on his return to England, in the formation of a 
company with a capital of £60,000, for the manufacture of 
cables of this type. A site was obtained at Prescot, 
Lancashire, and workshops erected thereon. 

at first, 
attained at once, and a vast amount of experimental work had 


Progress, was slow; perfection cannot be 


facture of cables is being carried on night and day without 
cessation. In addition to the demand for electric lighting 


and traction cables, the company has a large trade in tele- 


phone cables, which are made on its patent air space system, 
and is the owner of a patent system of house wiring with 
twin lead- covered wire. 

We reproduce herewith a number of views of the interior 
of some of the workshops at Prescot, showing various pro- 
cesses in the manufacture of the cables. 

Commencing with the “old insulating shop,“ our view, 
taken from one corner, shows cabling, insulating, and wire- 
armouring machines of various sizes and descriptions. 
The cabling machines are generally similar to those 
used elsewhere; the copper wire (rolled and drawn 
on the premises) is not tinned, as the insulating 
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THE OLD INSULATING SHOP. 


to be done, special tools designed, new processes invented, 
before the cables reached a pitch of excellence satisfactory 
to their makers. The first important contract obtained by 
the company was for the supply of paper-insulated cables in 
1891 to the City of London Electric Lighting Company, 
Limited, which was then commencing operations; the sue— 
cessful working of these cables proved their good qualities, 
and laid the foundation of the 
of business which the B. I. W. 
on since then. 

Once fairly started, the demand for “ paper cables” grew 
by leaps and bounds, and in 1897 it became necessary to 
reconstruct the company, with a capital of £400,000, in 
order to provide additional workshops to cope with the 
orders in hand, which at the time of the transfer had a 
value of over £200,000. In spite, however, of the large 
increase which was made in the capacity of the factory, the 
business grew still faster, and at the present time the manu- 


immense volume 


Company has carried 


materials have no corrosive effect on copper, while at the 
same time they form an excellent flux for soldering purposes. 
The insulating machines may be recognised by the numerous 
reels of paper, which are sloped in such a way as to ensure 
the even laying of the paper on the core, breaking joint but 
not overlapping. Several of the machines are capable of 
simultaneously laying up the stranded cable, and covering 
it with the requisite thickness of paper—which, in the case 
of high-voltage cables, amounts to as much as half an inch. 

The paper is in the form of ribbon, the width depending 
upon the size of the cable in question, and is laid on in the 
dry state, great care being taken to prevent the access of 
moisture or other injurious substances in the course of the 
various processes, Directly a drum is filled with the insu- 
lated core, it is wheeled away, running on its flanges, to one 
of a scries of ovens situated close to the insulating room. 
These ovens are divided by brick partitions into four com- 
Each of these is provided with three lines of 
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partments. 
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rails, along which the drums are wheeled into position. 
The ovens are maintained at a temperature of about 
230° F., and the drums of cable are left in them for about 
48 hours, by which time most of the moisture originally 
present is removed. TO abstract all the moisture would, 
however, be a fatal 
mistake, as this 
would destroy the 
texture of the 
material. The 
ovens are fitted with 
a complete system 
of sprinklers, of the 
irinnell type, but 
not. automatic; 
these are supplied 
with water by a 
Worthington pumy, 
which is always 
under steam, and 
by opening a stop 
valve outside it is 
possible to instantly 
extinguish a fire 
in any one of the 
ovens, should such 
a mishap take 
place. Returning 
to the old insulat- 
ing room, we may 
draw attention to the large armouring machine in the 
middle distance. While che B. I. W. Company prefers steel 
tape armour, iron wire is sometimes specified, and the 
machine in question is capable of laving this on the largest 
sizes of cable made. 

In this shop the twin house-wire is laid up and insulated. 
In this each conductor is in the form of a segment of a 
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circle, and the two are separately insulated, laid up together 
in a spiral with their flat sides adjacent, so as to form 
a circular periphery, and the whole is again insulated 
overall, The segmental form is given to the wire by an 
automatic press, which is fed with stranded core, and presses 
it into the correct shape, dealing with about 1 foot at each 
stroke. 

At the back of the shop are a number of machines for 
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INSULATING 


winding the copper wire on bobbins suitable for use in the 
stranding machines. 


Hydraulic cranes are provided for handling the heavier 


bobbins in this shop, in which also the machines are driven 
by sliafting. 


Passing through 
the oven room, we 
come to the “new 
insulating room,” 
the subject of our 
next illustration. 
Our view is taken 
from the middle of 
one side of this 
room, and shows 
two large cable 
machines in the 
foreground, each of 
which lays up the 
copper strands and 
covers them with 
the full thickness 
of paper in one 
operation. As it 
happens, the nearer 
machine is engaged 
in stranding the 
insulated cores of a 
three-core cable, and 


Room. 
insulating the 
Whole, while the machine on the left is putting on 
a layer of segmental copper strips over the insulated 


core of a concentric cable, and insulating overall. Each 
of the cores of a three-core cable is pressed into the 
shape of a sector of a circle, and the three when laid 
up together form the well-known “ clover-leaf“ cable of the 
B. I. W. Co. The segmental strips, on the other hand, are 


Room. 


drawn through dies to the correct shape, their inner and 
outer faces being concentric with the core, and their edges 
being truly radial; they are guided through a plate in the 
operation of stranding, so as to fall in place without 
twisting. 

After each coating of paper has been applied, in the case 
of cables having more than one core, the operation of drying 
is repeated, and when Jaying up concentric cables the pro- 
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cess of saturating each inner covering with insulating oil is 
carried out before adding the next layer of copper. The 
core, in fact, passes from a tank of the hot composition 
direct to the machine. 

Behind the large 
units may be seen 
two long rows of 
smaller machines 
extending the whole 
width of the shop. 
These machines are 
used for covering 
and pairing tele— 
phone wires. In 
the former case, in 
order to enclose 
the wire in a com- 
paratively large 
open tube of paper, 
the paper ribbon is 
not lapped round 
the wire as usual, 
but is laid up 
parallel with it, and 
passed through a 
die to give the tubu- 
lar shape; to retain 
the ribbon in 
position the tube 
is lapped round 
with an open spiral of cotton thread—the whole process 
being exceedingly simple and ingenious. In the pairing 
machines the lead and return wires, thus insulated, are 
twisted up in a spiral with a long lay to prevent cross 
induction. 
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LARGE STRANDING MACHINE. 


them on reels ready for the machines, These large rolls of 


paper are “rough dried” before hand cutting, each roll, 
which weighs about 90 
moisture, 


lbs., losing 2 Ibs. or so of 


There are in all 
six large machines, 
80 telephone wire 
machines, and 25 


pairing machines 
in this shop. Four 
additional large 


machines are on 
order. 

The telephone 
machines are 
capable of turning 
out half a mile of 
twin wire each per 
day, so that 1 mile 
of 300 pair tele- 
phone cable can 
be produced every 
week. All the 
machines in this 
shop are driven by 
electric motors, 
chiefly of the open 
type, and an elec- 
tric erane is also 
in use. 

At the far end of the shop is a very large strand- 
ing machine, originally designed for the manufacture of the 
telephone trunk line cable between London and Birming- 
ham. As the cable consisted of 38 pairs of extremely 
heavy conductors, no machine in existence at the time 


HYDRAULIC PRESSES. 


We give a view also of the remoter corner of this shop, 
showing two more large machines laying up and insulating 
concentric cables, more telephone wire machines, and a 
row of paper cutters. . The latter slit up the rolls'of paper 
received from the manufacturers into narrow strips, and wind 


was capable of doing the work. The machine was con- 
structed in four sections bolted together, cach of which was 
capable of carrying 6 bobbins; one of these sections has 
since been detached, “three only appearing in our view. 
Although designed for a special purposes the machine is 
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capable of doing various kinds of stranding work, and is 
constantly in use. 

The next process through which the cables (except tele- 
phone cables) have to pass is that of impregnation with the 
insulating composition. This is carried out for the most 
part in the lead press shop, in a series of iron tanks, which 
have been largely added to quite recently. An extension is 
also being built out from this shop, to contain the mixing 
rats and apparatus. The tanks are heated during the pro- 
cess by zigzag copper steam pipes. 
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WIRE-DRAWING PLANT. 


Immediately after this operation the cables are sheathed 
with lead, and this is the most interesting process of all. 
There is a series of eight hydraulic presses, some of which are 
shown in our illustration: the largest, the second in the 
figure, has a water ram 33 inches in diameter, and as the 
available water pressure is 3 tons per square inch (produced 
by a battery of pumps driven by electric motors), the total 
pressure on the ram may amount to over 2,500 tons! 

The cable passes from an oil tank into the press through 
an inwardly projecting nozzle rather larger in internal 
diameter than the cable ; the nozzle, which is made of steel 
of the highest quality, terminates in a thin cylindrical 
extension, which projects within another 
nozzle, so that no part of the cable is 
exposed to the direct pressure of the lead. 
The thickness of the lead is regulated 
by the amount of overlap of the 
nozzles, which can be adjusted from 
without. The operation is as follows: 
The cylinder being filled with lead at a 
temperature at which it is plastic, but not 
fluid, is pushed up by the ram until a 
fixed ram above it comes in contact with 
the surface of the lead. The pressure then 
begins to rise, and the lead is squeezed 
into the annulus between the two nozzles, 
being forced out as a tube, and carrying 
the cable with it, though the latter really 
lies freely within the tube, and is not 
compressed, To ensure equal thickness 
of the lead sheath at all parts of the 
circumference, a baffle plate is supported 
over the nozzles at a height found by 
trial to give a correct result. As the 
leaden tube emerges from the cylinder, 
it is critically examined by a workman, 
who is enabled to see the whole circum- 
ference by holding a mirror beneath it. 
The cable is wound up on a drum driven 
through variable speed friction gearing 
by an electromotor; by this means perfect control of 
the winding is obtained. When half the lead within 
the cylinder is expended, the ram is lowered, a 
fresh supply of molten lead is run in from the 
melting furnace adjoining, and the process con- 
tinued, In this way a perfectly continuous sheathing 
of lead can be laid on any length of cable, no 
matter how great. In order to regulate the temperature of 
the lead (which is judged by the pressure necessary to expel 
it) the cylinder is provided with a water jacket. This is a 


very important consideration, as if the lead is too soft or 
even liquid, it may be violently expelled from the cylinder, 
while if too hard,a higher pressure is required to force it 
out than it is desirable to employ. As a matter of fact, in 
spite of the enormous strength of the solid steel columns, 
and of the hydraulic cylinders, it is no rare event for one or 
other of these to be fractured; the reason of this, we under- 
stand, is believed to be the molecular fatigue of the steel. 

The largest of these presses is capable of applying a 
sheath no less than 4 inches in diameter ; on the other hand, 
it is possible and practicable to cover wires no larger than 
No. 16 S. W. G. overall. The telephone service cable used by 
the Post Office authorities, and the small telegraph leads 
with which they are replacing the gutta-percha-covered 
wires formerly employed, are but little above this size. 

The press room is served by two single-motor electric 
travellers, which for speed and handiness give the greatest 
satisfaction. In this room also are furnaces for the final 
refining of the lead, which must be of the highest 
quality. 

From the lead press room the cable drums are wheeled to 
the tank room. At each end of this is a deep tank of water, 
in which, after sealing the ends, the lead-covered cables are 
immersed while hot. The effect of this is to create a partial 
vacuum within the sheathing, so that if any crack or pin- 
hole exists in the latter it is certain to be discovered by the 
influx of water. Here the cables are left for 24 hours, after 
which they are withdrawn from the water, the ends opened, 
and a test pressure applied at a pressure of 2,500 volts for 
low pressure cable, 10,000 volts for high pressure, and 
20,000 volts for extra high pressures. There is no excep- 
tion to the application of this high pressure test; / cables 
have to undergo it. At present the pressure is alternating, 
so that the actual pressure applied is about 40 per cent. 
higher than these figures; a direct current high, pressure 
motor generator is about to be installed for D.C. tests. 

The next process, if required, is the armouring. This is 
carried out in a large room containing a number of machines, 
three of which are seen in our illustration. Here the cable is 
coated with a thick tarry composition heated by steam pipes 
during application ; next a serving of jute is applied on the 
hot composition ; over this more tar, followed by either steel 
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ARMOURING MACHINES. 


tape, laid in two layers breaking joint, or iron wires, as the 
case may be. The tape is preferred in most instances. 
Afterwards another layer of jute and composition is added, 
followed by whiting (to prevent stickiness), and the finished 
cable is wound on drums, ready for use. The machines are 
all driven by motors, two of which are seen in our view, 
covered with zine boxing. 

A large part of this room is at present used as a cable 
store, but a portion of it is fitted up for testing purposes; a 
partition is to be erected down the middle_of the room, and 
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the part so cut off will be equipped as a test room, the space 
at present devoted to this purpese being somewhat 
inadequate to cope with the rapidly increasing volume of 
business. . 

A part of the copper wire used in the works is manufactured 
on the spot. The copper is received in the form of 
pigs, weighing 1 cwt. each. These are heated in muffle 
furnaces by producer gas, and are broken down” in heavy 
rolls, driven by a 700-H.P. engine of tandem compound type. 
The rolling mill is capable of turning out 100 tons per week 
of copper “ rod,” Feth inch in diameter. At the time of our 
visit the engine was being overhauled and fitted with a new 
low pressure cylinder, so that the mill was idle; but we 
were informed that the spectacle afforded by it when in full 
working was both interesting and striking. The white-hot 
ingots are rapidly passed to and fro through the rolls, and as 
soon as they attain a sufficient length the leading end is 
whipped into roll after roll by skilful men, so that towards 
the conclusion of the process something like 1,000 feet of 
red-hot rod is passing through six or eight rolls in succession 
and being wound up on a swift at the same time. Meanwhile 
another ingot is being broken down in readiness to follow the 
first without loss of time. It is important that the whole 
operation of conversion from ingot to rod should be com- 
pleted while the copper is still red-hot, so that it may be 
drawn without requiring reheating. 

The coils or “strings” of copper thus formed are 
subsequently pickled in an acid bath and drawn down to 
wire on a number of benches, which are shown in one of our 
illustrations. These are fitted with wire-drawing dies and 
drums, of a total capacity of 50 tons per week. This plant 
is now being extended to bring the output up to 100 tons 
a week. ö 

The wire-drawing plant is driven by shafting from the 
rolling mill engine. A truck load of strings“ is seen in 
the foreground in our illustration. After being drawn down 


to the required size, the coils of wire are passed slowly 


through a range of muffles, heated with gas, into a tank of 
water, by which the wire is softened ready for use in the 
manufacture of cable. | 

The segmental strip used for the outer layers of concentric 
cable is made out of round wire, passed between rolls to 
flatten it, and afterwards through a die to give it the exact 
shape required. 

(To be concluded.) 


ELECTRIC TRACTION NOTES. 


(Continued from page 342.) 


The Jungfrau Railway.—A Financial 
spondent at Zurich says: | 
The Jungfrau Railway concern appears to be in a very critical situation, if 
the Schreiter Handels Zeitung is to beloved. ae last winter the works have 
not advanced in the least, and have even been entirely suspended for the last 
few months. The working statements, as published from time to e, are, 
according to the above-mentioned paper, inaccurate. If the efforts to attract 
more capital do not turn out to be successful, the whole project (the oost of 
which is far heavier than put down in the estimates) is in great danger, 


Norwich.—On a charge of placing a large piece of wood 
on the electric tramline, whereby a car laden with passengers had a 
narrow escape of derailing, a bus driver named Riches has been 
fined £5 and costs, or six weeks’ imprisonment. 
pressed itself very strongly upon the grave character of such an 
offence. 


South Lancashire.—The Radcliffe Council and the other 
interested authorities have received notification from the South 
Lancashire Tramways Company stating that they intend asking 
Parliament next session for powers to extend their electric tramways 
from Worsley, through Little Hulton, to Farnworth, Little Lever, 
Radcliffe, and Whitefield, nearly 10 miles. This is in addition toa 
70-miles network of tramways which the company are about to lay 
down in South Lancashire. 


Southampton.—The Borough Council, it is reported, 
will be asked at the next meeting to sanction a loan of approxi- 
mately £50,000 for the purposes of the tramways extension. Various 
proposals are reported to be afoot for supplying motor car services 
to certain districts which, it is expected, will be important feeders 
of the tramcar traffic. 


Sunderland.—In our description of this electric tram- 
way system last week we mentioned that the British Thomson- 
Houston Company were the sub-contractors to Messrs. Dick, Kerr 
and Co. in connection with the equipment. This, however, was an 
error, as the B.T.H. Company were not connected with the work. 


e8 COTTE- 


The Bench ex- 


Sunderland.—A Birmingham paper says that dastardly 
attempts are repeatedly being made to wreck the Co tion electric 
tramways which were started here a fortnight ago. On two occasions 
iron slabs an inch thick have been laid across the lines after dusk, 
but on each occasion the driver timely detected the obstruction. 
The latest device has been to insert steel punchings within the 
groove of the rails. A town’s reward of £20 and the constant 
vigilance of the detective force has so far failed to trace the culprit 


Surrey.—Schemes are being promoted for the purpose 
of constructing light railways in Surrey from Chobham to Woking, 
Send, Ripley, and West Horsley, and from Walton-on-Thames to 
Weybridge and Addlestone. 
served are several miles away from a railway station. 


West Cumberland.—It is stated that a combination 
promoted by Messrs. Dick, Kerr & Co. propose to apply for a 
provisional order in next session of Parliament for an electric tram- 
way from Whitehaven to Maryport, providing the local authorities 
support the project. The promoters are asking that a preliminary 
meeting should be held with representatives of the Corporations of 
Whitehaven and Workington, and of the Urban District of Mary- 
port. 


TELEGRAPH AND TELEPHONE NOTES. 


The Alaskan Cable.—According to a statement appear- 
ing in the Electrical World, from a San Francisco source, it is 
reported that the steamer Orizaba, belonging to the Pacific Coast 
Steamship Company, has been chartered by the Government to take 
and lay the military cable which it is proposed shall connect St. 
Michaels, Unalaklik and Nome, in Alaska. The Kerite cable, which 
is now on its way west, is 20) miles in length and weighs a ton to 
the mile. The Orizaba will leave for the North with the cable 
about August 25th, and actual work will begin about the middle of 
September. The cable when laid will be under Government control. 
The primary object of this comparatively short stretch of cable is to 
put the mining camp at Cape Nome in communication with the rest 
of the world through a landline and cable system terminating at St. 
Michaels. From the extreme western end of the system of com- 
munication thus created, at Unalaklik, it is no great distance across 
the Behring Straits to a point on the Siberian or Kamtschatkan 
coast in communication with the Russian landlines across Siberia. 
It now seems likely that the northern line, under the pressure of 
the urgent need for communication, will be completed before any 
plan for connecting the Hawaiian Islands and China is put into 
effect. Mr. G. F. Porter, of the Brixey Kerite Company, is accom- 
panying General Greely, of the United States Signal Service, on 
this work. The line will be equipped with sine-wave transmitters 
for automatic work, and will also have a Morse equipment for hand 
work. Current will be supplied by gas engine-driven generators. 


Chinese Telegraphs.—The Eastern Extension, Austra- 
lasia, and China Telegraph Company, Limited, notify that arrange- 
ments have been made for the early laying of a cable betwcen 
Chefoo and Shanghai. This will provide submarine telegraphic 
communication (available for international traffic) entirely inde- 


- pendent of the Chinese landlines, and without any addition to the 
existing tariffs. Reuter says that the ss. Pender left Shanghai on 29th 


inst to lay a cable between Wusung and Chefoo. 
Glasgow Telephones.—The National Telephone Com- 


pany are carrying out a number of improvements in their system 
at Glasgow, among which may be mentioned:—(1) Substituting 
twin wires or metallic circuite in place of the existing single wires 
on earth circuits. (2) Providing a message rate service on the 
metallic circuit principle at a low annual charge, with a special 
calling and clearing arrangement, charging a penny fee for every 
outward local call, but giving all inward calls free. (3) Intro- 
ducing the party line system, whereby two or more persons or firms 
may share one metallic circuit line at a greatly reduced rental. 
The transfer from single to metallic circuit working will, it is ex- 
pected, be completed in a few months. 


Manchester Telephones.—The special committee re 
telephones of the City Council held another meeting last week 
relative to the inquiry as to the best means of improving the tele- 
phone service in the city. The committee have now been sitting 
some months, and for the whole of the time have been engaged in 
negotiations of one sort or another. To start with, they were com- 
mitted to the production of some scheme, which either directly or 
indirectly will give a municipal service of telephones to the city. 
Three courses were open to them—(1) To endeavour to arrange 
terms for the purchase of the Manchester area of the National Tele- 
phone Company ; or (2) to conclude an arrangement under which 
the Mutual Telephone Company would provide competition under 
approved conditions; or (3) to commence an entirely independent 
service directly under the auspices of the Corporation. According 
to the Manchester Evening Chronicle the first method was first 
tried, and during the past few months a number of interviews have 
been held with the representatives of the National Telephone Com- 
pany. There neverappeared very much prospect of these negotiations 
leading to any tangible result, but it was thought best to give them 
every possible chance of success. It may now be said that they 
have definitely failed, so that the first course is practically aban- 
doned. Negotiations in relation to the second course are now pro- 
ceeding, and Mr. Thompson, for the Mutual Company, had a ilong 
interview with the committee on 22nd inst. 


Some of the places proposed to be - 
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Post Office Telegraphs.—A Parliamentary return of 
the revenue and expenditure of the Post Oftice gives the following 
tigures relating to the telegraphs :—The total estimated receipts for 
1899-1900 were £3,460,492, as compared with £3,260,145, and the 
total expenditure, including sites and buildings, telegraph exten- 
sions, superannuation and other non-effective charges, salaries and 
wages, and maintenance of the telegraph system, £3,748,930, as 
compared with £3,482,014 in the previous year. The deficit, there- 
fore, on the telegraphs for the year was estimated at £288,438, as 
against £221,869. Deducting, however, the expenditure on sites 
and buildings and extensions, the deficit this year shows a reduction 
of £21,979. ' 


South African Telegraphs.—The Times Cape corre- 
spondent reports that telegraphic communication has been restored 
with Johannesburg, Pretoria, and some other places in the south of 
the Transvaal. 


- Telegraphic Communication with the East Indies. 
The Board of Trude Journal quotes the Levant Herald of August 
9th as stating that the Sultan has ordered that the necessary 
measures be taken to establish direct telegraphic communication 
with the East Indies. Formerly communications were made through 
Fao, at the extremity of the Gulf of Bussorah, but this line has. uot 
been ‘maintained, and despatches now go over the English and 
Russian cables through Persia. The project for the re-organisation 
of the telegraph line to the East Indies includes the establishment 
of one or two wires between Fao and Bagdad having connection 
with the network of the capital by Aleppo on the one part and by 
Diarbekir on the other. The Administration of Posts and Tele- 
graphs has taken steps in order to commence the work immediately. 
The estimated expenses vary from 30,000 to 40,000 Turkish pounds. 
The rates for messages will be less than those of foreign lines by 
50 centimes per word in order to efficiently compete with them, and 
to divert messages to the Government line. 


Telegraphic Interruptions and Repairs :— 


CABLES. ` INTERRUPTED. REPAIRED. 

BOUTH AMERICAN :— . WTA 
Cayenne-Pinheiro .. ii ae .. Oct. 11, 1899 
Paré-Maranham : ‘6 . b. oe ee March 1, 1900 ee ee 

: Cearé-Maranham ee Feb. 20, 1900 _@e „„ 

Weer Inpres :— ec ee 
Mole St. Nicholas-Cape Haitien.. March 6, 1900 . ae 

Latakia-Cyprus is 858 e “4 June 20, 1899 8 

St. Louis (Senegal)-Bathuret „ cw .. Aug. 25, 1900 oe 

Tarifa-Tangier P ee ee os Jan. 8, 1900 i ee 

LaNDLINEs :— 

CHINESE :— o 
Tientsin-Pekin ee oe oe oe os June 12, 1900 ee ee 
Pekin-Kalgan. * ee * t. ~ to es June 14, 1900 te ee 
Kalgan-Maimatchin . June 80, 1000 és 


Tientsin, via Shanghai 
Tientsin-Niuchwang 
BOUTH AMERICAN: — 

Communications with all offices of Columbia 


„ June 16, 1900 Ge ee 
.. June 18, 1900 


beyond Buenaventura s a .. Jan 2%, 1900. ws 
Ecuador landlines .. ee si NR March 18, 1897 
Landlines south of Macahé (Brazil) .. April 25, ik és 
Landlines south of Serena ae es .. July 80, 1900 we 
SIBERIAN :— 
Blagowestschensk-Wladiwostock .. Aug. 21,1900 .. Aug. 22, 1900 


Blagowestschensk-Khabarowsk. . 
West INDIES :— i 

All Haytien landlines : .. Aug. 15, 1900 
‘Communication via Hanekine” interrupted 

on Persian territory ae aà .. Feb. 24. 1900 a 
Saigon-Bangkok E oe 2 Aug. 14, 1900 ee ee 


Wireless Telegraphy.— The Daily Chronicle has inter- 
viewed Mr. Allen, the secretary of the Wireless Telegraph! Com- 
pany, on the subject of Wireless Telegraphy in the British Navy. 


.. Aug. 27,1900 .. Aug. 28, 1900 


.. Aug. 19, 1900 


Among other things Mr. Allen imparted to him the information that 


the Admiralty had ordered the Marconi system to be installed on 
32 British ships. The official test took place on Monday. Each 
apparatus has to be tried between Portsmouth and Portland, a dis- 
tance of about 65 miles, and this is a severe test in consequence of 
the intervening hills of St. Alban’s Head. There is also talk about 
fixing the system on certain land stations for communication with 
warships. | 


— 


CONTRACTS OPEN AND CLOSED. 


| OPEN. 
Aberdeen. August 25th. The Corporation invites 


tenders for steel poles, bases and brackets, for tramway equipment. 
See “ Official Notices” August 10th. 


Aberdeen,—August 28th. The Electric Lighting Com- 
mittee wants tenders for a 12 months’ supply of cables, meters, and 
house main fuse boxes. See Official Notices“ August 17th. 


Aberdeen.—September 29th. The Electric Lighting 
Committee wauts tenders for two 200-Kw. direct coupled continuous 
current generators, and one 120-Kw. balancing set; one 420-k w. 
direct coupled generating set. All Willans engines. See Official 
Notices” August 24th. 


Brussels.—September 19th. The Council of St. Jilles, 


lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
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and plan for three francs at the office, No. 14, Parvis St. Jilles, 
es. - — 


St. J 


Budapest.— October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. See Official Notices August 3rd. 


Cardiff.—August 81st. The Corporation wants tende 
for sundry pipes, feed-water heater, dic, for the electricity works. 
See Official Notices August 17th. 


Copenhagen.—September 19th. Tenders are wanted 
for two steam boilers for the electricity works. See Official 
Notices to-day. 


Doncaster,.—September Sth. The Corporation invites 
proposals for the conversion of existing yas fittings, and the supply 
of new fittings for lighting the Mansion House with electricity. 
See “Official Notices” to-day. 


Doncaster,—September 5th. Tenders are invited by the 
Corporation for electric wiring and fittings for the Mansion Honse. 
See “Official Notices” to-day. 


Dublin.—October 4th. The Electric Lighting Com 
mittee wants tenders for the supply and laying of mains and acces- 
sories. See “Official Notices” to-day. 


Germany.—August 30th—The municipal authorities 
of Dusseldorf are inviting tenders until the 30th inst. for the supply 
and erection of two 3-ton overhead electric travelling cranes and 
two 4-ton ditto. Particulars may be obtained for 2s from, and 
tenders are to be sent to, Die Oberbürgermeister, Stadtbaumt III 
Dusseldorf. 


Germany.—September 10th.— The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 3s. from the 
Secretariat II. der Finang Deputation (Rathhaus Ober-Erdgeschoes, 
Zimmer 429), and tenders marked 339 are to be sent to Die Finanz 
Deputation, Hamburg. 

Greenock.—September 10th. The Police Board requires 
tenders for water-tube boilers, steam dynamos, boosters, switch- 
board, piping, &c., for electric traction. See “Official Notices” 
August 24th. 

Hackney.— September 12th. The Electric Lighting Com- 
mittee is wanting tenders for the supply of condensing plant, cooling 
apparatus, pipe work and valves, feed pumps, switchboard and 
boosters, arc lamps, meters, crane and workshop equipment. See 
“ Official Notices August 17th. 

Hammersmith. — September 12th. The Vestry wants 
tenders for two single-phase alternate current motors coupled to 
two centrifugal pumps. See Official Notices” August 24th. 

Hampstead. — September 27th. The Vestry invites 
tenders for eight marine boilers, piping, feed-heater or detartariser, 
fuel economiser, and tanks. See “ Official Notices” August 24th. 

Hull.—September 27th. The Corporation wants tenders 
for certain steam and water pipes, pump, water softener, &c., for 
electricity works. See “ Official Notes” August 24th. 


London.—September 24th. The L.C.C. is inviting 


tenders for the supply of mains for the installation for the Victoria 


Embankment and Westminster Bridge. See Official Notices 
to-day. | 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate, 
Epsom, Surrey. See “ Official Notices” August 10th. 

Luton.—September 14th. The Town Council invites 
tenders for watt-hour and demand meters. See “ Official Notices” 
August 3rd. 


Mexborough.—September 15th. The Council wants 


‘tenders for a Lancashire boiler, two 50-Kw. dynamos, balancer and 


boosters, feed heater, and pump, switchboard, battery, mains, crane, 
and adapting the street gas lamps for electric lighting. See 
“Official Notices” to-day. 

Nelson.—September 8th. The Corporation wants tenders 


for a 200-Kw. steam dynamo. Specifications from Mr. Allen, 
engineer at the gas works. £2 2s. deposit. 


_ Newcastle-on-Tyne.—August 31st. Tenders are wanted 
by the New Tramways Committee for conduits and holes for poles. 
Specifications (£3 38. deposit) from the consulting engineer, Mr. 
C. Hopkinson, London and Manchester. 


Perth. — September 16th. The Commissioners want 
tenders for direct current meters and cut-outs. See Official 
Notices“ to-day. N 


Plumstead.— September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiser; steam 
piping, pumps, &c., &c.; steam generators—two 300-1H.P.; two 
150-1.H.P.; and one 100-1.u.P.; condensing plant, cooling tower, 
&c.; switchboard; battery; traveller; mains, meters, arc lamps 
and posts, &c. See Official Notices“ August 10th. 


Portsmouth.—September 4th. The Corporation wants 


s 


tenders for the complete equipment of the tramway power station. 
See Official Notices August 3rd. | 
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Notices to-day. 
Preston.— September 10th. The Guardians want tenders 


for an electric light installation at Fullwood. Workhouse. See 


“Official Notices August 24th. 


Salford.—September 3rd. The Corporation wants 
tenders for a lighting switchboard, traction ditto, and balancing 
transformers. See Official Notices” August 10th. - A i 


Salford.—October 2nd. The Cleansing Committee of 
the Corporation wants tenders for a two or threc-cell refuse destructor. 
Also for a six-cell destructor on the forced or accelerated 
ie ie principle, together with necessary boilers, &c. See two 
“Official Notices” to-day. 

Southampton. September 10th. The Harbour Board 
wants tenders for a 30-cwt. portable electric crane. Specification 
from Mr. Bowyer, Harbour Offices, Town Key. Deposit £5. 


Nouthampton.— September 11th, The Guardians want 
au electric lighting plant erected at the new workhouse infirmary, 
Shirley Warren. iculars from Mr. J. Aldridge, 9, Victoria 
Street, S.W. . 


Stockport.— August 31st. The Tramways Committee 
wants tenders for 20 double-deck tramcars with electrical equip- 
ments. See Official Notices ” July 13th. a 


cc a 

Sunderland.—September 21st. The Corporation wants 

tenders for triple expansion high speed, direct current dynamos, 
Lancashire Boilers, feed pumps. See Official Notices” to-day. 

Walthamstow. — September 25th. The Council is 

inviting tenders for gas plant, gas engines, dynamos, switchboards, 

1 balancer, and measuring instruments. See Official Notices“ 

y. 


Whitby.—September 3rd.- The Council wants tenders 
for the supply of two water-tube boilers, pumps, condensers, pipes, 
&c.; two steam dynamos, balancer, and -boosters; switchboard and 
connections; battery; travelling crane; cables, arc lamps, &c. See 
“Oficial Notices August 10th. „ _ 

Worthing.— September 8rd. The Corporation wants 
tenders for three 96-Kw. steam dynamos, two marine boilers, steam 
and other piping and condensing plant, manhole covers, arc lamps 
and posts, stoneware casings, cable work, battery, balancing trans- 
formers and motor-generators, economiser, and 5-ton traveller. See 
“Official Notices August 17e. 


Wrexham,.—Tenders are wanted for a dynamo and three 
electric motors, &¢., to drive centrifugal pumps. See our advertise- 
ment pages to-day. 
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CLOSED. 


-Barnes.—The Council has accepted the tender of Messrs. 
Babcock & Wilcox for condensing plant, pumps, piping, &c., at 


£2,239. The other tenderers were :— 


Alley 4 MacLellan .. £2,480 
Ait m & Co. eee a2 is 2,596 
J. Simpson & co. si ben k 2,800. 
Cole, Marchent & Morley .. ws z 2,860 


For the overhead travelling crane there were three tenders sub- 
mitted as follow :— „ p 
John Whitley & Co. ee ‘ee e’. eo oo or ee 2420 
Jas. Carrick & Son .. es s 5 es es <a is 265 
Chatteris Engineering Works Company (accepted) Bes 264 
-Grimsby.—The Grimsby Corporation have accepted the 
tender of Messrs. Crowther & Co., of Manchester, for the wiring of 
their new electricity works in Doughty Road, Grimsby. 
Portsmouth,—The Town Council has resolved that a 
500-kw. alternator be purchased from ‘Messrs. Parsons & Co. for 


£5,300, it being agreed that Messrs. Parsons shall take back the old 
alternator and allow £1,200 for it. --- -- —— 


NOTES. 


The Bolton Corporation Electrical Engineership.— 
The members of the Electricity and Tramways Committees 
of the Bolton Town Council met on, Thursday afternoon 
last week to consider what should be done with regard to the 
appointment of an electrical engineer in succession to Mr. 
Arthur Ellis, who goes to Cardiff. It will be remembered 
that at a previous. meeting, after a sitting extending over 
three hours, the Joint Committee decided to offer the position 
to Mr. H. F. Street, of Halifax, and thet this gentleman, on 
being informed of his selection, said he would consider the 
Matter, It was understood that Mr. Street would give a 
definite reply by Monday, August 20th, but no communica- 
tiou had been received from him up to the 23rd. The 
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Portsniouth.— September 10tb. Tendemd pik fiwanted. `.:Jointi Committee therefore resolved to appoint Mr. 
for electric light fitting work at the new Drill Hall, Sce “Official 
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Arthur A+ Day, chief assistant-engineer at the Man- 
chester Corporation Electricity Works. Mr. Day, who was 


one of the four candidates selected to appear before the Joint 


Committee, will have a commencing salary of £500, with a 
yearly increase of £50 until £750 is reached. He is 35 
years of age, and was educated at King’s College, London. 
On completing his education, he acted as assistant to the 
late Prof. Jenkins, F. R. S., afterwards joining a London 
firm of electrical engineers. Prior to going to Manchester 
he drew up the scheme for lighting the borough of. 
Godalming, in Surrey, by electricity. Mr. Arthur Ellis 
concludes his duties at Bolton as from August 31st. There 
is a proposal before the Electricity Committee at Bolton to 
grant him an honorarium of £200 for special services 
rendered. Mr. Day visited Bolton on Friday, and was 
shown over the works. He has intimated to the Committce 
that he will take up duty about the middle of September. 
In regard to Mr. Street, it is now reported that, following 
upon his interview with the Bolton Committee and selection 
by them, he communicated the result to.the Gasworks and 
Electricity Committee of the Halifax Corporation, with the 
intimation that he would be content to stay with them if his 
salary was advanced from £400 to £500 per annum. A 
resolution to this effect -was carried in committee, bub 
defeated at the Council meeting by 18 votes to 17. A 
communication from Mr. Street was received by the Bolton 
Town Clerk on Friday declining the appointment for Bolton. 
This, it will be observed, was subsequent to the appointment 
of Mr. Day to the position. 


A Thunderstorm Load Curve.—On Tuesday, the 
21st inst., Manchester was visited by a very heavy thunder- 
storm. Mr. C. H. Wordinghan, the city electrical engineer, 
has kindly sent us.a load curve for that day, as it cannot 
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Load curve at Dickinson Street generating station, Manchester, 
Tuesday, August 21st, 1900. 
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fail to be of interest to our readers. Mr. Wordingham 
adds: I question whether the suddenness and magnitude 
of the demand is often surpassed in any city.“ 


The Water-Tube Boilers Committee. — The Com- 
mittee on Water-Tube Boilers in the Navy has now been 
completed by the selection of Mr. John Inglis, LL.D., head 
of the firm of Messrs. A. and J. Inglis, engineers and ship- 
builders, Pointhouse, Glasgow, late president of the Institu- 
tion of Engineers and Shipbuilders in Scotland, and Vice- 
President of the Institution of Naval Architects, 
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The Jubilee (7) of Submarine Telegraphy.—Tuesday, 
August 28th, was the fiftieth anniversary of the establish- 
ment of communication by means of submarine faa 
cables between France and England, and it is only in the 
nature of things that Englishmen who owe so much to the 
submarine cable, should once more cherish the memories of 
those who, in those days of almost overwhelming difficulty, 
pioneered the scheme to a successful issue. The name of the 
Bretts has been receiving some of its merited honours from 
the pen of the newspaper man during the past week, for 
the papers have made fitting references to the jubilee. 
If there be living to-day any of those who were wont to 
hinder the Bretts and their associates in the’ great 
work, by their scepticism and ill-foreboding, the events of 
the past 50 years in submarine telegraphy must read to 
them more or less like a great romance. Little did they, or 
even the pioneers themselves, imagine that within 50 years a 
great all-British Pacific cable scheme would be on the verge 
of accomplishment. Had it not been for unconscionable 
delays and monopolistic time-consuming obstruction, the 
Pacific cable might have been completed in time to 
celebrate the jubilee of submarine telegraphy. | 

In a letter to the Times regarding its article on the 
jubilee, Mr. Willoughby S. Smith, of the Telegraph Con- 
struction and Maintenance Company, writes as follows :— 


Great skill and ingenuity were necessary to overcome the con- 
structional difficulties, and the names of others in this connection 
could, with justice, be added to those you mention, and I trust that 
some day a suitable memorial may be raised to the energy and 
ability of the pioneers to whom this nation is so largely indebted. 
The original machinery used in the manufacture of the Dover to 
Cape Grisnez experimental line is still carefully preserved at this 
company’s gutta-percha works, Wharf Road, City Road. 


Electrical Engineers in Paris.— In our last issue we 
referred in an article to the discussion in which English and 
American electrical engineers engaged while at Paris. It 
may now be of. interest to briefly mention the other items 
which went to make up the very full programme of arrange- 
ments during the stay there. The party left Loddon on 
Wednesday, August 15th, and on the following day held its 
first meeting in the American Pavilion, and discussed the 
subject to which extended reference was made in our last 
issue. The speakers were Mr. Ferranti, Sir W. H. Preece, 
Messrs. A. E. Kennelly, Corda, Crocker, Mordey, Arnold, 
Ward Leonard, and Profs. Ayrton, and S. P. Thompson. 
The discussion was followed by announcements, and a short 
description of the leading exhibits by Mons. Hospitalier, 
Major-General Webber, Messrs. Gavey and Carl Hering. It 


was but fitting that a formal vote of thanks ‘should then be 


accorded to the American Commissioner for the use of the 
room, for the whole pavilion was closed to the public during 
tlie morning while the conference was in progress. Prof. 

Perry and Mr. Carl Hering acted jointly as chairman, aN 
Perry being spokesman. It should be mentioned that the 
meeting opened by short addresses of welcome in English, 
French, and German by Mr. Hering, and a short address by 
M. Mascart. In the afternoon of the same day, visits in 
group parties were paid to the Exhibition, and the chief 
exhibits of interest were located. On Friday, August 17th, 
a Visit was paid to the Westinghouse central station, and the 
moving platform, and afterwards to the installation of the 
Western Railway of France, at Moulineaux, Champs de 
Mars, &c. The Congress of Electrical Engineers was duly 
opened the following morning, and on Monday, 19th inst., 
the various sections settled down to work. In the afternoon 
the reception by the American Institute members took place 
in the U.S. Pavilion, and in the evening Prince Roland 
Bonaparte held a reception of members of the Congress. On 
Tuesday, 20th inst., the members visited Chantilly, and the 
following day the British Institution members held a recep- 
tion in the British Royal Pavilion. 


South-Western Polytechnic, Chelsea.—Mr. William 
Henry Eccles, B.Sc., and Mr. Charles Frederick Smith, 
Whitworth Scholar, have been respectively appointed to the 
posts of Senior Demonstrator of Physics and Senior Demon- 
strator of Electrical Engineering at the South-Western 
Polytechnic, 


Open v. Enclosed Arcs.—‘ Open Arc“ writes to the 
North British Daily Mail on this question, as follows :— 


I wish to draw attention to a matter that hitherto has not been 
dealt with as it deserves. In many shops in Glasgow there are 
enclosed arc lamps used. These, when burning two in series on 250 
volts, waste about one-third of energy supplied. The user, there- 
fore, of these lamps is paying one-third of his electric light bill for 
energy which ts merely dissipated in a resistance. This resistance, 
by the way, is dangerous used in a case like above, and I think the 
attention of insurance companies should be directed to them. 
Having to dissipate so much energy, they are generally almost 
red hot. The light of these lamps is aleo very poor. This is not 
owing to the absorption of light in double globes used so much as to 
the fact that since the lamp is only trimmed once in 100 hours or so 


the inner globe is covered with a deposit of ash from arc long before 


it is time to recarbon them. The makers of enclosed arc lamps 
claim a saving in carbons, but I don’t see much good in this if the 
consumer bas to pay through the nose for energy for his resistance, 
and also provide inner globes, which are continually breaking. In 
view of the winter coming on, the above should meet with the con- 


sideration of intending users of the electric light in this form. I ` 


think this system of using enclosed arc lamps is a retrograde move- 
ment, but should be glad to hear the views of electrical men, and 
experience of any users of these. 


Conduit v. Trolley for London.—We alluded last 
week to Mr. Arthur Warren’s contention in the Westminster 
Gazette in favour of the conduit system of electric tramways 
for London. Unconsciously Mr. Warren gives splendid 
testimony to the advantages of the overhead system for our 
great city. Then snow,” says the British Westinghouse 
expert, as an obstacle to electric traction, is unknown in 
London. In Boston, on the other hand, where the overhead 
trolley system is used, the heavy snowfalls have broken tlie 
overhead wires and damaged the entire electric traction 
system of the city.” Now if this has any meaning, it is to 
the effect that the overhead trolley is the right thing for 
London, and that Boston and also New York, with its 3 to 
4 feet depth of snow in a single day, would both be only too 
glad to employ the trolley but for the adverse climatic con- 
ditions which do not obtain in England's metropolis. We 
commend this to the notice of the members bf the L. C. C. 


Appointments.,—A Glasgow newspaper says that there 
has been a good deal of canvassing and competition for the 
post of mechanical engineer for the Port Dundas electric 
tramway station (£250 per annum). It adds that there 
were from 200 to 300 applicants, and a short leet is being 
drawn up. . . 

Mr. E. Stanley Harpham has been appointed to the 
position of assistant distributing engineer to the Charmg 
Cross and City Company. Mr. Harpham was for some years 
with Messrs. Easton, Anderson & Goolden as a pupil and 
in charge of the dynamo testing department. Subsequently 
he was with the Charing Cross and Strand Company, 
Whose employ he left two years later to join the staff of 
the Callender Cable Company, acting as resident engineer for 
them at Greenock, Swansea, and elsewhere. He has now 
rejoined his old company under its new title. 


Appointments Vacant.—An assistant electrical engi- 
neer is wanted by the Belfast Corporation at £120 per 
annum. A resident electrical engineer is wanted by the 
Partick Commisioners, The Sheffield Corporation wants a 
superintendent for the electricity meter department, jointers, 
and an engine driver. An overhead wireman is wanted for 
traction work in Lancashire. See Official Notices.” 


Erratum.— In Mr. Bathurst’s article on the “ Generating 
System of Prague,” ELEctricaL Review, August 17th, 
p. 250, in line 32, the word reacted should read reached. 


Lectures.—On 20th inst. a programme of lectures before 
the University Extension students at Cambridge was opened 
with a discourse on the “ Progress of Electricity” by Prof. 
J.J. Thomson. 


2 


Vol. 47, No. 1,188, Avaver 31. 100 THE ELECTRICAL REVIEW. 


851 


Economies of ,Superheated Steam in the Steam 
Turbine.—The Scientific American says that the excellent 
results obtained with the best types of steam turbines are 
due in no small measure to the fact that they are not 
subjected to the cylinder condensation which is a fruitful 
source of loss in the ordinary reciprocating engine and the 
forms of rotary engines not of the turbine type. When 
the steam turbine is steadily at work the interior surfaces 
are at virtually constant temperature, and, for this reason, 
it might be supposed that the only gain which would result 
from the use of superheated steam would be that due to the 
increase of thermo-dynamic efficiency corresponding to the 
wider range of temperature. It seems, however, that in the 
course of investigations carried out at Sibley College, it has 


been found that there is an actual gain of about 1 per cent. 


for every 3° F. of superheat, which is accompanied by an 
increase in the capacity of the turbine of about 100 per 
cent. for 37° F. of superheat. It is considered that the 
causes of each of these gains from superheating are identical, 
and are due to the removal of the friction which is present 
when saturated steam is passing through the turbine. In 
the latter case there is a retardation of the flow of the 
steam due to moisture in the form of drops and mist, the 
moisture clinging to the walls of the steam passages within 
the turbine. This explanation is corroborated by the fact 
that the gain, as far as the experiments have gone, is about 
proportional to the amount of superheating, Sibley College 
is to be congratulated on this, the latest of many valuable 
. truths which have been disclosed as the result of the careful 
investigations carried on under Prof. Thurston by this 
famous engineering school, 


Electrical Installation at Bruges.—A New York 
exchange says that in the construction of the Port of Bruges, 
all the machinery and apparatus is operated electrically, the 
power being furnished by a central station containing three 
Willans compound engines of 500 H. p., driving three 
dynamos at 500 volts. The electric distribution covers the 
whole extent of the future port, and 30 motors are used for 
the operation of the different machines, including four 
brick-making machines, circular and band saws, the machines 
of the boiler shop, those of the central repair shop, and the 
machines used in the construction, which include three large 
pumps, five mortar mixers, a stone breaker, the windlass of 
the excavating conveyer, pile drivers, three derrick cranes 
and eight smaller cranes, besides numerous other machines, 
When the port is finished, current will be supplied for the 
motors of the rolling gates of the locks and for the revolving 
bridges, The four brick-making machines have a mean 
daily capacity of 160,000, and have reached 200,000 ; each 
is operated independently by a motor. The boiler shop 
carries on heavy work, such as the envelopes for great blocks 
of béton of 3,000 tons, for each of which 5,000 tons of plate 
and corner pieces are necessary. For the construction of 
the jetty, over 2,800 tons of steel will be used, in the form 
of uprights, timbers and cross pieces; for the lock gates 
700 tons of steel are used. 


Rathmines Electricity Works.—To-day the Lord- 
Lieutenant and the Countess Cadogan are to perform the 
inaugural ceremony at the Rathmines municipal electricity 
works. 


Personal.—The Standard says that Mr. W. E. L. Gaine, 
the general manager of the National Telephone Company, 
“has left in the Oceanic for a few months’ tour to observe 
the latest improvements in telephonic inventions.“ 


Marriage.—Mr. J. H. Heathman, of telescopic ladder | 


fame, was married yesterday, August 30th, to Miss Pattie 
Klein, at St. James’s Church, Muswell Rise. 


Pr an ee E E EAD 


NEW COMPANIES REGISTERED. 


Works Dismantling Company, Limited (66,964).— 
This company was registered on August 14th, with a capital of 
£3,000 in £1 shares, to carry on the business of machinery and 


metal merchants and dismantlers, founders, electricians, electrical 
and mechanical engineers, gas motor car manufacturers, manufac- 
turers of insulators, conductors, and all electrical apparatus and 
appliances, &c. The first subscribers (each with one share) are :— 
G. B. Saunders, 39, Devonshire Place, Newcastle-on-Tyne, merchant; 
H. Todd, 2, Kensington Terrace, South Shields, merchant; W. G. 
Robson, 22, Kingsley Terrace, Newcastle-on-Tyne, solicitor; Mrs. 
E. Saunders, 39, Devonshire Place, Newcastle-on-Tyne ; Mrs. A. B. 
Todd, 2, Kensington Terrace, Newcaztle-on-Tyne; S. B. Saunders, 
7, Pattenden Road, Catford, S.E.; and H. S. Arnett, 7, Gordon 
Square, Whitley Bay, merchant. The number of directors is not to 
be less than two nor more than five; the first are G. B. Saunders 
(chairman), H. Todd, S. B. Saunders, and W. G. Robson; qualifica- 
tion, £100. 


Mordey-Fricker Electricity Meter Company, Limited 
(66,952).—This company was registered on August 13th with a capital 
of £20,000 in £1 shares, to acquire the inventions of W. M. Mordey 
and G. C. Fricker, relating to improvements in electricity meters, 
and to carry on the business of electric meter manufacturers, elec- 
tricians, &c. The first subscribers (each with one share) are :— 
J. Atherton, 11, Charing Cross Road, W.C., manufacturer; J. B. 
Atherton, Manhattan, Gateacre, Liverpool, manufacturer; W. M. M. 
Forwood, 15, Union Court, Liverpool, solicitor; H. J. Russell, 30, 
Brighton Street, Seacombe, Cheshire, bookkeeper; W. M. Mordey, 
82, Victoria Street, Westminster, electrical engineer; G. C. Fricker, 
149, Fleet Street, E.C., electrical engineer; and A. E. Haptie, 5, 
Durham Road, Seaforth, near Liverpool, manager. The number of 
directors is not to be less than two nor more than seven ; the first 
are Jacob Atherton, George Atherton, George H. Nisbett and 
Guy C. Fricker. 


Finchley Electric Light Company, Limited (67,030). 
—This company was registered on August 22nd, with a capital of 
£3,000 in £1 shares, to carry on at Finchley or elsewhere the busi- 
ness Of an electric light company in all its branches, and in parti- 
cular to acquire from M. W. Woods the exclusive right of supplying 
electric light and power on the Finchley Manor Estate, granted to 
the said M. W. Woods by Messrs. Macer & Mallett. The first sub- 
scribers (each with one share) are:—C. H. Cribb, 130, Shaftesbury 


Avenue, W., analytical and consulting chemist; L. Bradley, 93, 


Hatton Garden, E.C., electrical engineer; M. W. Woods, 2, Gray's 
Inn Road, W. C., electrical engineer; A. W. Marshall, 180, Lough- 
borough Road, S. W., electrical engineer; A. W. Sclater, 182, Oxford 
Street, W., electrical engineer; W. A. Hogarth, 29, -Devonshire 
Chambers, E. C., clerk ; and W. R. Estall, 49, Lansdowne Gardens, 
Clapham, S. W., clerk The number of directors is not to be more 
a, ae M. W. Woods is a permanent director. Qualification, 
8. ; 


Aberdare Electric Lighting Company, Limited 
(66,037).—This company was registered on August 23rd, with a 
capital of £2,000 in £1 shares, to carry on the business of an electric 
light company in all its branches. The first subscribers are :—J. W. 
Evans, Aberdare, solicitor, 50 shares; H. D. W. Lewis, Prudential 
Buildings, St. Mary Street, Cardiff, engineer, 50 shares; J. Howell, 
Greentull, Aberaman, auctioneer, 50 shares; J. H. Powell, London 
House, Aberaman, draper, 50 shares; A. S. Pleace, 67, Monk Street, 
Aberdare, brewer, 50 shares; G. George, J.P., The Laurels, Aberdare, 
valuer, 10 shares; J. H. James, Brynhyfryd, Aberdare, auctioncer, 
20 shares; F. W. Mander, Glanynys, Aberdare, merchant, 10 shares; 
and C. C. McCall, 38, Cowbridge Road, Cardiff, surgeon, 50 shares. 
The number of directors is not to be less than three nor more than 
seven; the first are to be nominated by the above subscribers. 
Registered office, Bank Chambers, Aberdare, Glamorgan. 


Union Cable Company, Limited (67,054).— This 
company was registered on August 24th, with a capital of £25,000 
in £1 shares, to carry on the business of submarine and other cable 
manufacturers, suppliers of electricity, electrical and general engi- 
neers, rope makers, wire drawers, metal workers, shipbuiiders, 
machinists, telegraph and telephone constructors, india-rubber 
manufacturers and merchants, &. The first subscribers (each with 
one share) are:—E. E. O. Polland, 39, Bedford Place, London, 
engineer; A. Wilson, Elder Cottage, Maybank Road, South Wood- 
ford, Essex, clerk; F. H. Miller, 31, Paulet Road, Brixton, S. W., 
clerk; E. A. Redder, 29, Mincing Lane, E. C., solicitor; G. Runge, 
49, Eastcheap, E. C., clerk; J. V. Varcla, 33, Norfolk Road, Seven 
Kings, Essex, clerk; and R. W. Cawse, 118, Allison Road, Har- 
ringay, clerk. The number of directors is not to be less than three 
nor more than five; the subscribers are to appoint the first 
qualification, 250 shares. 


pea ETAT 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrical Power Storage Company, Limited (30,313). 
—This company’s annual return was filed on August 4th, when 66 
founders’ and 18,592 ordinary shares were taken up out of a nominal 
capital of £100,500 in 100 founders’ and 20,000 ordinary shares of 
£5 each. £5 has been called up on each of the founders’ shares, and 
£4 on each of 3,132 ordinary shares, resulting in the receipt of 
£12,808, in addition to which £474 58. 1d. has been paid on four 
founders’ and 405 ordinary shares forfeited. £50 remains in arrears, 
15,460 shares are considered as fully paid. 
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British Aluminium Company, Limited (41,104).— 
This company’s annual return was filed on June 16th, when 20,000 
7 per cent. preference and 10,000 ordinary shares were taken up 
out of a nominal capital of £400, 000 in 20,000 7 per cent. prefer- 
ence, 10,000 ordinary, and 10,000 6 per cent. preference shares of 
£10 each ; £10 has been called up and paid on each of 16,770 7 per 
cent. preference aud 8 ordinary shares ; 13,222 shares are considered 
as fully paid. The capital has been ‘recently increased from 
£300,000 to £400,000 by the creation of 10,000 6 per cent. prefer- 
ence shares. 


Callender's Cable and Construction d 
Limited (48,915).— This company’s annual return was filed on 
June 25th, when 30, 000 ordinary and 33, 420 preference shares were 
taken up out of a nominal capital of £400,000 in 40,000 ordinary 
and 40,000 preference shares of £5 each. £5 has been called 
up on each of 10,000 ordinary and 33,420 preference, resulting in the 
receipt of £154, 983 10s. £62,116 10s. remains in arrear. 20,000 
ordinary shares are considered as fully paid. E 


Edison & Swan United Electrice Light Company, 
Limited (18,984).—This company’s annual return was filed on 
August 17th, when 116,400 “ A ” and 23,564 “ B” shares were taken 
up out of a nominal capital of £1,000,000 in 150,000 “A” and 
50,090 “ B“ shares of £5 each; 10s. per share has been called up on 
89,261 “A,” resulting in the receipt of £44,630 10s.; £3 per share 
is considered as paid on 10,000 A,“ £2 10s. on 89,261 A, and £5 
per share on 17,139 4 and 23,564 “ B.- total £456,667 10s. 


British Thomson - Houston Company, Limited 
(47,982).— This company’s annual return was filed on August 13th, 
when the entire capital of 4400, 000 in £10 shares had been taken 
up; £10 per share has been called up on 16,531, and £3 10s. per 
share on 16,000 shares, resulting in the receipt of £221,310; £74,690 
is considered as paid on 7,469 shares. 


Calcutta Tramways Company. Limited (14,764).— 
This company’s annual return was filed on August 15th, when 
34,440 shares were taken up out of a nominal capital of £350,000 in 
£10 shares. The full amount has been called up or credited as paid 
on each share. £159,300 has been paid and £185,100 is considered 
as paid. 

Greenwood & Batley, Limited (27,098).—This com- 
pany’s annual return was filed on August 3rd, when 11,066 preference 
and 18,052 ordinary shares were taken up out of a nominal capital 
of £400,000 in 14,000 preference and 26,000 ordinary shares of £10 
each. 410 has been called up on each of 6,934 preference and 
12,134 ordinary, and £3 on each of 1,466 preference and 1,252 
ordinary shares, resulting in the receipt of £198,834. £73,320 is 
considered as paid on 2,666 preference and 4,666 ordinary shares. 


British Continental Electricity Company, Limited 
(51,080).— This company’s annual return was filed on August 14th, 
when 984 preference and 807 ordinary shares were, taken up out of 
a nominal capital of £20,000 in 1,000 preference and 1,000 ordinary 
shares of £10 each. £10 has been called up on each of 984 pre- 
ference and 806 ordinary shares, and £9 on one ordinary share, 
resulting in the receipt of £17,983. £16 remains in arrears. 210 
preference and 150 ordinary shares are considered as fully paid. 


Electric Construction Company, Limited (39,293),— 
This company’s annual return was filed on August 16th, when 112,100 
ordinary and 25,000 preference shares were taken up out of a 
nominal capital of £400,000 in 150,000 ordinary and 50,000 pre- 
ference shares of £2 each. £2 has been called up on each of 2,100 
ordinary and 11,855 preference shares, resulting in the receipt of 
£27,910. 110,000 ordinary and 13,145 preference shares are con- 
sidered as fully paid. 


Globe Telegraph and Trust Company, Limited 
(7,465).—This company’s annual return was filed on August 17th, 
when 180,042 preference and 180,227 ordinary shares were taken up 
out of a nominal capital of £5,000,000 in £10 shares (250,000 
preference). £3,602,690 has been paid. 


SUPPLY STATION ACCOUNTS. 


THE accounts for last vear of the electricity 


Manchester supply undertaking of the Manchester Corpora- 
Corporation tion show that the extension and increase of 
Electricity business are proceeding at a rapid rate. Work 
Accounts. on the Bloom Street generating station is being 


pushed forward to mect the increasing demand 
for supply, and to provide the necessary power for traction. Work- 
shops and cable stores are being erected at the Polygon, Ardwick, 


and plans have been approved for the equipment of a part of the 
new Stuart Street generating station. Considerable progress has 
been made in laying mains in the districts of Withington, Moss 
Side, and Levenshulme, while supply has been available in portions 
of Moss Side since December last (the revenue therefrom being 
£196), and in Withington since February last (where some £78 
worth of energy had been sold). 

The progress in the business is -indicated by the following 
summary :— ; 


t 


GENERAL STATEMENT. 


eo 1898. 1899. Increase. 
Total capital expenditure . £493,716 £641,822 4148, 106 
Number of units sold . 4,773,247 6,355,872 1,582,625 
Maximum load in kw. 4,246 5,607 1,361 
Gross revenue £71,453 £85,882 £14,379 
Gross expenditure... £30,518 £19,489 £18,921 
Gross profit N £40,935 £86,898 — £4,542 
Average price per ‘unit sold 348d. 823d. — 25d. 


In the report the total length of conductors laid is given as 

193,645 vards, equal to 110 miles odd, while 4,523 meters were in 
use at the end of the last financial year, measuring the supply to 
3,240 consuniers. The number of public are lamps still remains at 
26. The motors connected number 500, representing no less than 
2,050 H.P., while there were 237,145 lamps of &-c.P., and 2,139 ares 
supplied from: the nmins. 
„„ Notwithstanding the maet price of fuel, a reduction in the 
‘rate of charge for-energy was made in September last, bringing the 
charge to longshour consumers down from 14d. to 14d. per unit. 
Coupled with other things, this has caused the receipts per unit 
from sale of energy to fall 4d., and the figure now stands at the 
moderate figure of 34d. In March of last year tre charge for hire 
ot meters was discontinued, which has led to a drop of ,',d., as is 
show ni in Nery, 


_ REVENUE STATEMENT. 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Bale of energy .. `.. .. £69,182 3°48d. £85,544 3°23d. — 25d. 


Meter rents, &c. 2,240 11d. 184 ‘Old. — 10d. 
Supply of lamps, &c. .. pits 
Sundryfees .. : 31 101 00d. 


— — —üä — — — ——— — — — 


Gross revenue 


ee cS — E 


In the costs the important changes are in “repairs ” and “ rent, 
rates, &.” Over the latter the engineer has very little control. The 
former had to bear the expense of renewing a considerable length 
of main which has proved defective, and for the same purpose 
-£12,460 were taken from the Renewals Account. The accident: at 
Dickinson Street Station in September last wrecked two’ 400-H. P. 
sets, and the reserve fund supplied £7,070 on account of this break- 
down. 


Cost OF PRODUCTION. 


7 l 13898. 1899. 

Gross. Per unit. Groes. Per unit. Increase. 
lll. . . £8,251 41d. £10,376 °89d. — 02d. 
Oil, waste, water andengine} 3,305 17d. 3,883 “16d. — 02d. 
“in generation and distribu- 4,383 22d. 6,353 „24d. 4. 02d. 

on 

Re d mainten f 
baildinge, engines, boilers, | 6,113 31d. 14,176 ‘58d. + 22d 
dynamos, &. 

Works costs £22,052 111d. £34,788 1°81d. + 20d. 
Rent, rates and taxes . 2,383 12d. 6,516 25d. ＋ 13d 
e 

eer, secretary, olerka, f 3,653 ‘18d. 4,856 19d. 01d. 
General „establishment 
D sil 2,430 12d. 2,656 *10d. — 02d. 

uranoe 
Other ene ce SN Ris ute 623 O 2d. ＋ 02d. 

Total costs £30,518 153d. £49,439 187d. ＋ 34d. 


Owing to the incidence of costs and lessened receipts per unit, 
the gross profit has slightly suffered, and the whole of the net 
profit has been appropriated to the “City Fund in aid of rates.” 


PROFIT STATEMENT. 


1898, 1899. 
Interest on loans £10,572 £14,265 
Sinking fund for repayments 10,377 12,935 
Net profit carried to credit of rates 12,000 9,193 
. ; fund d 
i ‘ seire 1 an suspense 7,986 
Gross profit £40,935 


£36,393 
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, THE position of the electricity supply under- 
Burton-upon- taking, which at Burton ia combined with the 
Trent Corpora- gas department, is considerably improved, and 
tion Electricity Mr. Ramsden must be congratnlated on having 
Accounts. practically got this branch of his works out of 
the mire. But the solicitude for the gas 
department is great. He is really anxious about the gasworks, and 
to show that the progress of the electric lighting department has 
not acted detrimentally upon the gas department, he states that the 
profits of the latter are £6,521, as compared with £6,105 for the 
previous year, notwithstanding that he has had to pay considerably 
more for coal. Surely Mr. Ramsden is quite aware that increased 
electric lighting has always been found to push up the gas sales (at 
least for several years from the start) and that better lighting of the 
main thoroughfares invariably calls for more or higher C.P. gas 
burners in the side streets. 


GENERAL STATEMENT. 


1808. 1899. Increase. 
Total capital expenditure £31,852 £40,474 £8,622 
Number of units sold 118,445 154,20 35,845 
Number of lamps connected 9,586 11,890 2,304 


Maximum load in . 169 198 209 


Gross revenue £2,851 43,732 £881 
-Gross expenditure £1,729 £1,698  -—£31 
Gross profit : hes £1,122 £2,084 2912 
Average price per unit sold ses 5°58d. 545d. — 13d. 


The revenue account shows a small fall in the receipts per unit 
sold for energy (about 4d.) and a trivial alteration under “ meter 
rents,” but these are swamped by the appearance of a revenue item 
of “ sales of fittings,” which brought in £109, and leaves the total 
receipts at just over the figure per unit for 1898. 


REVENUE STATEMENT. 
1896. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 


‘Sale of energy .. .. .. £2,752 5˙58d. £3,508 5°45d. — 13d. 


Meter rents, &. 99 ‘20d. 120 19d — ‘Old. 
Supply of fittings, o. =e 95 109 17d. + 17d. 
Sundry fes N ied > eee 


Gross revenue £2,851 5°78d. 28,782 581d. + 03d. 


— 


It is when we come to the costs that we see how the position has 
been altered. Notwithstanding an output of 35, 845 units more than 
in 1898, the gross total costs are less by £31 than they were in that 
year. For the small output the costs are decidedly good. Coal is 
phenomenally low, and the gross figure has actually fallen, but the 
gas works no doubt assist this item. The reductions in “wages ” 
and in repairs are marked, and in the latter item the gross 
expenditure has been reduced. Total costs at 23d. are very much 
better than previous years’ records had led one to expect. 


Cost oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit Increase. 


Goal.. „ « + . £191 39d. £158 25d. — 14d. 
„Ardom tren. . engine} 78 16d. 74 11d. — 03d 
Salaries and wages a 
on on and distri- 969 196d. 1,009 157d. — 39d. 
N e anginos, er. 213 43d. 152 24d. 194. 
dynamo, &. 3 ate 


— — — — — eee 


Works costs. £1,451 294d £1,393 217d. — 77d. 
Rent, 5 77 16d. 83 18d. — 03d. 
salaries of man Aale . 130 26d. 130 "20d. — 06d. 
npor, secretary, 
General k f : i 
law chargas anā} 71 14d. 92 14d. 00d. 
oe. N 
Total costs .. £1,729 3°50d. £1,698 264d. — 86d. 


— . — — — — 


The financial charges have been augmented by £147. To meet 
this and the loss of £770 in 1898, would require £917.. As the 
costs have fallen £31, tae whole of the extra revenue appears as 
extra gross profit, and amounts to £881. These sums taken together 
provide £912, or just £5 less than is necessary to pay all charges. 
This small sam therefore appears as deficit for 1899. 


Prorit STATEMENT. 


Interest on loans... s 900 £1,047 
Sinking fund for repayments .. - .. .. 992 992 
Net profit (being deficit). — 770 —5 


t 
Gross profit —. 141,122 £2,034 


been founded, called Von Orth & Co., 


CITY NOTES. 


Johnsex-Lundell Electric Traction Company. 


Fun following report has been furnished us by the company :— 
The first general meeting of the Johnson - Lundell Electric 
Traction Company, Limited, was held at the offices of the 
company, Soho Square, London, on 16th inst., under the presidency 
of Mr. Leonard W. Holmes. The chairman drew attention to the 
fact that they had gone to allotment, and that the capital was 
entirely guaranteed by their own friends, though the public did not 
come in very strongly. The board of directors was selected from 
men of business capacity, Mr. Johnson, for example, having been 
the associate of Edison in the early days, and been engaged in 
electric traction in America since its inception. As chairman of 
the company, he was perfectly satisfied with the property they had 
acquired, and he had every reason to believe they would not regret 
the purchase they had made. They were at present in the market 
with their new dynamo, of which the licensees had already sold 
several, and the motor was being pushed forward in America very 
rapidly. They owned the whole of the patents for Europe, and 
proposed to dispose of the foreign patents as soon as possible. Mr. 
Johnson and he were bound for the Continent next week in con- 
nection with negotiations that had been going on for the sale of 
one of the foreign patents, and he had every reason to hope they 
-would dispose of it at a satisfactory price. Replying to questions, 
the chairman said that in the automobile department they had not 


done any further business, but they anticipated great developments 


in that industry. Mr. Johnson, in the course of a lengthy state- 
ment, said he had advices from their associate, Mr. Lundell, in 
America, that he had completely standardised all the various types 
which were required.in the operation of the different Styles of 
tramways. Within 30 or 40 days they would probably have all 
their machinery available, and they would undoubtedly be in a 
position to take on contracts of any magnitude. The business of 
traction. was developing in this country with great rapidity, and the 
field was practically unlimited. Much larger cars were being run 
in trains in America. This was developing more rapidly, and 
many of the trnnk lines there were putting down electrical equip- 


ment for 25 or 30 miles of the termini of their lines in order to 


operate their suburban service over the main line. This practice 
would undoubtedly be followed shortly in this country. Councillor 
Henderson, Dundee, asked if he was right in understanding that they 
had not yet been in a position to tender for actual work so far as 
patents were concerned, but that in about six weeks they expected 
to have matters so completed as to be able to undertake work ? 
The chairman replied that Mr. Johnson had referred more par- 
ticularly to the motor business. As a matter of fact, Messrs. 
Holmes, of Newcastle, the licensees, were building motors as fast as 
they could and selling them to the company. The company were 
tendering for two jobs advertised this week. There was no 
difficulty in their tendering for work up to the capacity of Messrs. 
Holmes’ works. Councillor Henderson asked whether any contracts 
had been secured. The chairman said the company was earning 
royalties at present on the work Messrs. Holmes was executing. 
They had three negotiations on hand for the early introduction of 
their surface contact system. In this connection Mr. Johnson 
stated that they would certainly have an opportunity of introducing 
this system of traction into England this autumn, and he was con- 
ee that it would at once become the preferential system of 
supply. 


German Electrical Companies. 


In a recent letter from the Berlin correspondent of the Financial 
News the following notes are given regarding the financial condition 
of certain German electrical manufacturing companies. The 
Fabrik Isolirter Drähte für Elektrische Zwecke (insulated wire for 


electrical purposes) in Berlin has raised its capital from £12,500 to 


£62,500, and will issue the new stock at not under 120 percent. value. 
The new capital is necessary to cope with the increased business, 
and to permit the buying of larger quantities of raw material. To 
produce popular electrical goods in large quantities a new firm has 

Limited, in Charlottenburg, 
having a capital of £5,000, and being under the managing direction 
of Engineer Dr. Ludwig von Orth. Körting's Elektrizitatswerke 


A. G., in Hanover, made last year a net profit of £6,300, which 
enables the board to propose a dividend of 6 per cent., after 


writing off large amounts and providing for the reserves. £50,620 
is the net profit of the A. G. Elektrizitätswerke, O. L. Kummer and 
Co., in Dresden, which will pay 10 per cent. dividend to their 
shareholders, against 11 per cent. last year. Kommerzienrath 
Guilleaume, of Felten & Guilleaume Carlswerk A. G., in Mulheim-on- 
Rhein, has been asked by the French Government to act as judge 


for distributing prizes and awards for the rubber and cable sections, 


At the last board meeting of the new Kabelwerk Rheydt A. G. in 
Rheydt-Rhld it bas been decided to ask for another payment of 
10 per cent. of the subscribed capital to furnish and work the 
rapidly-growing factory buildings. The Union Elektrizitits- 


Gesellschaft in Vienna, last year's amalgamation of L. Loewe and 


Co. and Vogel & Vool, from which the new firm has taken its 
name, closed their first business year with the small surplus of 
115,000 kronen, which’ was) carried | forward. Orders for over 
8,000,000 kronen are on hand, a 


2 —— Ea 


354 


THE ELECTRICAL REVIEW. 


[Vol. 47. No. 1,188, Avausr 31, 1908. 


Windermere and District Electricity Supply Company. 


THE annual general meeting of this company was held at 
Windermere on Monday, Mr. William Long presiding. The report 
stated that the trading proſt for the year amounted to £1,112, and 
after payment of bank interest and other obligations, there remained 
n balance of £970, £949 of which had been applied to the payment 
of dividend on the preference shares, and the remainder carricd 
forward to next year's account. The company had acquired the 
entire property and goodwill of the Keswick Electrical Company, 
and had come to an arrangement with the Ambleside Urban Council 
to take over their provisional order on favourable terms. The 
Chairman moved the adoption of the report and accounts. 

Mr. J. S. Rawortu, in seconding, regretted the non-payment of 
dividend on the ordinary shares. The directors had come to the 
conclusion to raise the price of lighting from 6d. to 73d. per unit. 

Mr. F. Fowxks, managing director, in reply to a shareholder, 
raid the company had no connection with the British Electric 
Traction Company further than having entered into a contract to 
supply that company with electrical energy as soon asthe Lake 
District Tramway was made. 

The report was adopted, and Mr. J. P. Fawcus, of Keswick, was 
reappointed a director. 


Blackpool and Fleetwood Electric Tramway 
Company. 

THE half-yearly meeting of the shareholders of the Blackpool— 
Fleetwood Electric Tramway Company was held at Fleetwood on 
Thursday last week, Mr. G. Richardson presiding. During the half- 
year the trams carried 660,000 passengers, the gross receipts being 
£10,125. The receipts were less owing to bad weather. The total 
expenses per mile were 7?d., and the receipts 114d. A dividend at 
the rate of 4 per cent. per annum was agreed to. 


Stock Exchange Notices. — The Committee has 
appointed Thursday, September 13th, a special settling day in 
Potteries Electric Traction Company, Limited—£125,000 44 per 
cent. debenture stock, and has ordered same to be quoted in the 
Official List ; also Edmundson’s Electricity Corporation, Limited— 
Further issue of 9,400 ordinary shares of £5 each, fully paid, Nos. 
17,401 to 17,407 and 26,108 to 35,500. 


Wirral Railway Company,—At the half-yearly meeting 
held on Tuesday at Newbrighton, Cheshire, Mr. T. H. Jackson the 
chairman, proposed the adoption of the report, and after explaining 
the position of the company, said that having obtained powers to 
work the lines by electricity, the change would be proceeded with 
when a favourable opportunity presented itself. They hoped for 
good results from its adoption. 


W. T. Henley's Telegraph Works Company, Limited. 
—On Friday last, at Cannon Street Hotel, an extraordinary meet- 
ing was held under the presidency of Mr. Sydney Gedge, M.P., at 
which the resolutions passed on August 9th, increasing the capital, 
were confirmed. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad alias y-—The receipts for the week 
ending August 25th, 1900, were £1,845 1s receipts for corresponding 
peri 1899, £2,090 6s 11d.; aggregato for half- “year to date, £11,605 11s. 7d.; 

aggregate corresponding peri of last half-year, £11,990 188. 8d. 


The Bristol Tramways and wore Si Com Oe receipts for the week 
ending August 24th, 1900, were 1 ; corresponding period, 1899, 
£8,692 188. 8d.; decrease, £289 2s. 1 


The Central London Railwa ay. The one for the week paang A e 
1900, were 24,386; ‘prey us week, £4,579; decrease, 2 0 ipts 
(4 weeks), £18,329. iles open, 6. 


The City and South London Railway Company Ti ipts for the week 
ending August 26th, 1900, £1,478; 1 th, 1809, £89 3 increase. £578. 
Total 5 for for balt- ear, 1900, to date, £12,008 ; 19 nding period, 
1899, £7,662; in 4,846. Miles open, 1900, 42; 1 800 f. 


The Cork 5 Tramways and Lighti 0 Tecate for Aree 
week ending Thuredey, August 28rd, 1 
week last year, £505 19s. 5d.; decrease, 242 98. 11d. Total to o August Sue J 
1900, £:3,702 63. 10d. ; corresponding period last year, £12,508 ls. 5d.; in- 
crease, 41, 199 5a. 5d. 


The Dover Corporation Tramways.— The receipts for the week ending 
August 25th, Faa were £8?4 68. Od.; August 26th, 1899, £846 16s. 6d.; 
increase, £22 10s. 6d. Total recei to date, 1900 26,884 na: d.; corre- 
sponding period, i, £6,488 Os. Bd.; increase, 2346 10s, Miles of 
track open, 1900, 8 1899, 8. Car miles run, 1900, 6,204; 1899, 4066 Number 
of cars, 1900, 11; 1899, ll. 


The Dublin N 5 Company.— The ee for the week ending 
Friday, 24th, 1900, were as follows:—D. U. T. » horse cars, 
£29 1 s. an a ditto, electric cars, £3,729 98. Id.; D. 8. D. Co., ‘electric cars, 
£1,048 11s. 8d. ; total, £4,807 11s. lod; corresponding week last year—D. U. T. 
Co., horse cars, £2,625 88. 8d. ; ditto, electric cars, £1,449 128. 1d.; D. B. D. 
Co., electric cars, £1,689 8a. 8d. ; total, £5,633 19s. 5d. (Horse Show, 1899) ; 
decrease, £826 78. 7d.; aggregate to date, £89,868 128. Id.; aggregate to date 
last year, £37,319 148. 6d.; increase to date, £2,545 17s. 7a. e mileage 


worked is 43 miles electrically, 1 mile by horses, as against 18 miles elec: ; 


trically, 26 miles by horses, for the eorresponding period last year. 


The 0 Corporation Tramways.— The receipts for the week ending August 
25th, 1900, were £809; corresponding period, 1899, £810; decrease, £1. 
Total receipts to date, 1900, £16,704 ; corresponding period, 1899, £13,061 ; 
increase, £3,648. Miles of track open, 1900, 14; 1899, 63. Number of cars, 
1900, 29; 1899, 14. 


The Liverpool Overhead Railway Company.—The receipts for the hae ending 
August 26th, 1900, were £1,767; co ey rar week last year, £1,899 ; decrease, 
£132, Total trafnos from July lst, £13,960 ditto corresponding period, 
1: 49, £18,661 ; increase, £209, Miles open 6°57 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 

Tae general Stock Exchange markets have developed a hardening 
tendency this week, despite the fact that the money position is not 
so happy as it was a few days ago, and the talk about “the autumn 
stringency ” which is in the air. There is a general impression that 
Lord Roberts now holds the South African situation in his own 7 
hand, and is only gathering up all the lines before striking the blow 
which shall finish the war once and for all. Whether this be a right 
view or not, the news has so far provided satisfactory reading this 
week, and there has been a little investment following in the train 
of the improved feeling of confidence. 


The better tone now prevailing can be gauged by noting that 
Electric Supply Debenture stocks are coming into demand, and 
there is a gradual absorption by the public of stock which for a long 
time bas been lying idle in the hands of underwriters. The move- 
ment will do much to strengthen the share market, if it continues. 
So far it has had but little influence upon quotations for the 
Debenture stocks, the only alteration in the list being London Elec- 
tric Supply 4 per cents., which are a point higher. But the effect 
will be felt very quickly if, as we have said, the buying should be 
extended. 


Electric Supply shares are somewhat irregular. As might have 
been expected, Notting Hills are weak, and have lost £1, which 
more than wipes out their last week's advance. Selling of the old 
shares in order to take up the new is primarily responsible for the 
decline. The new are quoted 1 to 14 premium, the same as they 
were a week ago, but 158. below the price at which dealings were 
started in them. We would suggest that there are few better 
shares to be bought in the supply market than these new Notting 
Hills. 

City of Londons appear to have touched bottom for the time 
being, the price having remained at 8 for the past fortnight. 
Charing Cross new Preferenees are being actively dealt in at a small 
premium, the price being 54 to 54. The shares, it will be remem- 
bered, were issued to proprietors of the old at £5 28. 6d. apiece. 
These older Preferences are also better. Westminsters continuc 
in quiet demand, and so do St. James's, but County Preferences 
have lost the support accorded to them last week, and lost, too, 
the 10s. which they then gained. 


British Electric Tractions are a good market, country orders to 
buy having come in from the provincial centres and catching the 
market short of shares. A good report is predicted from the 
Potterics Electric Traction, the price of the shares resting in the 
meanwhile at 12. The London United Tramways Company is 
pressing forward the electrifying of its lines with all speed. 


The so-called jubilee of submarine telegraphy—Tuesday, August 
28th—failed to stimulate the telegraph stock and share market, which 
is firm but quiet. There is a little latent nervousness still left, which 
looks askance at the preliminary order for 32 sets of Marconi wireless 
instruments that is said to have been given out by the Admiralty. 
How great ascare the original suggestion caused can be seen by 
looking up the quotations of only 12 months ago. There is no change 
to report in either Eastern Ordinary stock or China” shares. Anglo- 
American Deferred is down }, and we fail to see any justifica- 
tion for its standing as high as it does. Eastern 34 per cent. Prefer- 
ence is a point up, and to the same extent West India and Panama 
Second Preferences have receded, the latter on some very premature 
fears that the company may not be able to pay the dividend in full 
next November. 


All the Central London shares have dropped 1— not a very 
surprising fact now that the first flush of excitement 
about the line has passed. The second week’s traffic, showing 
a decrease of £463, was voted bad, although to us it seems 
most natural. But what most assisted the fall was the excellent 
results secured last week by the Metropolitan Railway and the 
omnibuses. Taking it all round, it is not a bit surprising that the 
price should have receded. City and South London stock is dis- 
tinctly better, while Waterloo and City has again improved, both 
being bought by those in whose estimation the prices were unduly 
depressed. The outlook for railways, however, hardly justifies any 
particularly rosy view of the market. 


A large number of calls upon recently-issued electric securities 
fall due in September. The Blackheath and Greenwich Company 
demand 25 per cent. on Saturday, September Ist, on the new deben- 
ture stock, and on the same day the new British Electric Tractions 
become fully paid, the Ordinary upon payment of £5 per share and 
the Preference of £4. The Telegraph Manufacturing Company 
requires the £4 due, also, on Saturday, which will make its recent 
issue of 5,000 Ordinary shares paid up in full. The other calls 
become duelmainly at the end of the month. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE coutar 


Sios i eeu PREP Busiga done 

Present Dividends tor ng osing orm 
NAME. Quotation Quotation | 
share. the last three years. | August 2nd. August 20th, 


110,900 seasoned tse h, 4 % De ... | 100 


99 —103 99 —103 

125,000 | Amazon Telegraph 5 Debs., Nos. re to 1, 250 Red. ... | 100] ... 85 — 90 85 — 90 
875,520 Anglo-American Telegraph . Stock j6 58 — 61 58 — 61 xd 603 
3,062,240 Do. do. 6 % Pref. au ny . Stock * |1104—1114 1103 111d 1118 
3,062,240 Do. do. Deferred oo ce oos Stock 124— 13 | 124— 12% 12,°; 

44,000 | Chili Telephone, Nos. 1 to 44,000 «oe 5 21— 31 | 24— 22 


10,000, 0008 Commercial Cable 3100 
1,563,078? Do. do. Sterling 500 year 4 4 * T Deb. Stock Red. eet 
16,000 | Cuba Telegraph 


6,000 Do. 10% Pref. wes ae woi 858 10 10 . . | 15 — 16 15 — 16 
12,931 | Direct A ceca Telegraph ae sas “ee ane 511 pss 4— 5 4— 5 
6,000 do. Con 6.5 10 ui p 9 — 10 9 — 10 
30,000 De. do. 44 „„ 50 eee Tee 100 —104% |100 —104 % 
60.710 J Direct United States Cable ... a 20 34% 3 11 — 114 11 — 114 
111,000 | Direct West India Cable, 4$ Reg. Deb. j ... 100 99 —102 | 99 — 102 
4,000,000 | Eastern Telegraph, Ord. S oa .. Stock 7 Y 7 x, 145 —150 145 —150 
1,795,000 Do. 3 Pref, Stock 9 100 96 — 99 | 97 —100 
1,432, 2681 Do. Mort. Deb. Stock Red. ... Stock 4 .. 111 —116 111 —116 
250,000 Eastern Extension, 2 and China Telegraph .. 107 7 % 142— 15} | 143— 152 
6.7001 Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. ann. I 100 5 % DE on 
’ drgs., reg. 1—1, 049, 3,976—4,326 ante | 
26,600 Do. do. Bearer, 1,050—3, 975, 4,327—6, 400 | 100 | 5 see — . * .. — 29 
320, 0007 — 4 % Deb. Taian 101 eam Bs „ Stock 4 110 —115 110 —115 xd 
tern an u can le egraph, ort. Deb. = 
300,000 n Deb, | 100 9 —102 | 99 —102 24 
200,000/} Do. 4 % Reg. Mt. Debs. (anton Sub.) 1—8,000 25 . 100 —103% 100 — 103 
180, „227 Globe Telegraph and Trust 10 | 4% 53% | 11 — 114 | 11 —114 


149— 15} | 142— 152 
31 — 33 | 31 — 33 


98 —101 98 —101 


180,042 Do. do. e, Pret, „„ „„ ee 
150,000 | Great Northern Telegraph, of Cope 10 
84.300 Halifax and Bermuda Cable, An Mort. “Debs, 4 100 
nie i within Nos. 1 tol pee 3 


ao. 


= 
dede dedede 


100, 0007 London Were Kere Te Telegra graph, 6 . ... | 100 105 —108 |105 —108 
72,680 Montevideo Tele hone, Limi Nos. A ys 72; 680 .. 11 * — 43 i— 
86,492 Do. o. 5 Bret, Wos. 1 to 86,492 114 » 1— 1 
490,000 | National Telephone, 1 to 490,000 ame 5186 4h— 44 4 — 43 
15.000 Do. 7 6 % Cum. ist Pref. ..- KA . 106 13 — 15 13 — 15 
15,000 Do. | Cum. 2nd Pref. ... 10 | 6 12 — 14 13 — 14 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 4g— 51 44— 5rd 
2,000,000% Do. 3 % Deb. Stock Red. Stock 34 4% | 97 —100 97 —100 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid 115 % 1% — it 
100,000 Pacific and European Tel., 4 2 9 Dooe 1to1, ae 100 | 4 & 100 —103 1100 —103 
11,839 | Reuter’s . . | 815 5%| 7— 8 71— 8 
3,381 Submarine Cables Trust ss a se 185 . | Cert.) ... 125 —130 125 —130 
58,000 | United aa Plate Telephone sia i 5 5 6 7 4 — 51 | 44— 52 
16,639 Do. do. 5 % Cum. pret. 5 Nos. 1—16, 639 5 we 5 — 51 44— 51 
179,947 Do. do. 5 * Debs. . = Stock 104 —107 104 —107 
200, 000 West African Telegraph, 5% D 100 98 101 | 98 —101 


30,008 | West Coast of America, Nos. 1—30, 0,000 and 53, 001—53, 008 24 

150,000 Do. do. 4% ebs., 1—1,500 gua. by Bras. Sub. Tel. | 100 

: 389,731 Western and Brazilian Telegraph 4 % Deb. Stock cates 8 oy 
207,930 | Western Telegraph, ar Nos. 1—207, 930 186 10 7 % 


142— 151 | 1484—15} = 
75,000 Do. do. 5 4 Debs. and series, 1906 *. | 100 | 103 —106 103 —106 
88,321 West India and Panama elegraph f 10 2 
34,563 Do. do. do. Cum. Lat Pref. 10 | 6 6 73 64— 71 
4,669 Do. ~ do. do. 6 Cum, 2nd Pref. ... 10 | 6 6 — 7 | 5— 6 
80,000“ Do do. do. 5 % Debs., Nos. 1 to 1, 800 100 | 5 102 —10§ 102 —105 


ELECTRICITY SUPPLY COMPANIES. E ae 


19,661 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 
12,000 Do. do. 7 %'C um. ae 
50,000 Gha E Cross Aa Strang Electricity Supply. a 

_ 20,000 do. do. 450 Cum . 
34,000 1 Piectrioity Supply, Ord. 

150,000 Do. do. A Deb. "Stock Red. 
60,000 City of London Electrie Lighting, Ord. 40, 001 —100, 000... 
40,000 Do. 6 % Cum. Pret., 1 to 40,000 .. 

400,000 Do. 5 Y Deb. Stock, Scrip. (iss. at 2115) all paid 
40, 000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1 140, 000 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 

200,000 Do. 4$ 52 Deb. Stock, Prov. Saia (all paid) Bae 
26,100 Edmundson's Elec. Corp., Ord. Share 
75, 000 Do. do. 44 % Ast Mort. Deb. Stock. 

110,000 | London Electric Supply N Limited, ae 

- 49,840 Do. do. do. do. 6% Pref. 

250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. 
85,000 Metropolitan Electric Supply, 101 to 62,500 n 

220,0002 44% First Mortgage Debenture Stock 

220, 000 De 34% Mort. Deb. 3 des Pe sis sia 

6,452 | Notting Hill Electric Lighting ; D 144— 15} 
40,000 | St. James's and Pall Mall Electric Light, Or 14 — 15 xd 14 56 143 

20,000 Do. do. 7 % Pref., 2,081 o 40,086 7 7 7 8 — 9xd| .. i 
12,000 Smithfield Market Elect. Supply, | Ord... ga ji ve 
50,000 Do. do. Deb. 

65,000 | South London Electricity Sasin 8 <b 
79,900 Westminster Electric Supply, , 101 to 80,000... 


* Subject to Founders Shares. Quotations on Liverpool po Exchange. 
t Unless otherwise stated all shares are fully paid. 1 uade pua ac sharo Warrants, ta being uscd d as capital. 
Dividends marked § are for a year consisting consisting of year and the firet part Ra nork 
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SHARE LIST OF ELECTRICAL COMPANIES. Nu 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL. COMPANIES. 
Pr | Stock Die tor Closing | Closing Business done 
— 2 Sate the last three years, | Quotation | Quotation | | moak 85 
nie t 1897. 1898. | 1 Highest | Lowest. 
65,000_| Aluminium shares, Nos. 1—65,000 ... 10 %} 20 % 22— 3h 22— 3 5 ox 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. “sock 355 aor 96 —101 96 —101 282 i 
30,000 British Electric Traction 905 Ni ay 10 6 % 14 — 15 144— 154 15} 144 
50,000 Do. do. 95 Cum. Pref. se 10 | 1 12 — 13 12 — 13 124 124 
200,000 Do. do. 5 % Perpetual Debenture Stock Stock 123 —126 123 —126 rat 
85,0002 |t British Electric Works Co., Ord. £1 shares, 50, 001—135,000 2— 4 8— 4 
50,000 Do do. 6% Cum. Pref., 150,000 ö — 7 — $ 
500 7 Do. do. 44 % 1st Mort. Deb 100 97 — 99 97 — 99 | 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 vs sa 5 15 pA 15 05 20 0 % 114— 124 114— 124xd 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 as 5 51— 64 51— 6}xd\ ... | 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 725 +e 3 3 ÇA 5 9 18— 18 18— 138 rr 
90,000 Do. do. Non- -cum. 6 % Pref., 1 to 90,000 oe) See 23— 28 23— 23 111 
125,000“ Do. do. 44 % Perp. Deb. Stock Stock es 108 —113 108 —113 ii “es 
50,000 Do. do. 44 % 2nd Deb. Stock Red Stock „ 201 10 1101 10 K ey 
20,000 | Callender’s Cable 8 shares, Nos. 1—20,000 5 124% 15 5 % 15 5 % 13 — 14 13 — 14 134 13 
20,000 Do. do. 5 V Cum. Pref. 8 5 51— 5 51— 53 2 cee 
90,000 Do. do. 44 % Ist Mort. Deb. Stock Red ... |S ock 110 =i 410 1 . ae 
213,533 | Central London Railway, Ord. Shares „ 10 — 104 93— 10} 104 gi 
61,033 Do. do. Pref. half-shares .. 5 230 5 — bł 41— 54 “wv 
71,447 Do. do. Def. do. i ' 1 ee ze 5 — 55 43— 65} 5} 
855,000 | City and South London Railway a Stock 13, 24%) 14% 58 — 53 57 — pia 
37,500 | Do. do. Ord. shares Nos. 22; 501 to 60 000 . LO: 4 aes oe 5 DY = 
32,098 | Crompton & Co., Nos. 5 4 to 32, . Reg Deta, oe 5 3 6 * 74% 32— xa 32— 41 488 4 
Do. lst Mort. 0 
100, 000 £100, and 901 to 11,000 of £50 red 885 ve — ** 99 —102 99 —102 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5 6 6 6 Y 12— 2łxd| 12— 23 og 
17,139 Do. do. do. “A” Shares, 01—017,139 5 6 & 6 & 6 %| 32— 4hxd} 34— 4} ni 
344,023 Do. do. do. ` 4% Deb. Stock Red 100 “se sit 1 — 93 89 — 91 923 | - 
112,100 | Electric Construction, 1 to 112,100 ... 2 6% 6 6 %| 12— 24 12— 23 3 
25,000 Do. do. i Cum. Pref., 1 to 25,000.. 2; 7% 7 & . 23— 3} 22— 3łxd| ... 
140, 300 Do. do. Perp. 1st Mort. Deb. Stock Stock hs .. . 102 —105 102 —105 P 
9,6007 Greenwood & Batley, T % Cum. Pref., 1 to 9,600 . 10| 7 7 7 %| 10 — 11 10 — 11 N 
30,000 Henley's (W. ae i Works, Ord. R d 5 12 14 7 15 Y 13 — 14 124— 133 12 
30,000 Do. do. % Pref. ... 90 5 7 7 Ø| 5 — 58 5 — 53 a 
50,000 Do. 985 do. i Mort. Deb. Stock... Stock 44 952 . . 110 —114 110 —114 si 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 10 | 10 & 10 . | 21 — 22 21 — 22 213 
300, 000 Do. do. do. 4 % 1st Mort. Deb 100 TA .. |101 —104 101 —104 a 
37,500 Liverpool Overhead Railway, Ord. as 10 32%! 3} 32 83— 9 88— 9 
10,000 ff Do. do. Pref., £10 paid 10 5 / 5 5 13 — 134 13 — 13} 
37,350 Telegraph 9 and Maintenance Sie 12 15 J 15 15 35 — 39 35 — 39xd 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 . 1101 — 104 101 —104 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20, 000 5 8 * 12 %| 104— 114 103— 114 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20, 000... 5 53— 53 51— 53 
540, 000? Waterloo and City Railway, Ord. Stock es . | 100 3 oy 3 9 90 — 93 91 — 94 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY PUSTEN 
Birmingham Electric Supply, Ordinary £5 (fully paia) 8—10, Kensington and Knightsbridge Electric Lightin Bhares £5 (tally 
Brompton and Kensington, 44 % Debentures of £100, 102—104. aid) 124—13; Ist Preference Cumulative 6 1. 25 £5 “tly” 


Paid), 1—1}. 
National Electrio Free Wiring, 12/6 paid, 7/- —9/-. 1%. 
Oldham, Ashton, and Hyde E ectrio (£10 pd.), Ord., 164—178. 
Do. do. Pref. (£10 pd.), 10—10}, 


From Birmingham Share List. 


ntures, 102104. Divid end, 1899, on ö Shares 1 
T. Parker, £10 (fally paid), 173. 


Bank rate of discount 4 per cent. (July 19th. 1900). 


MARKET QUOTATIONS, Wednesday, August 29th. 
METALS, &o. (continued.) 


CHEMICALS, &c. This week. Last week. Ino. or Deo. This week. | Last week. Ino, o or Deo. 


ash? 


a Acid, N per cwt. 5 | B/- g Copper Sheet : per ton £85 £86 | £1 deo. 
a „ Nitric per cw... 22. 22 / I » rton) E85 £36 EI dec. | 
a „ Oxalic per owt. 927 l 82/- | € 55 (Electrolytic) Bars per ton * £88 10 £8810 i l! 
a „ Bolphurio per owt. 5/6 5.6 e 55 0 eets per ton! ‘if. £92 E922 -j 
a Ammoniac, Sal rewt. 89- | 89- 6 n PS -.. per ton £85 10 £8510 | 
e Ammonis, Muriate (orystal) . per ton , £83 £33 e is 71 H. C. Wire per |b ae: oja. | 
per ton £30 | £90 f Ebonite Rodoo. per ib J- 75 
5 Bleachin powder , “a per ton 427 47 f „ Sheet per lb 57. 5/ | 
a Bisulphide ọf Carbon be per ton £15 £15 n German Silver Wire per lb - 305 1/6 
a Borax ; per ton £17 £17 h Gutta-percha fine .. t lb. 8/6 
a Bensole (90 ) per gal. | 2 77 k India- rubber, Para fine per Ib. ary to > 4/24 sni to o 4/34 
a (50 / j.. i per gal. 5/6 5/6 $ Iron, Charcoal Sheets per to 
a Copper Sulphate - . per ton £25 10 £25 10 i „ Fart (Cleveland warrants) . per ian ay 9 710 
a , Nitrate per ton £25 £25 i » i ay Sep , according to size per ton] From 211 From £11 
: „ White Sugar per ton £31 £81 1 5 5 ea per ton] 70/- to 72/6 | 70/- to 72/6 
Mein is gat k .. per 1 ae sa ae i „ Wire, galvanised No. 8 per ton 1105 15 5 12 r 
à ethyla irt ote per gal. 7 15 to £17 12 6 to f 
a Naphtha Solvent (90% at 100 C). per gal. 5/8 5/6 ö Lead, English Ingot per ton { 418 £17176 me 
a Potash, Bichromate, in casks. . per Ib. 84d. dad. Sheet per ton £19 £19, 
a „ Caaustio (75/80%) per ton 221 £24 u Manganin Wire No. 28 per lb. 8/- 8/- ee 
a „ Bisulphate ‘ per ton £85 £85 g Meroury per bot. £9 5 £95 +s 
a hella per owt 68/- 68/- d Mica (in original oases), small . per lb. | 8d. to 9d. 3d. to oe 
a Sulphate of Magnesia r ton £4 10 £4 10 50 ji 15 medium per lb. | 1/9 to 2/9 | 1/9 to 2/9 ve 
a Sulphur, Sublimed Flowers . per ton £6 £6 d large .. per Ib. 8/8to7/3 | 38/3 to 7/8 . 
a s „ per ton £510 £5 10 P Phosphor Bronze plain 53 per lb. | 1/1 to 1/41 | 1/1 to 1/4 ik 
a Lam . per ton 25 £6 p i rolled bars & per lb. | 1/1 to 1/4 | 1/1 to 1/4 x 
a Soda, Caustic (white 70 90 .. per ton £10 £10 15 p 41 “strip Sheet per lb. | From 1/8 From 1/8 85 
a „ Crystals per ton £8 £8 0 Platinum per oa £3 13 6 £8 18 
a „ Bichromate, casks per | Ad. gad. | p Silicon Bronze Wire per Ib. | 103d. to 1/1 | 103d. to 1/1 . 
i Steel, Magnet, aco — per ton From £15 to £40 . 
| ” ” n bars £58 £58 855 
METALS, &o. | | g Tin, block per ton 210] f £145 is deo. 
d Aluminium Wire in ton lots.. per ton 2224 £204 | | g „ foil : per lb 27 2). | 
Sheet, kA ton lots per on . £191 £191 ive an „ Wire, Nos. 1 to 16 per lb 1/9 1/9 
p Babbitt’s metal neon per ton | £80 to £150, £80 to 150 hs ' p White Anti- friction Metals — 
Brass (rolled metal 2’ to 19°) basis per TH l . | 13d. ae | “ White Ant” brand. per ton] £40 to £70 | £40 to £70 
„ Tube (brazed)... per lb. | 10d. 10d. J Yarns, Cotton single 10)b b ndl’s per lb a i Båd. 
C „ » (solid drawn) . perlb. | 814. aa ' J „ Best Flax, 6 lea per lb ; ' 6d. 
e ire, basis P . per lb. d. d. | j „ Hemp, 8 ply 10 Ibs. per lb. : 2 : 
f Copper Tubes (brazed) per lb. 1lłd. 113d. 35 no „ Russian, 10 Ibs. . per lb. | sha. a 
(solid drawn). per lb. 11d. lid. He > Í „ Jute, 180 ibs. rove per ton Pra 10 | 10s. inc. 
i Copper Bars (best selected) .. per ton | £85 483 £1 dec. | k Zinc, Sh't. (Vielle Montague ond. ) per ron £A 6 nett. | LU 5 nett. oe 
a E A E e ean ae 
Quotations e Bri uminium Co., e | Quotations essrs. James a are Quotations | ™ Messrs. W. over ü 
supplied by e Messrs. Thos. Bolton & Sons. supplied by L Messrs. Jackson & Till. supplied by? * Messrs. P. Ormiston & Sons. 


d Messrs. F. Wiggins & Sons. 


i Messers. Bolling & Lowe. 
e Messrs. Frederick Smith & Co, ° 


j Me n C. Yeo & Co. o Messrs. Johnson, Matthey & Oo., Ltd. 
ears. enry 0 0 


v The Phosphor Bronze Company, Ltd. 


YORKSHIRE IRON. 


In these days of steel few realise that best Yorkshire iron is still 
largely manufactured by the Farnley Iron Company, the Low Moor 
Iron Company, and a few other firms. Attention is called to this 
fact in the pages of Cassier’s Magazine by Mr. Ewing Matheson. Steel 
isso essentially homogeneous that it possesses the faults of this 
quality. An incipient fracture makes an easy progress through such 
a material, and a crack in a steel plate will creep right across such a 
plate, and can only be checked by drilling a small hole at the end 
of the crack, and such a hole must actually remove the very end of 
the crack, or must be so placed that the progress of the crack will 
meet the hole. Any trace left beyond the hole will start the move- 
ment forward once more. Best Yorkshire iron is a careful combina- 
tion of innumerable layers of a pure and tough substance, in the 
manufacture of which every care has been exercised to avoid the 
usual defects of ordinary iron in the shape of cinder, sulphur, and 
other impurities, and of deficient working, improper and careless 
piling or fagotting, or defective puddling. Best Yorkshire iron is 
made near Leeds from clayband ironstones, which are found in 
nodular form in a shale above the coal which melts them. These 
nodules are 33 per cent. iron. The ore when mined is left to weather 
for some months to loosen the surrounding shale from the true 
nodule, and the shale is further removed by calcining. The Better 
Bed coal is used in the making of the coke to smelt the iron. This 
seam is non-sulphurous, and about 3,000 lbs. of coke will smelt 
4,400 lbs. of ore, the limestone flux weighing 11,000 lbs. and the 
product being 2,000 lbs. of iron. 

The cold blast process is the one employed, and the furnaces are 
lined with firebricks made from the clay found under the Better 
Bed coal seam. It is the same clay from which glazed bricks are 
made, for the Leeds bricks are highly burned to a more durable 
enamel than a less refractory brick could stand. The blast pressure 
is 34 lbs. per square inch, and the pig produced is tough and strong, 
and a bar 2 inches deep by 1 inch wide, on -bearings 3 feet apart, 
will carry from 30 to 32 cwt. breaking stress. The pig thus produced 
is refined by a re-melting process, and is run into shallow iron 
moulds. It is thus purified of silicon and reduced in its carbon. It 
is puddled by re-melting with coal and puddling in the usual 
manner, whereby it becomes practically pure iron, the puddle balls 
being then hammered, and in plaec of being at once rolled into 
puddled bars, or muck bars, as termed in America, they are 
welded together under the hammer, re-heated and forged into 
blooms of 160 to 300 lbs. weight, from which they are rolled into 
bars and plates. : 

The iron thus produced is uniform, but is not homogeneous. It 
is fibrous in its nature, but the fibre is clean. It is tough, soft, and 
ductile, and of great strength and considerable resistance to 
corrosion. It is easy to work, and produces safer welds than can 
be made with steel, and it does not fracture from an incipient 
crack in the certain manner peculiar to steel. Americans import 
best Yorkshire in considerable quantity for locomotive stay bolts. 
It is the best material for draw bars. The best chains are made of 
best Yorkshire iron, and the safety hooks and parts of mining cages 
are made from it. 

It may not have the strength of steel, and it is more costly, but 
it is more reliable for such purposes, and for the parts of artesian 
boring apparatus it is especially valuable for its resistance to com- 

plete fracture. 

The mode of manufacture has remained practically unchanged for 
50 years, but the tests are continued so as to prove the equally con- 
tinuous excellence of the quality. 

For the above and other parallel uses there is so far no material 
that can touch best Yorkshire iron for safety. It should be used for 
the brake rods of electrical tramcars, and such parts as are to be 
relied on for safety. Users should, however, see they get it. We 
regret to say we have seen electric cars which, while they certainly 
had iron brake rods, did not have them of best Yorkshire. Yet the 

suppliers of inferior iron rods are not, we fear, to be easily rendered 
amenable to the law. 


. ST. PANCRAS ELECTRIC LIGHT MAINS. 


ABANDONMENT OF COPPER STRIP MAINS N FAVOUR OF CABLES. 


— 


DuRING the past two or three years the Electricity and Public 
Lighting Department of the St. Pancras Vestry has been, and is still, 
engaged on the work of converting the system of supply from 110 
volts to 220 volts, and it may, therefore, be of interest to refer to 
several matters which have arisen in connection with the trans- 
formation from the low to the higher pressure. 

In the first place, reference may be made to the proposal to alter 
the copper strip mains so as to carry the 220-volt supply, and to 
change over the consumers from the Britannia, High Street, to the 
St. Pancras boundary in Tottenham Court Road on both sides of 
that thoroughfare. As the work would naturally involve consider- 
able expenditure, negotiations were entered into with the London 
County Council as the sanctioning authority for loans, the cor- 


respondence on the subject having commenced 4s far back as 


November, 1897. The London County Council was, however, not 
satisfied with the information supplied, especially in regard to the 
allocation to capital account of certain charges to be incurred by 
increasing the capacity of the mains. In June, 1899, the Vestry, in 
reply to a letter forwarded by the County Council in the previous 
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month, submitted further information dealing with the work neces- 
sary to be executed in readiness for the anticipated load during the 
winter of that year. This showed that the estimated cost of 
examining and increasing the insulation of existing mains for the 


purpose of increasing their revenue earning capacity, with the 


minimum expenditure of capital, would be as follows: 


Mains in Camden Town on each side between the Britannia and 
the Cobden statue, including labour and materials D . . 21,865 
Mains in Hampstead and Tottenham Court Roads on the west 
side from the Cobden statue to Windmill Street és .. 8,178 
Mains in Hampstead and T -ttenham Court Roads on the east side 
from Drummond Street to the parish boundary... Sa po 
Cost of changing lampe in consnmers’ premises along routes 666 
“Bundry expenses in changing over consumers SR Jeo ae 
Allowance for probable advance in materials up to the time of 
completing the work—asay, 5 per cent. on £6,923 .. 8 „ 846 


£7,289 


The Vestry pointed out to the County Council that the approxi- 
mate total expenditure of £7,269 for the work along the routes 
mentioned would increase the capacity of the mains sufficient to 
enable them to deal with all future demands. On the other hand, 
if the existing mains remained as they were, with the pressure at 
110 volts, and extensions were put in hand to deal with the total 
estimated demand, the cost for extra mains along the routes would 
be £23,731. Having regard to the estimate of £7,269, the Vestry 
stated that the enormous saving in capital expenditure was self- 
evident, and greatly exceeded the cost of increasing the insulation 
and pressure of the supply on the existing mains, and it was there- 
fore submitted that the expense of effecting the change was a fit 


and proper item justly chargeable to capital account. 


: DIFFICULTY WITH THE COUNTY COUNCIL. 


It was still impossible for the Vestry to meet the requirements of 
the London County Council, which next asked for particulars as to 
the capacity of the mains in question. Mr. Sydney W. Baynes, in 
February of the present year, informed the Council that the mains 
were capable of dealing with some 9,400 16-C. p. lamps, that he pro- 
posed to work them when altered at a maximum of 28,000 16-C. P. 
lamps, and that by not pressing the mains up to their maximum 
after the change, better regulation would be obtained. On the 
question of the capital expenditure for changing the mains, the 
electrical engineer mentioned that if the Vestry eight years pre- 
viously had put down the full complement of copper in the districts 
proposed to be altered, an expenditure of £23,731 would have been 
incurred, and the interest and repayments over the eight years 
would have amounted to £10,800. The electric lighting depart- 
ment had therefore benefitted very materially by the: fore- 
sight manifested in that respect. Further than that, the 
Vestry was now in a position to obtain the advantages of the 
higher voltage, not only along the old routes, but in all future ex- 
tensions, without sacrificing a very large portion of main, which 
would have been the case had the Vestry installed the full comple- 
ment of copper at the outset. The saving in capital on mains 
(when working at the new voltage) would enable the gross protits 
to be increased from 6 per cent. to 8 per cent. or more on the total 
capital expenditure. Since the output of these mains would be 
increased by the alteration to an equivalent of that which would 
have been obtained by expending three times the capital, and as the 
Vestry would be able to add three times the consumers, the elec- 
trical engineer stated that it followed that the mains laid along the 
route would be increased in capital value to that amount, in so far 
as their value to the installation was concerned. The letter con- 
cluded with a request for a prompt decision, owing to the urgency 
of the matter. 


THE County Councr’s DECISION. 


The vacillation of the London County Council continued until 
May 15th last, when a letter was forwarded to the Vestry from the 
Comptroller. This letter, which decided the question of defraying 
the expenditure on a peculiar basis, was as follows :— 


Iam directed by the Finance Committee of the London County Council to 
inform you that they have very carefully considered the question in its financial 
bearings, and have received several reports from their chief engineer upon the 
matter. Generally speaking, the Council would be disposed to grant the same 
facilities to a borrower as they themselves are allowed by the Government 
Department which has supervision of their capital disbursements, viz, that, 
after a work or undertaking is completed, only such part of the cost of subse- 
quent alterations is charged to capital account as can clearly be proved to 
increase the value of the work as a whole. The Vestry will appreciate the fact 
that there issome difficulty in applying such a principle to works connected 
with the supply of electric light, because of the rapid development of knowledge 
on this subject which has taken place within the last few years, and is likely to 
take place in the future. Under these circumstances, and in order to meet the 
justice of the case, the committee would be prepared to consider an application 
for a loan for such “improvements” as are under consideration, the amount of 
which had been arrived at somewhat in the following manner: 

Starting with an estimate of the cost at the present time of laying the mains 
as now desired as an entirely new operation, and deducting therefrom the 
amount of loan now outstanding in respect of the mains as originally laid, 
and which it is now intended to replace, a sum would be arrived at in 
respect of which the Council would be disposed to sanction a loan, and 
the period of repayment would be such as, inthe opinion of the Council's 

ohief engineer, might be taken as the fair life of the new works. 

I am farther to state that anv preliminary arrangement between the Council 
and the Vestry would be subject to the sanction of the Treasury being obtained 
thereto, as it is net the intention of the committee to recommend the sanction 
of a loan for a purpose, or for a period, for which they could not also recommend 
the Council to lend the money. I am also to ask what is the amount of tha 
fund created by the Vestry to provide for replacements and renewals in respect 
of the initial expenditure upon the mains now intended to be replaced. 


COMPARATIVE METHODS OF EXECUTING THE WORK. 


It would appear that pending the receipt of the deciding letter 
from the London County Council, the Vestry invited tenders for 
overhauling the copper strip in auticipation of being able to carry 
out the work on the basis of treating the whole of the expenditure 
as fresh capital outlay. Two tenders were reccived, but only one 


snc er ———— — 


358 


THE ELECTRICAL REVIEW. [Vol47. No. 1.188, Avaver 31, 1900 


related to the actual work required. This was submitted by Messrs. 
Crompton & Co., and amounted, including the addition of certain 
items for street covers for insulators, straining bars, reinstating 
pavements, and other works, to £5,849. The other tender, which 
emanated from the Western Electric Company, and proposed the 
removal of the copper strip and the substitution of lead-covered 
armoured mains, reached a total of £4,836. Whilst these tenders 
were under consideration, the above-mentioned letter arrived, 
announcing the terms upon which the Finance Committee would be 
prepared to recommend the County Council to sanction the pro- 
posed expenditure. As the Electricity Committee, after having 
been in correspondence with the County Council on the subject 
for no less than two years and a half, did not feel disposed 
to accept the method proposed for allocating the expenditure, the 
electrical engineer suggested that the difficulty might be over- 
come by laying auxiliary cables along the route, and leaving the 
copper: strip untouched. The existing 220-volt consumers were 
merely to be transferred to the auxiliary mains to a sufficient extent 
to relieve the overload on the copper strip, and the auxiliary mains 
were to be large enough to carry all new customers as far as could 
be reasonably calculated. Another reason adduced in favour of the 
scheme was the impossibility of changing over all customers from 
110 volts to 220 volts. For instance, the transformation was out of 
all question in the case of the delicate instruments at University 
College, whilst it was considered that even if altered for the higher 
pressure, some of the installations in Tottenham Court Road would 
not be passed by the fire insurance companies. The Electricity 
Committee accordingly decided to invite tenders for the laying of 
auxiliary mains, and thus place the Vestry in possession of the cost 
of carrying out the work in three different ways, two of which have 
already been cited in the case of the tenders of Messrs. Crompton 
and Co. and the Western Electric Company. 

The electrical engineer in reporting on the subject, stated that 
the cost of overhauling the copper strip (£5,849) and changing over 
customers to 220 volts would appear to be prohibitive. This was 
not surprising as the constantly varying levels of the culverts, 
involving a lot of extra anchoring gear, and the uncertainty as to 
the amount of labour necessary per yard of trench, tended to 
influence any offer a contractor might submit. Moreover, as the 
supply must be maintained at all costs, a contractor would have to 
provide against loss of time, &c., consequent on the very unfavour- 
able conditions under which he would be called upon to execute 
the work. The second method—the removal of the copper strip, 
laying cables in the culverts, changing consumers over to 220 volts 
and allowing credit for the copper—was undoubtedly the best from 
a purely enginecring point of view. The engincer anticipated that 
the competitive tenders then invited would have the effect of 
reducing the amount quoted in the tender of the Western Electric 
Company. In his opinion, the reason why a lower bid could be 
obtained for the substitution of cable for strip was that firms quoting 
were able to gauge with more exactitude the amount of labour 
likely to be required, and they would have a better knowledge of 
the time it would take to finish the contract. There was also the 
ndvantage that the.drums of cable could be kept alive with the 
current during laying, and thus customers could be more readily 
and rapidly connected as the work progressed. With regard to 
the third method—the laying of auxiliary cables as already 
mentioned—the electrical engineer considered it desirable to 
remove certain misapprehensions as to the value and ultimate use 
of the copper strip. 


THE VALUE OF THE COPPER MAINS. 


The report on the first point states :— 


The whole of the copper strip mains, old and new, cost, according to our 
books, £33,688. Of this there is a great deal which is in a suitable condition to 
the extra pressure. That portion between the generating station in 
Stanhope Street and the pneumatic tube, also the whole of the feeders and 
distributors in the tube, both along Drummond Street and n A 
to end of Tottenham Court Road, Gower Street, and a portion of Euston Road, 
are ina fit condition for the new pressure. Park Street, from the Britannia 
right round to Cumberland Terrace, and Camden Town to Wellington Street 
from the Britannia is already working on the higher pressure. Deducting 
these, we find that the approximate money value of the copper strip mains 
unfit for the new proasure represents some £14,900, and not £60,000, as first 
anticipated. But if the work is executed as C (third method with auxiliary 
cables) this £14,900 worth of copper strip mains will continue in service, and the 
chances of their gradually falling into disuse are remote. By providing the 
auxiliary mains we are able to gain the advantage in the economy of the 
220-volts supply all over our principal thorougbfares at once, with out disturbing 
or inconvenit ncing any of our old customers. The large revenue expenditure 
changing them over will be avoided, and (so long as they signify their wil. ingness 
to change over, should it be deemed expedient at any future date) there is 
nothing to prevent them receiving the benefits available from the reduced scale 
of charges. When the routes provided for in the specifications issued are dealt 
with, it will be many years before the remaining portion of the strip mains in 
other parts of the par sh are loaded up, so that we may assume that we have at 
last come to the end of expenditure on this account, unless unforeseen develop- 
ments occur. 


THE FUTURE USE oF THE COPPER STRIP. 
As to the second point, the report says :— 


Returning for a moment to the future of the copper strip mains in Totten- 
ham Court and Hampstead Roads, the forced removal of the feeding mains 
from the pneumatic tube, or even a greater growth of larger and more imposing 
boildings than anticipated may necessitate the olearing of these copper strip 
mains of all consumers, who would then be transferred to the auxiliary 
mains and changed to 220 volts, and these copper strip mains used as positive 
feeders or sub-feeders as necessity may arise; additional cable negative feeders 
being laid and paired off with a strip positive. The engineer's trouble is 
always to keep up the insulation of the negative main, which has a constant 
tendency to fall, and here that would be met by the higher insulation of the 
cable negative, and the strip positive could then be used safely at 440 volts 
without any expenditure for overhauling, whilst the chances of explosion or 
short circuite would be reduced to a minimum, the whole of the copper then 
being of the same polarity. 

The auxiliary mains bave not been provided large enough to carry the old 
customers a8 well as all new comers, so that shculd the necessity arise for 
changing all to 220 volts the copper strip would have to be utilised as a necessity 
somewhat in the way indicated, but without laying any companion feeder, 
merely changing the polarity of the existing feeders and pairing them off with a 
strip positive. 


é 


The electrical engineer expressed the opinion that the third 
scheme would prove to be the best and most economical. The 
tenders received were as follow: — The British Insulated Wire Com- 
pany, £2,675; the Western Electric Company, £2,618; Siemens 
Bros. & Co., £2,575; and Callender's Cable Company, £2,506.. The 
offer of the Western Electric Company was accepted for the supply 
of the cables at a mecting of the Vestry in July last, and it was 
decided to carry out the work of laying the cables by the Vestry's 
own staff. An attempt was made at the time by Messrs. T. Rutter, 
D. Davies, W. H. Matthews and others, to get the report referred 
back for further consideration on the ground that the proposal 
implied the abandonment of the copper strip mains, and therefore 
a heavy dead loss to the parish. So close was the voting, that the 
amendment was defeated by a majority of two votes only, but after 
receiving an explanation by Mr. S. W. Baynes the Vestry decided, 
by 38 votes to 8, to accept the tender as already stated, and the 
work should now be in progress, so as to be completed in time for 
the coming winter's demand. 


NIAGARA FALLS WORKS. 


— 


By ORRIN E. DUNLAP. 


WHEN the new Niagara power wheel-pit is completed it will have 
a depth of 180 feet, and of this depth about 80 feet have been 
excavated, leaving 100, feet of rock still to be taken out. It is 
believed that this wheel-pit is the largest hole ever sunk in the 
ground at one time in any part of the world. In length it will be 
over 463 feet, and the width will be about 17 feet. This forms an 
immense hole to cut through solid rock at one time. When the 
original wheel-pit was built it was excavated in sections, but the 
prospective demand for power made it necessary that the entire new 
pit be excavated simultaneously. 

The scene about the wheel-pit site is one of remarkable activity, 
and on all sides many men are engaged in the various tasks that go 
to bring about the desired result the completion of the pit at the 
earliest possible moment. When the pit was commenced in 
November last, it was expected that the contract would take 20 
months to perform, and this will bring the completion about June, 
1901. The contract is held by the National Contracting Company, 
one of the strongest contracting companies in the United States, 
and it has brought a vast plant to the grounds to build the pit and 
connected works. The consulting enginecr of this company is 
George B. Burbank, who was chief engineer of the Cataract Con- 
structing Company during the time of the tunnel building. He has 
had a vast experience with this class of Niagara work. The resident 
engineer (or local manager) of the wheel-pit work on the part of 
the National Contracting Company is Walter McCulloch, who also 
is familiar with all the requirements of the contract, and William 
A. Brackenridge, resident engineer of the Niagara Falls Power 
Company, looks after that company’s interests. 

Work on the pit progresses night and day. All blasting is done 
by dynamite during the off hours. Over the pit there has been 
erected a Lidgerwood patent cableway for the purpose of lifting 
the excavated material from the pit. This cableway is operated 
from two towers, one of them being 30 feet high, the other 60 feet. 
The cable used is of steel 24 inches in diameter. The length of 
cable between the towers is 600 feet, while the total length of cable 
used is 840 fect. The cableway has a lifting capacity of 10 tons. 
At each end of the cableway an anchorage has been provided by 
sinking a round oak log, 30 inches in diameter, and 25 feet long, 
12 feet in the ground, and surrounding it with concrete, and loading 
it with piles of rubble stone. The bucket used on the cableway has 
a capacity of 2 cubic yards. It is run up close to the high tower, 


and there the rock is dumped into Goodwin gravity dumping cars. 


The aerial dump is used, and it is operated by the engineer located 
in a small building adjoining the high tower, so no men are required 
near the bucket or on the car. When the dump cars are loaded they 
are run fo the trestle of the Niagara Junction Railway, where the 
material is deposited in order to form a roadbed, so that the line 
may be doubled tracked in the near future. This railroad is the 
terminal] line on the lands of the Niagara Falls Power Company, 
and the very fact of its about to be double tracked is significant of 
the consantly growing business done on the lands of this company. 

On one side of the pit the masonry wall at the top is well 
advanced. The mauner in which the castings are placed in the walls 
as the work progresses, is a most important feature. These castings 
are of various shapes, each being required fora special purpose. There 
are castings for bearings, castings for struts, castings for girder 
bearings, and castings for penstock bearings, and all of these must 
of necessity be placed in their proper places in the walls, in order 
that they may perform the required service in the complete work. 
This work of channelling the walls of the pit is said to be 
the largest ever done on any single contract in the United States 
before. 

In the inlet canal the cofferdam has been completed in front of 
the pit location. This cofferdam is 550 feet long. It is formed of 
two stone-filled cribs with a clay puddle between them. Its purpose 
will be to keep the water back during the construction of the inlets 
for the new pit. 
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The shaft, 10 by 16 feet, in the inlet canal bed in front of the 
power house, has been sunk into the tunnel heading a depth of 180 
feet. The contract for this part of the work has been sublet to 
A. C. Douglass by the National Contracting Company, and he has 
progressed over 200 feet in the excavation of the upper bench of the 
tunnel extension. The length of this extension will be 616°5 feet, 
and will extend on a curve from the present pit to the new pit. The 
length of this curve will be 3684 feet, while it will have a radius of 
1864 feet. The tunnel extension is being built in the same section 
as the main tunnel, which is 18 feet 10 inches wide by 21 feet } inch 
high in the form of a horseshoe. The excavated material is raised 
to the surface by a derrick. About the mouth of the shaft in the 
canal bed there are being built solid masonry walls in order to 
protect it from the water when it is allowed to return to this section 
of the canal. ; 

It will be recalled that the two wheel pits are to be connected by 
a tunnel located about 130 feet below the surface. In length this 
tunnel will be about 200 feet. It will be 6 feet wide and 8 feet 
high, lined with brick and lighted electrically: The pit will 
be lined with brick throughout, and the walls most carefully 
drained by a system heretofore mentioned in the ELECTRICAL 
REvIEw. 

In order to facilitate operations at night, 10 arc lamps have been 
placed in the pit, and a Wagenhall electric headlight has been installed 
on the high tower about 30 feet from the ground. The beam from 
this headlight is cast here and there where most needed, but 
principally along the cableway in order that the carriage may always 
be visible. 

The plant that the National Contracting Company has erected on 
the ground is of considerable magnitude. The compressed air plant 
is said to be lone of the best ever put up in the United States. 
In it are four Ingersoll straight-line air compressors known as Class 
A, and 10 100-H. . boilers. There are also on the ground 10 
Sullivan Machine Company’s channelling machines; six Ingersoll- 
Sergeant rock drills; three Ingersoll-Sergeant gadding machines; 
two 3-ton locomotives ; a 14 miles of track; 40 dump cars; three 
Goodwin gravity dump cars; 10 derricks and hoisting engines, and 
one Byer's travelling derrick of 5 tons capacity. E 

In the performance of the contract 32,000 cubic yards of earth will 
be taken from the pit and inlets; 68,000 cubic yards of rock will be 
taken from the pit, and 13,000 cubic yards of rock from the shaft 
and tunnels. 

The material to be used will be 10,000 cubic yards of Portland 
cement concrete; 1,400,000 lbs. of iron and steel in the castings, 
pipes, and girders; 6,000 yards of cut stone masonry; 13,000 yards 
of brick, which means a consumption or 7,500,000 bricks, and in the 
cofferdams, &c., over 800,000 feet of hemlock have been used. 

When the new pit is completed, 11 units of 5,000 H.P. each will 
be installed in it. While it is understood that changes will be 
made in the construction of ‘these new turbines, still the engineers 
are not yet prepared to state just what the changes will amount to. 
It is likely that this will be decided within the next month, the 
plans and details now being worked out. The new power station 
will present some changes in construction, but the general idea of 
the present stone building will be maintained. 


In this connection it may be remarked that the N iagara Falls 


Power Company now makes a charge for seeing the installation in 
the great power station, but the money thus collected goes for a 
noble purpose and not to enrich the company, which has no desire 
to thus profit. Ever since the power station has been in operation 
there has been a wonderful number of visitors, and for a long time 
they were admitted free. Now a fee of 10 cents is charged for the 
gallery view, and 25 cents pays for a trip about the floor 
in company with a courteous guide who explains all the 
features in an intelligent, clear manner, so that the visitor is 
greatly benefited. The money thus collected goes to endow beds 
for the employés of the Niagara Fall§ ‘Power Company in the 
Niagara Falls Memorial Hospital. has been still further sug- 
gested that a portion of the money so raised should be used as an 
insurance fund for the employ¢s, and this may be done, but it is 
wholly prospective. 


` 
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AMERICAN TRAMWAY PRACTICE. 


Ir has frequently been remarked that the errors in English tramway 
practice have arisen from blindly following American practice, and 
having no justification for so doing. No thought seems to have 
been given to the differences of conditions. We have already 
alluded to the error in following American car practice with mag- 
nified horse cars, and only inside seats. We have long been struck 
with the unwise way in which American car wheels, with weak 
flanges on chilled wheels, have been sct to do an entirely different 
service. 

In America the rails of a tramway are not usually grooved. 
When grooved, the groove is of much more liberal proportions than. 
are allowed in England, where grooves have to conform to certain 
authorised rules. When an American chilled cast-iron wheel runs. 
on a grooved English rail, the flanges will break off in long pieces. 
The flange of a cast-iron wheel is like a fin projecting from the 
mass of a heavy casting. Its attachment to the wheel is poor, owing 
to the well-known phenomena of cooling and contraction stresses, 
and it is comparatively easy to break off such projecting picces.. 
The greater the projection of the flange the greater will be the con- 
traction strains involved, and the liability to break. Cast-iron 
wheels are so much cheaper than stcel-tyred wheels, that their use: 
has become practically universal, but where cast-iron whecls fail to 


— 


run in some cases less than an eighth of their proper mileage, it is 
open to question whether steel-tyred wheels are not after all cheaper. 
The fault, however, is recognised, and has been pointed out by 
Mr. Keagey in the Tramway and Railway World. He fully realises 
the cause of the failure, and. points lout that in Manchester the 
groove has been allowed to be 1j-inch wide in place of the usual 
l inch. He shows also that the flanges are too deep. A flange so 
much as §-inch has only been employed by two English tramways 
without trouble. Most lines use a 4-inch flange, and even a 3-inch 
flange may be used with advantage. We cannot ourselves sce 
any good reason for flanges deeper than 34-inch at most, and we 
fail to find arguments against a depth of #-inch. The chief 
working stress on a flange is probably that due to the causes 
to which we have already referred when dealing with cars, 
namely, the heavy lateral stresses due to the short truck taking a 
turnout. This stress is one that would be seriously reduced with 
double truck cars. Then there is the stress upon the back of the 
flange at points of wide gauge when the ‘flange presses heavily on 
the lip, especially around curves. Of accidental causes there are 
frost, nails from the horses, or other pieces of iron which are 
responsible for many flange breakages. In every case the breakages 
would be minimised by a smaller flange, and the soundness of the 
flange would be improved, also, by the reduction of the depth of 
projection. Much trouble arises from faulty track laying. The 
accuracy of gauge necessary in tramway work docs not appear to be 
realised by the platelayer of railway experience, and the use of the 
single bar gauge does not, we fear, lend itself to the accuracy that 
is desirable in tramways. Practice is far too diverse. There is no 
standard to which rails can be laid. Car builders, and makers of 
wheels and axles all seem to carry on in their own way as though 
such a question as standardisation had no existence. Though so 
many of them are Americans, they never seem to have heard of the 
Master Car Builders’ Association, which has for years been moulding 
all American railroad car practice into one form, so that any truck 
of any line may be run under any car body in the country. 
Essential interfitting parts and leading dimensions are all made 
slike. Not so in tramway work, wherein may be found an endless 
variety of truck frames with different wheels and axles, and other 
details, so that the keeping of spares on any system that has pur- 
chased cars from more than one builder has become costly and 
laborious. What is required in England is, that these points should 
be taken up by such a body as the Tramways and Light Railways 


Association, aud an attempt made to bring about a standard practice. 


Until this is done, there can be no economy in working and main- 
tenance. l 

The present makers of trucks appear to aim at making thcir 
trucks different from others for the purpose of supplying repair 
parts at a maximum price, and we think all tramway managers will 
agree that repairs do cost many times what they shonld do, and that 
lots of castings are charged for in sovereigns where shillings would 
almost be sufficient under a proper system of standardisation. 
Practice has been adopted directly and blindly from America when 
it should not have been, while the system of the Master Car 
Builders’ Association has been neglected, though it ought to have 
been strongly taken up. 


ON THE RELATION OF THE PRICE AND 
EFFICIENCY OF INCANDESCENT ELEC- 
TRIC LAMPS TO THE COST OF ELEC- 
TRICAL ENERGY. 


At the present low price of electric incandescent lamps, consider- 
able economy can be effected by the use of so-called high efficiency 
lamps, because the cost of current during their life is many times 
the price of the lamp at the rates usually paid by the public in 
England for current, and if an incandescent lamp is overrun, the 
increase of candle-power-hours thereby effected, as compared with 
its life under normal conditions, is out of all proportion greater 
than the relative cost of renewals. A consideration of these facts, 
together with other allied circumstances, has induced the leading 
electric supply companies in the United States to undertake the 
supply and renewal of incandescent lamps in their customers 
premises, a proportional increase being made in the rate charged 
for current. The question that suggests itself is at what limiting 
charge for current is the high efficiency short-lived lamp to be pro- 
ferred to the low efficiency long-lived lamp? The terms high and 
low efficiency and life are purely relative, and are subject to modifi- 
‘cation from time to time by improvements in manufacture. To fix 
our ideas, let us assume that the life of a lamp is the number of 
hours during which this lamp will, When consuming its standard 
number of watts per candle at the standard voltage, emit a candle- 
‘power which does not sink below 20 per cent. less than the initial 
ated candle-power. Low efficiency may be defined as 4 watts per 
candle, and 3 watts per candle as high efficiency. l 

A 4-watt per candle lamp can now be relied upon to have a life, 
‘as above defined, of 1,000- hours. A 3-watt per candle cannot be 
relied on for more than 400 hours. The price of both lamps to the 
public may be taken at 1s. The 4-watt 16-c.P. lamp will consume 
4 x 16 x 1,000 = 64 units during its life, and the 3-watt lamp will 
consume 3 X 16 x 1,000 = 48 units during the same period. The 
first lamp will call for one renewal, as against 24 renewals in the 
sccond case. The total cost therefore will be in the proportion of 
(64 x + 12) pence to (48 x + 30) pence, where x is the price per 
Board of Trade unit. 
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When x = 1:125 pence the cost in each case will be the same, and 
either arrangement will be as good as the other, on the basis of light 
obtained, but it must be taken into consideration that more labour 
is involved in renewals when the high-efficiency lamp is used, and 
if a number of the lamps happen to be in the ceiling of a lofty 
room, or in any other inaccessible positions, the extra labour may 
amount to a considerable item. 

Assuming 24d. to be the lowest rate at which elcctrical energy 


for private lighting is likely to be obtainable from the public com- 


panies’ supply mains in the near future, the economy effected by 
the use of the 3-watt lamp, as compared with that of the 4-watt 
lamp, would be 

G4 x 25 + 12 — 48 x 25 + 30 


= 172:0 — 150°0, or 22 pence in every 1,000 hours after allowing 
for renewals. 

At anything like the present rates for current, however, the 3-watt 
lamp would appear to have very marked advantages both for the 
cousumer, owing to the diminution of his bill for an equivalent 
number of candle-power-hours, aud for the supply company who 
could produce more light for a given amount of copper in their 
mains and feeders. 


UNDERGROUND LONDON. 


A DAILY paper has been hunting up a couple of engineers who have 
reduced to black and white and put into a businesslike and practi- 


cable scheme an idea for connecting the many London railway 
The idea of sucha central station- 


termini to one central station. 
is not new. It was advocated in a technical contemporary several 
years ago as an electrical undertaking, the idea promulgated at that 
time being for a central station and a number of radiating lines 
joined up to an outercircle railway. It wassuggested that to travel 
from one connected point to another on the system, the pas- 
senger would travel to the central station and there change into 
the radial line passing through their destination point. In the 
present scheme main line trains are to be run bodily on to 
lifts to be lowered into the tunnels. The platforms of such lifts 
would be about 400 feet long, and we do not see how, even if 
practicable, such lifts would have any advantage over inclined 
planes as at present employed. It appears that the present pas- 
senger lifts have so filled the mental vision of some people that they 
have run to seed, so to speak, in the shape of the proposed lifts. 
Having been no doubt full of their schemè, the ingenious engineers 
have spread themselves in the columus of the Datly Mail. They 
promise to clear off the heavy street van traffic, aud so on, and 
generally to do a good deal more than their lifts would perform. 
Obviously the proposed lifts could be made. There is nothing much 
in a multiple ram lift, or even in a 400-fect centrally supported 
girder with a single ram. A400-ton train on a 400-ton girder platform 


could be lifted by a 50-inch ram. The trouble of these schemes is, 


that they are too big. We have always contended that underground 
London ought to be planned out’as a whole, with due regard to the 
depths of each part of the system, and full consideration of the 
crossing of one tunnel by another. This full system being deter- 
mined upon, no section of it should be permitted to be made by the 
usual enterprise which now lays down ill-considered bits at improper 
depths without giving a thought to the crossing of other tunnels. 
By our system, when many pieces had been laid, a very little 
additional work would put them all into harmonious connection, 
The haphazard laying down of lines at the unbridled desire of 
various promoters must inevitably result in great ultimate 
inconvenience and loss .of capital. Anything worse than 
London’s surface, or rather overhead and suburban system of lines, 
cannot well be imagined, but we foresee a lamentable iteration of 
the same below ground that will be even less capable of adjustment 
or emendation. The trouble in London is that schemes are either 
so big as to be outside the capitalists’ views, or they are so ill-con- 
sidered as to be of little good. The subsoil of London is so peculiar 
that the system of buried lines is such as to be almost unique. Few 
other cities, if any, have such peculiar geological conditions, and yet 
the advantage of such are being sacrificed. The clay band in which 
tunnels can best and most cheaply be built, is not of an unlimited 
thickness, and on this account it is desirable that there should be an 
authoritative skeleton scheme along which construction should be 
allowed. This ideal scheme would be no hardship on promoters, 
but rather an aid to them, for any company who could show the 
capital would obtain a coucession as a matter of course, and not 
require to bring costly evidence as to the needs and practicability 
of its scheme. Such a scheme ought to form the subject of iuvesti- 
gation by the Board of Trade and a committee of engineers and 
business men. 


LOSSES IN SMALL LIGHTING PLANTS. 


[COMMUNICATED. | 


NOME tests in this connection were recently made by 
Profs. Swenson and Richter of the Wisconsin University. 

It is seldom that a small clectric lighting plant receives 
the attention it deserves, either in design or in mainte— 
nance, Nor is anyone in particular to be blamed for this. 
As a rule, a small plant means economy all round 


economy in first cost, economy in working costs, economy 
in superintendence. Such plants are usually put together 
from manufacturer's catalogues, the nearest size of each 
element being chosen with due regard to what appears to 
be a proper allowance for “losses,” These plants usually 
work all right and, to a certain extent, give satisfaction, 
but no one seems to have taken the trouble so far to 
make a systematic inquiry into the actual losses that - 
occur in small plants in order to determine whether the 
apologetic utterance so often heard as to the low efficiency to 
be expected in small plants is or is not justifiable. 

The object of the Professors’ tests is to show the many 
directions in which economy can be effected in a small in- 
stallation, but while this is of course quite right theoretically, 
it is also clear that unless skill is brought to bear upon schemes 
for increasing the economy of operation, it is quite possible 
to spend 208. in saving 15s. The writer remembers tlie case 
of a “new broom in one of the leading railways in the 
United States who triumphantly announced at one of the 
annual meetings of the officials to make up accounts, that 
by carefully checking and controlling the number of lead 
pencils that were served out to the clerks all over the line, 
he had effected a saving of something like $50, as compared 
with the previous year’s lead pencil account. On inquiry, 
however, it appeared that he had appointed a special clerk to 
enter the number of lead pencils asked for against each 
applicants name, so that no one should receive 
more than one lead pencil per month, and the salary of this 
clerk—not to mention postages and cost of stationery—was 
about $350 for the period during which he had been employed 
in checking the extravagant tendencies of the staff as to lead 
pencils. The cost of the pencils was 4 cents per dozen. 

Let us consider what the losses in an electric lighting 
plant are, and the extent to which they may be unavoidable ; 
we shall then be better able to judge as to the degree to 
which the losses in small plants are in excess of the “best 
possible economy,“ and as to the saving that could reason- 
ably be miade by skill and care in superintendence. 

The most efficient steam boilers when working at 75 per 
cent. of their maximum load have not exceeded an evapora- 
tive efficiency of 85 percent. with natural draught. 

The most economical engine known, namely, the Nordberg 
quadruple expansion pumping engine, recently erected near 
Pittsburg for the Pennsylvania Water Company, gave 
1 I. H. P. for an expenditure of 185°96 Th. U. per minute, the 
efficiency being 1359 = nearly 23 per cent. 

The best electrical efficiency of a combined engine and 

dynamo or ratio of 


indicated horse-power 
electric horse-power at dynamo terminals’ 


which has so far been published, appears to be 88 per cent. 

Hence, assuming that such an efficiency as has been 
reached by the slow-running pumping engine above referred 
to could be realised in a direct coupled high-speed engine, 
the best possible resalt per thermal unit liberated in the fur- 
nace of the boiler would be 1 x 0°85 x 0°23 x 0°88, the 
equivalent of 0°172 Th.U. at the dynamo terminals. : 

As a matter of fact, nothing like this is effected by 
even large plants in practice. Central station engineers 
are quite satisfied if they reproduce in electric energy at 
the generator terminals 0°05 of the heat energy liberated 
by the consumption of the coal; but the results of the 
working of some small plants must be terrible to contem- 
plate if tests recently carried out by Profs. Swenson and 
Richter, of the Wisconsin University, are typical of what 
might be expected in practice. 

The plant tested was a combined pumping and lighting 
station. There were two return tube boilers of about 43 
H.P. capacity each. The engine indicated 125 H.P. at full 
load, and was belted direct to a 90-KW. 2,200-volt alter- 
nator. The feed water passed through an open exhaust 
lieater on its way to the boilers. The pumps were two 
in number, each having a capacity of 400,000 gallons in 
24 hours. The test was carried out between the hours of 
5.55 p.m. and 1.15 a.m., when no pumping was done. 

The watt-hours per pound of coal come out at 669. 

The calorific value of the coal is mot stated, but. the 
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water. Assuming a boiler efficiency of 70 per cent. in the 
circumstances described in the test, the calorific value of 


10 
the coal would be 6°45 x 966 x = 8, 758 Th. U. 


— — 


7 
per pound. This is certainly low, but, from tlie descrip- 
tion of the fuel (11°5 per cent. ash), not unexpected. 

The watt- hour equivalent of the heat energy of 1 lb. 
of this coal would be 2,577, and the efficiency of con- 
version f 

67 x 100 
2,577 

Comparing this with what might be expected from a large 

2°60 


. 


= 2'6 per cent. 


plant efficiently operated, it is = 52 per cent., and 


comparing it with the best known possible, it is 172 
15˙1 per cent. only of what could be achieved. 

A considerable percentage of oxygen (13°43 per cent.) 
was found in the flue gases, which means that the surplus 
air passing througli the furnace must have been considerable. 
Possibly the boiler efficiency was not as high as 70 per cent. 

A loss of 2°54 per cent. of the steam raised is recorded 
between the boiler and engine. The steam pipe was un- 
covered, but it is to be hoped that this is not the usual 
practice in small plants, nor that it is usual “that the 
separator drain-cock was not kept entirely closed.” 

The degree of economy which can be effected in a 
small installation is necessarily much influenced by cir- 
cumstances, and it is impossible to lay down any hard and 
fast rules on the subject, nor is it possible to dogmatise as to 
the degree of economy which should be realised. It may be 
safely said, however, that a 100-H.P, plant, properly designed 
with special regard to the conditions under which it has to 
work, show very much better results, even without highly- 
skilled supervision, than those recorded by Profs. Swenson 
and Richter. 


THE PARIS TELEGRAPH FÊTES. 
[FROM OUR SPECIAL CORRESPONDENT. | 


Second Letter. 
Paris, August 23rd. 


WE have just been able to get a complete list of the foreign 
delegates, and a summary cannot fail to interest your 
ers, as so many well-known names are included. The 
International Bureau of Telegraphs sent two delegates in 
the persons of Colonel Emile Frey, the director, and M. 
Eschbaecher, the vice-director. Germany sent some 200 
delegates, but cards of delegateship could only be issued 
for 30, under the presidency of M. Schwieger, Director of 
Telegrapbs. The president of the Austrian delegation, M. 
Bohuslav Schwamberg, engineer, brought with him nine 
colleagues, whilst Hungary sent seven, under the presidency 
of M. Pierre de Szalay, Director of Telegraphs. Belgium 
sent 36 delegates, which were divided into two parties, 
representing respectively the Postal and Telegraph Administra- 
tions. The first section was presided over by M. Dubois, 
Inspector, and the second by M. G. J. Vanhove, inspector. 
Great Britain and her colonies were represented by 28 dele- 
gates, but the whole of the number did not put in an appear- 
ance. The following is the official list:—Mr. W. J. Stewart, 
postmaster, Leatherhead; Mr. Kehoe, postmaster ; Mr. Legge, 
chief clerk ; Messrs. Sawer, Manchester: Brown, Garland 
(London, C. T. O.); Hall, Telegraphs, Liverpool: Brimley, 
Hamilton, S. Marr, Heaviside, Welsh (Burmah), Nigel 
Jones (chief superintendent); Hill, Hutchinson, Leach, 
Madge, 
derson, Hooper, Macrae, Sutherland. Traninger, and 
Williams Bell. Canada was represented by Mr. John 
Eagleson; Corea by M. Saltarel; Denmark by M. A. G. 
de Ellbrecht; and Spain by Senor Luis Cervero. The 
United States were represented by their Exhibition Postal 
Staff, which includes Mr. L. P. Moore, chief of office; Mr. 
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M. Debello as Cassio. 


Olphert, Palmer, Styan (superintendent), Hen- 
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evaporation from and at 212° is put down at 6°45 Ibs. of J. C. Neill, assistant chief; and Messrs. W. A. Brown, 


Dorton, Kimball, and Howard Pruden. Italy was not 
represented. Japan sent two delegates; Luxembourg sent 
its director of posts and telegraphs, M. Felix Newmann; 
Mexico had two delegates present: Norway, eight delegates, 
under M. Hiorth, Postmaster; Holland sent 20 delegates, 
under the presidency of M. Van Ingen, Postmaster ; Persia 
was represented by his Excellency Vezir Hemayoun, the 
Minister of Posts, and his Excellency, Mostecliar-al-Vezaré, 
Councillor of Posts. Roumania's representatives numbered 
two; Russia’s, two, which included M. Pierre Ossadtchy, 
Chief of the General Administration; Sweden sent eight and 
Switzerland 27, the latter delegation being under the presi- 
dency of M. Paul Piaget. The great telegraph and telephone 
companies also sent delegates as follows :—The Anglo- 
American Telegraph Company, one delegate, Mr. Gerald 
Fitzgerald, chairman; the National Telephone Company, 
one delegate, Mr. James Staats Forbes, chairman ; the 
Nordiske Telegraf Sels Kab, three delegates, Col. V. E. 
Tychsen, Member of the Administrative Council, M. F. C. C. 
Nielson, and M. Kolvig ; the Commercial Cable Company, 
two delegates, Mr. George Gray Ward, vice-chairman and 
general manager, and M. Leon Crozat, director of the 
Continental service; the Western Union, Mr. W. H. 
Axworthy and Mr. Slater; and the Eastern Tele- 
graph Company, two delegates, Mr. T. Despecher 
and Mr. George Draper. Thus it will be easily seen that all 
the important postal and telegraphic administrations, exeept 
Italy, were represented at the fe/es. 
Early yesterday an exchange of telegraphs with Italy took 

place, the following telegram being dispatched to Signor 


Pascolato, the Minister of Posts and Telegraphs at Rome. 


“The presence of more than 800 delegates united in 
brotherly reunion, brings with it a keen regret for the 
absence of our dear Italian comrades. Will you please 
express our regret to your staff. Ansault, president; De 
Lirac, Secretary-General of Fêtes; Amiot, president of the 
French Delegation at the Centenary of the Electric Pile.” 

The following reply was received: — 

“Accept our grateful thanks for your kind thought. 
Our delegate, M. Cardarelli, will repeat our message.“ 

Minister of Posts and Telegraphs, Pascolato. 

Telegrams of congratulations were received from the staffs 
at Milan, Bologna, and Innsbruck. | 

On Tuesday, August 21st, a special performance was 
arranged at the Opera Comique, which included selections 
from some of the best operas and plays, and gave us an 
opportunity of seeing the most celebrated performers of 
Paris, The programme consisted of the third act of 
« Cendrillon ” (Cinderella), a fairy tale in four acts, after 
Perrault, the libretto being by M. Cain, and the music by 
Massenet. The singers were Madame Brejean Graviere as 
The Fairy, Mdlle. Guirandon as Cinderella, and Mdlle. 
Thompson as Prince Charming. A most delightful 
selection. A troupe of Spanish dancers gave an ex- 
cellent performance, and then the third act of 
„Otello,“ with M. Mounet-Sully in the title róle. Praise 
would be superfluous for this wonderful performance. 
Mounet-Sully was in his best form, and was magnificently 
supported by his brother, Paul Mounet, as Iago, and 
Desdemona was played by Madlle. 
Lara, and Emilia by Mdme. Wanda de Bonza. The fourth 
act of Gounod's Romeo and Juliette“ was then sung, the 
performers being M. Bartet as Brother Laurent, M. Affre as 
Romeo, M. Chambon as Capulet, Mdlle. Aino Ackté as 
Juliette, and Mdlle. Beauvois as Gertrude. The performance 
evoked a storm of well-earned applause. The one-act 
ballet“ Phoebe” was also a most delightful selection, and 
the afternoon concluded with an entertainment by the cele- 
brated Fregoli. The arrangements throughout were perfect, 
aud the choice of performers and performance most suc- 
cessful. 

During the enfracte we had a chat with M. Baudot, the 
inventor of the celebrated telegraph apparatus bearing his 
name. M. Baudot is just recovering from a most serious 
mental illness, and even now is in a very low state. Several 
times during our conversation he appeared to lose his 
memory. It will, however, give pleasure to M. Baudot's 
many English friends to know that he is now sufficiently 
recovered to leave home, although still requiring the greatest 
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attention. He seemed much gratified by the thought that 
inquiries were made about him in England, and takes the 
keenest interest in the success of his apparatus, which has 
been on trial in the English Post Office for some two years. 
Yesterday, Wednesday, August 22nd, an excursion was 
made to Versailles. The embarkation took place at the 
landing stage at the Pont Royal. Two large boats were 
loaded with delegates, and a most pleasant trip was made as 
far as Saint Cloud. A walk was made through the Park, which 
lost much of its charm because of a rather heavy downpour 
of rain. Despite the depressing weather, the delegates 


managed. to keep up their spirits. Two special trains took 
the party to Versailles. Here a luncheon was given, but so 


large was the number of those present, that it was found 
necessary to divide them among four of the best restaurants 
of Versailles. A visit was then made to the Chateau under 
special guidance, and a tour made round the Park. 

The Mayor of Versailles held a reception in the Theatre 
(the Town Hall being under repair) and offered some 
excellent light refreshments. M. Ansault, the President of 
the Organising Committee, in a delightful little speech 
thanked the Mayor for his cordial hospitality, which had 
added another charm to the many charms and treasures of 
Versailles. The Mayor, in reply, expressed his pleasure at 
having so distinguished a company in his native town, and 
also his regret at having been able to do so little for them. 
He could only assure them that the little he had done was 
done with a warm heart: The delegates returned to Paris 
by the 5.36 special train, reaching that city shortly after six. 
During the stay at Versailles, a special display of the 
Grandes Eaux. was made, this being a most exceptional 
favour. In the evening the Paris staff invited the foreign 
delegates to spend an evening with them in “ Vieux Paris 
at the Exhibition. Dancing and short speeches brought the 
day to a close. It was generally voted a most excellent 
day's entertainment. 


LOAD FACTORS ON TRACTION STATIONS. 
By WX. H. BOOTH. $ 


In the power house of an electric tramway the conditions of 
working differ essentially from those of a lighting station. 
In the latter, assuming ordinary conditions, there is a more 
or less steady daylight load that can be dealt with by one or 
more steam engines loaded to their maximum economy. As 
night comes on, and with it a steadily increasing load, this 
can be foreseen and prepared for sufficiently to secure that the 
plant is loaded approximately to its most economical laad, 
There are no sudden variations of great magnitude. When 
the highest peak of the load curve has been reached, the load 
curve begins to fall away again to a minimum, and engines 
are put out of work as the ammeter shows it to be necessary 
to do so. The load factor of a lighting station is poor in 
the sense that the time during which maximum power is 
being developed, is only a fractional part of the day, that 
is to say, in other words, more of the steam power stands idle 
through the greater part of the day, and is used only for the 
short period of heavy load. | 

In a tramway station the load factor is poor likewise, but 
it is poor in a different sense from that of the lighting 
station. The diurnal load curve is comparatively level as a 
mean curve. It will usually attain its maximum in a short 
time, and will remain at a maximum all day, and drop at the 
close of the day as the cars are shedded. There will be 
waves in the mean curve due to extra loads at certain hours, 
but these will not be of very serious moment. But the mean 
load curve is exceedingly irregular throughout. The mean 
curve is made up of a series of rapidly recurring peaks 
and depressions, the current output of the station varying 
from 0 to maximum all through the day. Except when 
cars are going out in the morning and coming back to shed 
at night, there is no time during the day when the full 
power of the running plant may not be called for. The 
maximum engine power used in the station must, in fact, be 


put to work soon after starting up, and must be run all day. 
But the load factor of the plant is small. The minimum 
power that it is possible to employ in a traction station with- 
out accumulator is that which will deal with the maximum 
load on the station without seriously reducing the engine 
speed at any time. It is justifiable to permit the engines to 
fall in speed for two or three seconds when the maximum 
current is being drawn by the line, because the maximum 
current is of very infrequent occurrence, and it would be 
uneconomical to provide so much engine power and fly-wheel 
energy as would carry over the maximum at fall speed. 
The maximum current endures for so short a period as to 
render such slowing down of very small account. It is 
evident that the engines in a traction power house cannot be 
worked at their economical load, for they must be sufficiently 
large to deal with their full load in the manner above 
indicated, while they are often working at avery small load 
indeed, and even if economical at mean load they must be 
wasteful at both extremes of loading. This question recently 
received some attention in my article on simple and 
compound engines (ELECTRICAL REVIEW. June 15th, 
1900,) in which I discussed the possibility of simple 
engines being worked more economically than cem- 
pound engines, by reason of the fact that the 
simple engine can be made to drive loads much 
greater than can be brought within the scope of compound 
engines, and therefore do not require to be so abnormally 
large in order to cope with the peaks of their load curve 
whereby they would become wasteful at other loads. In 
order to be able to gain some idea of the conditions under 
which a projected plant will work, it is necessary to know what 
are the load factors to be expected. It is very evident that no 
system of theoretical mathematical calculation of . permuta- 
tions and combinations can be relied upon to fix the ratio of 
mean to maximum or minimum load, In a tramway system 
running one car, a fair approximation may be made to this 
ratio. The car will sometimes be at rest. At such times it 
will take no current. The station output will be nil. The 
maximum output will occur when the car is fully loaded and 
is starting up hill on the maximum gradient with the least 
skilful motor man. The mean current will be, say, 8 
amperes, the minimum will be 0, and the maximum perhaps 
50 amperes. The load factor of such a line is thus 0, or 
16 per cent. It is also obvious that with two cars there 
will be frequent coincidences of stopping, when the 
current will be nil, and frequent approximate coincidences 
of starting, when the current will approximate to double 
that of the single-car system. But the two cars would not 
be both starting up the maximum incline together, and the 
actual maximum current would be something less than that 
with the one car, and it is evident that as the number of cars 
is increased the frequency and intensity of maximum peaks 
is reduced and the occurrence of periods of no current is less 
frequent, and very soon ceases altogether. The load curve of 
a station is thus made up of an almost random super- 
position of as many single car-load curves as there are cars 
on the line. Given a sufficient number of such curves and 
their mean would become a straight line, and we should say 
the load factor was 100 per cent. It is probable that no 
empirical formula of simple form could be discovered that 
would give for all stations the load factor. The points to 
be taken into account are, among others, the number of cars 
on the line, the gradients, type of car, speed, service, and so 
on. But it is reasonable to suppose that with a sufficient 
number of systems to compare, an approximate formula of 
simple form might be discovered that would enable us to 
foretell the load factor from the forecast of the traffic. Such 
a formula has appeared to me to be capable of attainment 
after a comparison of a number of systems and their 
statistics of car mileage and units generated. The formula 
deduced holds good within small variations through a wide 
range of practice, and is easily applied, and can be deduced 
from the readings of the recording ammeter. The rule is 

= 1°33 *» where F is the load factor and v is the 
number of units generated in the station in a complete week 
of seven days. The constant 1°33 will not hold good for 
every case, but for all cases so far tested it is a mean value, 
and in no case does the actual value fall far on either side. 
To illustrate the rule we may suppose a one-car service of 
750 miles per week consuming, say, 738 units. The cube 


j 
? 


it 


respectable load factor be secured. 


. 
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root of 738 is 9°03, and 9°03 x 4 = 12°04, a figure that 
will fairly represent the load factor on such a system. 
Again, we will take a small system that consumes 
4,281 units per week. The cube root is 16°2, and this 
increased by one-third is 21°6 per cent. The actual load 
factor was 22:2, a sufficiently close approximation to point 
to some value in the formula. Let a third example be taken 
higher, say at 31,500 units per week. The root is 31°6, 
and the load factor is thus 42°1, the actual factor being 40°8. 
Take another case which does not yet obtain. in actual 
practice, namely, the station generating 422,000 units per 


week. Here the cube root is 75 and 75 x = 100 per 


cent. Thus by the rule when the weekly output exceed 
400,000 units, the load factor becomes 100 per cent., and 
there is an absolutely steady load on the power plant. 
Clearly any additional mileage on such a station would show 
a load factor of over 100 per cent., which is not possible, 


and the rule fails as a mathematical expression, but may it 


not be fairly assumed that any station having a legitimate 
load of 400,000 units per week, would have practically a 
steady load. It would have 600 or 800 cars over a wide 
area of many different descriptions, and it cannot be doubted 
that the loud would be steady, and even with an output of 
probably 6,000 amperes. It is probable that if the formula 
were corrected so as to take into account the average hourly 
output, it would be capable of more general application, 
because as at present deduced, it is derived from the weekly 
output of a number of stations running the number of hours 


daily, usual in British practice. Reduced to the hour basis 


it may be said that the station load factor will be seven times 


tlie cube root of the hourly units or F = 7 , a simple 


enough expression that gives close approximations to actual 
practice, both in established stations and in stations that 
have increased steadily from small to large outputs, the rule 
holding good throughout the rise.” 

The data to hand are mot sufficient to show the influence 
of different types of cars, but the inference is that the ten- 
dency of larger cars will be to slightly reduce the load factor, 
for it is certain that the basis of load factor is the number 
of single car load curves of which the mean curve is com- 
posed, and that a truer basis on which to work would be the 
number of cars at work, rather than the total units gene- 
rated.. Experience, however, teaches us that in large systems, 
which are the more likely to employ large cars, the number 
of units generated in a given time represents a greater 
number of cars on the line than would be represented on a 
small system proportionately to the output, because on a 
small system a greater mileage is usually obtained per car. 
On the other hand, a large car represents more units con- 
sumed. The two factors tend to counteract one another, 
and the use of units generated as a basis in the formula 
does not vitiate results in any case of ordinary practice, 
Assuming that the rule is found to hold good, it becomes 
easy to forecast the probable mean and maximum load on 
any projected system, and it should enable the relative 


economy of different types of engine to be arrived at. It 


also points to the economy to be gained by electrically con- 
necting the whole of the mains on any system, whether fed 
from one or more stations, because only by a large number 
of cars being run off one electrical system can any 
It is improbable 
that a mean half load on the power plant can be 
secured with less than, say, 100 cars on the line. The 
importance of thus ascertaining the load factor is not confined 
to the question of engines. It applies with equal force to 
boiler calculations, With a load factor of 33 per cent., for 
example, it would be folly to put in boilers capable of supply- 
ing steam for the full power of the engines. It would not 
be correct to put in boilers of 33 per cent. capacity because 
the underloaded engine would be wasteful, and would 
probably demand a boiler capacity of 50 per cent. Boiler 
capacity, however, is, perhaps, more easily determined from 
experience of existing stations and the amount of fuel known 
to be burnt per car-mile. It follows that in a well-designed 
station engine tests of full and 25 per cent. overload cannot 
be run with the working boiler power. Each engine thus 
tested will require its own and the spare boiler in the 
familiar instances of stations with one boiler for each engine. 
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NEW PATENTS AND ABSTRACTS OF | 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Taompson & Co., Eleotrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


14,449. imptovements relating to double-pole three-way and similar 
es. E. E. BABTLETr. Dated August 18th. 

14,450. pin provement relating to electrical controliing and regulating 
switches.” KE. E. BARTLETT. Dated August 18th. 

14,458. Improvements in telegraphic relays.” C. E. Wruson. Dated 
August 18th. (Complete.) l 

14,4693. “Improvements in apparatus for elect-olysis.” P. Schoor. Dated 

14,488. ‘*A method of electrically reversing the direction of elevators driven 
by electricity.“ R. Happan (A. Stigler, Italy.) Dated Augu t 13th. 

14,495. “ Improvements in or connected with automatically opened switches. 
T. HEAKE TR. Dated August 14th. 

14.506. Improvements in and relating to dynamo electrie marhinery.“ 
9 G. Brookes, (C. L. Cotton, United States.) Dated August 14th. (Com - 
plete.) 

14.525. Improvements connected with controller brushes.” J. Y. JOHNSON. 
(The Riker Motor Vehicle Company, United States) Dated August lith. 


` (Complete.) 


14,550. = provements relating to the insulation of electric conductors.” 
H. H. Lake. (N. Tesls, United States.) Dated August 4th. (Complete.) 

11,552. ‘‘ Improvements in conduits for electric conductors water or the like.“ 
H. Tuo. Dated August 14th. 

14,556. Improvements in or connected with pipes, conduits, or the like.“ 
J. J. Barz. Dated August 14th. 

14.557. Improvements in or relating to conduits for electric conductors.” 
J. J. Bats. Dated August 14th. 

14,558. Improvements relating to the transmission and receiving of tele- 
graphic signals.” G. F. R. BuockMann. Dated August 14th. 

14,568. “Improvements in toll D for telephones.” R. 
Happan. (The American Toll Telephone Company, United States.) Dated 
August 14th. (Complete.) on i 

14,582. ‘Improvements ia and connected with electric furnaces.” R. 
CHAVARRIA-ConTakDo. Dated August 14th. (Complete.) 

14,608. ‘Improvements in electricity meters.“ 8. H. Hol DEM and 
CHAMBERLAIN & Hook HAu, Limiten. Dated August 15th. ; 

11,633. An improved Phere of electric lighting and apparatus or devices 
therefor.” P. LAPERTOT, G. VILLARD, and L. Piox AUD. Dated August 15th. 

14,607. Improvements in and connected with apparatus for punching strips 
of paper and like material suitable for use in telegraphic transmitters and for 
like purposes, the same being particularly adapted for the preparation of tele- 
graphic messages for automatic transmission over single or duplexed circuits 
which may be received in Morse or other telegraphic codes or type-printed 
characters arranged in page form.” W. L. Wise. (C. L. Buckingham, United 
States) Dated August lith. (Complete.) : 

14,688. “Improvements in or connected with incandescent electric lamps.” 
H. E. Mour. Dated August 16th. 

14,691. Improvements connected with electric poon batteries for traction 
purposes.” S. W. Maquay and T. G. Champers. Dated August 16th. 

14,704. ‘‘Improvements in transmitters for electrical waves or the like 
apparatus.“ C. G. G. BRAUNERHJELM. (Date applied ior uuder Patents, &o., 
Act, 1888, Seo. 108, January 26th, 1900, being date of application in Sweden.) 
Dated August 16th. 3 

14,715. Improvements in and relating to tbermo-electric ag | aa W. E. 
Evans. (La Société Ginestes et Cie, France.) Dated August 16th. | 

14,723. i in magnetic cut-out apparatus.“ L. ANDREWS, 
Dated August 16th 

14,743. “Improvements in electric cut-outs and the like.“ H. F. CLAYTON. 
Dated August 17th. (Complete.) : 

14,750. “Improvements in electric traction.“ E. H. Tyner and A. G. 
HANSARD. Dated August 17th. 

14,794. “Improvements ia apparatus for use in wireless telegraphy.” T. J. 
BowIx Kn. Dated August 17th. ` ; 

14.708. An attachment to ceiling roses for raising and lowering central hole 
weighis or fixing electrical flttings“ R.W.Baanam. Dated August 18th. 

14,441. “Improvements in means and apparatus for telegraphing and con- 
trolling various mechanisms from a distance without wire or other like con- 
nections.” J. T. ARMsTRONG and A, OrLing. Dated August 18th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Oopies of any of these Specifications may be obtained of Mesars. W. P. Trompson 
and Oo., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
bam, price, post free, 9d. (in stampa), 


` 


- 


18,702. 3 ia electricity acoumala ” A. Schansohieff. Dated 
September Ist, 1898. The plate or grid is made with a number of rectangular or 
circular holes through it, the margins of which are inclined so as to form 
grooves or channels. Two such plates may be placed one on the other and then 
burned together, and, if plates with circular holes are employed, those in the 
one plate break joint with those in the other. 3 claims. 


18,722. “Improvements in elne for attaching to telephone or other cables when 
drawing the same into pipes or conduits.” J. Q. Brien. Dated September Ist, 
1998. Telephone and other cables to be drawn into pipes or conduits are pro- 
vided with clips to which the hauling ropes are a'tached. Consists in a frame 
slightly conical on its inner surface and having extension arms joined by a 
cross piece. A screw works through the cross piece and presses by means of a 
plate on the ends of toothed wedges, for gripping the cable. The outer end of 
the screw has an eye. The screw may be omitte), and the wedges otherwise 
caused to grip the cable. 3 claims. i l 


18,740. “‘improvomeunts in safety fuse for electrical installations.” 
Siemens Bros. & Co., Limited. (Siemens & Aktlen-Gesellsohaft.) Dated 
September Ist, 1898. Relates to improvements in fuses provided with shutters 
such as described in Specification No. 24,020, A. D. 1895. Ou the base is fixed a 
pediment on which is fitted a cement block slotted to receive the fuse and the 
shutters. The block also carries the spring contacts for the fuse and the 
terminals for the conductors, which are led in through porcelain blocks fixed to 
the base. The cover has a double top in which are fitted springs adapted to 
force down the shutters when the fuse blows. It is secured in position by 
springs fixed on the base and engaging with catches on the cover. The fuse is 
fitted with oval blocks which are readily slipped into the contacts and turned 
by a lever into good contact. 3 claims. 
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r 18,743. “improvements relating to the extraction of chromium by slectrolysie.” 
J. F. L. Mosilor and E. A. d. Street. Dated September Ist, 1898. A process for 
electrolytically extracting chromium from salts having a chromium-sulphate 
, wherein all the ucts obtained in the anode compartment are utilised 
in the cathode compartment. Where chrome-alum solution is used in the 
cathode compartment, and acidulated water in the anode compartment, the 
residual liquid of the anode compartment is treated with sulphurous acid 
to convert the chromic oxide into sulphate. The excess of sulphurous 
acid is boiled off, sodium bichromate is added, and the liquid is allowed 
to fall in streams into a lead vessel . sulphur at 130° C., 
whereby chrome alum is obtained, which, after adding water and filtering, 
is passed to the cathode compartment. The cathode liquid gradually 
becomes charged by the working with sodium sulphate from which it is 
purified by circulating the liquid, and cooling it down to allow the sulphate to 
crystallise out. The solution is then enriched with chrome alum, formed 
as above, and returned to the cathode compartment. Whea chromium 
sulphate solution is used in the cathode com ent, the liquid leavin 
the anode compartment is treated with sulphurous acid, then saturate 
with hydrated chrominm oxide, and passed to the cathode com 
ment. The chromium oxide required for this purpose is obtained by boiling a 
sodium-bichromate solution with an alkaline or alkaline-earth sulphide, the 
chromium oxide being precipitated. The sulphide is afterwards regenerated by 
heating the sulphate formed with carbon. When porous partitions are not 
ased, the increase of acidity due to the liberation of sulphuric acid is neutralised 
by additions of hydrated chromium oxide, and the chromic acid formed is 
neutralised either by alkaline or alkaline-earth sulphides, or by sulphurous acid 
or chromium sulphide. To indicate the rate of deposit of chromium, a rod of a 
predetermined diameter is mounted in parallel upon the circuit traversing the 
rod or rods upon which the deposit takes place, under such conditions that it 
receives a deposit which will not thicken when the bath is at its normal degree 
of acidity. The indicating rod may be removed from the bath for inspection, or 
it may be connected with a balance so as to show by the movements of the arms 
thereof, if the acidity isas required. Lead anodes are employed, the lead being 
preserved from attack by a regulated supply of water and overflow of liquid to 
prevent the excessive concentration of the acid. Under these conditions the 
anodes become peroxidised, and have a very long life. The cathode may be 
sheet-copper or brass, and the temperature of the bath 70° C. The cell 
yields about 0°23 5 8 of chromium per ampere hour with a continuous current 
of a density of 40amperes per square decimeter of cathode surface. 4 claims. 


16,764. “ on la electric tramways and railways on the conduit 
. J. G. Dated September lst, 1898. Relates to collectors for 
electric railways and tramways on the conduit system. The shank is made of 
two plates enclosing the conductors, and is attached to the socket by a pin. 
This socket is open on one side for access to the wires, and it is hung so that it 
can swing and slide between stops on a rod carried on the vehicle framing. 
Sliding contacts or flanged wheel contacts are carried by arms hinged on brackets 
at the lower end of the shank. The former preferably rely for contact on their 
own weight, but springs can be applied in the two forms as shown. Conductors 
are mounted in insulating blocks, and clamps as described in Specification No. 
17,984, 4.D. 1898, and the joints are made with fishing bars connected by a bolt 
between the ends of the conductor. One bar may be brazed to one end of the 
conductor, and one fishing bar is tapered off towards its end. 7 claims. 


16,608. In ey la telephealc ratus.” A. Graham. Dated September 
2nd, 1898. Relates to the arrangement of telephonic apparatus for use on board 


ship and other exposed places to protect it from water, &o. A waterproof case 
is provided with an inwardly poe tube which fits a downwardly snd for- 
wardly projecting tube from the receiver. The receiver diaphragm is clam 
between two and the magnet coils are mounted on pole-pieces attached to 
a semi-circular magnet with inturned radial ends. The transmitter is of the 
type described in Specification No. 691, A. p. 1898. The carbon block is mounted 
in a block, and is provided with a soft seating. The carbon diaphragm has a 
metal foil facing, and there is a reticulated protective screen. The screw-heads 
are protected by solder, and any metal joints are similarly rendered waterproof, 
other joints having an Insulating varnish such as shellac. The microphone 
is provided with an external handle and is mounted in bearings so as to be 
rotated; the rearward extension consists of a shaft and returning spring. 
Contacts and contact springs are arranged in connection with the shaft for con- 
necting the battery first directly to line and then to line through the micro- 
phone, and also for connecting the bell and receiver alternately to line. The 
transmitter and receiver are connected in separate lines, the transmitter at one 
station being connected to the line of the receiver at the other station. 8 
claims. ` 

18,607. “improvements iu oleoctrio sparkers for explosion cagines.” A. Winton. 
Dated September 2nd, 1898. The igniter automatically times itself nccording to 
the speed at which the engine is running, and is consequently very suitable for 
motors for propelling vehicles. A cam gradually raises a rod against a spring, 
and presses the sparking terminals together, and then suddenly allows it to fall, 
thereby separating the terminals and producing sparks in the admission port. 
There is a spring connection between the rod and the terminal. For adjusting 
the ignition according to the speed, the rod is pulled against a face cam bya 
spring so that as the speed increases the rod is thrown further away from the 
faces and slips off the edge of the cam earlier, and so produces an earlier 
Ignition. 8 claims. 


18,847. “improvements in electric batteries.” M. E. Tua. Dated September 
Brd, 1898. Consists ina method of constructing battery cells, and especially 
those of dry batteries, and of mounting or supporting them so that a cell may 
be conveniently removed and replaced by another. The cell casing is made 
with two recessed parts, into which the ears on insulating caps which close 
the cells, and the two are fastened together by screws or pins passed into the 
cap through holes in the casing. The electrodes may be zinc, which may also 
be semi-circular in form, end silver chloride immersed in an electrolyte of zinc 
sulphate. The electrodes are separated by insulating pieces, which are not at 
the edge to prevent them from bursting the cell when they expand. The cell 
is closed by four successive layers, firstly, a plastic substance which is allowed 
to barden; secondly, a vi: cous substance; thirdly, a layer of plaster of Paris 
which is inserted under a slight pressure and allowed to harden; and lastly, a 
thicker layer of plaster of Paris which is also inserted under pressure. The 

lass cell is indented at the top to hold these layers in place. The con- 
ducting wires pass through sheaths and through the covers, and are then 
turned down under lugs which are held down by screws passing into the covers 
and through the support being beld thereon by nuts. The terminals are con- 
nected together by slotted strips of metal. A porous substanco placed in the 
casing absorbs any electrolyte which may escape. The casings may be made 
large enough to bold two or more cells. 7 claims. 


18,664. ., Maprevements in nene aiting oha of taternal combustion 
e A. F. Evans. Dated Septem wae 1808. One electric terminal is 


scoured in the oyllnder cover by nuts and insulated by packing. The other is a 
lever on a spindle, and is pressed against by an eccentric rod moving in a pivoted 
guide, end carrying an adjustable tappet which engages a projection turning 
freely on the spindle, and connected to a lug fixed on it by a spring, The pro- 
jection is suddenly relcased as the tappet passes it, and contact is broken 

tween the parts. The sleeve carrying the spindle passes through the cylinder 
jacket. 2 claims. 


18,864. ‘improvements connected with olectrical signalling or communication 
on raltway trains.” A. Shiels. Dated September 3rd, 1808. Relates to means 
for preventing the alarm bell and indicator semaphore from being operated by 
the oscillation of the train. As applied to the bell mechanism, a two armed 
piece is pivotted between the pole-pieces of the electro-magnet, so that in its 
norinal position, the heavier arm acts as a stop to prevent the movement of the 
armature which carries the bell hammer. When the magnet is energised, the 
piece is drawn into position and permits the operation of the hammer. As 
applied to the indicator, the semapbore arm is normally locked i» its raised 
position by a catch, which is released by the moyement of the armature when 
the latter is attracted to its magnet. 2 claims, 


18,687. “Mew or uesfui electric switch device for the lighting of 
sta fleers, and the liko, alse for iad the of s and 
bearlags and for fire 


rme.” W. Blanckenhern. Dated September 8rd, 1808. 
Relates to switches for temporarily lighting places such as pstair-cases, &., for 
indicating the heating of bearings, for use ss a fire-alarm, &c. The essential 
part of the apparatus consists of an egg-boiler-shaped receptacle containing 


engaged reply to a subscriber cal 


mercury. In the narrow neck are fitted two contacts connected to a loop or 
bell circuit. The receptacle, in the construction shown, is mounted in a 
‘pivoted frame, which, when partly rotated by the pin, causes the mercury to 
run past the contacts and so complete the circuit. When the a paratus is to 
be used for e the heating of a bearing oe shaft, or as a Are alarm, the 
frame is modified and connected to the bearing or support, and the contacts sre 
80 arranged that the expansion of the mercury due to excessive heating closes 
a circuit. The appliance may also be fitted as a fire alarm in the circuit of an 
ordinary door switch. 4 claims. 


18,841. “Manufacture of homogencens 
electrical glow W C. D. Abel. (Angomeino 
September 5th, 1 Relates to incandescent lam Homogeneous mixtures 


of metallic oxides for making filaments are prepared from aqucous solutions of 
their mixed salts, such as chlorides or nitrates, either by evaporation and 
heating, or by precipitation by alkalies or other reagents, or by electrolysis. 1 
claim. 


18,866. “ 
driv 


bodies of 
Geeolicohaft.) Dated 


la or connected with . condensers and 
ag devices.” 6. Pollak. Dated ptember 5th, 1898. 
Relates to improvements upon electrolytic cells for use as condensers Ko., such 
as are described in Specifications Nos. 1,069, 1996; 28,442, 1807; and 988, 1808. 
The electrodes are made of materials such as aluminium, lead, &c., which have 
the Property of becoming coated with and insulating-layer. The electrolytes may 
consist of t e following :—(1) alkaline salts of phoshoric acid; (2) alkaline salts 
of organic acids belonging to the fatty series which contain (a) two or more 
groups of oxalic acid or (b) a group of oxalic acid combined with one or more 
oxy groups (malic or tartaric acid), or keto groups or aldehyde groups; (8) alkaline 
salts of organic acids of the aromatic series; (4) organic acids of the above 
series without alkalies. The electrodes should be prepared by coating them 
electrolytically, using a current of high potential. 1 claim. 
18,068. “improvements relating to the gesen of 
salte.” E. Laser. Dated September ch, oe aa ‘suing . 
decomposition of alkaline salts, more especially for the production of alkaline 
hydrates, in which process an amalgam of the alkaline metal is formed as an 
intermediate product. In one form of apparatus the cell is provided with 
central carbon anodes and outer cathodes preferably formed of metallie frames 
upon which iron wire is stretched or woven. Separating the cathodes and 
anodes is a Vertical series of troughs containing mercury, the lower edge of each 
trough dipping into the mercury in the trough below, the whole series, together 
with the upper plates dividing the cell into two compartments. The inner 
compartment is charged through a bottom opening with brine, the weakened 
brine flowing away through a pipe at the top. The outer compartment is 
charged through a pipe near the top with water or a weak solution of 
caustic alkali, while caustic alkaline solution is drawn off from the 
lowest part. In use, the brine is decomposed, chlorine being evolved 
and collected by a hood while the sodium combines with the mercury 
in the troughs, forming an amalgam which is decomposed in the outer sides of 
the troughs, mercury again reforming, and a solution of caustic soda being 
produced, while hydrogen is given off and may be collected. A modified form 
of this construction is also shown in which the current may be conducted away 
by means of the plate, the formation of the hydrate from the being, 
under these conditions, produced without the use of the current. A high effi- 
ciency can be obtained by causing a greater current to pass through the brine 
solution than through the alkaline solution by providing a wire of suitable re- 
sistance between the mercury cathode and iron cathode, and by connecting the 
carbon anode and iron cathode with the source of supply, 7 claims. 


10,014. “improvements ia apparatus fer electrie motors.” J. Burke. 
Dated September 6th, 1808. Relates to an alterna ing current motor supplied 
from constant-pressure terminals which is started by current from the secondary 
of a pressure-reducing transformer. The arrangement of contacts can only be 
described with reference to a diagram and therefore is unsuitable for abridg- 
ment. The invention is applicable to continuous-current motors, the trans- 
former being any suitable converter. 18 claims, 


18,071. “Anl rycen recording telephonic messages.” W. Aitken. Dated 
September 7th, 1898. Reſates to telephone systems in which the subscribers’ 


apparatus is provided with counting mechanism. One arrangement is described 
in which a subscriber is provided with a galvanometer and a polarised counter- 
magnet which are only in circuit when the receiver is on the hook. A special 
signalling key is provided for sending intermittent currents when any difficult 

arises. The exchange operator has the plug lines divided by condensers an 

bridged by a double wound impedance coil, the middle point of which leads to 
the clearing-out annunciator and battery for effecting the recorder. The second 
clearing-out annunciator and battery which will not operate the polarised re- 
corder, are in the circuit of the calling plug. In a modified form, the recorder 
is in a circuit with a polarised relay controlled by the switch lever. The ex- 
change is provided with a transformer divided plug circuit, one side of which 
contains the armatures of a relay for reversing the poles of the exchange 
battery, the coil of the relay pee in circuit with a phonograph which gives the 

ing. 7 claims. 


18,076. “‘improvements in wall connections for electric lighting.” A.P. Lundberg 
and K. C. Lundberg. Dated September 7th, 1898. Noles cs e arr ment, 
&c., of the terminals and connecting pieces in wall sockets. A porcelain block 
or base is formed with vertical holes for the reception of the cylindrical con- 
tacts and with horizontal perforations for the locking-screws. Perforations are 
also formed for the leading-ia wires. In one form the contacts are locked by 
eyelet screws which pass through the shaped slots and are seoured by nuts. 
The leading-in wires are pinched by the screws. In modified forms the contacts 
and terminals are secured together by screws fitting in suitably-formed slots. 

claims, 


10,116. “As improved methed of suspending ourta n lamp wires, 
ethor artioles.” P. Ogden. Dated September 8th, 1258. The wire leads ores 


electric lamp are suspended from stems fixed to runners working in grooved 
strips or slotted tubes fixed to the ceiling of a room, &c. 1 claim. 


10,116. “Improvements ia or relating te shields or guards for the carbon peneile 
used in electric furnaces.” J. Bastick. Dated September 8th, 1898. A carbon 
electrode is protected, except at the end, by an iron or gun-metal casing, filled 
or lined with asbestos, fireclay, or other non-conducting material. The casing 
is movable along the electrode by a rack, pinion, and hand-wheel carried by 
bearings on the holder in which the carbon is wedged; or a screw or other 
adjustment may be used. A clamping screw and nut are also provided, tho 
casing being slotted to pass the screw. The invention may be applied to the 
furnace described in Specification No. 29,011, A. p. 1897. 2 claims. 


10,182. . for Indicating at one ond of an electric eren the 
position of an arm or at the other ond ef the olvouit.” P. Ra Dated 
September 8th, 1898. Relates to a system of indicating at one station the 
position of an arm at the other. Various applications are referred to, such as 
ship (including steering), and house telegraphs, station indicators on trains, &o. 
A rheostat has a rotating arm at one station connected in series with a battery, 
key, and ammeter having a pointer which follows the mover ot the rotating 
arm. The rheostat may be in shunt instead of series, or a number of cells may 
goke me place of the rheostat and a voltmeter be used in place of the ammeter 

claims. 


20,046. “ improvements in olectrio safety fuses.” W. L. Wise. W Aig eres 
elektrioitatsewerke vorm 0. L. Kammer & 00.) Datcd September 21st, 1 Relates 
to the class of fuse in which a wire is threaded through a hole in a porclain 
block which can be readily removed or replaced, The block has a female 
screwed sleeve adapted ta fit on a screw and the current flows from one terminal 
on one side of the hase toa contact, fuse wire, and sorews to the other terminal. 
The fuse wires are made of different thicknesses, and the length of the screwed 
sleeve is made to correspond, so that an unsuitable fuse may not be accidentall 
fitted, The length of the serew may be adjusted by a special key which is fitted 
aver a nut. I claim. 


21,046. “improvements in prepayments electric meters.” The British Thomson - 
Houston Company, Limited. (Eotilo.) Dated October 6th, 1898. The coin issuing 
from a shoot completes the circuit between a pivoted trap and a couple of posts, 
one bearing a spring which reaches to the other. A disc bearing a few teeth is 
driven slowly by the meter, and periodically frees the trap, so that a spring flicks 
it to drop one coin and catch the next. 8 claims, 
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with sand, all the other tests being dry rail tests without 
sand. X 

In conducting a test the speed indicator hand was set to 
the intended speed. When this speed was attained, a cir- 
cuit was closed which caused a clutch to move. When this 


clutch was closed, it in turn closed another circuit, and rang 


a bell to signal the motorman to throw off current and 
apply the brake, Obviously, there is great opportunity for 
delay and inaccuracy in this arrangement. With the 
rapid acceleration of an electric car there is no doubt 
that errors could creep in. The car would accelerate 
after the electrical contact of the speed indicator and before 
this was communicated to the motorman. The personal 
lag of the man would also add to the time loss, and the 
criticism of the Street Railway Review seems to have had 
probabilities to support it, as to which more anon. The 
recording instrument was set in motion by the speed instru- 


H ment closing the circuit as first named. It was kept in 


motion until the car stopped, and the curves given in the 
report, of which only our contemporary’s abstract is before 
us, were thus automatically traced. Each competitor was at 
liberty to apply the brake himself if he preferred his own 
skill to that of the motorman. The various brakes were 
applied to one of the cars of the Metropolitan Street 
Railway, aud the trials lasted over a period of three months, 
the cars being run on Lenox Avenue. Sixteen brakes were 
tested, comprising air, electric, hand power, friction track and 
wheel brakes, and a system of brake levers. No data are 
given of brake leverage or of the force available, nor any 
particulars of brake shoes, but where skidding took place 
it was observed and recorded as closely as possible by 
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observers. It is a pity so much trouble and expense should 
have been incurred upon tests that were so inaccurately 
recorded. 

The report contains 66 diagrams, copies of the auto- 
graphic records, and these embody 229 tests made supposedly 
at 8, 12, 15 and 16 miles per hour. Our contemporary 
quoted above states that whereas a speed of eight miles per 
hour is equivalent to 11°73 feet per second, the 54 curves 
for this speed do not in any one instance show that a car 
travelled so little as 11°73 feet in the first second after the 
stop signal was given. The maximum distance recorded was 
23 feet; the minimum was 12 fect, corresponding 
respectively to 15°7 and 8°2 miles per hour. The same 
examination of the stops at 12 miles velocity appears to show 
that the speed varied from 24°9 to 5°5 miles per hour. The 
15 miles curves indicate from 8:2 to 25°9 miles, while the 
16 miles velocity curves show a minimum of 4'6 miles and 
a maximum of 51˙2 miles. In some instances the cars 
travelled further in each of the second, third, fourth and 
even fifth seconds than they would travel at the intended 
initial speed in one second, In 13 cases the car actually ran 
further with the brakes on than it could have gone in the 
time at the nominal initial speed, and in seven of these cases 
the car was running up hill, so that no gradient effect can 
be advanced in extenuation. 


As our contemporary points out, it is most unlikely that 
speeds of 30 to 50 miles per hour could be run by the car 
and mistaken by the observers for a speed of 16 miles only. 
Under these circumstances it is out of reason to accept the 
correctness of the apparatus, though full satisfaction is 
expressed with its exactness and efficiency throughout the 
entire tests, 

For these reasons it does not appear to be even necessary 
to reproduce the figures and conclusions arrived at. The 
report professes to give to some 16 brakes a comparative 
standing. It may be that the time-recording apparatus was 
simply wrongly calibrated, and that every- brake was 
similarly affected, but the figures already given point to a 
general unreliableness of the whole of the tests and 
apparatus, all responsibility for which apparently rests with 
Mr. Barnes. His report is considered to be what Dooley 
would call“ very imposing—to anyone who could be imposed 
upou,” though certain technical publications speak of it as 
valuable, and so on. Only two of the many autographic 
records are printed by the Review. They bear on their face 
a certain appearance of correctness if their time scale be 
altered—that is to say, the curves drawn are of the form 
that would be expected. It cannot be satisfactory to any of 
the companies represented to have gone to so much expense 
and trouble for such inconclusive results. Much might have 
been learned from these tests. As it is they are worse than 
useless, unless by an examination of the apparatus it could be 
found where the fault lay, and that it was one of pro- 
portionate amount throughout; this, however, is not borne 
out by the extreme range of speeds shown for each nominal 
speed. There were probably serious errors of observation, 
in addition to erroneous instruments, and we may well 
marvel that the report has been published with its own refu- 
tation antographically recorded on the diagrams. 

On the general question of brake tests it appears to us to 
be better practice to let the vehicle attain something above 
the test speed, and to apply the brakes when the speed drops to 
the proper point. The brakeman ought to have the speed 
recorder under observation, the recording apparatus 
should be put into action by the first movement of the 
brake, and the actual brake application should be recorded 
by a dot on the already commenced curve, so that the first 
part of the curve would show unbraked retardation, due to 
rail and air resistance, and the brake effect would be shown 
by the second part of the curve. As an instance of the 
value of the report and tests, we may take from Table 10 
u test at 8 miles per hour. The car was stopped in 6°6 
seconds, during which it ran 72 feet. Its average speed 
during the time of stop was thus 10°91 feet per second. 
Put its initial speed was given as 11°73 feet per second, and 


in or out by the toe of the motorman’s boot. 


its final speed was, of course, zero. How is it possible that 
10°91 can be any sort of mean between 11°73 and 0? 

Again, at 16 miles per hour a car ran 211 feet in 7˙9 
seconds, or at- an average velocity of 26°7 feet per 
second. But its initial velocity was only 23°46 feet 
per second, and we are asked to believe that the braked 
car ran 211 feet and came to rest at zero velocity, 
and yet had a mean velocity about 10 per cent. greater 
than its maximum or initial speed. A third test picked at 
random from the same table, and like the two just given 
not worked out by us, is one nominally of 16 miles initial 
velocity, or 23°46 feet per second. Here the stop was made 
in the same time of 7'9 seconds in the space of 148 feet, or 
at a mean speed of 18°7 feet. Clearly the tests are value- 
less. It is a marvel how such discordant figures can have 
been passed by the “ expert and launched into publicity, 
when a little elementary arithmetic serves to show their 
absolute inaccuracy. | 

It is the more curious in that so much labour was spent 
upon the description of the recording apparatus. Our 
American contemporary states that the Board of Com- 
missioners are not versed in technical matters, and have to 
rely on their expert engineer. 


Now that the paltriness of detail that 

Car Brake Details. characterises American car practice is 
being severely criticised, and the servile 

copying of the same by the English builders is being resented, 
we may point out some deficiencies of construction to 
which the eye of the tramway official may particularly and 
earnestly be directed. Let us this week set the hand-brake 
in the pillory. So far as the brake shoes and gears are con- 
cerned, we do not propose to say much. Both pairs of 
wheels are pressed by their respective blocks with fairly equal 
pressure by means of a peculiar lever pinned to both of a 
pair of stiff brake beams, the lever acting on which, is pulled 
eby a rod connected with a motorman’s handle. Apart from 
an unfortunate low quality of iron used in these brake pull 
rods the gear may be left without further notice. But let 
the handle and its immediate connections be studied. We 
find a handle of considerable strength of gun-metal. It is 
fitted upon a vertical spindle that rises from below the car, 
passes through the buffer beam and through the iron floor 
shect and up by the dash-board or plates to a short distance 
above the top of the plate. Near the floor of the car is a 
ratchet wheel in which works a pawl. This pawl is pushed 
The spindle 
passes loosely through a hole in the buffer beam, and 
has a bearing in a thin plate on the top of this beam. It 
projects 6 of 7 inches below the beam without support, 
and is, in fact, unsupported anywhere below the top side of 
the buffer beam. Just below the beam a piece of chain 
is fixed to the spindle. This chain forms the connection 
between the brake handle spindle and the pull rod. The 
brake is applied to the car by the winding of the chain upon 
the weak projecting spindle. The whole device is most 
crude, insufficient , and unsafe, and totally unfit to be relied 
upon to hold a heavy car on gradients of 1 in 10, or even 
sharper grades on which it is regularly employed. The weak 
projecting unsupported end of the spindle is an offence to 
mechanical construction and an invitation to disaster. Even 
such bearing as it might have is denied it, for there is no 
reason why there should not be a good bearing plate fastened 
on the underside of the buffer beam, so as to reduce the 
bending moment of the chain pull to a minimum. We 
presume this paltry device is handed down from horse-car 


days as another proof that the present electrical car is simply a 


magnified mule vehicle, and not designed by an engineer for 
power traction, nor made of any such quality of material as to 
indicate that car builders have a due appreciation of 
the necessitics and requirements of electric traction. Design 
in cars has been purely perfunctory, and not conducted along 
rational lines. As the first railroad cars were but coaches 
put on to iron wheels and axles, so the electric tramcar has 
simply developed somewhat from the light horse car, and 
many of its details are far from sufficient for their purpose. 
But there is no detail so miserably insufficient as the brake 
spindle, with its chain pull and its tue-operated ratchet gear. 
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ELECTRICAL TRAVELLING CRANES. 


By CLAUDE W. HILL. 


THE successive steps in the development of the electric 
traveller are shown in the following diagrams :— 

Fig. 1 shows the first step in the utilisation of electricity 
in which the square shaft (or rope) ranning along the gantry 
is driven by an electric motor, and the arrangement is called 
an electric crane.” 

In fig. 2 the longitudinal square shaft or rope is done 
away with. A motor is mounted on the end carriage of 
the crane, the longitudinal travel is taken direct from the 
motor, and two square cross-shafts are used to transmit the 
motion to the crab for hoisting and traversing. 

In fig. 3 the motor is placed on the crab. In this case 
the hoisting and cross-traverse motions are taken direct 
from the motor, and one cross-shaft only is required to 
transmit the motion for the longitudinal travel. 

In the preceding examples a shunt-wound motor, running 
continuously, is used, and the different motions are started 
and stopped either by clutches or by belts running on fast 
and loose pulleys. The only electrical controller required is 
an ordinary starting switch for the motor. 

In fig. 4 cross-shafts, belts and clutches, are all done 
away with, and a separate motor is fitted for each motion. 
The motors are series wound, each has its own controller, 
and the hoisting train consists of plain spur wheels with an 
automatic electric brake to retain the load when the hoisting 
motor is stopped, so doing away with the necessity for worm 


gear. 


Fiag. 1 to 4.—SuccrssivE STEPS IN CONSTRUCTION. 


Single-Motor Cranes.—The single-motor crane, .of which 
examples are given in the first three figures, is somewhat 
looked down on at present. This is to some extent due to 
the fact that it has not received the same attention from 
designers as has been the case with cranes of the multiple- 
motor type. In the design of the latter every care has been 
taken to make the most of the advantages conferred by the 
use of electricity, while for the single-motor type any 
ordinary mechanical crane has becn considered good enough 
with a shunt motor tacked on. 

As the motor in this kind of crane runs continuously, it 
should be designed to take the least possible current when 
running idle, and to do this compound winding should be 
used with a special form of toothed armature. 

By placing the clutches for the different motions on an 
extension of the armature shaft this would be the only 
moving part when the crane was idle, and as the torque 
transmitted by the clutches would be small their design 
could be simple. By using an automatic electric brake on 
the hoisting train this could also be simplified. 

A crane so made would not offer all the advantages of a 
multiple-motor crane, but it would be superior to any 
mechanical form, and would commend itself to purchasers 
who did not feel justified in going to the expense of the 
m ultiple-motor type. 

Multiple-Motor Cranes.—As shown in fig. 4, a motor is 
placed to each motion. Generally three motors are used, 
but occasionally a supplementary motor is placed on the 
crab to deal with light loads at quick speeds, and sometimes 
two motors are used for the longitudinal travel with a series 
parallel controller so as to obtain two speeds. 


The motors being series wound their torque increases in a 
more rapid ratio than their current, so that they will take a 
given overload with a less expenditure of current than 
shunt machines, they also to a certain extent adapt their 
speed to the load running fast with a light load and slow 
with a heavy one, and as their gap excitation increases with 
the current, sparking is prevented and the commutators pre- 
served. Each motor being separately controlled, a wide 
variation of specd is possible, while when not required the 
motor is stopped altogether, so that there is no expenditure 
of current except when work is being done. An example of 
the variation of speed of a series motor with variation of 
load on the crane hook is given in fig, 5. 


Feet per minute. 


Tons on hook. 
Fic. 5.— SpEED AND LOAD CURVE WITH SERIES MOTOR. 


Controllers.—To a large extent controllers having liquid 
resistances have been used. These are fairly satisfactory, 
but they have their disadvantages. It is difficult to adjust 
the strength of solution to the resistance required, and 
evaporation soon destroys the adjustment. If the resistance 
is too low the motor starts off with a jump as soon as the 
blades touch the liquid, and if it is too high there is a jump 
when the metallic contacts come together, and a bad arc 
when they part. Further, the fumes from the liquid are 
liable to cause sickness, which is inconvenient to the men 
working below. 

For the traversing motions metallic controllers of the 
tramway type are satisfactory, but for the hoisting motion a 
controller giving more gradual changes of speed is necessary, 
and it should in addition carry extra contacts for the simul- 
taneous operation of the electric brake. 

Where the distance through which the load is to be 
lowered is short, there is not sufficient time for it to acquire 
a speed high enough to result in injury to the motors or 
gearing if it is allowed to run down freely. 

Where, however, the distance is considerable, means must 
be provided to prevent the load attaining a dangerous 
velocity, and a convenient way of doing this is to have an 
additional position on the controller in which the armature 
of the motor is short circuited through a resistance so con- 
nected that the motor runs as a dynamo driven by the 
descending load. This arrangement works well; it is fre- 
quently invented, and is repatented from time to time. 

An example of a multiple-motor crane recently designed 
by the writer is illustrated herewith, the illustrations being 
taken from the working drawings. 

The particulars of this crane are as follows :— 

Load 30 tons. Lifting speed 4 feet per minute. Speed 
of cross traverse 100 feet per minute. Span 97 feet from 
centre to centre of gantry rails. Length of gantry about 
1,000 feet. Speed of travel 400 feet and 200 feet per 
minute. 

Fig. 6 is a side view of the crab, the underframe of which 
is made of steel Ħ joists, upon which are mounted cast-iron 
fixings to carry the various shafts. For the lift a motor of 
20 B. H. Pb. is provided. Change of speed for light loads is 
obtained either by altering the gear, for which purpose a 
clutch is provided, or by switching the motor magnets into 
two parallels. 

A section of the automatic brake is given in fig. 7. This 
brake is the writer’s patent, and was described in the ELEC- 
TRICAL Review of March 16th last. 
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The load is taken on eight flexible steel wire ropes 4-inch this case a lever arrangement has been adopted to equalise 
diameter. The drum is grooved and two ropes wind on at a the load on the three wheels, and is shown in fig. 8. Two 
time, so keeping the load vertical. The rope is, of course, motors of 20 B. H. P. are provided for the travelling motion 


Fic. 6.—81DE VIEW or CRAB. 


continuous with an equalising pulley at its centre. For the with a series parallel controller, so that the two speeds of 
cross traverse a motor of 15 B. H. P. is provided, and the axles 400 feet and 200 feet per minute can be obtained without 
of the crab wheels have roller bearings. - Owing to the 

considerable weight of the crane when fully loaded the end Motor, Motor. 


Cross girder. . Cebus e 
Fic. 8.— VIEW or Ex D CARRIAGE. 


inserting resistance. To prevent over running these motors 
have automatic brakes of the same general design as shown 
in fig. 7, but of somewhat simpler construction. 


DGA aA QO K 


f — . STANDARD DIRECT-CONNECTED UNITS. 
e 8 


4 WN Ar the Cincinnati meeting of the American Society of 

N | Mechanical Engineers a preliminary report was made hy the 

: committee on the standardising of engines and dynamos as 

| affecting those parts which are connected, which are 
abstracted as below in the Street Railway Review. 

The three points taken up first were: The sizes or capaci- 
ties of machines which should be standardised ; the speeds 
at which these various sizes of machines should be operated ; 
the diameter of armature bore for cach different size of 

Fic. 7.—SECTION OF BRAKE. machine. The recommendations received from engine 
builders were reported as being remarkably uniform as 
regards these three points. 

carriages are provided with three wheels. With the three The committee was unanimously of opinion that in order 
wheels it is necessary that a spring should be provided for the to secure practical results it should strive not for theoretical 
middle wheel, or that an equalising lever should be fitted. In perfection, but for a result which, while recommending 
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thoroughly good practice, would at the same time coincide 
as far as possible with the practice of the greatest number 
of manufacturers. Also, that it was not desirable to have 
too'many standard sizes, involving, as such a course would, 
the storage of a large number of patterns and carrying large 
amounts of stock for both engine and dynamo builders. 

The sizes recommended as standard are 25, 35, 50, 75, 
100, 150, 200 and 250 KW. | 


STANDARDS PROPOSED FOR Drrect-CURRENT DIRECT- 
CONNECTED ENGINES AND DYNAMOS. 


| Armature bore in inches. 


| 
| ö 
Capaciiyin |g Sead |, 
i | minute. For centre-crank For side-crank 
engine. engine, 
— 
25 300 to 325 4 44 
35 285 to 315 4 54 
50 270 to 300 44 64 
75 250 to 280 54 73 
100 . 250 to 275 6 83 
150 ' 200 to 225 7 10 
200 175 to 200 8 11 
250 150 to 175 9 12 


With respect to the matter of speeds for these standard 
sizes, the principle already stated, of choosing those which so 
far as possible conform to the practice of existing manu- 
facturers, was followed. As two of the members of the com- 
mittee represent two. of the largest manufacturers of 


electrical machinery in the country, it had the benefit of a. 


knowledge of what would suit the builders of generators as 
well as the builders of engines, and the speeds recommended 
apply to a very large majority of the engines and generators 
which have thus far heen turned out. 

It will be observed in the table of speeds given that the 

committee has recommended an upper and lower limit for 
each size of generator and engine. The reason for this is 
that while the generator builders had already constructed 
machines for these extreme ranges, some of the engine 
builders tended rather to the lower and others rather to the 
upper limit. While in a very few cases some engine builders 
go slightly outside the limits, yet the limits recommended 
cover nearly all the data which were collected. 
With respect to the subject of armature bores there are 
two classes of engines, designated commonly as “side crank” 
and “centre crank.“ In tlie very small sizes it will probably 
be found possible to use only a single size of bore, but for 
the standard sizes recommended engine builders practically 
insist upon two separate series of dimensions of shaft. 


HIGH POWER SINGLE-CYLINDER ENGINES 
AT THE PARIS EXHIBITION. 


E. KILBURN SCOTT. 


In the French Section of the Electricity Building there are 


to be seen several examples of large horizontal single-cylinder 


engines. In these days of high-speed engines, which have 
as an object the obtaining of a large number of impulses per 
minute, it is somewhat startling to find several well-known 
Continental firms going right back to first principles, and 
building single crank slow speed engines of upwards of 
1,000 H.P. It is the more remarkable, because in most cases 
they have been built for the special purpose of driving 
alternators, the very machines of all others which for 
paralleling, &c., are supposed to require a multiplication of 
cranks, 

Altogether there are five examples of large single-cylinder 
engines in the French Section. They are :— . 


Remarks. 


' 
4 
| — — | ee - — — ————— — 
) 
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i | 
400 90 , Corliss 
f 


p 
_— u. r. Speed. Valves. 


Garnier & Faure An air pump at end of 


Beaulieu cylinder. 
Piquet & Co. ... 600 94 Flat slide; Coupled to Grammont 
| alternator. 
Weyher & 1,000 Valves operated by bevel 
Richemond | gears and rods. Stroke 
only 39% inches. 
Ditto 500 | 


| 

| 

| Coupled to Farcot alter- 
nator, with Hutin & 
Leblanc Amort is- 
| seur” coils. 


Joseph Farcot... 1,300 784 | Corliss 
! ! 


t 
i 
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Besides these, however, there are in the various Conti- 
nental Sections many large engines with single cranks. 
Thus Messrs. Carels Bros., of Ghent, show a tandem com- 
pound horizontal engine of 1, 000 H.. The cylinders are 
26 inches and 414 inches by 45} inches stroke, and the 
engine drives a 560 kw. three-phase 3,000-volt Kolben 
alternator. Messrs. Sulzer Bros. also exhibit a tandem com- 
pound engine with single crank, which is used for driving a 
three-phase alternator by Messrs. Rieter & Co., the fly-wheel 
of which is-exceedingly heavy. 

Of the single-cylinder engine set, the largest—that by 
Farcot—is perhaps the most interesting. The cylinder is 
392 inches diameter by 53 inches stroke, and when supplied 
with steam at 100 lbs. per square inch will indicate 1,300 H.P. 
with one-fifth cut off and 784 revolutions per minute. It is 


DETAILS OF CONSTRUCTION OF 750-KW. TWO-PHASE ALTERNATOR. 


One of the members of the committee made a special 
investigation of this subject, and secured the opinions of a 
large number of engine builders with respect to the sizes 
which would suit them, which enabled the committee to 
reach a conclusion quite readily. 

The tentative recommendations of the committee are 
given in the table. A number of other matters on which 
it seems practicable to make an agreement will be taken 
up later. 


stated that the following steam consumptions per brake 


horse-power-hour have been obtained :— 


10 Cut off 700 B. H. P. ae 134 lbs. steam. 
+ „ 1,020 „ a a % BAD. „ SG 
wo „ 1,230 „ . 164, „ 


the condenser showing 28 inches of mercury. 


The cylinder consists of a liner inserted in the steam 
jacket, the cylinder ends being also steam jacketed, and 
carrying the Corliss valves, so as to reduce clearance as much 
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as possible. The governor is: fitted with means for varying 
the speed of the engine whilst running, for synchronising 
purposes. All the power having to be transmitted through 
one crank, the size of the shaft is very large, the diameter 
at the fly-wheel being 253 inches, and the bearings 174 and 
154 inches. 

-= The alternator is also built by Farcot, and gives 750 Kw. 
two-phase at 2,200 volts and 42 cycles per second. It is of. 
the inductor type, the field magnet being 

divided into two rings, each consisting 

of 32 poles. These poles are laminated, [~~ 

and held to the fly-wheel by dove-tailed 

iron pieces, a8 shown in the figure here- 

with. The field coil consists of 460 


turns of 7°5 mm. diameter copper wire, | 
having a resistance of 34 ohms. It A 
rotates with the fly-wheel, so that the, [ 7 


machine is not a true inductor machine. 
The exciting current is 50 amperes, and 
with a power factor of 85, the drop in 
voltage is about 10 per cent. The 
diameter over the poles is 5°5 metres 
(18 feet), giving a peripheral speed 
of 4,440 feet per minute. 

The armature is divided into two 
rings, each having its own winding, the 
coils being staggered so as to give the 
two phases, The coils are wound in slots, 
and consist of copper strip 34 mm. x 
38 mm., or 133 square mm. in area, 
the resistance of eich half, when warm, 
being 0°113 ohm. The weight?’of the 
armature complete is 60 tons. 

A feature of the machine is, that 
each crown of poles carries a Hutin 
and Leblanc “amortisseur.” As will be 
seen from the figure, this consists of a copper squirrel cage, 
the section of the conductors being 28 mm. in diameter. It 
is claimed for the“ amortisseur ” that it tends to prevent 
hunting, and, together with the weight of the revolving 
parts, enables the machine to work very well in parallel, 
although driven by a slow-running sing/e-cylinder engine. 

The adoption of a single cylinder for such large powers 
seems strange, and yet there are the undoubted advantages of 
extreme simplicity, cheap construction, and ease of repair. 
All the single-crank engines exhibited, appear to work most 
satisfactorily, and without any sign of vibration. 


DUST FIGURES OF ELECTROSTATIC LINES 
OF FORCE. 


By DAVID ROBERTSON, B.Sc., A. G. T. C., A. I. E. E. 


THE method of getting pictures of magnetic lines of force 
by means of iron filings is so well known that it is surpris- 
ing that the making of analogous pictures of electrostatic 
lines does not also form one of the regular lecture-table 
experiments of every elementary class on clectricity. More 
especially is this the case now that electrostatic phenomena, 
which at one time were considered of purely scientific 
interest, are every day becoming of more importance in the 
application of clectricity to practical purposes. 

Some time ago the writer described * a method of obtain- 
ing such pictures with the apparatus illustrated in fig. 1. 
Tinfoil electrodes of any desired form und number are stuck 
on one side of a sheet of glass, and this is laid in the wooden 
frame, w F, with the tinfoil on the under side. A half-plate 
photographic glass is a convenient size to use, and then a 
plate carrier from a camera or an ordinary printing frame 
will serve to hold it, but larger plates may be used with 
advantage. Vertical connecting wires, with spring tops, 
make contact with the tinfoil electrodes, and put them into 
connection with the poles of an clectrical machine through 
the bare connectors, c, and fine spirals of covered wire. 


See Proc. Roy. Soc., Edin., 1898-99, page 361. 


These connectors are insulated from the table by a sheet of 
glass or ebonite. Each electrode will have a separate vertical 
wire, and the connections for any desired combination are 
easily made at the bottom by short pieces of bare wire. 
Another bare rod, S C W, lies across the two horizontal wires, 
so as to short-circuit the machine. 

By means of a sieve or pepper pot fine sawdust is sprinkled 
as uniformly as possible over the top of the glass, and then 
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Fic. 1.—APPARATUS FOR MAKING RoBERTSON’s FIGURES OF ELEcTROSTATIC_FORGCE. 


tle machine may be set in motion by an assistant. The 
operator should now start tapping the rod carrying the 
frame, &c., and then lift the shortscircuiting wire by the silk 
thread, 8 T. Whenever the machine excites, the dust will 
be seen to gather into lines, and the action should be 
stopped by dropping the short circuiting rod as soon as the 
desired effect is obtained. The whole secret of getting good 
results lies in stopping it at the right moment. The 
tapping must, of course, be discontinued before 8 C R is 
dropped, or the dust will get shaken out of position again. 
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Fic. 2.—FIELD oFga SINGLE Disc. 


By observing the following rules good results may be 
obtained with a little practice. The glass plate must be 
level, as otherwise the vibration produced by tapping, which 
is necessary to diminish friction, causes the dust to shift 
downwards, It should not be clamped in any way, but 
ought to lie loosely in the wooden frame, so as not to give 
vibration figures superimposed on the electric ones. The 
sawdust should be fine, but not powdery. That obtained 
from mahogany with a tenon saw or a coarse rasp does very 
well, and it is a good plan to blacken it with ink so as to 
make it more visible. Many other materials, such as tea 
leaves and oatmeal, will also do. When glass is used, for 
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insulating from the table, white paper should be placed 
below it. The dust is then easily seen against the white 


ground, which should be well lighted. This is the best way - 


of looking at these curves. The glass plate should be care- 
fully discharged in a current of hot air between each 
experiment. 

The behaviour of the dust depends very much on the 
material of which it is made, on its fineness, and on the 
state of the atmosphere. With coarse sawdust the lines 
often draw together, and become more strongly marked when 
the action is prolonged, the ends at the same time gradually 
receding from the foil. At other times, more especially with 
fine light dust, almost as soon as the lines are formed it flies 
off the plate, beginning at the parts immediately over the 
tinfoil. It is this which necessitates the rapid discharge 
given by the short-circuiting rod. Most of the illustrations 
show the effect of the commencement of this jumping off in 
reducing the amount of stuff in the neighbourhood of the 
electrodes. 

Several curves obtained in this way are reproduced in 
figs. 2 to 7. For fig. 2 only one electrode in the form of a 


Fic. 3.— FIELD or Two OPPOSITELY CHARGED Discs. 


circular disc was employed. We may regard this as showing 
the lines of force round the edges of a charged circular disc, 
or as the projection of those from a charged sphere. 
Similarly we may look upon figs. 3 and 4 as illustrating the 
fields of two spheres when electrified with opposite, and 
with similar charges respectively. In like manner, figs. 5, 
6 and 7, which show the fields surrounding charged strips, 
may be taken to represent the fields of flat plates, of which 
the strips are cross-sections. 

In comparing these with magnetic curves, it should be 
remembered that in every case the tinfoil electrodes corre- 
spond with the ends of magnets whose cross-sections are of 
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Fic. 4.—Frevp OF Two SIMILARLY CHARGEDsDISCs. 


the same shape as the tinfoil. Thus, the long strips do not 
correspond to magnets placed lengthwise, because the whole 
of one strip has a charge of the same sign, while the two 
ends of a magnet have opposite polarity. 

When it is desired to fix the curves for future use, tho 


upper side of the glass should be coated beforehand with 
paraffin wax or a mixture of wax and vaseline. This can 
be done by heating the plate before a fire, and then rabbing 
it with a piece of the wax. When sufficient has been thus 
melted on to the glass, and spread as smoothly over it as 
possible, it is placed horizontally and allowed to cool. After 


the wax has set, curves may be made in the same way as 
before, and then fixed by holding the plate before the fire 
again until the wax melts, keeping it level until it has again 
set. A cover glass should then be placed on this side, and 
the whole bound up like a lantern slide. 


Fic. 5.—FIELD OF a SINGLE STRIP. 


The waxed surface offers more friction than the plain 
glass, but in spite of this, nice curves can be obtained and 
fixed in this way. 

The behaviour of the dust may be explained thus. Sup- 
pose we have a number of conducting particles lying on an 
insulating surface, and near to it an electrode charged with 
positive electricity. Each particle will have a negative 
charge induced in its near parts, and an equal pdsitive 
charge on its further ones; and since the field 
tends to separate these as far as possible, each 
particle will tend to set with its longest axis 
in the direction of the field at that place. We may therefore 
draw them in that position. It will then be seen that when 


Fia. 6.—FIELD oF_Two OPPOSITELY CHARGED STRIPS. 


two particles are exactly abreast, as at a (fig. 8), they will 
repel one another ; but if one is a little ahead of the other, 
as at B, they will attract one another, and so tend to draw 
into line, with the result that curves are formed which show 
approximately the direction of the force at each point. 
Evidently it is preferable to have long-shaped particles, so as 
to let the opposite charges get farther apart, and to allow 
each particle itself to indicate the trend of the field. Since 
the attracted negative is closer to the electrode than the 
repelled positive, the attraction will be greater than the 
repulsion, and there will bea slight tendency for the particles 
to move‘towards the electrode under the conditions of the 
diagram. So far this explanation is on the whole the same 
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as for magnetic curves, with the substitution of + and — 
charges for N. and S. poles. With magnetic curves the 
drawing in of the filings towards the poles is very well 
marked. 

There is, however, an important difference. The poles of 
a magnet cannot leave the metal, and every filing must have 
equal N. and S. poles, but it is possible for the electric 
charges to leave the particles, and to have-a particle with 
only one charge on it. Now, in our experiments, the tinfoil 
is sligħtly below the level of the dust owing to the thickness 
of the glass. The attracted charge on each particle will, 
therefore, keep towards the wnder side of its nearer end, 
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Fic. 7.— FELD or Two SIMILARLY CHARGED STRIPS. 


while the repelled charge will take the / r side of its 
further end. Consequently, the attracted charge is more 
liable to be deposited on the glass. There would then only 
he repulsion, and no attraction, and so the particle would be 
driven away. This explains how the dust flies off, and why 
it does so most energetically above the tinfoil and its imme- 
diate neighbourhood, where the force has a large vertical 
component. This vertical component might, of course, be 
eliminated, except on the top of the tinfoil itself, by placing 
the tinfoil side upwards, so that the dust and tinfoil come 
on the same side, but other difficulties then arise with the 
connectors, and from the fact that the dust is in actual 
contact with the electrodes. ek 

There is also the possibility of charges passing from one 
particle to the next, and for both these reasons we do not 
wish the material to be too good a conductor, at least, on 
the surface, and yet it must be a conductor to allow the 
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Fic. 8.—INDUCTIVE ACTION ON THE PARTICLES. 


induction to take place. In fact, a conducting kernel within 
un insulating shell would be an ideal type of particle to 
employ. 

Again, when the electrodes are strongly charged, the elec- 
tricity creeps over the surface of the glass, and so increases 
indefinitely the extent of surface actually acting as elec- 
trode. This is why we do not get results if they are charged 
beforehand. 

The forces concerned are thus much smaller than with 
magnets. Hence much more care is required, and the curves 
are not so strongly marked us the corresponding magnetic 
ones. Cases with two oppositely charged electrodes, such as 
tigs. 3 or 6, give the largest forces, and are therefore the easiest 
to obtain, while those with two like charges do not as a rule 
come out so sharp. 


A NEW METHOD OF STARTING THREE- 
PHASE INDUCTION MOTORS. 


Br W. d. RHODES, M. Sc., M. I. E. E. 


THE Electrical Remew (New York) for August 15th, 1900, 
contains a description of a new method of starting three- 
phase induction motors, due to Herr J. Fischer-Hinnen, and 
employed by the Krizik establishment in Prague. 

The ‘method consists in, instead of using the ordinary 
non-inductive resistances in the rotor circuits, inserting a 
parallel arrangement in each rotor circuit, one branch of 
which is a non-inductive resistance, while the other branch 
has small resistance and large inductance. 

Tt is stated that at the moment of starting, the coil of 
large inductance acts in all respects like a very high re- 
sistance, and the two coils act together in much the same 
way as would two large resistances in parallel. As the speed 
increases and the frequency in the secondary circuit. 
diminishes, the apparent resistance of the inductive coil 
diminishes and the large ohmic resistance is thus shunted 
by an apparent resistance of constantly decreasing magnitude. 
Finally, when full speed is attained, the total apparent 
resistance of the starting system is sensibly equal to the 
ohmic resistance of the inductance coil. 

The oily advantage of this starting arrangement appears 
to be the avoidance of cutting-out the starting arrangement 
after full speed is attained. The apparent resistance and 
aie of the parallel arrangement are given respectively 
y— ‘ 


3 L 2 
R = mo. 
R 
2 
wL = A 
w” la 
where w = 2x n,n being the frequency of the rotor 
currents, 
Ia = the self-induction of the inductance coil, 
RI = the resistance of the non-induction coil. 


This result is obtained on the assumption that the ohmic 
resistance of the inductance coil and the self-induction of 
the non-inductive resistance are negligibly small. 

From this it would appear that a further displacement of 
the rotor currents behind the induced rotor E.M.Fs. of an 
angle ô, would take place, where ò is given by 

Ri 
wt L 

Now R, is constant and fairly large, while w diminishes 

as the speed increases. The value of è would thus be 


greatest when the speed of the rotor is a maximum. At any 
period of the motion there is an increased lag of the rotor 


tan 8 = 


currents behind their corresponding E. M. Fs. which has a 


deleterious effect, not only in decreasing the starting torque, 
but in decreasing the power factor of the motor at all times. 

The method should not produce results as good as can be 
obtained by the use of a non-inductive resistance alone. 

It is obviously an advantage if a starting arrangement can 
be used, which practically cuts itself out automatically as the 
motor runs up to speed, but I venture to think that this 
advantage is more than balanced by the disadvantage of a 
diminished power factor and a diminished starting torque. 


CORRESPONDENCE. 


Y.J. in G.B. 


On Saturday last I was busily engaged smoking my pipe, 
and lazily perusing the current week’s technical journals. I 
must have been dreaming, for it seemed to me that I was 
wafted across the herring pond and was reading a Yellow 
Journal.” Could it be that I had assassinated somebody, or 
that I was a candidate for the Presidency ? Yes, it must be 
either one or the other, for surely I was reading a most 
vituperntive article on myself. But no, after all, on turning 
the periodical over I found it was the familiar ELECTRICAL 
Review. But what could the article be about ? What had 
I done? I began slowly to recognise that I had committed 
a great crime, I had written a paper 
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It would seem, when simmered down, that the sum total 
of the criticism is that my critic and I do not agree on 
certain points, and, as he states, some of my suggestions lack 


originality. -In the first place, my critic appears to make a. 


great point that the best method is to bunch overhead wires, 
say, every quarter of a mile, and to run them below the level 
of the road across the track in a drawn-in conduit. He 
does not say whether he would insulate them. Later on, he 
mentions multicore cables overhead, so the presumption is 
that in the first instance he refers to multicore cables under- 
ground. If this be so, then his criticism errs where he 
claims that I have, viz., lack of originality. This point of 
laying underground crossing telegraph or telephone wires 
was the method stated by myself in the paper to be the best 
and most desirable. But surely my critic knows something 
of the Postmaster-General, and, knowing this, must know 
also that His Majesty will not deign to consider such a 
proposition as multicore cables above or below ground. 

Then again I read, “Mr. Quin is wrong, surely” (“ surely“ 
is a very comforting word), “when he states that wooden 
strips are largely used as a protection against falling wires.” 
Does my critic dwell in an office, and dream of overhead 
systems of traction, or does he visit towns wherein overhead 
systems exist, and if the latter, does he use his eyes? Now 
it seems, according to my, critic, that if these wooden 
strips are used it would be contrary to the Board of Trade’s 
orders. I will leave the engineers of the lines where these 
strips are used to settle that matter with the Board of 
Trade; but I happen to know that the Board of Trade 
have approved wooden strips in the case of Aberdeen, and 
that in Liverpool, at the time my paper was written, guard 
wires had in certain parts of the line been replaced by 
wooden strips with the approval of the Board of Trade. 
Also many of those attending the M. E. A. Convention, and 
who heard my paper, stayed during that visit in Leeds, in 
which town also wooden strips were used along parts of the 
line. 

As regards the question of unsightliness of hammocks, 
this of course must be largely a matter of opinion. To me 
it seems that guard wires along a street are not so unsightly 
as a hammock and a bunch of wires crossing the street. 
The meshes of the hammock could certainly be made 
smaller than the two to three feet which I mentioned, but 
this two to three feet is the size which I have seen adopted 
in several instances. But if we make the meshes smaller 
we bring the hammock more into prominence, and therefore 
render it more unsightly. | 

I will, with your permission, Mr. Editor, now deal with my 
critic’s criticism of the suggestions contained in my. paper. 

1. The erection of two guard wires 18 inches apart, and 
2 feet maximum above the trolley line. 

My suggestion was 2 feet minimum, not marimum, and my 
critic’s statement that this is not original, and that the Board 
of Trade would see that it was carried out is not correct. 
The dimensions of guard wire supports required by the 
Postmaster-General are 16 inches apart, 18 inches minimum, 
3 feet maximum. The Board of Trade have no standard. 

2. Stipulates that a falling wire must not be able to cross 
an unguarded length of trolley wire. : 

This may appear obvious, but it nevertheless requires atten- 
tion, as in several cases which have come to the writer’s 
knowledge, a guard wire length was not sufficient to protect 
the trolley line from a falling telephone wire which broke 
close to one support, and was blown horizontally before 
falling. 

3. Each span of guard wire shall be separate and distinct 
from its neighbour, but metallically looped across. 

My critic deems this unnecessary, and further states that 
to be carried out logically would mean that every span was 
anchored back to the next pole at either end. This is sheer 
nonsense. In order that each span may be distinct, it is 
simply necessary to have two supports on the one guard wire 


standard, and that the guard wires shall be fastened to both, 


and bridged over by the tailing pieces of wire. My critic 
goes on to add that a limit should be set to the length of 
guard wire, say, three or four spans. He lets himself down, 
however, very gently by adding that it is necessary 
to bind or clamp the wire to the support.” Is it not 
preferable that he should have a double bond or clamp, and 
this is practically what my suggestion implies. 


4 and 5. No insulators to be used, and terminals of each 
length of guard wire to be bonded to the rails. 

Quite right, my dear critic, it is absurd to insulate, but 
where have you been living all this time not to know that it - 
has been until quite recently, even if it be not now, the 
practice to insulate? Have you not heard of the town where 
they have an unpaid bill filed carefully away, which bill was 
the consequence of insulating guard wires? The bill read: 

To one telephone exchange complete £700 


Quite recently I was connected with a certain tramway 
undertaking in which the engineer for the tramway company 
insisted upon insulating his guard wires, and when I, on my 
part, insisted that they should be earthed, he simply clamped 
them to a supporting post which was bedded_in concrete, 
and had about 15 feet of roadway between it and the rails. 
Of course, my dear critic, you will be quite at liberty to 
support your guard wires by means of pieces of porcelain or 
china, but so long as these pieces of china or porcelain do 
not insulate the guard wire, they cease to be' insulators. 

6. Now as regards dividing the trolley line into sections, 
I am not quite such a fool as to be unaware that the Board 
of Trade insist upon sections not longer than half a mile, but 
what does this Board of Trade requirement mean? I may 


have a length of line of five miles, and have no feeders other 


than the trolley line provided I put a section insulator and 
a bridging switch at each half mile. But of what use in 
this case would be maximum current cut-outs per section ? 
They would have to be in series, and on short circuit at the 
far end of the line the whole lot would come down. It 
would be obvious even to you, my dear critic, had you 
thought for one moment, that you cannot effectively use the 
maximum current devices “suggested” by myself, unless 
your sections are fed in parallel and not in series; and this 
being so, it is a suggestion outside the Board of Trade’s 
requirements. I would also ask you, dear critic, how, if you 
cannot predict with any degree of accuracy the maximum 
working current of a section, you can calculate the feeders of 
your system ? ; ö 

7. My critic deems it doubly difficult to persuade His 
Majesty of St. Martin’s-le-Grand to place a fusible metal 
bridge across the disconnecting shackle which I suggested 
should terminate the span of overhead crossing or telegraph 
wires, This is not so. . 

Apologising for trespassing so much upon your space. 

| Robt. C. Quin. 


Corporation Electricity Works, Blackpool, 
September 1st, 1900. 


Conduit v. Trolley. 


I am not an engineer, an electrician, nor an underground 
faddist, but just the ordinary ignorant, but fairly con- 


scientious, town councillor. 


As such, I should not like to get out of my element by 
plunging into a technical discussion, if it were not that your 


criticism of Mr. J. Allen Baker’s remarks savours so much 


more of the heat of politics than the calm of science. 

1. Dealing with loss of electricity in working, you say 
that it is possible to insulate an overhead wire more 
effectually than an underground system. No doubt; but is 
this to the point? Mr. Baker, and subsequently you your- 
self, refer to the ordinary overhead installation with an earth 
return, and all figures as to cost, and all arguments as to 
sightliness fall to the ground if you add another lot of wires 
in order to get this ideal insulation. 

2. You blame the County Council because it has not made 
a personal examination of the conduit system in certain 
towns. 

In some cases, no doubt, ocular demonstration is neces- 
sary, but I venture to affirm that all the members of the 
L. C. C. can read if they cannot write, and that nothing 
would be gained by their going on a kind of electrical 
beanfeast at the public expense. 

I believe, however, that many members have privately 
examined many of the systems you enumerate, and the 
Highways Committee has gone so far in this direction, as in 
my opinion to waste a considerable amount of time at the 
Light Railways Exhibition, examining into matters such as 
the shape of a yoke, best left to our electrical advisers, 
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3. You say that Mr. Baker is utterly wrong in his 
estimate as to comparative costs, and that, as a matter of 
fact, example has shown that conduit costs about double 
_ overhead. 

I speak as afool, but as I understand it, London does not 
stand on all fours with other towns. The cost of the 
necessary street works is in either case so much greater than 
elsewhere that the difference between the two systems 
becomes comparatively small ; particularly when the require- 
ments of Kew and Greenwich are taken into consideration. 
4. You assert very dogmatically that there is not more 
electrical plant in an overhead system, and that therefore it 
is not to the interests of electrical manufacturers to advocate 
the trolley. l 

On this I am content to rejoin that even admitting the 
5 it is insufficient for the conclusion, which is affected 

y another item, viz., the fact that electrical manufacturers 
have the experience and plant requisite for producing the 
stock pattern trolley car, posts and wiring, whereas the 
conduit is to the majority an untricd field, where knowledge 
and capital have to be laid in afresh. 

Finally I would point out that your article, this letter, 
and any others that may appear, bave unfortunately no 
practical value, as nearly all the London road authorities 
decline to allow the Council to erect overhead wires, and one 
of the largest parishes so outbakers Baker on the conduit, 
that it nearly spilt the whole apple cart on the question of 
allowing the Council the option of experimenting with 
surface contact. 

A Member of the Highways Committee. 


You really are a little optimistic! In your article in last 
Friday’s issue you labour to prove that the Liverpool acci- 
dent does not justify an alarmist attitude. Very well, let 
a: grant this (though in some quarters it may be com- 

ated). 

But what about “ the minor and subsequent mishaps in 
the same town, luckily unattended by any injuries to pas- 
sengers or passers-by, the result of what with a horse-drawn 
car would be termed furious driving . . . . and would have 
‘happened just the same if the conduit had been used instead 
of the overhead method?“ 

Will you be good enough to say whether the account in 
the Daily Mail of the 25th ult. is to be believed or not? 
If the former, I cannot understand your statement above 
quoted. A span wire comes down, the car driver tries to 
twist it out of the way, and apparently has a narrow squeak 
of realising an insurance policy. 

Another accident. A trolley jambs in a frog and the 
trolley standard is wrenched out of the car, several ladies 
and gentlemen having narrow escapes !” 

Really, Mr. Editor, if these are accidents that would 

have happened just the same with a conduit system,” I am 
almost forced to think that if I were to take the trouble 
(which I don’t propose to do) to look up in the index of 
your journal for Mr. Baker's “case after case in recent 
years,” I should find the same paucity of information (as 
compared with the reports of a newspaper which has 
avowedly taken up the case for the overhead trolley) as I do 
in your present issue. 
That happy word “luckily ” contains the pith of the 
whole thing. I seem to remember stories about trolleys 
getting entangled in span wires and bringing down the whole 
network into the street, and trolley standards leaving cars, to 
the imminent danger of the public, at other places than 
Dublin, Bristol, Leeds and Liverpool, luckily” unattended 
by any fatal injuries. May T always be among the lucky 
ones. 

However, no one wishes to deny that such accidents are 
rare, and will probably be rarer: only why try to minimise 
them as though we were afraid of them ? 

| A. W. Taylor. 

[The mishaps to which we referred were caused, we were 

informed, by cars missing the points.—Eps. ELEC. Rev.] 


Destructor Tests. 


In your issue of August 31st we observe you give a 
resume of tests purporting to have been made at Hyde in 
destructor cells. Now us we are interested in Hyde (this 


authority having passed our plans and specification for the 
erection of a set of destructors in connection with power plant 
for sewage pumping) we should be glad if you will correct 

is, as it is calculated to do us considerable damage. We 
presume the remarks apply to Ashton-upon-Lyne, where we 
believe tests have been made recently, and the figures you 
give as to steam used in the blowers leads us to suppose that 
this is the installation you have in view. . 

As to steam consumption, it is true that the destructors of 
the type referred to in your paper consume a large proportion 
of the steam, but this is not so in the case of ours, as we 
think we know how to make a blower which is designed to 
use the minimum of steam, and in actual guarantee of 


_ destructor work, 15 per cent. has been demonstrated as the 


steam required for the blowers, and as in nearly every case 
we get considerably over 1 Ib. of steam per pound of refuse, 
there is still well over 1 lb. of steam left for useful work, 
after all we require for our blowers, i. e., for creating a 
draught for destroying the refuse and making it into an 
innocuous clinker. 

As you have been so persistent on the pessimistic side of 
the destructor business, we venture to suggest that you 
should send an expert down, either to Hereford, Rochdale, 
or Darwen, without previous intimation, and ascertain for 
yourself that what we claim is not such a “ fairy tale” as 
your readers will, we fear, be led to suppose from the very 
disparaging remarks made on this much-discussed question 
so frequently, as truth will, we feel sure, be found much 
nearer what we claim than what we suppose you insist is the 
actual result of destruction generally ours included. 


For Meldrum Bros, Limited, 
Joun W. MELDRUM, Director. 
Manchester, 
September 4th, 1900. 


[We have much pleasure in inserting our correspondent’s 
letter, but our attitude toward dust destructors per se seems 
to have been quite misunderstood. We wholly approve of 
destructors, but not of the extravagant claims so often made 
for them in connection with electricity production.— Eps. 


ELEC. REV. ] 


The Paris Conference. 


The simple fact that I was unable to be present at the 
conference in Paris and to listen to the interesting discussion 
in three languages on alternating and continuous currents 
and their interference with other interests is, I think, 
sufficient to account for the pleasure I have derived from 
reading your excellently lucid report of the proceedings. 

There was a time when I lived, moved and breathed in 
the battle of the systems and feared that a peace or even an 
armistice would deprive me of that stimulus which was 
growing into a primary condition of continued existence. 

That was the time when crowds gathered at 22, Great 
George Street and came away wiser and more hilarious than 
they went in; but 10 years have worked a great change, 
and now we find the old combatants, or some of thent, as 
tame as lambs and far more anxious to nibble each other’s 
clover than formerly they were to comb each other’s wool. 

The discussion is disappointing by the absence of facts, 
though fears and fancies abound. Mr. Ferranti wonders 
whether it will be possible to maintain any kind of metal 
work under ground when the continuous current system 
shall have achieved its possibility: but no facts were forth- 
coming as to the actual effects produced by return currents 
controlled by the Board of Trade rules, J think we may 
therefore safely assume that upto the present time no serious 
complaints have been made by the owners of gas and water 
pipes. 

Our American brethren have had plenty of painful 
experience in this direction, but they did not dilate on it, 
though it is a matter of common knowledge that’ their 
previous practice would have petrified our Board of Trade. 
They know, and we scarcely need telling, that 70 volts on 
the prowl mean mischief, but we are still asking whether 
7 volts spells “ safety ” or solution.“ 

The rule of three, which puzzles many people, does not 
help us. Your panther and your pussy are both cats, but 
the rule of three cannot tell us how many pussies are equal 
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to one panther. 
experiment. 

Our own Sir William, as usual, spoke with authority, 
and settled the telephone question in a sentence. The 
telephone now takes care of itself, but in the bad old days, 
when it used to state “the earth is for Forbes,” things 
were different, we lived the life of a dog—but we scored 
sometimes, for on one occasion I burned down a telephone 
station and paid for it. 

Prof. Crocker scorned leakage and said, “ If leakage took 
place underground at several thousand volts it would 
produce a short circuit.” My experience shows that the 
leakage in the outer due to copper resistance is not 
to be despised when there are earthed telephones. An 
infinitesimal leakage of alternating current will play tunes 
on the whole telephone system. In one case I entirely 
failed to stop the leakage, but succeeded in neutralising the 
effect by bonding all the conduit pipes throughout the 
town. 

Sir William Preece spoke of the danger of the Ferranti or 
momentum effect disturbing the electrical signals of railways. 
I think, but will not affirm, that such danger is remote, but 
on the other hand, I have abundant evidence that it is always 
necessary to use a metallic circuit for these signals in 
proximity to an electric tramway. In 1879 or 1880, I 
fitted up a system of electric light for the London & North- 
Western Railway Company at Holyhead with earth return ; 
the signals were forthwith rendered unworkable, but were 
rectified by metallic circuits. The influence extended four 
miles from the harbour. 


This question would have to be settled by 


Prof. Ayrton described an interesting experiment by Mr. 


Trotter on the electrolysing effect of alternating current 
which proved conclusively that serious danger may exist ; 
therefore, as it is possible that alternating current may be 
used at an early date, it is most important, as Prof. Ayrton 
said, to determine under what circumstances alternating 
currents do or do not set up electrolysis. 

The learned professor also referred to the much vexed 
question of the influence of electric railways on magnetic 
observatories, and it is particularly pleasing to learn from 
his lips that a method of distribution has been devised that 
will satisfy both sides. Incidentally he lets out that he is 
still quite at sea as to the distribution of “ interests.” 
Surely in a matter of this kind the Board of Trude would 
not for one moment consider the “ interests either of the 
professors or of the promoters, their goal would be the 
“ interest of the public, and it must be obvious to the 
most elementary mind, that, to the millions who live and 
desire to move about in London, an electric railway is of 
infinitely greater importance than any number of magnetic 
observatories. If, therefore, it should be found impossible 
to have both in the same city, the observatories would -have 


to seek a less fluttering field for the collection of stray 


currents, the wireless telegrams of the solar system. | 

Dr. Kennelly did not hesitate to express the same con- 
clusion in more vigorous language; he said the worst that 
could happen was the banishment of the magnetic observatory 
to the farthermost recesses of the Continent. This might 
be a disadvantage in some respects, but a distinct gain to the 
community.” I can assure Dr. Kennelly that the compen- 
sating advantages would have to be superlative to reconcile 
us to the banishment of Prof. Perry and Prof. Ayrton from 
the land, and the lads that love them; the observatory would 
have to go by itself! 

Sir William Preece wanted to discuss periodicity, but as 
the conference had not a few weeks to spare, it went un- 
discussed. 

Mr. Arnold, of Chicago, said that in railroad work they 
started in America with 500 volts, and gradually increased 
to 600 and 700 volts. 

It is to be devoutly hoped that nothing of the sort will be 
done here. We have now settled on a pressure that suits 
both traction, lighting, and general power work, and we 
want to stick to it for a few minutes until we can see some 
use in making a radical change. 

Dr. Thompson remarked on the “ interference“ on board 
ship, particularly with continuous current. It is interesting 
in this connection to recall the fact that all the early ship 
lighting was done by means of low pressure alternators. 
1 abandoned the alternator in favour of the compound con- 


tinuous dynamo, and the two machines of 18 Kw. made by 
Siemens for the Arizona were the first practical compound 
dynamos produced, but to-day I would light a ship by alter- 
nating current. 


1 John Raworth. 
2, Queen Anne’s Gate, . 


Westminster, S. W., 
September 37rd, 1900. 


ee 
WIRING RULES. 


THE attention which was focussed upon regulations for the 
erection of interior wiring by the papers of Messrs. 
Wordingham, Pigg and others before the Institution of 
Electrical Engineers, and the sundry comments in the 
technical press upon the question, together with the 
practical education of the Fire Office surveyor, as he had 
more and more to do with actual examples of different kinds 
of wiring, have led to a marked improvement in the require- 
ments of some of the more go-ahead insurance companies, as 
evidenced by their printed matter. The Royal Insurance 
Company has just issued a valuable supplement to its rules, 
which embodies excellent advice—advice, by the bye, often 
tendered by the supply companies’ wiring inspectors, but 
seldom accepted with gratitude by either the wiring con- 
tractor or the consumer. | 

For example, one has only to walk along a London 
shopping thoroughfare to find incandescent lamps dressed up 
with flimsy lace or fancy paper shades, in many cases touch- 
ing the glass bulb or in very close proximity thereto. These 
rules point out that in drapery warehouses there is a special 
risk of fire originating from lamp bulbs being arranged by 
window dressers in contact with flimsy goods. We wish, 
for the sake of the business, that principals and managers 
could only be got to understand and fully realise the risk 
run; too often they think that the “inspector must say 
something,” and that on this account alone an objection is 
made. 

Then, again, comes the question of fuses, switches, and 
meters. The insured is warned that these should not be 
arranged where goods can be stored against them. The 
suggestion is made that an inclined shelf should be fixed in 
front so that goods cannot be stored against them. Coverless 
cut-outs are often found in an old installation. This is very 
properly condemned. It is further urged that in the case of 
arc resistances, the position chosen should be such that if 
they become red hot they will not endanger their 
surroundings. 

In breweries and distilleries, cold stores, and other special 
places where damp is always present and the air moist, it is 
recommended that the wires and cables be run in damp- 
proof tubes or upon china insulators, or as lead-gheathed 
cables with the sheathing protected by varnish to preserve 
the lead. The lay-out should be on a /rue distribution- 
board system without joints on the conductors anywhere. 
This shows the thoroughly practical character of these 
rules. In only solitary instances does one ever see the 
true distribution principle. The wireman apparently either 
cannot or will not get rid of the notion that although he 
has been in the business 5, 10 or 20 years, his joints, made 
with so much pride and satisfaction, are weak, and the insu- 
lation—pure rubber and some sticky stuff—a mere make- 
believe and patchwork of nastiness. 

Electrical organs” are included. At first sight this 
may appear strange, but it shows that the compiler had met 
the individual who, by his actions, apparently considered 
that, because an organ was not driven by a large motor nor 
embodied electrical apparatus of a much heavier type than 
he was accustomed to in electric bell work, therefore 
the leads to the organ might as well be the cotton-covered 
single No. 20 or No. 22 he took out of stock for bell jobs, 
ignoring the fact that the conductors were connected to 
street mains at, perhaps, 220 volts. Everyone who has had 
to do with electro-medical work knows the same thing, and 
articles on Current from the Main” are necessary if 
medical men and those they employ are to realise that there 
is only too good ground for Mr. Mordey's condemnation of 
the design of electro-medical apparatus, equal condemna- 
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tion generally applying to the wiring in the surgery or 
operating theatre by which electric power is brought in 
from outside up to the apparatus. 

Telephones, bells, &c., are liable to be damaged nowa- 
days by leakage currents to the aerial lines connected to 
thein and suitable precautions are suggested. The most 
obvious of these is a fuse at the point of entry of the 
signalling line and the keeping clear of all gas pipes for 
“earths.” In like manner a warning is given that attach- 
ments for trolley wires or similar lines to a building should 
not be made within 12 inches of any gas pipe or earthed 
metal work. We would go further, and say that metal work 
not intentionally made alive should be efficiently and per- 
manently earthed to an independent and suitable earth plate 
at the expense of or by the persons erecting tlie rosette or 
other attachment. Partially insulated exposed fastenings 
are always liable to be charged up to a dangerously high 
pressure if the proper insulator is damaged. 

Perhaps one criticism might be made on the suggestion 
that charcoal is an insulator used for packing conductors 
where they pass in and out of cold stores and ice factories. 
A hcat insulator it is, but the wording would lead the non- 
technical man to believe it was also an electrical insulator. 

The requirements as regard motors are perhaps just a 
little stringent, and merit Mr. Mavor’s sarcasm, that a gas 
engine may be permitted without risk where a motor is 
dangerous, a remark appreciated by the Electricals” when 


uttered. We hardly think that the motor itself is such an 


offender. The true remedy for troubles is the avoidance of 


faults and their removal should they come on, and it is 


therefore pleasant to notice the suggestion and diagram of 
earth leakage detector lamps to be used on large private 
installations. 

The regulations affecting electric kettles and heaters are 
sensible, and much less onerous than those in force, say in 
Manchester, to which we have alluded occasionally. Perhaps 
the most valuable—at least the most generally applicable 
advice is contained on the last page as a kind of postscript. 
It deals with the “ Increase of declared pressure of electric 
. supply,” and should be read and digested by all contractors 
and station engineers who are engaged upon “ conversion ” 
work, whether insured in the Royal” or not. Altogether 
the rules are most satisfactory from the technical point of 
view, and contain little that the electrical engineer need 
dissent from. 


THE DEVELOPMENT OF FLY-WHEELS. 


THOSE interested in fly-wheels may read with interest and instruc- 
tion an article by Mr. C. H. Benjamin in Cassier’s Magazine on their 
development. What this teaches is, perhaps, more in a negative 
thun a positive direction, for by pointing to failures it tells what to 
avoid, anc indicates the direction in which safety must not be 
sought. The ideal fly-wheel is, of course, that which holds itself 
together by pure ring strength. Fly-wheels, as commonly made, 
do uot hold together in this simple manner. 


A very large number of fly-wheels consist of so many spokes or 


arms held into a central boss, and carrying at their ends each a 
segment of the wheel rim. Each bit of rim extends a small arc on 
cither side of the arm, and these short pieces of rim when whirled 
through space are in the position of beams fixed at one end and 
tree and unsupported at the other, the piece itself const ituting a 
uniformly distributed loading. Each free end is, of course, more 
or less firmly connected to its fellow abutting free end, and in this 
Way it receives some additional support, but does not become 
homogeneous or at all the equivalent of a solid ring. Other wheels 
consist of arms to which the ends of segments are bolted. 

Iu this system the segments become uniformly loaded beams 
fixed at each end and more or less continuous over the piers or 
supporting columns. The connection to the arms may be such as to 
give a considcrable ring strength, but the joint falls more or less 
below the solid ring in strength. The rigid connection of the arms 
to a non-homogeneous rim is such as to very seriously com- 
plicate the stresses, and it is very doubtful if even an approxi- 
mate calculation is possible in the case of such a built-up 
Wheel. When a wheel revolves its rim stretches to a 
larger diameter under the influence of the centrifugal 
or ring tension, but do we know that the arms have stretched to the 
same amount? It is very certain that they do not. The boss of a 
wheel is of some considerable diameter, and more or less massive 
build, and it revolves at a comparatively low linear speed. and does 
not expand much. The arm is only part of the radius in length, 
and therefore expands less than the rim. Stress is thus thrown 
on the arms which are compelled to carry the rim, and this is 
thereby coustituted a series of ares held down to picrs aud uniformly 


loaded. Such a wheel tends to fail at three points in general, viz., 
by cross breaking stress at the centre of each segment or midway 
between the arms, the rim opening on its outer circumference; by 
cross breaking over each arm, the rim opening on its inner circum- 
ference; by tension at the arm end, the top of the arm pulling off 
under the centrifugal pull of the rim segment. 

The ideal fly-wheel is, of course, that formed of high tension steel 
wire wound in continuous coil. Such a rim does not require to be 
connected with the arms, excepting so far as is necessary for the 
transmission of rotary stress. In such acase the arms transmit only 
a stress that tends to break them across as beams fixed at one end 
only and loaded at the other. Such arms ought to be capable of 
being calculated as to strength with fair approximation and so 
also should the rim, which, having no points of support, is not subject 
to complex stresses, but simply toa ring tension. In American 
practice failures have been very frequent, and have led up to the 
wooden wheel built up of an enormous number of carefully selected 
clean-grained pieces of wood, carefully glued and cross-jointed. 

Fly-wheels have been designed with their rims closely supported 
by a large number of tension spokes, after the manner of a bicycle 
wheel. This class of wheel depends for its strength on the resist- 
ance to tension of a spoke of high-class steel, loaded with a lump 
of cast-iron. The cast-iron rim is so closely supported in the ideal 
wheel of this type that no cross breaking can occur. Each short bit 
of rim may be considered as a separate piece of cast-iron held to 
its own tension spoke, and receiving no support in the way of ring 
tension from any other part of the rim. Up to its limit of elasticity 
cast-iron stretches more than wrought-iron or steel, and the two 
materials cannot be combined in the ratio of their strengths, but 
must be combined in proportion to their extension coefficient per 
unit area. Thus the bolts of a cast-iron bridge arch which connect 
the segments are proportioned to suit the relative extensibility of 
cast and wrought-iron or steel, and are made larger than they would 
be if tensile strength were alone in question, but smaller than 
equality of area would demand. 

So in a cast-iron rim with frequent wrought-iron spokes, the rim 
is entirely constrained by the spokes, and cannot act by ring tension. 
The ring tension of a cast-iron rim may come in in case of a rope 
or belt pulley of large breadth with only a simple set of central 
arms. The outer edges of the rim derive no support whatever from 
the arms, but tend to rupture, in one way, by ring tension. In 
doing so, each short transverse section of rim may be looked on as 
a cantilever fixed at one end, that is, at the middle breadth of 
the rim, and free at the outer edge, except for the restraining 
effect of its connection with all the other sections with which it 
tends to act as a ring in tension. The stresses thus set up are most 
complex in their nature, and are only to be satisfactorily dealt with 
by elimination to a safe point, an operation usually confined to 
duplicating the arms, and reducing the overhang of the rim beyond 
the arms to such a reasonably small amount as will bring into action 
the support of the arms. Some American power houses have used steel 
wheels built up pf steel plate and rivetted angles, and supplemented 
by wire winding as referred to above. Such wheels must have a 
very large margin of safety at any speeds hitherto attempted. 

Though many wheels are very weak in their construction, the 
accidents have not, on the whole, been numerous; but this is rather 
a tribute to the goodness of the governing than to the care of the 
designer of the wheel. Most burstings that have taken place have 
been caused by excessive speed, the customary safeguard against 
which, in English practice, has been the knock-off motion, which 
closes the engine valve suddenly as soon as the speed of rotation 
exceeds or falls below a certain narrow limiting range. The idea 
at the bottom of the knock-off motion was not entirely one of 
safety. Its place of origin was Lancashire, and while safety may have 
had something to do with the knock-off at the higher limit, it 
was to avoid the production of soft or fuzzy yarn that the knock-off 
was also made to act at the lower speeds that are known to be pro- 
ductive of such faulty yarn. The Allis Company, of Milwaukee, 
make a wheel that has cast-steel arms treble bolted to a cast-iron 
hub and rivetted to a rim of steel plate with joints so well broken as 
to be of astrength of seven-eighths the maximum. 

In designing a fly-wheel it should be borne in mind what the 
duties are that have to be carried out. A force is exerted by the 
shaft in excess of the mean work to be done. The result is accelera- 
tion. The surplus force is passed from the shaft through the keys 
to the hub, thence to the inner ends of the arms and by cross- 
breaking stress in the arms into the rim. The rim moves somewhat 
more quickly, and in doing so stores up the surplus energy put into 
it. In a brief moment the force that rotates the shaft falls below 
the mean resistance of the driven machine, and the shaft begins to 
run more slowly. It would run very much more slowly were it not 
securely attached to the fly-whecl. The rim of this endeavours to 
maintain the velocity impressed upon it, aud in its 
turn presses on the arm ends; these again urge forward 
the hub snd through this and the keys, the shaft, which is 
thus kept revolving at a speed that never falls above or 
below its mean value by more than à certain fraction that is 
fixed by the relation of the weight and energy of the wheel rim to 
the maximum fluctuation of the resistance or the driving power. 
Tlie latter fluctuates from a maximum to zero at every stroke in a 
single cylinder or tandem engine, and an engine tends to vary its 
speed of rotation every half revolution from this fluctuat ion in the 
driving energy as well as with every change in the driven 
resistance. 

The limit of fluctuation is thus very much a question of fly-wheel 
energy more or less compounded with the excellence of action 
of the governor. The stresses in the arms and keys are reversed 
and reversed with great frequency, and the shaft of any variable 
load engine is severely stressed also. This points to the error of 
putting a fly-wheel on the wrong cud of a shaft as is so often done in 
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traction work, wherein the fly-wheel is commonly put at the 
other side of a crank from that occupied by the generator, which is 
the origin of the stress variations so far as they affect the engine. 

It may be laid down as sound practice that the variation of stress 
in a shaft must only be the unavoidable variation due to the cycle 
of operations in the cylinder, and that all load variation should 
pass to and from the fly-wheel and generator without passing 
through the shaft. This implies a rigid lateral attachment of the 
fiy-wheel and the generator. 

For a cast-iron wheel the solid wheel is the best, if well designed 
and well cast by a competent founder who can manage the cooling- 
down process sufficiently slowly. Such wheels are usually of small 
size, and they constitute, therefore, one of the advantages of the 
small high speed type of engine as compared with the heavy slow 
type for which the fly-wheel must be large and heavy, and therefore 
must be of some built-up type, either expensive to build safe, or 
liable to be of weak structure if of ordinary commercial type. 


COAL AND ASH CONVEYER FOR NORTH- 
WESTERN ELEVATED PLANT. 


THE Street Railway Review has received from the John A. Mead 
Manufacturing Company, of New York, a description of the coal 
and ash-handling plant it is building for the North-Western 
Elevated Railroad Company, of Chicago. The coal storage build- 
ing is 24 x 80 feet, located on the north end of the lot, and con- 
nected with the boiler room by a tunnel, and by an overhead 
passageway, about 40 feet above the ground. This trestle is about 
260 feet long, and the receiving hoppers are about 50 feet north of 
the power station; the ask tanks are just north of the receiving 
hoppers. 
Coal is unloaded from the railroad cars directly into the hoppers, 
and thence passes through the crushers, which are driven by inde- 
pendent electric motors, into the buckets of the horizontal conveyer, 
which takes it through the subway to the storage house, and thence 
up and on to the elevated trestle. The coal is dumped into the 
storage house or carried on south and deposited in hoppers above 
the ‘boilers ; the dumping is accomplished by means of a movable 
dump carriage, which is operated by a separate chain and wheels, 
and can be set at any desired point on the upper line. 

For loading ashes into the conveyer a special movable hopper, 
travelling over the conveyer buckets on separate tracks in the base- 
ment of the boiler room, is stopped under one of the chutes lead- 
ing down from the ashpit, and the chute opened. By this means 
ashes are transferred to the conveyer buckets in such a manner that 
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SECTION THROUGH ASH CONVEYER. 


they cannot reach the wearing parts of the conveyer. Once in the 
conveyer the ashes are carried round and up, and emptied into 
the ash tanks, from which they can be drawn off into railroad cars 
or carts. The drawing shows the ash conveyer and movable hopper. 

The driving machinery for the conveyer is located on the upper 
line just opposite the stack; there are two drivers operated by 
independent electric motors of the ironclad type, one driver being 
held in reserve, so that, in case of accident either to driver or to 
electric motor, the other driver can immediately be put into service. 
This is also true of the coal crushers, which are duplicates, and 
entirely independent of each other. The length of the conveyer 
is approximately 1,300 feet; the buckets and links are of malleable 
iron, buckets of this material being the only ones that will satis- 
factorily handle ashes for any length of time. The capacity of the 
conveyer is from 40 to 50 tons of coal per hour. 


BUSINESS NOTES. 


Auction Sale.—On Thursday, September 20th, Messrs, 
Fuller, Horsey, Sons & Cassell will sell by auction at the Old Mill 
Works, near West Drayton, engineers’ and electrical plant and 
machinery, including lathes, drilling and slotting machines, turbine, 
water motors, dynamos, electric motor, accumulators, motor car, &c. 


Electrical Wares Exported. 
WEEE ENDING SEPT. 5TH, 1899. | WEEK ENDING SEPT. 4TH, 1900. 


Alexandria .. . «+ Value 4134 Adelaide s ie . Value £67 
Amsterdam o si << 25 Aden. Teleg. apparatus x 40 
Antwerp... F ʻi sa 40 Amsterdam wi <a a 148 
Auckland .. as 858 ea 85 Auckland. 714 
Bangkok ë ne ie 12 Bangkok 110 
Boulogne 63 Beira. Teleg. mat 44 
Brisbane ea ee .. 151 Bombay... 141 
Buenos Ayres. Teleg. mat. 449 Bordeaux .. a RO 
Calais Ti oe “a 7 60 Boulogne. Elec. cabs J. 150 
Calcutta kè ae . 140 Buenos Ayres. Elec. cable .. 1725 
Cape Town. io res . 120 Teleg. mat. 208 
Chinde. Teleg. mat. . 520 Calcutta’ .. we ae . 873 
Christchurch s: 95 da 50 51 Teleg. wire. 0x 
Christiania. Teleg. wire . 47 88 own .. či si ee 16 
Colombo <6 i i 53 Colombo is 92 an HL 
Copenhagen. Teleg. wire 89 Durban ee z os . 888 
Demerara. Teleg. mat. . 766 East London we ze 92 78 
Durban a sg za 1,745 Flushing as es g 16 
East London aa 15 . 159 Fremantle .. G 85 60 
Gibraltar. Teleg. apprts. si h6 Halifax ‘ oe re i 20 
Hambro. Teleg. mat. . 300 Hamburg a s .. (110 
Hong Kong.. i ks . 404 Hong Kong.. me ae 9 
Labuan ais aa 92 ae 89 Jamaica. Teleg. mat. .. ve 59 
Launceston.. 8 ih as 58 Karachi as “8 “a . 128 
Malta.. as ae ae 4 68 Kobe s sa 525 A 83 
Melbourne .. RA a .. 2438 Launceston.. i sa . 214 
Monte Video Fe Ke 850 21 Libau ae s sa . 830 
Paris ss ci in .. 165 Lyttelton .. ee cè +. 497 
Penang. Teleg. mat. .. oe &) Madras ae es pre 2 4 
Port Said a i ; 17 Malta.. A ss ei a 29 
Rio Janeiro. . T is a 83 Melbourne .. Ke ce .. 4658 
Santos Se 15 70 eg. mat. 9 ( 
Shanghai .... 2, 06 Port Elizabeth .. ius . . 108 
n Teleg. wire (old) Rio Janeiro. Teleg. cable & mat. 188,592 
Singapore si 920 8.7 Rotterdam. Teleg. mat. 2 2 46 
St. Petersburg ša 95 73 St. Petersburg 1 sù .. 184 
11 Teleg. wire 8 Beville oF =" 1 . 280 
Stockholm s és .. 208 Shanghai. “i 92 ki 85 
. Teleg. wire es 46 Singapore .. Be s% . . 111 
Sydney ae a is . 1,082 Stockholm. Teleg. mat. . 242 
Teneriffe .. ws ia 755 12 Sydney ae oe ae . 1,118 
Tientsin .. hee «. Se . 220 „ Teleg. mat. a . 404 
Wellington .. as 92 .. 221 Tokio, Teleg. cable . 185 
Yokohama .. ie ee i t8 Trinidad. se 13 i 87 
ji elec. wire .. . 888 Wellington .. 9 2 1 ws 80 
1 elec. cable.. . . 138 1 Teleg. cable . . 887 
. 17 Telephones .. 298 
Yokohama .. s os .. 579 
i Teleg. apparatus . . 11,946 


Total .. 11809 Total .. £211,081 
Foreign Goods Transhipped. 


Alexandria. elec. spples. Value £106 , Gothenburg. Elec. goods Value £40 
Stockholm. Elec. mat... ss 08 
Yokohama. Elec mat... bs 10 


Total ee ` ee £158 


Bankruptcy Proceedings.—At the London Bankruptcy 
Court on Thursday last weck, a mecting of creditors was held in the 
matter of Walter Vernon Scott, electrical engineer. The debtor 
states that for 10 years prior to 1897, he was in employment as an 
assistant electrical engineer. In February of that year he promoted 
a limited company called W. V. Scott & Co. Limited, for the 
purpose of carrying on au electrical engineer’s business. The 
nominal capital was £5,000 in £1 shares. He put £100 borrowed 
money into the company, and was appointed managing director at 
a salary of £250 a year, 1,500 shares being allotted to him. About 
£1,700 was subscribed by the public, mostly friends of the debtor. 
The company went into liquidation in November, 1898, and the 
liquidation bas been closed, no return being made to the creditors 
or shareholders. The debtor returns his liabilities at £725 19s. 1d., 
against assets nil. He attributes his insolvency to liability under a 
judgment obtained by the petitioning creditor in respect of a share 
trausaction; and to his liability for moneys borrowed for, aud goods 
supplied to, the company during the time that he was managing 
director. The matter will be wound up in bankruptcy by the 
Official Receiver as trustee. The following are creditors:— 
Lapdell, £190; Chapell, £184; Lyons, £10; Page, M,. £23 5s. 10d.; 
Scase, R., £30; Scott, A., £200; Simplex Steel Tube Co., £30; Watts 
& Nephew, £101 10s.; Webb, Ware, W., £30 7s. 3d.; Fully Secured: 
London and Westminster Loan and Discount Co. £60. 

Creditors of Wilks, Sloan & Co., electrical engineers and 
contractors, 112 Bath Street, Glasgow, and John Lumsden Sloan, 
electrical and consulting engineer there, the sole partner of said 
firm, as such partner, and as an individual, will receive a dividend, 
November 1st. i 

Notice appears in the London Gazette of the release of trustee 
(Mr. J. A. Binns) in re A. Blackburn and J. Walker, (Blackburn, 
Walker & Co., electrical and mechanical engineers of Bradford.) 


Business for Sale.— The electric lighting and engineering 
business of P.C Middleton & Co., Limited, of Aberdeen, Edinburgh, 
Inverness, and Cults is offercd for sale as a going concern. See our 
“ Official Notices” this week. 


Catalogues and Lists.—The Shillingford Engineering 
Company, Limited, of Cheltenham, have issued a list (July, 1900) of 
revised particulars of the “Trusty ” oil and gas engines. 

The Electrical Development and Light Regulating Syndicate, of 
Halifax, have forwarded to us a copy of their new catalogue of 
electric light and power regulators for use on alternating current 
supply circuits. The E. D. S. regulator (protected by the patents of 
Mr. Walter Emmott and others) is claimed to be “the only reliable 
system of saving energy while turning electric light up or down 
like gas.“ The regulators can be applied without interfering with 
the present lamps or fittings in any way beyond substituting the 
apparatus for the switches at present in use. It is possible to regu- 
late any number of lights and at any distance. For hotels, theatres aud 
churches, the device is thought to be eminently suitable. The list 
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gives a plan of the internal connections of the regulators and a set 
of lamp curves, showing the power absorbéd in watts, and the 
approximate c. p., at each point of regulation, 
graphic illustrations show the regulators for use in e classes 
of premises. 


Dividend. — September 15th is the last day of receiving 
proofs for dividend in re B. Symmons, electrical engineer, Brighton. 


F? Electric Carriages.—We have received from Mr. Carl 
Oppermann a price list of electromobiles fitted with the Oppermann 
patent underframe and driving gear. In this system the driving 


mechanism is constructed on a frame quite independent of the 


“ body.” The rear axle is the driver, although if necessary the 
front axle can be made to drive. Mounted upon the driver axle is a 
differential gear which is fixed in the centre of a phosphor bronze 
worm wheel; into this gears a hardened steel worm, which is keyed 
on the end of the motor spindle. The worm and wheel are enclosed 
in a dust-tight gear case, which being partially filled with oil, ensures 
perfect lubrication for the worm. The ratio of the speeds of the 
motor spindle and driving axle is 22 tol. The bearings through- 
out are constructed with rollers. The steering is on the Ackermann 
principle, a straight rack and pinion being used so as to make the 
steering less“ jerky ” than if a series of ordinary levers is used. 
The motor is series wound, with steel horse-shoe two-pole magnets; the 


armature is an improved Gramme ring with 40 sections. Thecommu- - 


tator is made of hard rolled copper, and the brushes of ‘copper 


4 : rea” y 
E a. 


3 A S p 
2 ay a 
ie! N 


J IN PA 


gauze set as tangents to the commutator; these are said to be far 
preferable to carbon brushes, and do not heat at all. Two very 
powerfuljband brakesjacting on large drums fixed to the wheel hubs 
and twolof Price’s patent shoe brakes acting upon the rubber tyres 
are used to stop the carriage. The battery consists of 40 cells 
arranged in four boxes of 10 each, capable of giving a discharge of 
25 amperesjfor 5;hours. The weight of the complete cell is 24 lbs. 
They are coupled in series in two sets of 20, and by means of the 
controller when“ in the first position the two sets are put in parallel 
giving 40 volts,jthe magnet coils of the motor being in series; in the 
second position the cells are all put in series, giving 80 volts, the 
magnet coils remaining the same as in the first position. In the 
third position the E.M.F. of the cells remains at 80 volts, but the 
magnet coils are put in parallel. These three operations give 
speeds of 5, 8, and 12 11158 an hour. By pulling the controller 
lever towards the driver when at the “off” or “stop” position, the 
current in the armature is reversed, and the car runs backwards. 
At the full speed on level roads the carriage takes 26 amperes, and 
arun of between 45 and 50 miles may be relied upon with one 
charge of the battery. The frame and underworks are easily 
adapted to any shape of body. One of our views shows the frame, 
while another represents the “ Lucania” electrical dog-cart, made by 
Mr. Oppermann. 


-Electric Organ.—A Hope-Jones electric organ is being 
erected at Llandaff Cathedral. 


Fatality,x—Three men in the employ of the National 
Telephone Company at Glasgow were seriously injured on 31st. ult. 
by the fall of a large iron telephone standard upon which they were 
engaged. One of the men has since died. 


Reduction in Price of Cables,— Messrs. Connolly Bros., 
Limited, notify that on account of the easier tone in the copper 
and rubber markets, they are now in a position to allow a further 
discount of 5 per cent. from their February, 1900, list prices in 
addition to discounts hitherto allowed. This extra discount will 
apply toall classes of insulation, but not to the extras for lead- 
covering and armouring, which will remain as before. Messrs. 
Connolly have recently completed extensions in their plant, 
which will enable them to deal more promptly with orders during 
the coming season. 

Messrs. W. T. Henley’s Telegraph Works Company announce that 
since their February, 1900, price list was issued the cost of raw 
india-rubber has been reduced, and they have therefore increased 
their discount off the list by 5 per cent. 


A number of photo- 


Liquidations and Dissolutions.—A meeting of the 
Eastbourne Electric Light Company will be held at Eastbourne 
on October 8th, to hear an account of the winding up from the 
liquidator, Mr. H. Towner. 

A similar meeting regarding the Reason Manufacturing Company 
Limited, will be held at Brighton on October 3rd. ee Mr. 
Ernest Wright. 

Messrs E. E. Prestwich, L. N. Burt, and S. A. Parkes (Prestwich 
and Burt, electrical and mechanical engineers, Kingston-on-Thames) 
have dissolved partnership. Messrs Prestwich & Burt will 
continue the business under the old style, and Mr. Parkes will 
attend to debts, &e. 


Paris Exhibition.— Only a few weeks now remain 
before the close of the Paris Exhibition, and we anticipate that 
several deputations will be going from this country to inspect 
electrical machinery and apparatus there. For the benefit of such 
we may mention that a new edition of the Anglo-Saxon Guide to 
the 1900 Paris Exhibition“ (1s. net.) has just been issued by Messrs. 
Boot & Son, of Old Bailey, E.C. It contains many illustrations, 
maps and plans, &c., to help one to find the best way abou The 
great demand for the Guide has necessitated the publication of 
this second edition, and the editor, Mr. E. Bernard, included a 
complete list of the British awards arranged i in alphabetical order 
to facilitate reference. 

Elmore's German and Austro-Hungarian Metal Company, Limited, 


has been awarded the Gold Medal for its exhibit at the Paris 
Exhibition. 

We learn from the British Schuckert Electric Company, Limited, 
that the Schuckert Company was represented at the Paris Exhibition 
in the following four sections:—Section 23, electrical machinery 
and motors; Section 25, electric lighting plant ; Section 29, general 
plant ; Section 118, electrical apparatus for marine and naval pur- 
poses, and has been aw arded in all four cases the Grand Prix. The 
engineers and representatives of the firm have also received nine 
Gold Medals and eight Silver and Bronze Medals. 

The Albradium Syndicate, Limited, has obtained two Bronze 
Medals and an Honorable Mention at the Paris Exhibition for its 
new white metal, Albradium.“ 


Polytechnic Notices.—The day college courses in civil, 
electrical and mechanical engineering, and applied chemistry 
at the South-Western Polytechnic, Chelsea, will be resumed on 
October 1st. 

The catalogue of announcements—educational and social—for 
the 1900-1901 session at the Northampton Institute, St. John Street 
Road, E.C., has been issued. As usual, very full details are given 
of the numerous arrangements, and photographs show the different 
class-rooms, &c. Among the new features for the session are the 
engineering day courses. 


Trade Announcement,—Mr. S. Haynes, manufacturers’ 
agent, has removed from 13, Castle Gate to 13, Mount Street, 
Nottingham, where, for the convenience of the trade and con- 
tractors of the Midlands, a quantity of accessories, cable fittings, 
&e., are kept in stock, including goods of the following manu- 
facturers :—St. Helen’s Cables, British Electric Works Company, 
Limited, all Stellite accessories, Lewis Bayliss Company’s switches 
and switchboards, New British Electric Lamp Company's lamps, and 
a large selection of Messrs. C. Joyner & Company’s artistic fittings, 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—The Corporation has directed the prepara- 
tion of plans and estimates for electric lighting in the main streets. 
A proposal is also under consideration for the Corporation to elec- 
trically equip the Church and Clayton section of the tramways, the 
Tramways Company to work the line until the expiration of their 
lease, which has six years to run. 
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Aberdeen.— The accounts of the Corporation electricity 
works show satisfactory progress during the year. The 
revenue was £14,211, the expenditure £6,062; with £457 received 
from the tramway department, the gross profit was £8,606, and 
after paying capital charges the net surplus was £2,284. In the 
1 9 years the electrical energy generated has more than 

oubled. 


Bangor.—The new electric lighting works are rapidly 
approaching completion, and it is expected will be opened some 
time this month. Over 1,000 lights more than it was calculated 
would be required in three years have already been connected. Two 
engines had originally been arranged for, one as a stand-by to the 
other, but owing to the great demand for electricity both engines 
will have to be kept working, and a third ordered the moment the 
works are started. 


Bath.—The price of electricity supply has been raised 


$d. per unit on account of the rise in cost of coal. 


Carnarvon.—The Gwyrfai District Council has approved 
of Mr. E. W. J. Paterson’s proposal to apply for powers to supply elec- 
tricity for all purposes within the Council’s area. The scheme 
includes the construction of a light electric railway from Carnarvon 
to Dinas Dinlle. 


Carnoustie.— The Burgh Commissioners intend to oppose 
the application of the North British Electricity Supply Company 
for a provisional order, and to apply for one on their own account 
if necessary. 


Christchurch.—The Board of Guardians has agreed that 
the plans and specification prepared by Mr. Peers in connection 
with the electric lighting of the workhouse and cottage homes be 
adopted, and submitted to the Local Government Board for 
approval. 


Devonport.—A number of the main streets are to be 
lighted electrically with 47 arc and 82 glow lamps. 


East Ham,.—Mr. F. W. Long, a member of the East 
Ham Council, on Tuesday laid the foundation stone of the shaft for 
the new electricity station, which is being erected in connection 
with the Council's scheme for electric tramways and lighting. 


Germany.—According to the Board of Trade Journal, 
H.M. Legation at Munich states that on the Isar, a few miles above 
Munich, are electric supply works, with four turbines developing 
2,000 RH. P., while provision is being made for a further 4,000 H. p. 
The creation of these works has called into being an entirely new 
industrial district, which is supplied with light and power by their 
agency. First of all Sendling was served, and now 21 other 


localities near Munich benefit by these works, which afford a most 


interesting object lesson in showing the means, where the necessary 
water-power exists, of removing factories, workshops, and labourers’ 
dwellings to cheaper and healthier localities outside great cities. 
The experiment of the Isar works has proved a great success, as 
there are now 90 undertakings of all kinds, including 25 farms, 
supplied with light and power by them; many of these works pre- 
viously sold their valuable buildings and sites in the centre of the 
town, bought far cheaper sites with siding connections with the 
railway, and built workmen’s dwellings adjoining at great profit and 
economy in working expenses. In all there are 151 electro-motors 
with 1,062 H.P., and 21 motors with 267 H. p. in course of erection, 
besides which 13,500 incandescent lamps and 329 arc lamps are 
supplied with electric current. A steam engine of 1,000 H. . is held 
in reserve. The electric cables measure 56 miles long, with 30 miles 
of secondary distributing cables. The Munich municipal electric 
supply works on the Isar are largely worked by turbines, with 
reserve stcam engines, the former on the Francis system, with an 
elaborate system of regulators to counteract the variation of water- 
level. During the recent floods, it is solemnly stated, the accumulators 
were under water for some days, but continued to give out current! 


Gloucester.— Extensions of the public arc lighting are 
contemplated, and the total number of private lamps connected 
already amounts to 9,230 (8 c. .). According to the chairman of 
the Electricity Committee, recent applications bring up the total in 
prospect to 14,058, while the present capacity of the station is 
12,000 lamps. 


Goole.—At a special meeting of the District Council last 


week, called to consider the question of electric lighting and the 
notification which the Council had received that a syndicate 
intended to apply for a provisional order for Goole, a resolution 
was carried unanimously that the clerk should at once take steps to 


give effect to a resolution passed two years ago for the Council to 


apply for a provisiona! order, and that the clerk reply to the syndi- 
cate that they were already applying fora similar order and would 
strongly oppose the granting of an order to outsiders. 


Hayti.—The Government of Hayti has decided to cancel 
all lighting concessions, paying compensation to the holders thereof, 
and to take the lighting of its cities into itsown hands. The electric 
light is to be introduced into the capital at an early date. 


Lancashire.—The Asylum Board has decided to grant a 
sum of ‘£500 out of the Asylums Fund for the cost of an electric 
light installation at Prestwich Asylum, and £5,500 for a like pur- 
pose in the new infirmary buildings at the same asylum. 


Little Lever.—The Lancashire Electric Supply Company 
has applied for a provisional order for the supply of electricity in 
the district. l 


Liverpool.—The Corporation has adopted electric lighting 
by arc lamps for the Fish Market. 


Newark.—The District Council has instructed Mr. 
Vesey-Brown to prepare a report and estimate of the cost of. 
establishing au electricity supply in the town for public and private 
purposes. ö 


Ripon.— The Electricity Committee has recommended 
the Corporation to apply for a provisional order for electric lighting, 
and to employ Messrs. George Harrison & Co., as consulting 
engineers for the scheme, provided suitable terms could be arranged. 


Roumania.—A central station has just been completed 
and put in operation in the town of Sinaia. The water- power of 
the River Prahova is utilised, and the plant has been supplied by 
Messrs. W. Lahmeyer & Co., Frankfort-on-Main. 


Scarborough. The new Hospital is to be equipped with 
the electric light. 


Sheffield.— The electrical engineer, Mr. S. E. Fedden, 
has reported to the Electric Light Committee on the necessity for 
large extensions at an early date. On account of the large capital 
already sunk in the undertaking, Mr. Fedden is unable to recom- 
mend the adoption of direct current supply to the central area ; but 
he strongly advises the conversion of the frequency to 50, by 
degrees, and the purchase of two 1,000-Kw. alternators for next year, 
at a total estimated cost of £41,895. With the lower frequency it 
is hoped that a large power supply will become possible. 


South Shields.—The Board of Guardians has resolved 
to raise a loan of £2,500 for the electric lighting of the workhouse. 


Sunderland.—The Lighting Committee of the Corpora- 
tion is making some very interesting experiments as to the com- 
parative cost of gas and electricity for public lighting purposes. 
The Corporation owns the electrical works, and is naturally anxious 
to utilise them to the fullest extent possible. The experiment made 
with two Sugg lamps resulted as follows: — Electricity (at 23 per 
unit), £7 168. 6d. ; gas (as per contract), £5 16s. per lamp. In regard 
to the ordinary street lamp the comparison is:—Electricity, £3 6s. 6d. 
as against £2 16s. for gas. The Committee is to consider the matter 
at a future meeting. 


Warrington.— The Electric Lighting Committee has 
resolved that the price of electricity for motive power be 2d. per 
unit for the first 3,000 units per quarter, and 1d. per unit after- 
wards. 


Worcester.—The City Council has raised the price of 
electricity in the case of private consumers to 64d. and 3d., and of 
the waterworks motors to 4d. per unit. Two guineas per annum 
extra will be charged for all-night public arc lamps, 1 guinea for 
half-night lamps, and 5s. for glow lamps. 
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ELECTRIC TRACTION NOTES. 


Batley.—The Electric Light and Traction Committee 
have agreed to an addition of £2,000 to the estimated cost in con- 
nection with the proposed installation of electric light and tram- 
ways for the borough. 5 


Blackpool. — The Blackpool Gazette says that there was 
an unfortunate breakdown in connection with the electrical tram- 
way system on Tuesday last week. The machinery at present in 
use is only calculated to generate the electricity required by 18 
ears, but since the Claremont Park extension was opened it has been 
called upon to provide the motive power for 25 cars, and has there- 
fore been greatly overloaded. New machinery to relieve this: 
dangerous pressure has been on order for many months, but it has 
been found impossible to obtain delivery from the makers. The 
result was that, on Tuesday last week, one of the 100-H. P. steam tur- 
bines broke down under the strain, and the tramway traffic onithe Pro- . 
menade was altogether disorganised. Mr. R. C. Quin acted 
promptly in the emergency, and as quickly as possible made arrange- 
ments with Mr. Cameron, manager of the Blackpool and Fleetwood 
Tramroad Company, for the necessary supply. The Fleetwood 
Company has fortunately some reserve plant which it was able 
to place at the disposal of the Corporation. It was arranged that 
the whole of the electricity required on the Promenade line from 
the Gynn as far as the Central Pier should be supplied from the 
Fleetwood Company's works, while the other 100-H. P. turbine at 
the Corporation works would provide for the supply from the 
Central Pier southwards. In connection with the lighting depart- 
ment, also, additional machinery has been on order for some time, 
but all the leading engineering firms are so congested with work 
that it is impossible to obtain delivery without long delay. How- 
ever, there will be considerable extensions all round during the 
winter, and when another season arrives it is understood that both 
tramway and electric lighting departments will be fully prepared 
for all emergencies. 
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Glasgow.—The Corporation Tramway Committee on 
28th ult. inspected the power station in course of construction at 
Pinkston, Port Dundas, fòr the supply of electricity for the electric 
cars. Mr. Parshall, the consulting engineer, explained the machinery 
and its arrangements. There were two special cars of different 
designs submitted for the consideration of the Committee, and the 
present double-decker now on the Mitchell Street-Springburn route 
was selected as the most suitable for the new system over the whole 
city. Two horse cars, reconstructed for electric traction, were also 
exhibited. At the car sheds at Coplawhill five new cars are being 
turned out every week. Mr. Young believes tnat the electric system 
embracing the entire city will be inaugurated about the beginning 
of next year or shortly before the opening of the Exhibition. 

The electricity works at Port Dundas and Pollokshaws Road are 
to be officially inaugurated on Thursday, 13th inst. 


Lake District.—We had almost thought that opposition 
based on esthetic grounds to the overhead trolley had died out, but 
some writers in the London newspapers are going out of their way 
to protest against the use of the system in the Lake District. An 
attempt has been made to create a strong public feeling against 
spoiling the unique beauties of the district. From personal 
acquaintance with this part of the country we consider that a trolley 
line is just what is wanted for the Windermere, Ambleside, and 
Bowness districts, which newspaper correspondents are so fearful 
should be spoiled. The scheme which is now on foot is being 
promoted by a London company in conjunction with the Winder- 
mere and District Electric Supply Company. The Light Railways 
Commissioners will hold their inquiry on September 24th. One 
correspondent of the Standard, who is acquainted with the district, 
is rapturous in his appreciation of the scenery, and he recommends 
the electric railway scheme as being bound to secure public con- 
venience and utility. 


Liverpool.—aAs representing the shopkeepers of Man- 


chester Street, a deputation waited upon Alderman Petrie on 20th 
ult., and pointed out that since the withdrawal of all tramcars from 
Manchester Street and St. John’s Lane, the tradespeople complained 
of a marked falling off in custom. It was also argued that the taking 
away of the cars was exercising a prejudicial influence on the 
property. Alderman Petrie intimated that in the course of the 
next two months the Tramways Committee hoped to have lines laid 
in Manchester Street, and that then at least a third of the traffic 
would pass through that thoroughfare. 

The City Council was on Wednesday asked to sanction the 
purchase from Messrs. Dick, Kerr & Co., Limited, of an additional 
oe similar in type to those at present being supplied by that 


Surrey.—A syndicate proposes to ask for powers,under 
the Light Railways Act in November next to run a light railway 
from Chobham to Woking, and thence to Send, Ripley and West 
Horsley, and from Walton to Weybridge, and thence to Addlestone. 
In addition to these two schemes the Kingston Town Council pro- 
pose to ask Parliament for powers to construct an electric tramway 
in Kingston and Surbiton, to connect with the London County 
Council's system of tramways at Kingston Vale, and with the London 
United Tramway Company's system at Kingston Bridge, in Hampton 
Wick, Middlesex. | 


Tramway Schemes.—Promoters of tramway companies 
bave been particularly active during the past year. The report of 
the Board of Trade, issued last week, shows that the number of 
applications for provisional orders was 36—the largest total since 
1881. Thirty-five of these applications included power to construct 
new or extension tramways, only one being for permission to use 
mechanical power on existing lines. According to the Financial 
News the rush was due not so much to the private promoter as to 
the local authorities, who would appear to have suddenly awakened 
to the advantages of improved facilities for locomotion within their 
districts. They were responsible for no fewer than 27 out of the 36 
applications, the total estimated cost of the tramways applied for 
being £1,626,307. There were but 12 applications for provisional 
orders for gas undertakings and one for gasand water. The amount 
of capital proposed to be authorised in the first case was £225,200 
in shares and £58,050 in loans; in the latter the capital was 
£311,000 in shares and £77,750 in loans. 

It is stated that a notification has been conveyed to the various 
Parliamentary agents who are now entering upon the preliminary 
work in connection with next year's private bille, that the revised 
clause securing better accommodation for the working classes which 
was inserted in the London United Tramways Bill, at the instance 
of Mr. Lough last Session, will be insisted upon in all future 
measures authorising the construction of tramways. 


Wrexham.—The Drake & Gorham Electric Company 
have taken over the old Wrexham Tramway Company’s undertaking, 
and will equip it for electrical working. The engineer has 
reported upon the progress of the electric lighting of the town 
which is satisfactory, except as to the underground mains and 
cables. The Council adopted 6d. as the charge for lighting 
purposes, and 3d. per unit for motor supply. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Communication in the East.—The operations 
of the Northern Telegraph Company of Copenhagen, which recently 
completed the laying of a new submarine cable between Taku and 
Chifu, aad is now engaged in establishing a similar cable between 
Chifu and Port Arthur, seem (says the Financial Times) to have 


` gories. 


excited considerable discord in Russia. Not only do the Russian 
papers express animosity towards the company, but they charge it 
with having introduced excessive tariffs and with inefficient trans- 
mission of the telegrams. As a consequence they urge that the 
Russian Government, in order to be independent of the company, 
should take steps with a view to the laying of a Russian cable 
between the island of Sakhalin and the Japanese island of Yesso, 80 
as to form a connection with the Japanese telegraph system. In 
this connection a Danish correspondent states that in Copenhagen 
the dissatisfaction is regarded as entirely without foundation, the 
more so, seeing that under the existing pressure of affairs the 
Russian telegraph department is quite unable to perform its work. 
For instance, thousands of telegrams have during the past few 
months been forwarded by wagon across long sections of Siberia, 
and the Russian telegraph department seeks to defend itself by 
transferring the blame tothe Northern Telegraph Company. 


Carrier Pigeons and Telephones.—The Daily Tele- 
graph says that carrier pigeons are to be substituted for the 
telephone in Berlin during thunderstorms, Some few weeks ago an 
official in the telephone department was struck by electricity in the 
discharge of his duties during a severe thunderstorm, and since that 
incident the authorities have been very careful to close the telephone 
when a like danger was feared. 


Chinese Telegraphs.—The Times correspondent at 
Shanghai telegraphing on August 31st, stated: “Telegraphic com- 
munication between Skanghai and Chifu is interrupted owing to a 
breakdown of the land lines between Tsi-nan-fu and Tsi-ning-chan. 
The regular cable service will probably begin in the middle of 
September.” A Reuter dispatch on September 2nd, stated that 
Communication with Chifu, which had been interrupted for two 
days, had been restored “ 


Telegraphic Interruptions and Repairs :— 

. CABLES. INTERRUPTED, REPAIRED. 

ROUTH AMERICAN :— - 
Cayenne-Pinheiro .. ws a . Oct. 11, 1899 ae 
Paré-Maranham .. és oe i4 .. March 1, 1900 .. 823 
Cearü-Maranham .. Feb. 20, 19000 ip 
Weer Inpizs:—_ 
Mo'e St. Nicholas-Cape Haitien.. ae . March 6, 1900 as 
Latakia-Cyprus Py sa Fs ae a 


8t. Louis (Sencgal)-Bathurst Aug. 25, 1900 8 
Tarifa-Tangier se we $ Jan. 8, 1900 Sa 
LANDLINES :— 
OHINE8SE :— 
Tientsin-Pekin June 12, 1900 
Pekin-Kalgan * ee ee oe ee June 14, 1900 ee 
Kalgan-Maimatchin ee oe eo ee June 80, 1900 oe . 
Tientsin, via Shanghai ae a .. June 16, 19000 5 
Tient+in-Niachwang ee ee ee oe June 18, 1900 * ee 
Shanghai-Chifa sighs ae We .. Bept. 1, 1900 Sept. 3, 1900 
SOUTH AMERICAN :— 
Communications with all offices of Columbia 
beyond Buenaventura .. és os .. January 22, 1900 0 
Ecuador landlines .. s zs 8 March 13, 1897 > 
Landlines south of Macahé (Brasil)) April 20, 1900 as 
Landlines south of Serena ae we July 80, 19000 se 


Communication “sia Hanekine” interrupted 
on Persian territory ae ee $ .. Feb. 24, 1990 .. ee 


The German-American Cable.—In a telegram con- 
gratulating him upon the speedy execution of the Emden-New 
York telegraph cable, the German Emperor has appointed Herr Von 
Podbielski, the Secretary of State, d la suite of the Third Regiment 
of Ziethen Hussars. Telegrams passed between President McKinley 
and the German Emperor containing mutual congratulations upon 
the completion of the cable, and expressing the belief that it would 
contribute to the maintenance of friendly relations between the two 
countries. in 


CONTRACTS OPEN AND CLOSED. 


á OPEN. 
Aberdeen.—September 29th. The Electric Lighting 


Committee wants tenders for two 200-xw. direct coupled continuous 
current generators, and one 120-Kw. balancing set; one 420-xw. 
direct coupled generating set. All Willans engines. See “ Official 
Notices August 24th. 


Brussels.—September 19th. The Council of St. Jilles, 
les Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
aio lan for three francs at the office, No. 14, Parvis St. Jilles, 

t. Jilles. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. See Official Notices August 3rd. 


Copenhagen.—September 19th. Tenders are wanted 
for two steam boilers for the electricity works. See Official 
Notices August 31st. 


Dublin.—October 4th. The Electric Lighting Com 
mittee wants tenders for the supply and laying of mains and acces- 
See “ Official Notices” August 31st. 


Dundalk. — September 18th. The Urban District 


Council invite proposals fora transfer of their electric lighting order 
for the purpose of supplying electricity for public and private 
lighting and energy for manufacturing purposes within the urban 
district of Dundalk. Full particulars at the office of the Borough 
Surveyor, Town Hall, Dundalk. 

(Continued on page 389.) 
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THE CITY AND SOUTH LONDON RAILWAY. 


[T is ten years, all but a couple of months, since the City 
and South London Railway was inaugurated by the Prince 


of Wales, and we 
suppose no English 
electrical undertak- 
ing constructed 
either before or 
since 1890 has re- 
ceived so much 
attention from 
home and foreign 
electrical engi- 
neers and rail- 
way authorities. 
There was a time 
when every 
American electrical 
engineer on a visit 
to this country must 
see the pioneer 
underground electric 
railway, whatever 
else was left un- 
seen. Designed and 


The total length of the railway system from 1890 until 


this year was 34 miles of twin tunnels, but the two extensions 


COAL CONVEYOR. 


which have been opened this year, as shown on the map which 
accompanies this article, bring up the length to 44 miles. 


Of course there 
have been great 
developments in 
electrical machinery 
for traction work 
within ten years, 
and when it became 
apparent that a 
new station was 
required for the 
purpose of the new 
sections, it was re- 
solved to adopt plant 
more efficient and 
economical than 
that which was 
already doing 
service. The old 
generating plant, 
with the exception 
of a few details, has 
been sold, and the 


constructed under the supervision of the late Mr. Greathead, dismantling process was proceeding at the time of our visit 
and electrically equipped under the control of the Doctors a few weeks ago. The old buildings are now to be utilised 
Hopkinson, the railway was laid down upon original lines for the tool and repair shops required in connection with 
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GENERAL VIEW OF POWER STATION. 


which have, we trow, been of material assistance to the the railway. A generating station and additional carriage 
promoters of lines which have been subsequently planned — sheds have been erected on a piece of land adjoining the 


and carried out beneath the city. of London, existing station at Stockwell. a 
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Two 300-Kw. WILLXNS-E. C. C. 


800-Kw. COLE, MARCHENT & MORLEY-E.C.C. SET. 


With the extensions to Clapham Common and Moor- 
gate Street, and the further extension to the Angel, at 
Islington, which was then about to be started, the 
ordinary two-wire system of working was no longer 


suitable for the new line, both on account of the 
drop in the rail return and also the loss in the feeders. All 
methods were carefully considered, and the possible systems 
of working were finally brought down to three, namely— 


— — 
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(1) the three-phase system with sub-stations ; (2) an extension 
of the two-wire system with feeder and return boosters ; and 
(3) the three-wire system with balancers. On account of 


‘rumours that the latter system was unsuitable for traction 


work, the question 
of adopting it was 
very carefully gone 
into, and there really 
seemed no reason 
why, with proper 
arrangements for 
balancing, this sys- 
tem could not be 
made to fulfil all 
the conditions re- 
quired for working 
the line; and we 
understand that the 
experience of the 
past few months 
has shown that 
those responsible for 
the adoption of the 
system were justified 
in their choice. 

The new generat- 
ing station consists 
of a steel and brick- 
work structure with 
slated roof, capable 
of being extended to 
double its present, 
capacity. The general arrangement of the plant is shown 
on the accompanying plans (p. 387). Special attention is 
directed to the fact that all the machinery and equipment 
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Coan BUNKERS. 


the steam piping is reduced to a minimum. Over the 
boilers. the coal is stored on a steel and concrete floor in 
wrought-iron - bunkers with a passage down the centre. 
These bunkers have a capacity of about 1,000 tons. 
The coal is de- 
livered by carts to a 
hopper outside the 
boiler house, and 
from here it is ele- 
vated and- conveyed 
to the bunkers by 
an elevating and 
conveying plant 
erected by the New 
Conveyor Company, 
of Birmingham. 
We give photo- 
graphs of the 
bunkers and the 
conveying plant. 
From the bunkers 
the coal is delivered 
by measuring shoots 
to. the hoppers of 
the’ mechanical 
stokers below. 
i The boiler house 
3 contains nine Davey- 
— Paxman -“ Eco- 
nomic” boilers 15 
feet 6 inches x 8 
feet 9 inches dia- 
meter, capable of evaporating 8,000 bs. of- water per 
hour each, the working pressure being 160 lbs. per 
square inch. Each boiler, as will be seen from one of our 


S L sr 


POWER STATION. 


are of British manufacture. The building as now erected, 
and containing the plant for the line, including the 
Moorgate Street and Clapham Common extensions, is 150 
feet long by 90 feet wide, the boiler and engine houses 
being practically under the same roof, and thus the length of 


views, is fitted with Vicars’ mechanical stokers. The 
main steam range is duplicated, and consists of lap-welded 
steel pipes, with all valves controlled from the engine room 
floor. 


The generators are all direct coupled, and their size 
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arranged to suit the 
output at various 
times of the day, 
depending upon the 
number of trains 
running. With the 
exception of the 
original Siemens- 
Willans set of 
125 Kw. removed 
from the old power 
house, all the gene- 
rators are of the 
Electric Con— 
struction Company's 
make, and consist of 
one 125-KW. gene- 
rator coupled to a 
high-speed Willans 
engine, and two 
300 - KW. also 
coupled to Willaus 
engines. The re- 
maining two 
SOO-KW. sets are 
direct coupled to two 
Corliss compound 
engines built by 
Messrs. Cole, Mar- 
chent & Morley. 
Each of the above 
sets is capable of tak- 
ing an overload of 33 
per cent. without 
excessive sparking 
or heating. All the 
generators are com- 
pound wound to 
maintain a constant 
pressure of 500 
volts at the switch- 
board. The shunt 
regulating resist- 
ances are operated 
from the switch- 
hoard platform. 

The two Willans 
engines for the 
300-KW. sets are of 
the patent central- 
valvecompound type 
of 3-R size. The 
most economical 
load of 'the engine 
is 470 brake H. p., 
and the maximum 
load 585 brake H.P., 
when running at a 
speed of 320 revo- 
lutions per minute 
with steam pres- 
sure of 150 Ibs. 

The engine for 
the 150-KW. set is 
of the same type, 
of 2-I's size. The 
most economical 
load of this engine 
is 180 brake H.P., 
and the maximum 
load 220 brake MH. p.; 
the speed is 350 revo- 
lutions per minute, 
an l the steam pres- 
sure 150 lbs. 

Theenginesare fit- 
ted with very heavy 
fly-wheels, and ex- 
tremely 2000 d voyer- 
ning is obtained. 


. 
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CONDENSING PLANT. 


ELECTRICALLY 
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AND VICARS SroKERS. 


The main engines 
exhaust into a 
32-inch diameter 
main running the 
entire length of the 
engine house, to 
one end of which 
is coupled a surface 
condensing plant 
by Messrs. Cole, 
Marchent & Morley, 
shown in our photo- 
graphs. The air- 
pumps are of the 
Edwards type. The 
cooling water is 
passed over two 
Kleins cooling 
towers, which we 
illustrate, by two 
centrifugal pumps, 
one steam driven 
and the other driven 
by an E. C. C. motor 
of 60 B. H. . The 
other end of the 
exhaust main rises 
above the building, 
and has an auto- 
matic valve which 
opens when a small 
pressure rises in the 
main. 

The distribution 
is carried out on 
the three-wire sys- 
tem, with the run- 
ning rails as the 
middle wire and 
the working econ- 
ductor in each 
tunnel as the outers, 
with a difference 
of potential of 1,000 
volts between, s.e., 
500 volts between 
the working con- 
ductor and the 
running rail in each 
tunnel. The work- 
ing conductor in 
each tunnel is fed 
at three points, viz., 
Stockwell, Keuning— 
ton, and London 
Bridge. The Ken- 
nington feeder is 
coupled through a 
booster to com- 
pensate for the drop 
in the feeder, and 
at London Bridge 
the battery sub-sta- 
tion and reducers 
maintain & constant 
pressure. 

The sub-station 
at London Bridge 
is fed from the main 
board at Stockwell 
on a five-wire sys- 
tem, enen motor- 
generator is placed 
between the bus 
bar and the high 
tension feeder, 
adding 500 volts 
to the feeder. The 
high tension board 
shown on the right 
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of the main board is connected with the sub-station board 
by Callender's armoured cables, where the voltage is reduced 
to 500 volts per side by reducers on the Electric Con- 


struction Com- 
pany’s patent high 
tension continuous 
current system. In 
addition to the 
reducers, the sub- 
station contains, in 
three arches, a 
battery of 556 No. 
49 H. B. 11 type 
Tudor accumulators 
of the following 
capacity :— 


450 amp.-hours when 
discharging at 150 
amperes for 3 hours 

350 amp.-hours when 
discharging at 350 
amperes for 1 hour 


with the necessary 
charging trans- 
formers. The motor- 
generators, trans- 
formers, and switch- 
board are shown in 
our two photos of 
this sub-station. 

At Moorgate 
Street, the Elephant 
and Castle, and 
Clapham Common 
stations balancers 
are placed, each 
machine being 
capable of dealing 
with a load of 160 
to 200 amperes con- 
centrated on one side 
of the system. 

On the Moorgate 
Street and Clapham 
Common extensions 
the lifts are worked 
electrically from the 
same source of 
supply as the loco- 
motives. 

The contract fcr 
the complete elec- 
trical equipment was 
let to the Electric 
Construction Com- 
pany, who were ably 
represented on the 
work by Mr. N. II. 
White, with Messrs. 
Willans& Robinson, 
Messrs. Cole, Mar- 
chent & Morley, the 
Tudor Accumulatcr 
Company, and Cal- 
lender’s Cable Com- 
pany as sub-con- 
tractors. 

Messrs. Cole, 
Marchent & Morley 
were entrusted with 
the erection of the 
condensing plant, 
water coolers, steam 
and exhaust pipes. 

The boilers, feed 
pumps, stokers, and 
all pipe work con- 
nected therewith, 
Paxman & Co. 


The New Conveyor Company, of Birmingham, erected 


Messrs. Davey, 


SWITCHBOARD. (Left hand.) 


SWITCHBOARD. (Right 
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the coal handling plant, and as this was erected to. the 
ideas of Mr. P. V. MeMalion, the company’s engineer, 
some special notes regarding it may be here given. 


The coal is tipped 
into a concrete 
hopper which will 
hold about 25 tons, 
and is situated over 
the elevator boot- 
shield, with a plate 
to direct the coal 
into the buckets, 
and prevent it 
falling into the 
spaces left round 
the elevator, and 
to allow a man to 
get down to the 
foot of same and 
inspect the gear. 
The elevator has 
12 inches seamless 
stamped steel 
buckets, spaced 2 
feet apart on the 
No. 5 standard wide 
wearing surface coal 
elevator chain, and 
skidder bars 4 inches 
x #-inch flat iron 
are fitted on so as 
to slide on the angle 
iron guides carrying 
the upgoing load 
and the empty 
return strand of 
chain and buckets. 
These angle irons 
are fitted inside a 
steel case made of 
Fe inch plate, which 
renders the elevator 
dust - tight. The 
distance between 
the centres of the 
top and bottom 
shafts is 56 feet, 
and the shafts are 
3 inches diameter, 
heing carried at the 
top by brass bushed 
split pedestals bolted 
on angle irons 
attached to the 
outside of the 
elevator case. 
Lower down on 
this case addi- 
tional angles are 
rivetted to carry two 
pedestals, in which 
a countershaft, 
fitted with reducing 
gear, is fixed, and 
at the opposite end 
of the shaft a 
hevel wheel is fixed 
to gear with one 
on the diagonal 
shaft carried some 
distance down the 
elevator and driven 
by a lower counter- 
shaft, which passes 
through the elevator 
to the cross-shaft 
geared at the 


opposite end with the main shaft, which is driven by a 


15 B.H.P. Westinghouse electric motor. In the boot 


of the elevator there is fixed a patent automatic feeder, 
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which allows only sufficient quantity of coal to pass into 


the boot to be comfortably picked up by the buckets. 
The coal after being lifted is tipped over the top sprockets 


LONDON BRIDGE SUB-STATION. 


down a shoot into the conveyer. ‘This is made on Little’s 
patent push plate design, 134 feet centres, and consists of 


a steel trough, the frame of ~ inch bottom plate, to which . 


two 6-inch x (3-inch channel irons are rivetted with 
angle iron uprights about 3 feet high, fixed by means of 
cleats to the frame, and at the top of these are rivetted 
angle irons which carry the return chain and scrapers. Both 
the top and bottom guides on the elevator and conveyer are 
lined with hard’strips. The chain is made from stamped 
steel with alternate solid single and double links of 6-inch 
pitch, the solid single link is 1 inch wide by 14 inches deep, 
and the double links are ; inch wide and 14 inches deep and 
secured to the single links by means of hardened steel pins 


COOLING TOWERS. 


+ inch diameter; the wearing part is turned down at- ends 
to 2 inch, so that the double links are securely rivetted to 
the pin, allowing same to turn only in the wide single 
link. The push plates fixed at 2. feet pitch are 
detachable, and are themselves formed to allow of 
the wearing parts being renewed without detaching the 
body from the chain; thus the bar which slides on the 


guides, is fixed by three bolts, and the scraper can be 
removed by taking out five small rivets, and any of these 
repaired pieces can be obtained or fixed at the depot. The 


LONDON DRIDGE SUB-STATION. 


conveyer has 20 outlets with sliding doors under which are 
fixed two-way shoots delivering to either side into the coal 
bunkers. The bunkers are 120 feet long by 19 feet and 
12 feet ‘wide respectively by 8 feet deep, made of }-inch 
plate, and stiffened with angle irons, &c. These bunkers are 
divided so as to prevent spreading of fire which might occur 
in the coal bunkers. Outlets with vertical balanced sliding 
doors worked by chain pulleys and weights are fixed on the 
plates which form a passage between the two bunkers, and 
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the coal is located in hoppers in the floor to which suitable 
measuring chambers are bolted. These measuring chambers 
have a capacity of 2 cwts. each, and are 10 in number, each 
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PRESCOT ELECTRICITY WORKS. 


one supplying the two hoppers on one boiler ; they are fitted 
with top and bottom sliding doors worked by a lever at the 
charging floor level to open and close the two doors at the 
same time, and a pointer revolving on a dial registers 
the number of charges put into each boiler. The 
ash plant consists of an 8-inch bucket elevator fitted 
with strong seamless buckets attached to A-inch pitch 


34 inches wide malleable cast-steel chain. The elevator 


is entirely cased in and receives the ashes through 
a strong grating fixed on the inside of the boiler house, and 
the ashes gravitate to the boot down a small shoot. The ash 
is dumped over top sprockets into a bunker having a capacity 
of 12 cubic feet made in }-inch plate with necessary angle 
iron stiffening, &c., and fitted with a door worked by a lever 
and connecting rod from the floor level, and carts drawn 
under this hopper receive the contents through the door. 
The structure supporting the ash plate consists of 6 inches x 
3 inches channel iron uprights, 8 inches x 4 inches cross 
stays, and the necessary amount of angle and flat bar 
bracing, 

The engine and boiler houses were built by Messrs, 
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GENERAL VIEW OF ENGINE Roo. 


BRITISH INSULATED WIRE ComMPaNy’s Wonks. BASS SHOP. 


Whitehead & Co., and the chimney and flues by Messrs. W. 
Neil & Co. 


The whole of the work was carried out under the super- 
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vision of Mr. P. V. McMahon, the company’s engineer, Clapham and Moorgate Strect will no doubt help on the 
to whom we owe our thanks for his assistance in the way to commercial success, but the Islington ‘extension, 
preparation of this article. Mr. McMahon also acted as which will be completed next year, is the one from whieh 

. . hd } 1 K] ‘ è N * P * i à j j > 
consulting engineer for the work, assisted by Mr. N. Rheam, the greatest things are expected. The intention of the 
the company’s chief assistant engineer. company is not to stand still, however, for extensions farther 
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Clover Leaf three-core wire-armoured cable. Six-core feeder cable for Poplar; main cores, 0°5, 6*7, and 0°25 sq, in., 


with three 7/20 pressure wires, 


Heavy tape-armoured single core cable (1'8 sq. n.). 


Low-tension three-wire cable for Glasgow (I, 1, and 6°5 sq. in.). 


Some TYPICAL CABLES MADE BY THE B. I. W. Co. (Full Size), 


The City and South London Railway has had an uphill 
fight ever since its birth, and no one could wish it success 
more sincerely than those who have followed the troubles 
against which it has had to contend. The extensions to 


out from both ends of the line have been already under 
consideration, and may be regarded at least within the 
sphere of the probable. When the company requires to 
issue new Capital for further sections we do not anticipate 
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that it will have to concern itself much as to whether 
investors will be ready with the money, for underground 
electric railways are very much in favour with most people. 


\ 


THE BRITISH INSULATED WIRE COMPANY’S 


WORKS AT PRESCOT. 


(Concluded from page 347.) 


THE operations of the company are not confined to cable 
making ; joint boxes and other accessories, including fuses 
and switch gear for their equipment, are turned out in large 
quantities. For the manufacture of the latter there is a 
brass and copper foundry, and a well-equipped machine 
shop, of which we give a view. Besides lathes, shaping 
machines, band saws, &c., there is a large lathe for turning 
rolls, &c., and a number of automatic screw-making 
machines. Piles of disconnecting boxes are seen in the fore- 
ground of the view, as well as the switch gear for a tramway 
feeder pillar. A new machine shop, three times as large as 
the present one, is about to be erected for the manufacture of 
insulators and accessories for the overhead equipment of 
trolley lines ; when this is complete the company will be in 
a position to supply everything required for line equipment, 
from the trolley wire to the terminals at the power station. 

A repair shop and smithy provide for the maintenance of 
the cable machinery, and all the tools used in the works are 
made in a separate department. 

The older portion of the works is driven by two Horizontal 
Corliss engines, but most of the power is supplied from a 
dynamo room adjoining. The. latter will shortly be super- 
seded by a power supply from the adjacent Prescot electricity 
works. 

Not the least important part of the factory is the copper 
store, in which a floating stock of copper worth about 
£50,000 is constantly on hand. A suite of offices, most 
comfortably furnished, occupies the front of the buildings, 
and provides accommodation for the engineer and manager, 
Mr. Nisbett ; the works manager, Mr. Bates; the secretary, 
Mr. E. Tracey; ; the board of directors, and the staff of 
clerks, draughtsmen, &c. 

The guiding principle upon which the works are run is 
that of utilising labour-saving machinery for all that it is 
worth ; that is, the machines are worked at the highest pos- 
sible speed and load, in recognition of the truth that it is 
far better to wear out machines and replace them than to 
muddle along with old apparatus. For the same reason no 
hesitation is felt in scrapping plant wholesale directly 
improved methods or machines are available. We may put 


it that the load factor, not only of the plant but also of the 


staff and buildings, is kept as high as possible. 

Among recent contracts carried out by the company may 
be mentioned the high tension cables for the Willesden and 
Deptford transmission lines, each having two cores of 
} square inch section with insulation 4 inch thick, working 
at 10,000 volts pressure alternating ; and the big Glasgow 
cable, the largest ever made, having triple concentric cores 
of 1 square inch, 1 square inch, and ‘5 square inch cross 
section. The last-mentioned cable was 34 inches in diameter 
over the lead sheathing. All the new cable for the City 
Electric Lighting Company is also being made by the B.I.W. 
Company. The largest single-core cable manufactured by 
the company had a copper cross-section of 1°8 square inches. 

We give on the opposite page some cross-sections of 
these and other cables. 

We must not omit to express our thanks to Mr. Nisbett, 
who furnished us with the data for this article, and Mr. Bates, 
who piloted us through the various departments, on the 
occasion of our recent visit to the works. 


Prescot ELECTRICITY WORKS. 


One of our views on p. 387 shows the engine room of the 
above works, which were erected by the British Insulated Wire 
Company for the lighting of Prescot and the neighbouring 
townships, some of them three miles away. This station 
contains two Ferranti alternators and a Mordey machine, 


rope driven by Browett-Lindley vertical engines. Two 


large Johnson & Phillips alternators, of a later date, are 
visible in the background; these are direct coupled to 
engines of the same type as the smaller ones. A new 
direct current set, which will be used chiefly for the supply 
of power to the factory, is about to be erected, consisting of 
a Browett-Lindley engine and a 400-Kw. dynamo of the 
English Electric Manufacturing Company’s make. 

There are two 30 feet x 7 feet Lancashire boilers in use, 
and two more, 80 feet x 8 feet, with Vicars’ stokers and 
Musgrave superheaters, are in course of erection. A Green’s 
economiser is provided, and a condensing set by Messrs. 
Browett, Lindley & Co. The feed pumps are of the Weir 
type, together with one by Worthington. 

Feed and condensing water are obtained from a large 
reservoir close by, belonging to the factory; this is 
replenished from a disused and flooded coal pit about a mile 
away, where a motor-driven centrifugal pump has been put 
down. 

The output of the works last year was about a quarter of a 
million units, which will be largely exceeded when the power 
plant is inaugurated ; the load factor is already very high, 


thanks to the long hours of the B.I.W. works. 


We are indebted to the resident engineer, Mr. Sprunt, for 
the above particulars, and for his kind assistance on the 
occasion of our visit. 


CONTRACTS OPEN AND CLOSED. 
(Continued from page 380.) 


Eastbourne.— October 4th. The Corporation wants 
tenders for a water-tube boiler and fittings, 400-K w. steam 
alternator and switchboard. See Official Notices ” to-day. 


Germany.—September 10th. The Hamburg Finance 
Deputation is inviting tenders for the supply and erection of two 
30-ton electric cranes. Particulars may be obtained for 38. from the 
Secretariat II. der Finanz Deputation (Rathhaus Ober-Erdgeschoss, 
Zimmer 429), and tenders marked 339 are to be sent to Die Finanz 
Deputation, Hamburg. 


Glasgow. — September 28th. The Corporation are pre- 
pared to receive tenders for the supply and fitting up of the power 
station piping required at Pinkston. Specifications, &c., on applica- 
tion to Mr. John Young, general manager, 88, Renfield Street, 
Glasgow. A bank draft for five guineas, payable to the General 
Manager, must accompany each application for specifications. 


Greenock.—September 10th. The Police Board requires 
tenders for water-tube boilers, steam dynamos, boosters, switch- 
board, piping, &c., for electric traction. See “Official Notices 
August 24th. 


Hackney.— September 12th. The Electric Lighting Com- 
mittee is wanting tenders for the supply of condensing plant, cooling 
apparatus, pipe work and valves, feed pumps, switchboard and 
boosters, arc lamps, meters, crane and workshop equipment. See 
“ Official Notices August 17th. 


Hammersmith.—September 12th. The Vestry wants 
tenders for two single-phase alternate current motors coupled to 
two centrifugal pumps. See “ Official Notices” August 24th. 


Hampstead. — September 27th. The Vestry invites 
tenders for eight marine boilers, piping, feed-heater or detartariser, 
fuel economiser, and tanks. See Official Notices” August 24th. 


Hull.—September 27th. The Corporation wants tenders 
for certain steam and water pipes, pump, water softener, &c., for 
electricity works. See “ Official Notes” August 24th. 


London.—September 24th. The L.C.C. is inviting 
tenders for the supply of mains for the installation for the Victoria 
Embankment and Westminster Bridge. See Official Notices 
August 31st. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate, 
Epsom, Surrey. See Official Notices” August 10th. 


Luton.—September 14th. The Town Council invites 
tenders for watt-hour and demand meters. See Official Notices 
August 3rd. 


Manchester.—September 18th. The Tramways Com- 
mittee wants tenders for two steel boilers for heating, cast-iron pipes, 
rubber rings, bolts and nuts, steel stanchions, and 100 car trucks, 
Sce “Official Notices to-day. 


Mexborough.— September 15th. The Council wants 
tenders for a Lancashire boiler, two 50-Kw. dynamos, balancer and 
boosters, feed heater, and pump, switchboard, battery, mains, crane, 
and adapting the street gas lamps for electric lighting. See 
“Official Notices” August 31st. 
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Nelson.—September 8th. The Corporation wants tenders 
for a 200-Kw. steam dynamo. Specifications from Mr. Allen, 
engineer at the gas works. £2 2s. deposit. : 


Nelsou.—September 18th. The Gas and Electricity 
Committee wants tenders for the supply of electric light cable. See 
„Official Notices” this week. 


Perth. — September 15th. The Commissioners want 
tenders for direct current meters and cut-outs. See Official 
Notices” August 31st. 


Plumstead.—September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiser; steam 
piping, pumps, &c., &c.; steam generators—two 300-1.H.P.; two 
150-1. . p.; and one 100-1.H.P.; condensing plant, cooling tower, 
&c.; switchboard; battery; traveller; mains, meters, arc lamps 
and posts, &c. See Official Notices August 10th. 


Portsmouth.—September 10th. Tenders are wanted 
for electric light fitting work at the new Drill Hall. See “ Official 
Notices August 31st. 


Preston.—September 10th. The Guardians want tenders 


for an electric light installation at Fullwood Workhouse. See 
„Official Notices” August 24th. 


Salford.— October 2nd. The Cleansing Committee of 
the Corporation wants tenders for a two or three-cell refuse destructor. 
Also for a six-cell destructor on the forced or accelerated 
draught principle, together with necessary boilers, &c. See two 
“ Official Notices” August 31st. 


Southampton.—September 10th. The Harbour Board 
wants tenders for a 30-cwt. portable electric crane. Specification 
from Mr. Bowyer, Harbour Offices, Town Key. Deposit £5. 


Southampton.— September 11th. The Guardians want 


an electric lighting plant erected at the new workhouse infirmary, 
Shirley Warren. 
Street, S. W. 


Sunderland. — September 21st. The Corporation wants 
tenders for triple expansion high speed, direct current dynamos, 
Lancashire boilers, feed pumps. See “ Official Notices” August 31st. 


Walthamstow. — September 25th. The Council is 
inviting tenders for gas plant, gas engines, dynamos, switchboards, 


boosters, balancer, and measuring instruments. See Official Notices” 


August 31st. 


Wrexham.—tTenders are wanted for a dynamo and three 
electric motors, &c., to drive centrifugal pumps. See our advertise- 
ment pages August 31st. 


CLOSED. 


Accrington.—The Corporation has given the contract 


8 wiring the electricity works to Maund & Leed, of Southport, 
245. 


Blackpool. — The contract for the supply of a storage 
battery, required by the Corporation for the extension of their 


tramway system, has been placed in the hands of the Hart Accumu- 
lator Company, Limited. : - 


France.—The French Post and Telegraph authorities 
have just given out'contracts for a large quantity of bronze 
telegraph wire as follows:—Les Etablissements Mouchel, of Paris, 60 
tons at 2,9474 francs per ton; M. Grammont, of Port de Cheruz, 30 
tons at 2,9493 francs; Messrs. Lazare Weiler & Co., of Paris, 30 tons 
at 2,945 francs; La Compagnie Française des Métaux, of Paris, 30 
tons at 2,9474 francs. 


Glasgow.— Yesterday afternoon contracts amounting to 


£45,000 were to be let by the Corporation for the preparation of 
section No. 4 of the electric lines. 


Mersey.—The Docks and Harbour Board have accepted 
the tender of Messrs. Foote & Milne, for an electric light 
installation for the Stanley Dock Warehouses. 


Salford. — On Wednesday the Corporation resolved 
to approve of a contract to be entered into with Messrs. W. T. 
Glover & Co., Limited, for supplying, delivering, and laying the 
lighting cables, tramway feeders, and street lighting accessories for 
the sum of £159,648 12s. 8d. 


Torquay.—The Town Council has accepted the following 
tenders for additional plant at the electric light works: — Two 
water-tube boilers and superheaters, without brickwork, Babcock 
and Wilcox. £1,380; one 250-Kw., and one 40-Kw. steam alternator, 
Rosling & Appleby, £3,655; pipework, condenser, tank, &. 
Babcock & Wilcox, £2,653; extension of switchboard, Ferranti, 
Limited, £220; two watt-hour meters and one voltmeter, the 
General Electric Company, £60; foundation and schedule prices, 
S. Blatchford, £144 ; four transformers, the British Electric Trans- 
former Company, £258. 


Particulars from Mr. J. Aldridge, 9, Victoria 


REVIEW. 


The Law and Practice Relating to Letters Patent for Inven- 
tions. By Rocer WILLIAM WALLACE, Q.C., of the 
Middle Temple, one of Her Majesty's Counsel, and J. 
Bruce WILLIAMSON, Esq., of the Middle Temple and 
North Eastern Circuit, Barrrister-at-law: Royal 8vo., 
pp. 922. London: William Clowes & Sons, Fleet Street. 


A new treatise on the law of patents always attracta a 
certain amount of attention both in legal and commercial 
circles. The handsome volume which we now have the 
pleasure to review, is bound to meet with something more 
than the ordinary share of welcome from those into whose 
chambers or offices it will be introduced. The work of 
Messrs. Wallace & Williamson is worthy of notice, not only 
because of its size, but because of the importance which all 
competent judges will attach to every word which flows 
from the pens of its two learned authors—the senior of whom 
has long been known to fame in important patent cases— 
while the junior, in addition to other qualifications, has 
already made his mark as a writer of legal text-books. 

Seeing that this stupendous work must be the result of 
many years of anxious thought on the part of its anthors, 
it behoves a reviewer to exercise more than ordinary care 
in making any criticism upon it. Before expressing an 
opinion, it may be as well to describe as shortly as 
possible the scope and object of the work. 

Everything relating to the law of letters patent seems 
to have been dealt with by the authors, whose labour has 
produced a veritable encyclopedia. From the circular 
which is issued by the Patent Office, as a kind of guide 
to the would-be proprietor of a patent, to the most abstract 
principles of patent law, nothing appears to be omitted. 
This is a characteristic which is likely to render the book 
valuable alike to the lawyer, the patent agent, and the 
layman. But it is to the lawyer that the book is offered, 
and it must, therefore, be judged from a lawyer’s standpoint. 

The main sub-divisions are as follows: About 600 pages 
are devoted to the law and practice relating to letters patent 
as derived from an exhaustive study of the statutes and rules 
and the cases decided thereunder. There then follow four 
appendices. Appendix I. contains all the important statutes; 
Appendix II., the statutory and other rules relating to 
letters patent; Appendix III. comprises the text of the 
international convention relating to the protection of 
industrial property, aud the Patent Office circular of 
information; and last, but not least, Appendix IV. contains 
a most valuable collection of forms and precedents of the 
various legal documents made use of in connection with 
patents. 

The first chapter contains a short history of the patent 
law, and we think the authors have exercised a wise discre- 
tion in making that history as short as possible. History is 
out of place in a legal text-book, save in so far as it tends 
to explain the archaic language used in many of the older 
statutes. The effect of this chapter is well summed up on 
page 13, where it is stated that “the stream of English 
patent law still flows direct from the fountain of the Royal 
prerogative, but along the defined course determined cen- 
turies ago by the common law.“ 

The next chapter contains the terms and effect of the 
grant of letters patent. With regard to the third chapter, 
which deals with the question“ Who may be the grantee of 
letters patent? we are glad to find that the authors have 
gone into this question with elaborate care. The patentee 
of a complicated invention must often be assisted by others 
in order to complete his designs; the master is frequently 
indebted to his servant for valuable suggestions when 
putting an idea into practice. The exact rights and 
liabilities of the parties in these cases are clearly defined by 
the authors. 

The next two chapters are devoted to the subject matter 
of the grant and the various elements which must combine 
to make an article good subject matter for a patent. These 
chapters, taken with Chapter IX., are a complete answer to 
the question, What is a new manufacture within the mean- 
ing of the statute of monopolies? Two chapters on 
“« Anticipation ” are inserted between those which deal with 
„ Novelty ” and “ Utility.” As a matter of arrangement it 
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might have been more artistic to postpone the question of 
anticipation until every necessary attribute of a valid subject 
matter had been discussed. À 

Chapters X.—XIII. ‘deal with the specifications. Here 
we find the object of the specification, the rules which 
guide the Court in determining its construction, valuable 
information as to the disastrous results which ensue from 
drawing the claim too wide, and the procedure which must 
be adopted by the patentee if he wishes to amend his 
specification. Chapters XIV. and XV. are devoted to pro- 
cedure on applications for and oppositions to letters patent, 
affording a valuable guide to the patent agent, to whom 
these operations are so often entrusted. The next two 
chapters are devoted to assignments and licenses, while the 
subject of compulsory licenses, to which an entire book 
was recently devoted by Mr. J. W. Gordon, is disposed of 
in a single chapter! Not that we find any fault 
with this; on the contrary, we think the subject is of 
somewhat overrated importance, inasmuch as the enormous 
cost of the proceeding for a compulsory licence has 
practically rendered Section 22 of the Patents Act, 1888, a 
dead letter. Chapter XX. is devoted to the extension of the 
patent term, and in common with other parts of the work, it 
seems to include every decision of importance relating to the 
subject in hand. 

Of all the chapters the most complete, and, as we think, 
the most important to the legal practitioner, is that which 
deals with an action for infringement. The necessity for 
every step and the means whereby every necessary step in 
auch an action may be taken are carefully pointed out, from 
the service of a writ to the procedure on appeal to the House 
of Lords. Particularly instructive are the pages devoted to 
the remedy which may be obtained by action for infringe- 
ment and the important question as to the measure of 
damages. And here we notice the extraordinary case of 
Gavioli v. Shepherd, 1900, 17 R. P. C. 157, duly referred to. 
It was there decided that when an action is brought for 
infringement for making machines similar to those of the 
plaintiffs, and the defendant is able to prove that he never 
could have afforded to buy the plaintiff's machine, the plaintiff 
cannot recover damages. Chapters XXIII. and XXIV. are 
devoted to actions for threats and for revocation of patents; 
Chapter XXV. to offences under the Patents Acts; while a 
chapter on international protection of inventions completes 
the textual portion of the book. 

A captious critic might assert that the number of pages 
in this portion of the work could have been materially 
shortened, had the authors refrained from quoting the 
judgments of the courts at such great length, and contented 
themselves with laying down the principle involved in each 
case. Upon the whole, however, and bearing in mind the 
source whence cases on the law of patents are derived, 
we think they were wise in referring to “ the book at large.” 
A work of this kind, which is stocked with liberal quota- 
tions from the judgments in all important patent cases, 
ought to enable the practitioner to dispense in some measure 
with the use of the Patent Office Reports. We feel sure that 
all practitioners would gladly avail themselves of anything 
as a substitute for those dreary publications. Although 
“ official” (or perhaps because they are official“), these 
are among the worst reports which ever find their way into 
a lawyer's library. Doubtless the highly technical nature of 
many modern patent cases involves a lengthy inquiry, and 
the consideration of much expert evidence; but we see no 
reason why, in the hands of a reporter, the shorthand 
note of a patent case should not be boiled down to some 
extent instead of being set out at almost full length. 
When we remember that for the compilation of their monu- 
mental work, our authors have had to wade through this 
enormous mass of undigested matter, our tribute to their 
undaunted courage and perseverance becomes great 
indeed. 

We have already hinted that one of the most valuable 
portions of this book is Appendix IV., which contains a 
‘¢ precedent” of every conceivable form of writ, pleading, 
petition, caveat, certificate, order, &c., which may be used in 
any legal proceedings connected with a patented invention, 
not to mention a copy of a * complete specification“ in the 
authorised form, together with a drawing in the Patent 
Office style. Such forms are of incalculable value to a 


lawyer who has not specially devoted himself to patent cases, 
and who is often at a loss for a precedent. Most of the 
precedents in the work under review have never before 
appeared in print, while all of them appear to have 
been taken from cases which have actually arisen. In 
addition to what we may term practice precedents, there are 
many examples of assignments, licenses, and compulsory 
licenses which cannot fail to act as useful guides to all who 
traffic in letters patent, and who want to know the signifi- 
cance of the various clauses in their title deeds. 

Two other features of prime importance in every law book 
remain to be considered. We refer to the table of cases and 
the index. The table of cases leaves nothing to be desired. 
It contains a reference to every patent case, and to all the 
reports where a note of the case is to be found. In addition 
to this, a word or two is added in brackets which sufficiently 
indicates the matter in dispute, so as to enable anyone who 
is in search of an authority upon a particular point to 
see at a glance whether the case referred to is pertinent 
to the question. This is a feature which might advan- 
tageously be copied in other law books. | 

The index, which plays an important part in this as in 
every other work of reference, appears to have been care- 
fully compiled, and to cover all the ground traversed in 
the text. The necessity för a very full index in this 
particular volume is great, for the absence of side- 
notes, and the comparatively long intervals between the 
sub-headings throughout the text, is likely to render a 
search for the law upon some particular point rather 
laborious unless that search is aided by a reference in the 
index to every page where the point in question is treated 
of. We have no doubt, however, that when put to the test. 
in actual practice the index will perform what is required 
of it, especially as we find that the authors have had the 
assistance of a third party in its compilation. 

The type and general style of the work are beyond all 

praise. 
In conclusion, this book, which has stamped upon its 
cover the Armorial Bearings in use at the Patent Office, is 
well worthy of the honour so conferred. It bids fair to take 
a leading place among legal text-books dealing with the law 
of patents, and will remain a lasting monument to the 
industry and ability of its authors. 


— ee — 


NOTES. 


 Vandergrift.”—“ Vandergrift: its homes and indus- 
tries“ This is the title of a brochure which has been 
produced in a very tasteful manner for the purpose of 
eulogising the glories of Vandergrift, and of enticing those 
who find old world conditions too monotonous, or as 
furnishing only fuel for discontented natures, to its rising 
industries and (passing ?) happiness and contentment. The 
publication has evidently been brought out with that intent, 
for it is issued by the Vanderdrift Land and Improvement 
Company. Vandergrift, by the way, is across the Atlantic, 
and is the home of the works of the American Sheet 
Steel Company, the Chilled Roll Foundry, and the Vander 
grift Lumber Company. The work of the artist is found on 
nearly every page, and sets forth the natural beauties, the 
hills and slopes and weirs, the children romping in the sun- 
shine, the carefully laid out streets and pretty homes, the 
chief buildings, the gun clubs, the factories where its 
industries are conducted, the pleasures in which its 
inhabitants engage, and the “ peace and order” in which 
they live in this Utopia. One is apt to be carried away by 
the charms and attractions of the place, although the 
waters of the Kiskiminitas River seem rather low, and to 
imagine that it is an ideal spot, a heaven on earth, where 
the anxious “cease from troubling and the weary are at 
rest. Perhaps half an hour’s stay there might tell another 
tale, but it may be thought unkind to throw cold water on 
so eulogistic an account by making such a suggestion, 
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New Form of Electric Automobile.— This auto- 
mobile (for the illustration of which we are indebted to the 
Scientific American) was constructed by Mr. D. L. Davis, 
superintendent of Salem Electric Light Company, of Salem, 
Ohio, who has been engaged in work upon it for the past 
13 months. Its trial trip has been made, and our contem- 
porary is told that it proved most satisfactory in its work- 
ing. In the construction some new ideas have been carried 
out that are departures from those adopted by the American 
manufacturers of horseless vehicles. This new auto has a 
wheel base of 54 inches, and, owing to its different construc- 
tion from other vehicles, its body is small and lower than 
customary, and the battery of 40 cells is below the axle 
line, thus doing away with the clumsy and top-heavy 
appearance of many horseless vehicles. The wheels are of 
steel, with heavy rubber tyres inflated. Two springs only 
are used, one on either side of the body and directly beneath 


New Form oF ELECTRIC AUTOMOBILE. 


the passengers. This feature proves a success, as the carriage 
is easy riding. It is in the application of power that the 
auto differs radically from American machines generally. 
The power is supplied by two 1-H. P. electric motors, which 
are connected with the front wheels, working independently 
of each other. The vehicle is also steered by the front 
wheels, which swing on pins close to the inside of the wheels, 
carrying the motors back and forth With them, the connec- 
tion being made with brass contact plates which allow for 
the swing of the wheels. The framework is of tubing, 
which is carried from the body up to the top of the front axle, 
and through this tubing is carried the wiring from the 
batteries to the motors. The brake is stationary, the wheels 
being drawn up to the shoe when the brake is applied. The 
reversing lever also applies the brake. The general appear- 
ance of the vehicle is handsome, owing to its compact con- 
struction. Its weight is about 1,400 Ibs. 


Fatal Boiler Explosion at Sydenham.—At the Public 
Hall, Sydenham, on Monday, Mr. Howard Smith and 
Mr. Hallett, Commissioners, concluded their inquiry on 
behalf of the Board of Trude, into the circumstances con- 
nected with the boiler explosion on July 25th at the works 
of the Crystal Palace Electric Supply Company, Limited, 
by which two men lost their lives and several others were 
severely injured. Whilst a number of men were at work in 
a building on the works, unconscious of any defect in the 
boiler, it suddenly burst. The Commissioners, in giving 
judgment, found that the explosion was due in the first 
place to the faulty construction of the boiler, in certain parts 
of which cast-iron had been used. Messrs. Hornsby and 
Sons had explained that at the time—nine years ago—the 
boiler was constructed by them, they had in their employ an 
engineer whom they had afterwards dismissed for passing 
faulty work, but mainly the fault of the explosion lay with 


the Crystal Palace Electric Supply Company. Mr. Phillips, 
their manager, was responsible for the upkeep and mainten- 
ance of the boiler, but he was an electrical engineer and had 
no previous knowledge of boilers. He depended on the 
report chiefly from the insurance company, and evidence had 
been given that the recommendations in one of the reports 
of the National Insurance Company, by whom the boiler had 
previously been insured, had not been complied with. He 
had also stated that he had had. no knowledge of this report, 
but they (the Commissioners) thought it must have come to 
his knowledge and that he had forgotten it. Blame was 
also attached to the inspector of the Engine Boiler Insurance 
Company, who had not made, in their opinion, adequate 
examination of the boiler. The Electric Supply Company 
was ordered to pay £150, and the Engine Boiler Insurance 
Company £50, towards the cost of the inquiry. Messrs. 
Hornsby and Sons were not adjudged liable in costs as the 
boiler had been made by them so long ago. 

We cannot express unqualified approval of the above 
decision, True, the boiler was made nine years ago; but 
seeing that the makers in their evidence distinctly admitted 
that the boiler was of defective construction from the very 
start, we fail to see why they should be held blameless. 
Indeed, the very first sentence of the Commissioners’ judg- 
ment apparently throws a large share of the responsibity upon 
the makers of the boiler! Moreover, the witnesses for the 
Board of Trade stated that even if wrought-iron had been 
used in certain parts, instead of cast-iron, the boiler when 
new was not fit for a pressure of more than 73 Ibs. per square 
inch, but the makers had certified it fora pressure of 140 
Ibs., at which it was being worked. They further stated that 
the boiler, as designed, had practically to be taken to pieces 
before it could be thoroughly examined. Under these cir- 
cumstances it is difficult to see how an explosion could be 
obviated, no matter how careful the management. 


Electrical Engineers as Riflemen.—The Electrical 
Engineers R. E. (Vol.) had: their first rifle competition 
while in camp at Plymouth last week. A challenge was 
sent them by the Three Towns and District Rifle Club, and 
the competition came off on August 29th at the Naval 
Range at Trevol. C. S. M. Field made the arrangements for 
the Engineers and Mr. F. Clase for the Club. A large 
number of club members were present, as well as Major 
Erskine and Lieut. Pearce. 


TEAM ELECTRICAL ENGINEER VOLUNTEERS, 
Range 200 yards. 500 yards. 600 yards. 


C. S. M. Field da 22 31 19 72 
C.8.M. Pontifex ag 30 23 26 79 
Serg. Merrit .. 223 29 14 66 
Serg. Lister 285 30 22 21 73 
Corp. Moberley 28 28 20 16 64 
2nd Corp. Smith Seh 16 6 271 43 
Bap. Lynn oa ba 26 22 29 77 
Sap. Chubb aed “it 19 16 16 51 
Grand total ise 525 
THREE Towns CLUB. 

Boolds, C. 20 13 10 43 
Good, J. ... 20 22 5 47 
Rose, J. 23 25 17 65 
Hertzel, C. H. A. 21 25 20 66 
Sullivan, T. D. 7 20 18 45 
Greenlaw, F. 23 14 2 39 
Clive, E. 22 31 23 76 
Clase, F 24 23 22 69 
Grand total 98 450 


Light variable wind from left. Cloudy day. 


We understand that it is proposed to inaugurate a rifle club 
in connection with the corps and to arrange for regular 
practice, when, no doubt, further competitions will follow. 
This will certainly have the hearty support of everybody 
who desires to see the Old Country retain the foremost place 
amongst the civilised nations of the world. 


Appointments Vacant.—An assistant engineer and 
other employés are wanted for the Accrington municipal 
electricity works. See Official Notices to-day. 

An instructor in electro-metallurgy and a laboratory 
demonstrator are wanted at the Northampton Institute, 
Clerkenwell. See Official Notices.” 
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Boiler Explosions and Loss of Life.— From the 1899 
report of the Engine Boiler and Employers’ Liability Insur- 
ance Company it appears that the company insures 18,000 
boilers. For the first 20 years of its work the life lost was 
only 0°3 of one life per year. The average loss of 21 years, 
however, was raised to 0°62 by one singularly fatal collapse 

in 1899. The collapse was that of a Lancashire boiler 25 
years old. It was due to shortness of water, and killed seven 
ple. The water gauge taps were in bad order, and the 
correct water level was not shown. The low record of 0°62 
life per year is an excellent showing for voluntary insurance. 
The collapse that prevented the record being but half this 
low figure would not have occurred had the insurance 
company’s “ strong recommendation ” been attended to a8 
regards internal cleaning. We are glad to see that this 
company has now added a certification to its insurance. The 
company wisely continues its insurance and inspection of 
boilers, and is often no doubt the means of preventing acci- 
dent; but it does not grant its certificate to doubtful 
boilers. In this way the company escapes the onus of 
receiving premiums for doubtful boilers for the sake of 
business. Foolish people have pointed to the insuring 
of a boiler as equal to a guarantee of its soundness 3 
they have argued that no company would take the 
risk of an unsafe boiler. This, of course, is nonsense. The 
risk is small when spread over 18,000 boilers, and business 
is business and not philanthropy. But by adding a certificate 
to its insurance, the company has done a wise thing. It 
avoids the forgoing reproach : it continues to keep many 
risky boilers under some surveillance, and exercises an 
educational influence by its inspectors constant visits, while, 
by withholding the certificate, it hangs a remonstrance over 
the head of the owner that will follow him into the court of 
inquiry should his boiler fail, and must do much to cause 
him to take precautions to avoid it. A case is cited in which 
an inspection of a satisfactory order of an in 
boiler was not obtained for years. It is added that but for 
keeping the boiler insured and pegging away at the owner it 
is probable no examination would ever have been made, and 
the boiler would have been kept at work till it exploded.” It 


cannot be doubted that the boiler insurance companies have 


in the main acted rightly, and that but little more pressure 
needs to be brought upon owners to compel the laggard ones 
to toe the line of responsibility. Such should be possible 
without any inconvenience to those who have 80 realised 
their duties. 


Murray’s Long-Distance High-Speed Page-Printing 
Telegraph.—In this system, the invention of Mr. Donald 
Murray, of Australia, the message is first perforated on & 
tape and then passed through a transmitter as in the Wheat- 
stone automatic system; at the receiving instrument the 
currents reproduce the signals in the form of perforations on 
a second tape similar tothe transmitting tape ; from this second 
tape the signals are printed in ordinary type, in page form, by 
means of an automatic typewriter, which practically consti- 
tutes the novelty of the invention. The apparatus for per- 
forating the transmitting tape is in the form of a typewriter, 
amd the perforations made form either a series of detached 
Holes or a series of holes close together and overlapping, the 
latter constituting a dash. The transmitting apparatus has 
actually been worked at a speed of 114 words per minute 
over a line 388 miles long, and then translated automatically 
i nto type-written characters at a speed of about 60 words per 
minute. The speed of 114 words per minute over 388 miles of 
Ii ne, it is perhaps unnecessary to say, is not a high commercial 
rate, though doubtless it is a high rate at which to be able 
to reproduce perforations on a tape. The fact that these 
rforations can be converted into type-written matter at a 
Tate of 60 words per minute is, however, a decidedly good 
result, as it is a higher. rate than that at which ordinary 
"VV heatstone slip can be transcribed ; so far, therefore, the 
apparatus appears to have great possibilities, and further 
developments of it will be looked forward to with interest. 
It should be added that the apparatus employs 84 characters, 
including capitals, small letters, and figures ; with tissue 
carbon paper, from 15 to 20 copies may be made in the one 
act of printing. The inventor, like most other inventors, 
claims that “ the mechanism is extremely simple, durable, 
and easy to keep in order.” 
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Personal. — Mr. Arthur Ellis, M. I. E. E., who has 
resigned the positions at Bolton of borough electrical engi- 
neer and general manager of the electric tramways, to accept 
a post under the Cardiff Corporation as electrical engineer, 
was on Sunday forenoon made the recipient of a very hand- 
some testimonial subscribed for by the employés in the 
departments over which he had control. The gathering took 
place at the Bolton Corporation tram sheds, and, owing to 
the want of accommodation met with in consequence of 
all the cars being in the shed, those joining in the ceremony 
had to take seats on the top of the tramcars in the place. 
Mr. Harry England, traffic manager for the Corporation 
tramways, was voted to the chair, and those supporting him 
included Mr. Angus, chief assistant electrical engineer to the 
Bolton Corporation. Mr. Robert Tootill, a member of the 
Town Council, was also present. The chairman, in making 
the presentation, which took the form of a solid silver tea 
and coffee service, referred to the difficulties which Mr. 
Ellis had had to contend with in the inauguration of a 
system of electric trams for the town, adding that the public, 
and others more intimately connected with the undertaking, 
expected far too much. In the starting of a scheme of such 
magnitude, they could not have all plain sailing, especially 
sceing that they had torun the new electric carson the old track. 
He believed, however, that all present would agree with him 
when he said that after eight or nine months’ experience they 
were running the cars as satisfactorily as could reasonably 
be expected under the circumstances. Mr. Angus supported 
the presentation as representing the electricity department. 
In acknowledging the presentation, Mr. Ellis said he deeply 
appreciated the feeling which had prompted the subscribers 
to that gift. He was sorry to leave Bolton, particularly to 
part with the staff which had worked so well with him. He 
only hoped that he would have as good men where he was 
going as he had had at Bolton. . . 

It should be added that at the last meeting of the Electricity 
Committee of Bolton Town Council a resolution was adopted 
expressing the members’ regret that Mr. Ellis was leaving Bolton, 
and wishing him every success in his new appointment. 

Out of 75 applicants Mr. J. H. Cawthra, chief assistant 
engineer to the Leeds Corporation, has been appointed resi- 
dent engineer to the Swansea Corporation electricity works. 

In view of his approaching marriage, Mr. Watts, resident 
engineer of the Alderley Electric Supply Company, Limited, 
was recently presented with a valuable gold watch chain 
by his colleagues and other friends at 2 meeting held in his 
honour. | 

On Friday last week, at St. Helens, a handsome solid 
silver cruet and set of fish carvers were presented to Mr. 
B. Welbourne, who has been in charge of the overhead 
equipment of the tramways, by his staff and friends, in con- 
nection with his appointment to 3 responsible post in the 
B. I. W. Company's works. 


— — 

The Manchester Load Curve.—The following letter 
comes to hand too late for insertion in our “ Correspondence” 
columns: —“ I was much interested in the load curve that 
you gave in your last issue, and agreed that 80 far as the 
watts are concerned, it shows what the Dickenson Street staff 
can do at short notice. I am, however, entirely dependent 
upon the electric supply for a light whenever the solar supply 
is from any cause interrupted, and on this occasion I wish 
that I could have supplemented Mr. Wordingham’s curve 
with a copy of the volt-curve for the same time in my office. 
Although I am unable to do this, I can testify to the fact 
that three 8-0. P. lamps did not yield so much light as one of 
them can on normal occasions. The volts in a manner 
represent the possible candle-power of the lamp, and it is 
impossible to obtain the normal intensity if the volts 
are low, then why should not the systems of payment 
include a fine upon the authorities whenever the 
volts are low? The discount so obtained would help 
to pay for the candles, &., required to supplement the 
glow lamps in instances of storms, &c. The case is, how- 
ever, one of the many that, in my opinion, go to show that 
the majority of central station engineers are working without 
a sufficient reserve of steam-power to deal with instances of 
sudden darkness, and that if they wish to earn a reputation 
for being always ready, they must take into consideration 
the time that is required to get up steam in each boiler 
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before they let it cool down. Ina large city like Man- 
chester, during the day, in case of sudden fog, the load may 
easily reach its maximum in a few minutes, because the 
offices and warehouses are situated comparatively close 
together, and they will be in consequence affected practically 


simultaneously by any change in the conditions of the 


weather. All these stations ought to be provided with a 
weather scout, as in this city, at least, there have been within 
my knowledge many instances in which the man in the street 
could have given the station authorities 2 or 3 hours’ notice of 
the approaching darkness, which would have sufficed to have 
met the emergency so far as Manchester is concerned, judging 
by the curve. If the storm of the 21st ult. had come three 
hours earlier, I am rather inclined to think the case would 
not have been so good as it was, because under ordinary cir- 
cumstances the load curve would not have then been rising, 
and the chances are very strongly in favour of the boilers not 
being ready for being pushed. There may be a very strong 
temptation for the staff of central stations to become “ coal 
dodgers” in their desire to figure well in the analytical sheets 
that some of your contemporaries delight in, and to forget 
that there are other items in the efficiency of their depart- 
ment than the weight of coals consumed.” —SPECTATOR. 


Building Trades’ Gift to the Nation.—Electrical 
Section.—We have received from the hon. secretary of the 
Electrical Section of the Building Trades’ Gift a list of those 
who, up to August 29th, have promised contributions in 
kind or in money to the Bisley Homes of Rest for disabled 
soldiers, in response to the appeal circulated a month ago. 
Previous donations have already been published in the 
Review. The following have now promised gifts of money, 
and those whose names are marked with an asterisk have 
already paid the specified contribution :— 


Braby, Mr. Ivon ma £1 1 0 
*Cardew, Major P., R.E. 1 1 0 
*Denny, Mr. 4A. 1 0 0 
Elliott Bros., Messrs. 5 5 0% 
»Gavey, Mr. J. 1 1 0 
Gorham, Mr. J. M. 10 10 0 
*Gray, Mr. R. K. 8 20 0 0 
Hartnell, Mr. Wilson 2 2 0 
Madgen, Mr. W. LI. 5 5 0 
»Snell, Mr. Albion T. ... 1 1 0 
Swan, Mr. J. W. 

*Swinburne, Mr. J. oe 920 % 2 2 0 
Wallis-Jones, Mr. R. J. sie ; 5 5 0 


The following have promised gifts in kind :— 


Bell’s Asbestos Company, Limited 
The Electrical Company, Limited 


.. The lagging forthe piping. 
. Incandescent lamps. 


Faraday & Sou .. Six hand lamps with 
flexible cord. 

Geipel & Lange . . Steam traps. 

Holden & Brooke .. Two No. 3 Sirius brass 
injectors. 

Lloyd & Lloyd, Limited ... if — steam and water 
tubes. 

Newton Electrical Works, Limited . Dynamo. 

Perry & Co. 7 825 995 . . 15 standard lamps with 
shades, &c. 


Western Electric Company G . . 4 mile of rubber cable. 
Willcox, W. H., & Co., Limited ... .. Engine room fittings. 
Zurich Incandescence Lamp Company ... 250 incandescent lamps. 
We cordially recommend this most deserving object to the 
notice of our readers. It may be said by some that enough 
has been done in the way of contributing to funds in aid of 
our soldiers; but has the fighting ceased? The war is not 
yet over, and there is a steady stream of disabled men 
returning to our shores; let us see to it that, so far as we 
are able, a haven of refuge is prepared for them. We can 
never compensate them for their broken limbs, but we can 
provide them with a comfortable home. 


Marriage.—On September 5th, at St. Mary's Church, 
Sunbury-on-Thames, Mr. Herbert W. Watts, engineer and 
manager of the Alderley Edge Electricity Works, Cheshire, 
only son of William Watts, of Kingston-on-Thames, was 


married to Eva Maud, eldest daughter of Herbert E. 


Saunders, of Shepperton-on-Thames, formerly of Surbiton, 
Surrey. 


The Jungfrau Railway. —It is rumoured that on 
account of the enormous cost of the works, the completion 
of this ambitious project will be indefinitely postponed. 


Will.— Probate of the will of the late Mr. Gustavus 
Adolphus Steinthall, of 30, Hall Field Road, and 41, 
Piccadilly, Bradford, electrical engineer, who died on May 
28th, 1900, has been granted. The gross value of the 
estate is returned at £6,426 48. 8d., and the net personality 
at £3,818 178. 1d. 


ce 
NEW COMPANY REGISTERED. 


Fylde Painting, Plumbiug and Electrical Engi- 
neering Company, Limited (67,066).—This company was 
registered on August 27th, with a capital of £500 in £1 shares, to carry 
on the business of painters, plumbers, decorators, plasterers,electricians, 
mechanical and electrical engineers, suppliers of electricity, &c., at 
Blackpool or elsewhere. The first subscribers are:—J. King, 69, 
High Street, Blackpool, painter, with 15 shares; J. C. Rossler, 21, 
Manchester Road, Blackpool, painter, with 15 shares; W. C. 
Procter, 95, Talbot Road, Blackpool, painter, with 10 shares; W. J. 
Cunliffe, 16, Lancaster Avenue, Blackpool, with 10 shares; H. O. 
Helliwell, 16, Victoria Street, Blackpool, painter, with 15 shares; 
R. Johnson, 37, Ribble Road, Blackpool, painter, with 10 shares; 
and R. Hallas, Garden Terrace, Bispham, Blackpool, paiuter, with 
10 shares. The number of directors is not to be less than three nor 
more than five. The first are Richard Hallas, John C. Rossler, 
John King (chairman), Abraham Wood, and Henry O. Helliwell; 
qualification, £10. Registered office, 16, Lancaster Avenue, 


Blackpool. 
Se 
SUPPLY STATION ACCOUNTS. 

THE accounts of the Hampstead Vestry elec- 

Hampstead tricity supply undertaking show that the pro- 
Vestry gress made last year exceeded that in the 
Electricity preceding year, good as that was. The works 
Accounts. are being rapidly extended. Thus in 1898 


£25,233 was spent, while in 1899 £36,802 was 
added to the capital expenditure, which now stands at £162,212, 
being about £79 per kilowatt installed. Tenders have been let for 
extension plant comprising four 500-Kw. alternators with Belliss 
engines, six Davey-Paxman boilers, each capable of evaporating 
10,000 lbs. of water per hour, water softening plant, evaporative 
condenser, economiser, and sundry details, all of which are in pro- 
{vess of erection and some nearly complete. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure £125,410 £162,312 £36,802 
Number of units sold 1,001,916 1,418,442 416,526 
Maximum load in W m 917 1,198 281 
Number of lamps connecte 83,576 104,579 21,003 
Gross revenune £23,752 430,660 £6,908 
Gross expenditure £10,751 £14,886 £3,585 
Gross profit E oMa £13,001 £16,824 £3,323 
Average price per unit sold 5'49d. 4°98d. — ‘51d. 


The output in 1898 increased nearly 50 per cent., and although 
it could not be expected that this rate would be maintained, the 
increase last year was about 40 per cent., while the maximum load 
is rising less rapidly, showing that the reduction in price for 
private supply (which actually took place three months before the 
end of the financial vear now being considered) has encouraged a 
more general use of electric lighting, aud the demand indicator 
system has led to au improvement in the load factor. The price 
for public lighting was reduced at the end of the 1898 financial 
year. The effect of these alterations in charges has been a fall of 
just over a halfpenny in the receipts for the energy sold. There are 
now 89 public lamps which took 122,232 units, leaving 1,296,210 as 
sales to private consumers in 1899. . 


REVENUE STATEMENT. 
1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of energy .. £22,919 549d. £29,429 498d. — 51d. 


Meter rents, &c... 802 19d. 1,109 19d 00d. 
Supply of fittings, &o. .. z oes vee oes wee ova 
Sund f d int t ° ; : 
e es 31 » Od. 122 02d. + 02d - 
Gross revenue .. £23,752 568d. £30,660 519d. — 49d. 


The costs of production are mainly affected by a considerable 
reduction in the gross amount for “ repairs and maintenance,” some 
£168 less thau in the previous year, and this has enabled the works 
and total costs to be brought down roughly by (15d.), the same 
amount that the item appears in the “increase per unit” column. 
Coal is practically stationary at 14d., the enhanced price per ton, 
evidently balancing the more economical use of fuel with the larger 
output. 
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Cost OF PRODUCTION. 


1808. 1609. 
Gross. Per unit. Gross. Per unit. Increase. 
ee £6,131 1°24d. £7,357 1°25d. + 01d. 


Oil, waste, water end engine } 574 14d. 856 »14d. 00d. 
— eee 1,313 31d. 1,898 82d. ＋ Old. 


— — — — . ———— — 


Works costa ws £8,907 214d. £11,832 200d. — 14d. 
Rent, rates and taxes 353 08d. 381 »O7d. — Old. 
salaries of ae en- 
„ secretary, clerks, 991 24d. 1,308 22d. — 02d. 
General establishment 
law charges 84 480 ‘12d. 711 12d. ‘00d. 
Other expenses, certifica- 
tion of meters, ‘sampauty | 20 104 02d. ＋ 02d. 
on loans, &c. es = 
Total costs £10,751 2°58d. £14,336 2°48d. — 15d. 


The net profit, notwithstanding the reduced rate of charge, has 
been increased to £9,357 as against £8,340 in 1898. This was dealt 
with as follows :—£6,000 were transferred to the reserve fund, £873 
were paid over to the capital account to cover deficits on loans, £218 
were allotted to cover expenditure on arc lighting works in the year 
1898, while the balance was added to the previous net profit of 
£11,160, and out of the sum so obtained £10,221 were placed to the 
reserve fund ‘making the total amount £16,221, representing 10 per 
cent. ou the capital expenditure), and £3,205 were paid as a first 
instalment to the depreciation fund (being £400 on account of 
meters and £2,805 in respect of machinery and plant). 


PROFIT STATEMENT. 


1808. 1809. 
Interest on loans, 8c. .. .. .. « £3,464 £4,071 
Sinking fund for repayments .. .. «.. 1,197 2,896 
Net profit carried to reserve fund and) 8.266 
depreciation account. f : 
Net profit carried to deficits on loans - aes 873 
” ndit | ias 
” giting oot expe ure on mate 218 
Net profit carried forward oe 8,340 
Gross profit £13,001 £16,324 
THE accounts of the electricity supply under- 
Sonth Shields taking of the Corporation of South Shields 
Cerporation give evidence that the turning point in this 
Electricity case, as in many others, will be reached in the 
Accounts. current year, and that when the next accounts 


are dealt with, the present net loss should 
change its sign, and becume net profit. The progress made in the 
last three years is good, and can be readily appreciated by the 
following summary of figures :— 


Units _ Unite sold. Maximam No.of Gross Net 
Private. Public load. Debio profit. profit. 
lamps. arc lamps. 
1807 „ 158,888 21972 41,799 127 xvw. 81 £144 — £21,676 
18898 „ 201,687 200.808 107,00 99 kw. 68 £2,149 — £882 


In 1898 a large number of licensed premises was connected, while 
the lamps used for public lighting were doubled. The capital 
expenditure is moderate. 


GENERAL STATEMENT. | 


1808. 1800. Increase. 
Total capital expenditure £58,699 888,687 229,988 
Number of units sold 308,108 501,839 193,731 
Maximum load in W) aes 323 500 177 
Gross revenue 45, 231 28, 188 £2,952 
Gross expenditure... £3,082 23,952 £870 
Gross profit ; £2,149 £4,281 £2,082 
Average price per unit sold 399d. 872d. — 27d. 


The gross revenue has increased by nearly £3,000, notwith- 
standing that the average receipts per unit from private supply 
alone have fallen from 4°48d. in 1898 to 3°85d. in 1899. This has 
affected the gross receipts per unit by 16d., ed. in the Sundry 
fees, &c.,” item coming from a sum of £211 “allowed for delay in 
delivery of plant, less expenses iu connection therewith.” 

REVENUE STATEMENT, 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Sele of energy p £5,126 3:99d. £7,766 372d. — 27d. 


Meter rents, &c. ee 100 ‘08d. 208 09d. 1 01d. 
supply of lamps, 0. ; oe 
Sandryfees  ..  .. we 5 00d. 214 10d. +'10d 


ee eee — E 


Gross revenue 


The wages of the entire staff in the station are debited to works 
costs, while the whole of the engincer’s salary is included under 


„management, as the Local Government Board will not now allow _ 
any portion of the salary of a permanent official to be borrowed 


except when a station is first put down. A sum of £50 is charged 
for the services of the accountant, so it cannot be said that the 
electric lighting department is unduly favoured. The costs show A 
reduction of 4d. on “ works,” and just over $d. on the “total,” 
result upon which Mr. J. A. Jeckell, the engineer, must be ean 
gratulated, as well as upon having reduced the deficit on the 
financial year to £73. Over rent, rates, &c., an engineer has little 
control, and this is the only item showing an increase. 


Cost oF PRODUCTION. 
1898. 1899. 
Gross. Per anit. Gross. Per unit Increase. 


goal... . £585 46d. 4923 14d. —-02d. 
Ol, waste, waterand engine} 230 18d. 229 11d. — 07d. 
anes eo paese f 

bation, and in attending 1.088 82d. 1,194 57d. —"25d. 
street lamps 

Repairs and 3 of 

pect aad sis} 202 16d. 315 15d. — 01d. 
lamps, &c. 

Works costs ... £2,075 162d. £2,661 1°27d. — 35d 


Rent, rates and taxes 153 12d. 287 »14d. 7 02d. 
3 expenses, 
salaries of managing ongi | 587 45d. 702 34d. — 11d. 
neer, seoretary, 
General establishment 
prin 3 st} 267 21d. 302 14d. — 07d. 
ins ce 
Other expenses 
Total costs £3,082 240d. 43,952 189d. — 51d 


The financial charges have been increased by £1,273, but owing to 
the gross profit having almost. exactly doubled, the deficit is now 
almost negligible, as alluded to above. 


Pnorrr STaTBMENT. 


1808. 18009. 
Interest on loans . . . . q. £1,466 E22, 129 
Sinking fund for repayment .. 1,565 2,175 
Net profit carried forward . —882 1273 
Gross profit £2,149 £4,231 
S ——————— 


CITY NOTES. 
Marconi's Wireless Telegraph Company. 


AN extraordinary meeting of the above company was held on 


Wednesday at 18, Finch Lane, E. C. According to the Financial 


News, Major S. Flood-Page, who presided, said that the board had 
resolved to issue 25,000 shares, which would be offered in the first 
instance to the shareholders pro rata at £3 per share. A provisional 
agreement had been entered into with a firm of brokers, who would 
guarantee 12,500 of the 25,000 shares at £3 each. This was a bond 
Jide offer from a firm of position, and showed the estimate put upon 
the value of these £1 shares. The company had contracted with the 
Navy for the application of the system to 28 ships and four land 
stations. There would soon be stations equipped with the Marconi 
apparatus which would enable the Admiralty to communicate 
practically from Dover to the Scilly Islands, or about one-fourth of 
the whole coast-line of England and Wales.. 


Clontarf and Hill of Howth Tramway Company. 


At the second half-yearly meeting of this company held at Dublin 
last week, Sir F. W. Brapy, Bart., who presided, said that the per- 
manent way and works were virtually completed early in the year. 
The necessary rolling stock was ordered over 12 months ago, and 
should have been delivered last April in good time for the opening 
of the linc, which they contemplated would not be later than June 
lst. Electricity as a motive power had made such rapid strides 
within the last few years that the manufacturers, with the works 
and plant at present at their disposal, were not able to cope with the 
work on hand, and they disappointed them, and delivered the cars 
contracted for 12 months ago only quite recently. However, the cars 
which they delivered are by far the best of any which had come to 
Dublin up to the present. The line was formally opened for traffic 
on July 26th last, and notwithstanding the very bad weather they 
bad experienced at the commencement, they were now doing 
exceedingly well. The receipts for four weeks and five days 
amount to £1,078, and although they carried 95,000 passengers, 
they had not had a sufficient supply of rolling stock to start with. 
The had now, however, the full supply of cars delivered, and hoped 
to be able to handle any traffic that may arise henceforward. The 
Howth line would, of course, have to depend chiefly ou summer 
traffic, but as the capital of the company was small and the working 
expenses comparatively low, the shareholders might look forward to 
satisfactory dividends out of the summer traffic alone. Under the 
special Act the tramroad was their property for ever, aud not fora 
period of years, as in the case of an ordinary tramway. The com- 
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pany would, therefore, have all time to benefit by the development 
and increase of population, which was sure to follow on the construc- 
tion of the tramways. As the line was not working during the last 
half-year, to which the accounts refer, there was no revenue 
account to submit. The capital account showed that the whole of the 
share capital of £50,000 and £21,000 out of £25,000 of debentures 
were issued ; £45,000 had been called up on the shares, and at June 
30th £2,076 was due on calls, but the calls had nearly all since been 
paid. The Great Northern Railway Company are constructing an 
electric tramroad round the Hill of Howth, which it is expected will 
be opened for next season’s traffic. 


The Chloride Electrical Storage Syndicate, Limited. 


THE directors, in presenting to the shareholders their report for 
the year ending June 30th, 1900, state that during the year the 
business of the syndicate has continued to increase in a very satis- 
factory manner, the amount of orders reccived and goods manu- 
factured being considerably greater than in any previous year. 
The capability of production at the works has been taxed to the 
utmost to meet the demand, and a large volume of orders has either 
gone by the syndicate or been refused by it, owing to its inability 
to execute them within a reasonable period. To meet the con- 
tinually increasing demand, considerable extension of the works 
and plant is becoming an imperative necessity, as also additional 
working capital. Negotiations have been entered upon for acquiring 
additional land adjoining the syndicate’s works, The balance-sheet 
shows that the profits for the year, after providing for debenture 
interest, amount to £8,649 15s. 5d., which the directors con- 
sider satisfactory, when the large increase in the cost of 
raw material and the conditions of production which have obtained 
during the year under review are taken into consideration. 
These, together with the execution of contracts arranged in 1897 
and 1898 previous to the advance in prices, have seriously militated 
against the year’s profit. After writing off from several accounts 
£4,391 28. 1d. (an amount which the directors think necessary) there 
remains a balance of £4,258 13s. 4d., to which must be added 
£7,026 10s. 5d. brought forward from last year, making £11,285 
38. 9d. The directors propose to carry forward the balance, out of 
which a dividend may be paid at their discretion. The retiring 
director is Mr. John Shepherd Baker, who offers himself for re- 
election. The auditors, Messrs. Parkinson, Mather & Co., also retire 
and offer themselves for re-election. 


The annual general meeting of the shareholders was held at the 
works and registered office, Clifton Junction, near Manchester, on 
Tuesday, the 28th ult., the chairman of the company, F. H. 
Bowman, Esq., D.Sc., F.R.S. (Edin.), presiding. 

The notice convening the meeting having been read, the directors’ 
report and accounts were received and adopted. The retiring 
director, Mr. J. S. Baker, and the auditors were re-elected, and 
votes of thanks passed to the chairman and directors, and also to 
Mr. Grindle (the general manager), the secretary, and staff. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has appointed a special settling day as under :—Thursday, 
September 13th, Metropolitan Electric Supply Company, Limited. 
—Further issue of £125,000 34 per cent. mortgage debenture stock, 
and has also ordered the under-mentioned to be quoted in the 
Official List: Crompton & Co., Limited.—Further issue of 21,902 
shares of £3 each, fully paid, Nos. 32,099 to 54,000. Metropolitan 
Electric Supply Company, Limited.—Further issue of £125,000 34 
per cent. mortgage debenture stock. 


TRAFFIC RECEIPTS. 


The N and Fleetwood Tramroad Company.— The receipts for the week 

endin 1590, 414 Ist, 1900, were £1,519 12s. 14.; receipts for corresponding 

period. £1,471 78. 2d. ; aggregate for half-year to date, £18,125 ds. 8d.; 
e corresponding period of last half-year, £18,462 58. 5d. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending Au st Bist, 1900, were 5 ia 9d.; corresponding period, 1899, 
£8,498 1s. ; decrease, £42 128. IId. 


The Central London Railway.—The receipts for the week ending September 1st, 
- 1900, were £4,499; 5 N £4,385; increase, £114. Total receipts 
(5 weeks), £22,828, iles open, 6 


The City and South London Railway Company.—The receipts for the week 
ending September 2nd, 1900, £1,528; September 3rd, 1899, £891 ; ° increase, 
£637. Totall receipts for half-year, 1900, to date, £13 586 ms 
period, 1899, £8,553; increase, £4,983. Miles open, 1900, 42 : 


The Cork Electric Tramways and Lighting Company.—The ee for the 
week ending Thursday, August 30th, 1900, were £493 2s. 7d.; corresponding 
week last year, £518 153. 9d.; decrease, £25 138. 2d. Total to August 30th, 
1900, £14,195 9s. 5d. ; corresponding period last year, £13,021 178. 2d.; in- 
crease, £i, 178 12s. 8d. 


The Dover Corporation Tramways.—The receipts for the week ending 
September Ist, 1900, were £289 Cs. 10d.; September 1st, rey £293 4s. 11d.; 
decrease, £4 48.1d. Total receipts to date, 1900, £7,128 128. Id.; corre- 
sponding period, 1899, £6,781 5s. 8d.; incréase, £342 16s. 5d. Miles of 
track open, 1900, 8; 1899, hi Car miles run, 1900, 5,161; 1899, 4,982. Number 
of cars, 1900, 11; 1899, 1 


The Dublin United ee Company.—The receipts for the week ending 
1 August B8let, 1900, were as follows: —D. U. T. Co., horse cars, 
£29 18s. Od.; ditto, electric cars, £4,227 38. 0d.; D. S. D. Co., electric cars, 
£1,629 198. d.; total, £5,886 168. 1d; corresponding weck last year—D. U. T. 
Co., horse cars, £1, 835 88. 3d.; ditto, electric cars, £1,743 Os. 9d.; D. S. D. 
Co., electric cars, £1, 121 158. 2d. ; total, £1,699 19s. 2d.; (Horse Show, 1900) ; 
increase, £1,186 16s. 11d.; aggregate to date, £45,755 88. 2d.; aggregate to date 
last year, £42, 179 10s. 4d.; ; increase to date, £3, 575 17s. 10d. The mileage 
worked is 43 miles electrically, 1 mile by horses, as against 21 miles elec- 
trically, 28 miles by horses, for the corresponding period last year. 


The Halifax 5 Tramways.— The receipts for the week ending Sep- 
tember 2nd, 1900, were £844; corresponding period, 1899, £721; increase, 
£123. Total receipts to date, 1900, £17,548 ; corresponding period, 1899, 
1 Miles of track open, 1900, 14; 1899, 63. Number of cars, 1900, 29 

1 


The Liverpool Overhead Railway Company. The receipts for the week ending 

September 2nd, 1900, were £1,785; corresponding week last year, £1,994; 

. decrease, £259. Total traffics from J uly ist, 5 1900, 415,695; ditto correspond- 
ing period, 1899, £15,655 ; increase, £40. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE hardening tendency ofthe general Stock Exchange markets to 
which we drew attention last week is still in evidence. Headed by 
a steady improvement in Consols and other gilt-edged securities, 
investment stocks have crept up, their latest strength being quite 
sufficient of itself to justify their joining in the speculative 
department’s rise on the formal annexation of the Transvaal. The 
latter event caused general congratulation in the Stock Exchange, 
and was followed—so far as the electric markets are concerned by 
a rise in Cape Town tramway shares. The buyers of these declare 
that immediately the War is over, Cape Town wil] become the 
centre of an enormous trade, which cannot fail to proportionately 
benefit the tramway company. Beyond this little feature there is 
no special attention due to this section of the market. British 
Electrics have quieted down after their rise of last week. Dealings 
in the new shares have now ceased for all practical purposes, secing 
that this issue will be the same as the old in all respects next week. 

The supply market retains its firmness, and Notting Hill shares 
are throwing off some of the fall which lately overtook them. 
The new shares are better at 11—1g premium. For the heavy 
descriptions—Westminsters, St. James's, Metropolitans, &c.—there 
has been a fair sprinkling of buyers in the market during the last 
few days. This has been caused in part by the easing off of the 
rates in the money market, and the much stronger position now 
occupied by the Bank of England. In fact, the Stock Exchange is 
now quite as willing to laugh at the threatened “ autumn stringency’ 
as it was to quake at the very thought 10 days ago. Should the 
ease in Lombard Street continue, there would no doubt be a general 
advance, more particularly in the debenture stocks of the Supply 
Companies, and some people are already taking time by the fore- 
lock in this anticipation. | 

Why Eastern Telegraph Ordinary stock should have been marked 
up a point, we confess ourselves quite at a loss to explain, because 
no change whatever has taken place in the dealing price, which 
still remains 147 to 149, the same as it was when we last wrote. 
Of course, the official quotation is only a nominal one; it does not 
express the actual value of the stock, as may be seen by the fact 
that the former quotation can be raised 1 per cent. while the real 
price remains unaltered. The Eastern Extension group is 
inanimate, nor has all the China trade which has recently sprung up 
affected the price of the shares more than an eighth. The market 
is canvassing the dividend prospects of Anglo-American Telegraph 
Deferred, i.c., the A stock, which will be due next February, and 
the latest estimates are about § or ? per cent. Eight months ago 
the company paid 28s. per cent., but it is morally impossible for it 
to distribute more than half this amount in the new year. Upon 
this consideration, the stock is being maintained in the neighbour- 
hood of 124, which appears to us to be quite high enough. 

Central London shares are harder upon a more philosophic view 
being taken as regards the traffics of the line, which, it is now 
stated, can hardly be maintained at the first week’s figures, when 
the line was London’s latest plaything. The figures for the current 
week, showing an increase over the one previous, were regarded as 
very satisfactory, and the close price on Wednesday night was 103 
to 10}. Waterloo and City Stock is making up some of its recent 
drop, under the influence of casier money, and an improving Home 
Railway market. With its certain 3 per cent. dividend, the stock 
yields an investor a shade under £3 48. per cent., by no means an 
alluring return in these days of cheap gilt-edged investments. 

In the manufacturing division, Henley’s are 4 down, on the issuc 
of new shares at par now being made. It is, by the way, becoming 
a Stock Exchange axiom that fresh emissions of capital are followed 
by a fall in the price of existing shares. The new Henley's are 
quoted § to g premium, and are certainly worth while taking up. A 
limited market exists for them, and to sell at § premium is to 
present the buyer with very cheap shares. Indeed, it would 
probably pay the allotter better were he to buy more, and there are 
many doing this, selling their old shares to provide the necessary 
money. 

National Telephone shares are offered at 4#, and the steady 
advance of the Government telephone wires in the City is 
frightening some of the nervous holders in the National Company. 
Other telephone shares are scarcely mentioned. 


Present Dividends for Closing 
Issue. NAME. the last three years. Kugust 20th 
9 


African Direct Telegraph, 4 % Debs. or as 
Amazon Telegraph 5 V Debs., Nos. 1 to 1,250 Red. 


th 
G- : 


0 
dedede dede de ye | 


875,520 Anglo-American Telegraph . +: 
3,062,240 Do. do. 6% Pref. 6 
do. Deferred 


Do. 
Chili Telephone, Nos. 1 to 44,000 
Commercial Cable --- sie sa S nS 815 
Do. do. Sterling 500 year 4 % Deb. Stock Red. 
Cuba Telegraph 1% ge OS ‘ie iis oe 


— 
POO, 


o. 10 % Pref. 
Direct Spanish Telegraph ..-- xe ies 
Do. do. 10 % Cum. Pref.... 
30,000 Do. do. 43 % Debs. 
Direct United States Cable as pii 
Direct West India Cable, 44 % Reg. Deb. ... 
Eastern Telegraph, Ord. Stock ts sii 
Do. 34 % Pref. Stoc e ies oe 
Do. 4 % Mort. Deb. Stock Red. ... ce 
Eastern Extension, Australasia, and China Telegraph 
{ Do. 5 % (Aus. Gov. Sub.) Deb., 1900, red. ann. 


drgs., reg. 1—1,049, 3,976—4,326 
do. Bearer, 1,050—3,975, 4,327—6,400 


Do. 
Do. 4 % Deb. Stock . = fick ae sn 
Eastern and South African Telegraph, 4 % Mort. Deb. 
Nos. 1 to 3,000, red. 1909 


200, 000“ Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 
180,227 | Globe Telegraph and Trust sds gas 855 
do 


180,042 
150,000 


55% | 58% 
6 | ws 


, l 6% Prei. 
Great Northern Telegraph, of Copenhagen ae 982 
Mort. 1 


100 
25 


Halifax and Bermuda Cable, 44 % 1st 
within Nos. 1 to 1,200, Red 


ao , 


do-European Telegraph a tes 5 . 
London Platino-Brazilian Telegraph, 6 Debs. ... ie 
Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 ... 
Do. do. do. 5 Pref., Nos. 1 to 86,492 
National Telephone, 1 to 490,000 én 928 bat 

Do. 6 % Cum. lst Pref. 
Do. 6 V Cum. 2nd Pref. ... woe oe 
Do. 5 & Non- cum. 3rd Pref., 1 to 250,000 
Do. 34 Y Deb. Stock Red. © -= 8 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... 
Reuters 5 as asi is soi bal yi 
Submarine Cables Trust eae eae sa 
United River Plate Telephone ae isa oe a 
Do. do. 5 % Cum. pref. Nos. 1—16, 639 
Do. do. 5 % Debs. ... ga zi 
West African Telegraph, 5 % Debs.... is 85 ba 
West Coast of America, Nos. 1—30,000 and 53,001 — 53,008 
Do. do. 4 % Debs., 11, 500 gua. by Braz. Sub. Tel. 
Western and Brazilian Telegraph 4 Deb. Stock Red. ... 
Western Telegraph, Ltd., Nos. 1—207,930 ... ise 
Do. do. 5 V Debs. 2nd series, 1906 
West India and Panama Telegraph ... ont she T 
Do. do. do. 6 % Cum. Ist Pref. ... 
Do. do. do. 6% Cum. 2nd Pref. ... 
Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 


DDD Bee ` DDR: 


C . 


; nO ** OS 
d: de de d de dede 


142151 xd 1 


42— 151 
103 —106 103 —106 
$ 5 


Business done 
during 


week ended 


September 5th. 
1900. 


19,661 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 

12,000 o. do. 7 % Cum. Pref... 81l— 9% 82 

50,000 | Charing Cross and Strand Electricity Supply si 9 — 10 9 — 10 

0,000 d do. do. 44% Cum. Pref. 51— 5 51— 51 
3 64— 74 — 7 


20, Do. o. 

34,000 Chelsea Electricity Supply, Ord. .-- i diss ; 
150,000 Do. o. do. % Deb. Stock Red. ... 

60,000 | City of London Electric Lighting, Ord. 40,001—100,000... 
Do 6 % Cum. Pref., 1 to 40,000 


40,000 l m TR bis 
400,000 Do. 5 / Deb. Stock, Scrip. (iss.at £115) all paid 
40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 8 94 84— 
20,000 o. do. do. Pref., 40,001—60,000 a 11 — 12 11 — 12 
200, 000 Do. 41 % Deb. Stock, Prov. Certs (all paid) Rd. .. 107 —110 107 —110 
26,100 Edmundson's Elec. Corp., Ord. Shares 82 aac 8 m 44— 5 | 4- 5 
75,000 Do. do. 43 % 1st Mort. Deb. Stock. .. | 99 —102 99 —102 
110,000 | London Electric Supply Corporation, Limited, Or T 2 <i 1 — 13 | 1 — 1} 
49,840 Do. do. do. do. 6 % Pref. ap a6 . 31— 41 3— 43 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock ba . ae | 99 —101 | 99 —101 
85,000 | Metropolitan Electric Supply, 101 to 62,500 ss . . 10 6 5 5 % 14 — 15 14 — 15 
220, 0007 Do. 4 First Mortgage Debenture Stock $ 1 111 —114 1111 —114 
220,000 Do. 34% Mort. Deb. Stock Red... + S oe A 96 — 98 
6,452 | Notting Hill Electric Lighting -e 0 an, 10 6 / 6 % 7.7% 14˙— 154 | 144— 153 
40,000 | St. James’s and Pall Mall Electric Light, Or Ja 5 143% 145 144% 14 — 15 xd’ 14 — 15 
20,000 Do. do. 7 Y Pref., 20,081 to 40,080 5 7 7 & 7%|8- 9 xd, 8 — 9 
12.000 Smithficld Market Elect. Supply, Ord. 106 (P| e| 2— 2 23 
50,000 Do. , do. 4 % Deb. 100 | - .. 85 — 95 xd; 85 — 95 
65.000 South London Electricity Supply, Ord. B es . 3 — 4 3 — 4 
5 12 % 12% 13 % 12 — 13 12 — 13 
. \ 


79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 
| 


* Subject to Founders Shares. 
Dividends paid in deierred share warrants, Pras being 
part of the next. 


1 Unless otherwise stated all shares are fully paid. d 
Dividends marked § are for a year consisting of the latter of one year and the flirt 


5 


144 


12% 124 
ae 
109 | 1084 
4 

144 | 

wee ft 
974 | 974 
145 144 
| 124 | 124 


Quotations on Liverpool Stock Exchange. 
used as capital. 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock Closing Closing Business done 
Present Dividends for A 
oor NAME. bre the jast three yours, | Quotation | Quotation |, week ended, 
Hig heat} Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... 2 3 
90,000 Do. 44 lst Mort. Deb. Stock Red. 96 —101 
30,000 British Electric Traction 5 144— 153 15 E 
50,000 Do. do. 2 Cum. Pref. 85 12 — 13 1213 125 
200, 000 Do. do. Perpetual Debenture Stock aiia 123 —126 ae hes 
85, 0007 TBritish Electric Works oc Ord. £1 shares, 50,001—135,000 f— 3 i 
50,000 t Do do. 6 V Cum.Pref., 1—50,000 ve 3— i 
500 |t Do. . do. 41 % 1st Mort. Deb 88 97 — 99 : 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ise 5 15 8 15 4 20 9 114— 123d 11 — 12 ‘i 
27, 500 Do. do. 6% Cum. Pref. Nos. 1 to 27, 000 . 5 bate 52— 6łxd| 54— 6} ; 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 885 3 3 % 5 rii 1§— 1% 19— 1 
90,000 Do. 10 Now cum: 6 Yy, Pref., 1 to 90,000 dae 26 6 oe 23— 28 23— 28xd 
125,0007 Do. o. Deb. Stock re Stock a .. 1108 —113 106 —111 xd 
50,000 Do. Deb. Stock Red . ... Stock 101 —103 1101 —103 i. 
20,000 | Callender's eae 1 shares, Nos. 120,000 ne 5 124% 15 5 * 15 5% 13 — 14 124— 134 12} 
20,000 Do. do. 5% Cum. Pref. ar 5 514— 52 514— 5 sae 
90,000 Do. do. 44 % lst Mort. Deb. Stock F Red S ock . as . . {110 —114 110 —114 $i sis 
213,533 | Central London Railway, Shares sis we | LO]... 5 ee 92— 10} | 10 — 104 108 913 
61,033 Do. do. Pref. half-shares ... ee sie 5 ins awe 5 44— 5} 44— 6} se 55 
71,447 Do. do. Def. do. sa 80 985 5 43— 5} 44— 53 5 
855,000 City and South London Railway ... Stock 18% 24% 14% 57 — 60 57 — 60 nee 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 .. zi K 5 — 6 5 — 6 
32,098 | Crompton & Co., Nos. 1 to 32,098. 5 6 . 74% 3— 42 32— 4} 
100.000 Do. 5 V lst Mort. Reg. Debs., 1 to 900 woof] 99 —102 99 —102 
’ £100, and 901 to 11,000 of £50 red * 8 * T 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 5 6 7 6 6 11— 2} 12— 2} 
17,139 Do. do. do. “A” Shares, 01 — 017,139. 5 6 6 6 4 34— 44 
344,023 Do. do. do. 4% Deb. Stock . ae aes a . | 89 — 91 90 — 92 
112,100 | Electric Construction, 1 to 112,100 ... os 6 7 6 6 * 1g— 23 12— 23 
25,000 Do. do. 7 Y Cum. Pref., 1 to 25,000. oe 7 7 ve 24— 3jxd| 22— 3} fr si 
140,300 Do. do. 4% Perp. 1st Mort. Deb. Stock Stock ; : .. {102 —105 102 —105 1034 | 1024 - 
9,6007| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . —. | 10] 7 7 7 10 — 11 10 — 11 jis A 
30,000 | Henley’s (W. p Telegraph Works, Ord. ... m ae 5 | 12 14 15 124— 134 | 114— 123 12 sae 
30,000 Do. do. 44% Pref. ... 5 7 7 oF 5 — b} 5 — 54 514 5 
50,000 Do. a do. 44 Mort. a Stock... Stock 44 rrr 110 —114 108 —112 xd sea 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 1010 / 10 21 — 22 21 — 22 
300,000 Do. do. do. 4 % 1st Mort. Deb... „ 100 ‘iis . . |101 —104 101 —104 
37,500 F Overhead Railway, Ord. swe es’ 28 ae 33%| 325 82— 9 83— 9 
10,000 f do. Pref., £10 paid iss + 10 5 5% 5 N 13 — 13} 122— 13} 
37,350 N eh en en and Maintenance . | 12 |15 %| 15 %| 15 %| 35 — 39xd 35 — 39 
150, 000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 as 101 —104 101 — 104 
20,000 | Telegraph Manufacturing, 8 Nos. 1 to 20,000 Bil ai 8 % 12 * 104— 114 | 104— 114 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000... 5 TA 5414— 5? 514— 5 
540, 0007 Waterloo and City Railway, Ord. Stock in 8 „ i ite ees 3 * 3 9 91 — 94 92 — 95 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £6 (fully pel 8—10. Kensi and Knightsbridge Electric Lighting, Ordinary Shares £5 (foliy 
Brompton and Kensington, E Debentures of £100, 102—105. 12 — 18; ee Preference Se 6 25 (fully ia 63—7}. 
National Electric Free W „1l d, įĝ—ġ. ntures, 102—106. Dividend, 1899, on Ordinary Shares 11 %. 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 17—18 xd. | „T. Parker, £10 (fully paid), 172. 
Do. do. Pref. (£10 pd. ), 10—103 xd. 
From Birmingham Share List. Bank rate of discount 4 per cent. (July 19th. 1900). 
MARKET QUOTATIONS, Wednesday, September 5th. 
CHEMIOALS, &o. fis week. | Last week. Ino. or Dec. METALS, &o, ( continued.) | This week. | Last week. Ino. or Deo. 
Acid, H lo. i 5j- | : copper Sheet .. perto £85 
Seana, ee Pee ee | ee g Copper seat : pata ge] ae 
a „ Orallo a wig .. per owt. 82/- 82/- a € n (Electrolytic) Bars .. per ton £88 10 £88 10 
a. a eae ee si . percwt. 5/6 5/6 i e ši ‘i Sheets. per ton £92 
a Ammoniac per cwt.) ` 89/- 80 / or e i 5 Rod .. per ton E285 10 £85 10 
A Ammonia, Mariste (orystal) <. per ton £83 £88 e s H. O. Wire per lb. 
; .. per ton £80 £80 i J Ebonite Rol. per lb J- j- 
á Bleach pow wder . per ton 7 27 si Ss Bheet ee Gi .. per lb. 67 je 
a Bisulphide of Carbon . S .. per ton 215 £15 acs n German Silver Wire oe .. per lb. Be 15 
a Borax 28 .. per ton £17 £17 oe k Gutta-percha fine. ia .. per lb. 
a Bensole (90 By" ee .. per gal. qj- 7/- F k India-rubber, Para fine .. .. per lb. ay to 8/0 ila G 8 * 
G n (50 Je 82 .. por gal. 5/6 5/6 i t Iron, Charcoal Sheets .. per to 
a r Bulphate per ton £25 10 £25 10 i , Pig (Cleveland warrants per ton 710 110 
a Lend. Nitrate ae per ton a q „ Forgta , according to 8 per ton] From £11 | From £11 
a „ White Sugar... .. per ton £81 £81 120 i „ Scrap, heavy .. per ton} 70% to 72/6) 70/- to 72/6 
a 1195 ate Spirit si ea .. per per gal. gi a ai as zx $ , Wire, galvanis No. . per ton Porn 1155 oe 
a Naphiha Bolvent (00% at 160°C). ber 5/6 5/6 7 : Lead, English Ingot re. . per ton 18 415 
a Potash, Bichromate, in casks.. per aC yo oe Sheet ies . per ton 19 £19 
a „ Caustic (75/80%,) .. per ton 2 225 1 Manganin Wire No. 2 .. per lb. ; / 8/- 
a „ Bisulphate we as r ton £35 £85 ie g Meroury per bot. £95 £9 5 
a Shellac 8 .. per owt. 68/- 68/- ii d Mica (in original cases), small . per ib. | 8d. to 9d. | 8d. to 
a Bulphate of “Magnesia .. .. per ton 44 10 24 10 ae d „ i „ medium per Ib. 1/9 to 2/9 | 1/9 to 2/9 
a Bulphur, Sublimed Flowers per ton £6 £6 oe d large .. per Ib. 8/8 to /s | 8/8 to 
5 75 Reoo = oe . per ton 25 10 £5 10 is Pp Phosphor Bronse plain in castinga per ìb. | 1/1 to 1/4 | 1/1 to 1/4 
Lum . per ton £5 £5 A 5 „ Toiled bars & per lb. | 1/1 to 1/4 | 1/1 to 1/4 
A Soda, Caustie (white 70 %) .. per ton 210 15 £10 15 ace p ane “strip Sheet per lb. m From 1/8 
a, Crystals .. per ton £8 28 > o Platinum is “a per oz. £8 18 6 £8 186 
a * Biohromate, casks. per Ib. 23d. p Silicon Bronge Wire per Ib. | 1034. to 1/1 102d. to 1/1 
i Steel, Magnet, aco'd’ng to deso'p'n per ton ee to Poe 
55 50 n sa 
METALS, &o. g Tin, blook .. ee oe .. per ton { Seay ra } £8 inc. 
d Aluminium pre: in ton lots.. per ton 2 RIA f „ foil si .. per lb. 27 ° 
Sheet, in ton lots per ton £191 £191 R „ wire, Nos. 1 to 18 per lb. 1/9 1/9 
Pp Babbitt’s metal ingots. . per ton | sa “4 150 | £80 to „ p White Anti- friotion Metals — 
e Brass (rolled metal to 12") basis per Ib. “ White Ant” brand. per ton] £40 to 0 £40 to £70 
¢ „ Tube (brased) per lb. i i 1 j Yarns, Cotton, Single 101b binds per Ib. d. y 
„ „ „ (solid drawn) .. per Ib. d. J „ Best lar, lea. . per lb. i : 
e Wire, basis .. per lb. d. 3 j „ Hemp. 8 ply 10 lbs. .. per lb. ‘ 51d. 
: Copper Tubes (brazed) .. per lb. 114d. h „ Russian, 10 Ibs. per lb. sia; : 
(solid drawn) .. per Ib. lld. 11d j Jute, 180 Ibs. rove per ton £14 10 £14 10 
f Copper Bars (best selected) .. per ton £85 £85 Zinc, Sh’ t. (Vielle Montagne ond. ) per ton] £24 5 nett. £24 5 nett 


f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 


Co. 
d The British Aluminium Co., Ltd. Quotations | ™ Messrs. W. T. Clover & Co., Ltd. 


a Messrs. G. Boor & 
err 


Quotations 1 Messrs. James & Shakspeare. [Co., Ltd. 
supplied by e Messrs. Thos. Bolton & Sons. Messrs. Jackson & Till. supplied n Messrs. P. ton 
4 Messrs. F. 4 supplied by | Mears. Bolling & Lowe. pplied by | o Messrs, Johnson, Matthey 4 Co., rr. 
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METAL MARKET.—Fluctuations in August. 
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WHY SOME MUNICIPAL ELECTRICAL 
PLANTS DO NOT PAY BETTER 


Wx take the following extracts from a paper read before the North- 


Western Electrical Association at its Waupaca meeting, June 28th, 
by Prof. George D. Shepardson, of the University of Minnesota. 
The author has in mind electric light and power stations, but the 
same things that he finds to be true of them would also apply to 
municipal railways: 

The subject of municipal ownership has been discussed at almost 
every session of this Association, and the general sentiment seems 
to be that the principal cause of the agitation in favour of muni- 
cipal ownership is the circulation of incorrect figures as to the real 
cost of operating existing municipal plants. It is easy to see why 
the reports of such cost are almost invariably too low. The towns 
almost never know the real cost of the light, on account of faulty 
records. Each town desires to make the best showing possible, for 
when a low figure is quoted, the general public immediately con- 
cludes that it is enterprising, while those who know -how such 
reports are compiled, smile at their ignorance of the real cost. The 
other principal cause is the general belief on the part of the public 
that the electric companies are making enormous profits, whereas 
the painful fact is that probably few of the smaller companies at 
least are really earning any dividends. In towns of less than 2,000 
or 3,060 inhabitants, it is a very difficult matter for an electric light 
station to earn respectable dividends unless it is operated in con- 
1 with some other business, for example, a mill, so that the 
abour and administrative expenses are reduced to a minimum. 


Similar conditions hold in many plants in larger towns. The reports 


of some stations show larger profits than actually exist, which, while 
flattering to stockholders, are yet deceptive, if not positively harm- 
ful. A uniform method of keeping accounts, such as is being urged 
by the National Electric Light Association, would do much to help 
station managers to discover their own real situation. Did the muni- 
cipal private plants have correct methods of keeping records, so that 
it was generally known how much it actually costs to operate muni- 
cipal plants, and how small the net earnings of private plants really 
are, the agitation would probably die a natural death in a few years. 
As a matter of fact, the managers of some of the largest central 
stations advocate the public supervision of their accounts, that the 
actual facts may be in the possession of the people. The ordinary 
citizen reads the report that the operating expenses of. a large plant 
are only 50 per cent. of the gross income, and he believes that the 
remaining 50 per cent. is clear profit, forgetting about the numerous 
charges which reduce this to 15 or 5 per cent. He also compares 
the cost of a Kw.-hour produced at the station with that charged on 
his bill for service, and then firmly believes that the company is 
making from 100 to 2,000 per cent. clear profit. The public gene- 
rally have no objection if a reasonable dividend is earned, but there 
is objection to what are felt to be enormous profits. 

The result of the agitation for municipal ownership of electric 
plants was shown in the statistics for Minnesota ; in 1894 the central 
station directories showed 10 municipal and 38 private electric 
lighting plants, while in 1900 there were 53 municipal and 63 com- 
pany plants. 

Of the data on costs it is said: The reports of the low rates with 


municipal plants are due to several causes, usually to ignorance of 


the real cost. Expenses that should be charged against the electric 
plant are often placed against the waterworks or against the general 
fund, and are often ignored until it becomes necessary to pay some 
bonds. Depreciation is often not considered, and when something 
finally gives out, a special appropriation is made for renewals, and 
is charged against something other than the operating expenses of 
the municipal lighting plant. The result is that the rates received 
for electric light are often considerably below actual cost to the 
town, and the saving to the people who take electric light is made 
up by increased taxation of the whole people. If the town sells 
electric light below cost, it should in all reason furnish kerosene 
and candles at proportionally low figures. And why not groceries 
and dry goods likewise ? s 

After a résumé of the arguments for and against municipal 
ownership, there are given some incidents (from personal know- 
ledge and the contributions of friends whose testimony is believed 
to be reliable) showing why the efficiency in municipal plants is less 
than called for by the theories of some political economists. 

At one place they decided to secure a cheap engineer to design 
their plant. He specified a 20-H.P. gasoline engine to operate a 
600-light dynamo, and, in addition, to drive the pumping machinery 
for the waterworks. The Council made a contract for the gasoline 
engine as specified, including a proviso that if a steam plant was 
substituted, the gas engine contractor was to receive a commission of 
15 per cent. of the cost of steam plant. It is reported that this was 
actually done and paid. Two of the larger towns of the State were 
contemplating municipal ownership, and each secured the services 
of an inexperienced young man to prepare plans and specifications 
for the plants, in one case because he was a friend or relative of 
one of the committee, in the other case, probably, because he was 
cheap. The country is fall of half-baked electricians who pose as 
engineers and as advisers to investors. 

There is frequently an attempt to reduce operating expenses too 
far. At one place the Council discharged a good engineer and 
hired another because he was cheap. Within three days he got his 
cylinder full of water and broke the girder of the Corliss engine. 
It is common, even with privately-owned stations, to attempt 
economy by hiring cheap firemen, since anyone can shovel coal or 
throw wood. But owners fail to recognise that by paying $10 to 
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820 more for securing a capable fireman they are apt to save his 
extra wages several times over in reduced fuel bills. 

In some cases there is great loss on account of downright dis- 
honesty of the superintendent or the council committee. A city 
employing an honest superintendent, with liberal pay and some 
backing in the council, will often prevent small and also large 
steals which are almost invariably found in municipal depart- 
ments, such as lamp renewals (on which it is difficult to keep accu- 
rate account or check), rake-offs on purchases for the plant for 
which in the end the city pays. One supply company offered a 
new superintendent as high as 20 per cent. on all purchases the 
year round, as they had always done so. This is substantiated by 
old bills. Lamps are checked up once a month while burning, and 
one is often asked to go easy in counting, being offered all sorts of 
bribes, from cigars or drinks to considerable sums in cash. I know 
of officials receiving special concessions in this way amounting to 
several hundred dollars per year. All this could have been pre- 
vented by a proper system of checking, but at best it comes down to 
one man being honest. ‘Car loads of wood have been sold ‘by 
the car’ by former superintendents. An investigation by an 
alderman indicated that a loss of over $1,000 per year had been 
received from that source alone.” In another place the city 
recorder is said to collect the accounts, and sometimes sublets the 
job to his friends who knock down about half and turn the balance 
over to the recorder, who in turn transmits to the treasurer. so 
much of it as suits his convenience, there being no records and no 
other system. 

The political conditions prevent best results in many plants. 
Where the employés are appointed by) aldermanic influence, it is 
not uncommon for an underling to retort to his superior officer 
when corrected for some shortcoming, “Oh, well, I have more pull 
than you have, and what are you going to do about it?” In one 
town, until recently, the plant was operated by two parties, an 
engineer, who took care of the station, and a lineman in charge of 
outside work. These parties were not on speaking terms, and, of 
course, each attributed all troubles with the lights to the other man’s 
part of the plant. This state of affairs continued for several years, 
during which time the arc system was in bad condition, the lineman 
attributing it to the dynamo, and the engineer laying it to the 
lamps. When a change was made, there were two applicants for 
lineman, one a young man who would have attended to business, 
the other a young son of one of the aldermen and with little 
experience or ability. There were also two applicants for fireman, 
one s good man, and the other a lazy, good-for-nothing fellow, 
who claimed to have considerable influence in the country, 80 that 
he could turn considerable trade to some of the stores in which 
the aldermen were interested. By combining forces the poorer 
man was appointed in each case. There is a continual struggle 
between the temperance and the saloon element in most of the 
towns, and when a new election puts the opposition into power, the 
superintendent is almost sure to lose his place in favour of some 
friend of the new management. 


STEEL: ITS PROPERTIES AND TESTS. 


I. 


Some useful information may be gathered from Mr. A. L. Colby’s 
review of American standard specitications presented at the Inter- 
national Congress in Paris. It is argued that test methods may 
be made the subject of international agreement. For this purpose 
the process of manufacture may properly be stipulated; the limits 
of certain constituents are fairly to be stated, especially those. of 
sulphur and phosphorus, and the physical properties may be named, 
but details of the process of manufacture are not admissible. 
Shape, number, and location of origin of test prices may be specified, 
and the manner of testing such specimens both physically and 
chemically. 

Ten standard specitications are given, as framed by the American 
section of the International Association. As these include articles 
and material in common use by electrical engineers, we propose 
from time to time to give abstracts from each. American practice 
in steel employs the crucible process but little for tires, forgings or 
castings, the total make in 1899 being only 3,500 tons. This differs 
from English practice, though we have no figures before us of 
English turnout, but firms like Hadfields, Jessops and others make 
a large output of crucible steel. Bessemer steel is used for rails 
and structural work, also for axles, forgings and castings. American 
Bessemer steel is all made by the acid process, none of the three 
basic plants being now at work. Practically, all American rails are 
of Bessemer steel, of which 2,270,000 tons were made in 1899; but 
only 3,939 tons of castings were made. 

Open hearth steel is allowed in all the nine standard specifica- 
tions, and it alone is specified for boiler plate and rivet steel, bridge 
and ship steel, and steel axles. In this steel no distinction is made 
between acid and basic steel, except that in bridge and ship steel 
phosphorus must not exceed 06 per cent., whereas in acid steel it 
may be 08 per cent. From 1896 to 1899 inclusive, the per- 
centage of basic steel by the open hearth process has grown 
from 59°8 to 70°6 per cent, the total production in 1899 of both 
falling but little below 3 million tons metric. It is legitimate for 
un engineer, who desires to do so, to call for acid steel, but it 
diminishes the area of supply, and shuts off healthy competition. 
It is legitimate to demand that annealing shall not include a slow 
cooling from the initial temperature of casting, rolling, or forging, 
but it is not the province of the engineer to specify that all steel for 
wire shall be made in a silica-lined furnace, or entirely of pig iron, 


all other stock being barred, and so on, even to prohibiting 
the running of a cast unless the inspector is there. Such 
specitications defeat their own ends, and simply harry the 
manufacturer, and increase the cost of production, while 
it is obviously impossible for even thoroughly experienced 
inspectors to follow the specification without delaying the progress 
of work. It is well known that such requirements are ignored. 
Why then hold to them? Such weak points in specifications being 
abandoned in the inspection, destroy some of the strength of 
essential requirements. It is very usual even to withdraw such 
unwise demands in order to enable an order to be placed. It is 
considered better to increase the percentage of elongation and con- 
traction than to attempt to specify upon the annealing process. 

Turning to chemical requirements, it is observed that no limit of 
carbon is specified where the tensile strength is specified, except in 
splice bars, i. e., fish-plates. A manganese limit is properly specified 
in tires, boiler plate, rivets, rails and fish-plates, while a silicon 
limit is asked only in tires and rails. z 

Phosphorus is so dangerous an impurity that its limits may 
properly be defined. in all things, and sulphur in all but rails and 
structural steel, owing to its red short properties. Copper is given 
no límit: It is considered to have been now definitely settled that 


copper in even large quantity is not deleterious. 


Campbell asserts that copper may exist up to 1 per cent., but if 
high sulphur, say 08 to 10 is co-existent, the steel will crack 
in rolling, especially during the first passes of the ingot, so that it 
is of little importance to the engineer who is concerned with the 
finished product, of which the cold properties seem to be entirely 
unaffected. . Copper has been alloyed with iron up to 7 per cent. 


The alloy is hard aud cannot be tooled. Generally all evidence is 


that copper need not. be considered. 

It may appear odd to omit any reference to carbon where tensile 
strength is specified, but it is a fact that carbon has been specified 
in such proportion as to render it impossible to meet the tenacity 
requirements. Hence where physical properties are defined with 
clearness the chemistry of steel may be ignored save in prescrib- 
ing the limits of the really injurious impurities, phosphorus and 
sulphur. 

(To be continued.) 


OUR LEGAL QUERY COLUMN. 


— ee ee — 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, £e., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to he responsible for the accuracy of 
the views which he may erpress. | 


CHANGED OVER writes:—‘ Having read the article in your issue of 
August 24th on ‘Change Overs’ with great interest, I should be 
much obliged if you would go further into the question, and give us 
definite information on the following points :— 

“ Firstly, supposing that a consumer is taking his supply at 110 
volts, and the supply station propose to change him over to a higher 
pressure, are the supply people bound to give the consumer notice 
in writing, and to receive his written consent before changing the 
pressure ? 

“ Secondly, supposing that a consumer has a meter on his premises 
for which he is paying the supply company an annual rental, and 
on changing the pressure over the company do not change the 
meter, but utilise the same 110-volt meter for registering the current 
at the higher pressure, and on sending the acconnt in multiply the 
units registered on the meter by two, and charge accordingly for 
double what the meter has registered, can the consumer legally dis- 
pute the account, and is it lawful for the supply people to charge in 
this way ? 

“As this matter is just now very interesting, a definite answer 
would be of great assistance.“ 

%% In answer to the first question addressed to us by “Changed 
Over,“ we think that in the absence of a special term in their 
contract with a consumer, enabling them to supply energy at any 
pressure they think fit, the supply company would have to give 
notice of the change suggested. Further, if the company had agreed 
to supply electricity at a definite pressure—and the terms and con- 
ditions of supply usually contain a definite statement of the pro- 
posed pressure—it would be a distinct breach of contract on their 
part to make a change which might involve considerable expense to 
the consumer. A consumer is entitled to insist on being supplied 
with electricity on the same terms as others are supplied in the 
district (45 and 46 V., c. 56, fiection 19), and also to insist on being 
supplied in accordance with the terms of the Board of Trade regu- 
lations. If undertakers make default in these respects they become 
liable to penalties prescribed by the Board of Trade, but, in 
addition to these compulsory requirements, the undertakers are 
bound to fulfil their contract with their consumers—and if need be 
they must defray any expense to which he may be put by alteration 
of pressure. 

With regard tothe second question put by Changed Over,” it would 
seem that so long as the meter registers correctly the amount of 
electricity consumed, the customer canhot complain. The accuracy of 
the meter is left to the electric inspector to determine, and his 
decision is final. The register of the meter is prima facie evidence 
of the quantity of electrical energy consumed, and it is usual to insert 
a clause in the conditions ” to the effect that if it is questioned, an 
official examination will be made. If the official test shows that 
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the meter registers incorrectly, the undertakers generally 
pay the . fee, and make adjustment for the period in 

ispute.. If the meter is declared correct, the consumer 
pays the fee. Assuming, therefore, that the correct amount can be 
arrived at. by “ multiplying by two,” we see no reason why the con- 
sumer should object. Should that method prove inaccurate, it is 
clear that the consumer could add the expense of providing a new 
meter to his bill when rendering an account of the expense to which 
he has been put by increased pressure. 

„Metal Worker writes :—“ Will you kindly inform us (to settle 
a dispute) whether a private firm having two business places may 
run a telephone from one to the other, crossing several roads in its 
way, without infringing the rights of the Post Office, telephone 
companies, &c.? The argument is about a private wire used by no 
one but the firm which owns it.” 

„ The difficult question put by our correspondent has not, so 


far as we are aware at present, been definitely decided in any 


case. That telegraphs and telephones are a monopoly of the Post- 
master-General is undoubted; that no one is allowed to work a 


telegraph or telephone. for profit without a license is undeniable; 


but a wire used solely by a private firm seems to come under a 
different category. Our own view at present is that, assuming the 
road authorities make no objection to the telephone wires crossing 
the streets, the firm may safely erect the telephone. We say this 
in the absence of authority upon the point. Pressure upon our 
space prevents us from dealing with this question at greater length 
at present, but we hope in a subsequent issue to deal further with 
this matter, and if compelled by more careful research to modify 
the view above expressed. 


CURRENT SPECIFICATIONS. 


XXVII. —HORTON ESTATE ASYLUM. _LONDON COUNTY 
COUNCIL. 


SUMMARY. 


Scope of Contract.—Complete equipment of power house for the 
electric lighting of Horton Estate Asylum. 

Number and Type of Boilers.—Three to be supplied of Lancashire 
or other approved type, each capable of supplying stéam to a 
150-Kw. steam dynamo. 

Working Pressure.—160 lbs. per square inch. 

Fuel Economiser,—A fuel economiser of approved make and ample 
size to be supplied, arranged in two groups. 

Ash Hoist.—One to be provided, either electric or hydraulic, 
suitable for a working load of 15 ewt. 

Travelling Crane.—One to be fitted, worked by hand power, 
suitable for lifting heaviest. parts of steam dynamos. ` 

Pipework.—To be supplied and fitted under contract. 

Number of Steam Dynamos.—Three to be supplied, each capable 
of developing 150 Kw. as normal working load. 

Type of Engenes.—To be of compound expansion, condensing 
enclosed type, to run at speed of not more than 300 revolutions per 
minute. 

Normal Voltaye of Dynamos.—400 volts. 

Foundations.—The necessary foundations for the whole of the 
plant must be included in the contract sum. 

Condensing Plant.—To be of the jet type complete with neces- 
sary air and circulating water pumps. 

Motor Boosters.—Two to be supplied, each consisting of motor and 
booster. The two sets to be mounted on same foundation, and con- 
nected together through flexible coupling. 

Output of Boosters.—Each to be capable of developing 12 Kw. 
(150 amperes) at any voltage between 10 and 80 volts. 

Output of Balancers.— The motors for driving boosters to be of 
ample size, and to be suitable for use if required as balancers on a 
three-wire 200-volt system. 

Speed of Combination. — Not to exceed 1,000 revolutions per 
minute. l 

Capacity of Battery.—To consist of 245 cells, each having a 
capacity of 800 ampere-hours when discharged in four hours. 
Terminal E. M. F. of cell at end of discharge to be not less than 1°86 
volts. 

Switchboard.—A main switchboard to fulfil specified requirements 
to be supplied and fixed. 

Motors.—Four motors (‘two of 20-H. P. size, one of 6-H.P., aud one 
of 2-H. p.) uf ironclad type, with all necessary resistance, to be 
supplied. 

Lighting of Power Statwn.—-Seveuty-cight lamps as ~pecitied, to 
be wired for and supplied. 

Specified Date of Completion.—Nvt to exceed 12 months, part in 
seven months. 

Penalty for Late Cumpletion.—£10 per week. 

Terms of Payment.—80 per cent. of value of permanent work 
properly executed and fixed on site ;” 10 per cent. one month after 
completion; 10 per cent. at end of 12 months’ period of mainte- 
nance. 

Stipulations as to Removal of Kureman.—Satisfactory. 

Stipulations as to Wages paid to Workmen. N unsatisfactory — 
see comments below. 

Arbitration Proposals.—Very uusatisfactory—see below. 

Date on which Tenders are Due.—September 22nd, 1900. 


This specification provides for the equipment of the elec- 
tric power house at the Horton Estate Asylum, Epsom. The 


work is to be done to the order of the Asylums Committee 
of the London County Council, and in accordance with the 
general conditions adopted by that authority for use in all 
engineering contracts. 

The technical requirements are clearly stated, a wise 
latitude being left to the tenderer as to the exact outputs of 
the plant to be supplied. There ought to be no difficulty in 
complying with the requirements, using, to a very large 
extent, ordinary standard apparatus. Great care has been 
taken to specify the positions and the method of wiring to 
be adopted for the 78 glow lamps which will be used for 
lighting the power house and adjoining buildings. We also 
notice that in specifying the output of the accumulators the 
capacity is stated as 800 ampere-hours when discharged at 
the two rates of 100 and 200 amperes. In practice, if the 
required capacity is obtained at the higher rate of discharge, 
it will be considerably increased when the rate of discharge 
is reduced- to one-half. It is stipulated that generating 
plant to a capacity of about 50 Kw. shall be available for 
use in seven months from date of order, and that the whole 
of the work shall be completed in an additional five months 
under a penalty of £10 per week. 

This is the first time we have had the opportunity in this 
series of articles of criticising the general conditions to 
engineering contracts insisted upon by the London County 
Council. 

There may be a difference of opinion as to the motives 
which have led to the adoption of these and similar clauses 
by that body, we think there can be none as to their unjust 
character. It would be easy to demonstrate, that in their 
operation conditions such as these are prejudicial to con- 
tractors, artisans, purchasers, and ratepayers alike, but in the 
space at our disposal we can only draw attention to those 
clauses which directly affect the manufacturer preparing a 
tender for the work. 

The clause headed “arbitration clause 


reads as fol- 
lows :— : 


If any difference or dispute shall arise between the committee and the 
contractor, either with regard to the construction or effect of the 
contract, or to the rights, duties, or liabilities of the contractor or 
the committee under the contract, or as to the due performance of 
the contract by the contractor, or as to any materialy or workman- 
ship, or as to any other matter or thing or cause of difference arising 
out of the contract or the execution chereof directly or indirectly, 
the same shall be referred to the award and decision of the engineer as ` 
sole arbitrator, whose decision shall be final and conclusive between the 
parties, and the provisions of the Arbitration Act, 1889, shall apply 
to any arbitration under this clause. 


It would be fairer to style this “denial of arbitration 
clause,” for it denies to the contractor any chance of stating 
his case before an impartial authority. When, as in this 
case, the engineer is both counsel for one party and 
judge it cannot be termed an impartial or just tribunal, and 
counsel for one party he may undoubtedly be termed to be, 
when he is the paid servant of that party, and responsible to 
it, not only for the preparation of the specification, but also 
for its due fulfilment by the other party. These remarks 
are made quite irrespective of the person acting as engineer 
to the Council; however hard he may try to give absolutely 
impartial decisions, and however just may be his verdicts, his 
rulings will always be open to the feeling of distrust inseparable 
from his dual position, and we contend that it is exceedingly 
unfair of the Council to place any of its servants in this 
unenviable position. Throughout the whole of the clause 
there is a painful reiteration of the demand that the decision 
of the engineer shall be final; thus, in referring to possible 
discrepancies in the specification, we find :— 

The specification contained in the first and second schedules 
hereto and the said plans are to be consideréd as explanatory of 
each other, and should anything appear in any one that is not 
described in the other or others, no advantage shall be taken by the 
contractor of any such omission. Should any discrepancy appear 
between this contract and the said specification and the said plans, 
or between any two of them, or between different parts of any one 
of such documents, or should any misunderstanding arise as to the 
meaning or import of this contract, or the said plans or any of them, 
or as to which of them shall be followed, or about the quality or 
dimensions of the works, machinery, plant, fittings, matters or things 
to be supplied, or the due and proper execution of the said work, 
or as to the measurement, quality, or valuation of the works, 
machinery, plant, fittings, matters and things provided or executed 
under this contract, or as extras upon this contract, or as to any 
additions to or deductions from the contract price, or as to any other 
matter or thing whatsoever arising out of or in relation to this con- 
tract, the same shall be explained and decided by the engineer, and his 
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explanation and decision shall be final and binding upon the contractor 
and the committee, and the contractor shall execute the said works 
according to such erplanation and decision. 


In the same way the engineer is sole judge as to the 
quality of all work done under the contract, the one whose 
decision on all variations of price for extra work done or 
work omitted is finally binding, and whose will as to the 
time at which the work is to be done must be obeyed. We 
do not say that a contractor under these conditions would 
necessarily suffer unjust treatment in these directions, but 
the wording of the clauses certainly confers excessive and 
unjustifiable powers upon the engineer, of which very arbitrary 
use might be made without in any way violating the letter of 
his instructions. 

This power to vary work may prove very unfair. As 
worded the clause gives absolute power, it says :— 


The engineer may also alter or vary any of the said works, or may 
order any of the said works to be omitted with or without the substitu- 
tion of any other works in licu thereof, or may order any work or any 
portion of work executed or partially executed to be removed, 
changed, or altered, or may order additional works to be executed, 
and.the difference of expense to be occasioned by any alteration, 
variation, omission, or addition as aforesaid shall be added to or 
deducted from the contract price as the case may require, and the 
amount of such addition or deduction shall be ascertained and 
determined by the engineer in accordance with such rates or prices 
as shall be determined by the engineer as fair and reasonable. 

Suppose that half of the work specified is thus dispensed 
with. Many of the risks the contractor has to provide for 
remain practically stationary; his profit, if any, is halved, 
and he has no locus standi or right to ask from any impar- 
tial authority compensation for the actual work done being so 
much less than that on which his estimates of cost were 
based. 

We strongly urge all tenderers not only to stipulate for 
an unlimited arbitration clause, but also to limit to a certain 
percentage of the total contract sum the extent to which the 
work done under the contract may be reduced from the 
amount now asked for. 

Clause 22 needs careful reading; it states :— 

The contractor shall take every proper precaution to prevent any 
accident or injury to any person or body, or to any property or 
works (whether belonging to or under the control of the Committee 
or the Council or others) from any cause whatsvever arising out of 
or in connection with the execution of the said works, and shall 
forthwith, on any such accident or injury occurring, repair, make 
good and defray any loss, damage, cost, charge or expense arising 
thereby or therefrom, or in consequence thereof, to the Committee 
or the Council or any other person or body injuriously affected, and 
shall indemnify and save harmless and keep indemnified the Com- 
mittee and the Council and their respective officers and servants 
from and against the same, and from and against all actions, suits, 
claims, penalties, liabilities, costs, expenses and demands whatso- 
ever by reason or on account thereof. And the Commitee or the 
Council may, tf they shall see fit, compromise or settle any such action, 
suit or other proceeding or claim as aforesaid on such terms as they 
shall see fit, and the contractor shall thereupon forthwith, on demand, 
pay to the Committee or Council the sum or sums paid by them, or cither 
of them, upon the occasion thereof, and shall in every case pay to them 
respectively such sum or sums as shall fully indemnify them from all 
loss or injury. All expenses claimed or recoverable or recovered by 
any local authority against either the contractor or the Council or 
the Committce in respect of any extraordinary traffic over public 
roads or highways caused by or arising out of the execution by the 
contractor of the said works shall be paid by the contractor, and the 
contractor shall fully indemnify the Council and the Committee 
from the paymeut of any such expenses and from all actions, 
proceedings, liabilities, costs and expenses relating thereto. 

While admitting the liability of the contractor to com- 
pensate persons injured through his or his servant's negli- 
gence, we protest against the demand of the Council that they 
may, quite irrespective of the contractor, and from the 
wording of the clause without the necessity of even inform- 
ing him as to what they are doing, compromise or settle an 
action to assess damages in any way they think fit, and then 
call upon him to pay all incurred costs and damages. 
Surely if the contractor has to pay he should have a voice ih 
the settlement. The clause as worded is unjust, and we 
advise that strong exception be taken to its provisions by all 
tenderers. 

The labour conditions of the Council are usually con- 
sidered the high-water mark of municipal Socialism. They 
contain provisions which render it almost impossible for some 
of the most reputable firms in the engineering industry to 
even offer to do work for the Council, and in many ways 
they react in a most unfavourable manner upon the rate- 
payer, i. e., largely upon the artizan class themselves. 


The principal clauses read as follows: — 


The contractor shall at all times during the continuance of this 
contract abide by, perform, observe, fulfil and keep all and singular 
the stipulations following, that is to say :— 

1. The contractor shall pay all workmen (except a reasonable 
number of his legally-bound apprentices) employed by him in and 
about the execution of this contract or any part thereof, wages and 
wages for overtime respectively, at rates not less than the rates 
stated in the Third Schedule hereto, and for each and every breach 
by the contractor of this stipulation, and notwithstanding the con- 
donation of any prior or other breach, the contractor. shall on 
demand pay to the committee as liquidated damages, and not asa 
penalty, the sum of £5. 

2. The contractor shall observe and cause to be observed by all 
such workmen hours of labour not greater than the hours of labour 
stated in the said Third Schedule, and for each and every breach by 
the contractor of this stipulation, and notwithstanding the condona- 
tion of any prior or other breach, the contractor shall on demand 
pay to the committee as liquidated damages, and not as a penalty, 
for each day on which such breach shall be committed, and each 
workman in respect to whom it shall be committed the sum of 5s. 
(five shillings) per hour for every hour during which on each day 
each such workman shall be employed by the contractor beyond the 
maximum number of hours stated in the said Third Schedule, pro- 
vided that this stipulation shall not be construed to prohibit over- 
time, if such overtime be in accordance with the rules of the. trade 
unions concerned. 

3. The contractor shall at all times during the continuance of 
this contract display and keep displayed upon the site of the works 
and in every factory, workshop, or place occupied or used by the 
contractor in or about the execution of this contract, iu a position 
in which the same may be easily read by all workmen employed by 
the contractor in or about the execution of this contract, a clearly 
printed or written copy of the said Third Schedule hereto. 

4. The contractor shall at any time, and from time to time during 
the continuance of this contract, whenever called upon so to do by 
the clerk for the time being of the committee, produce to such 
officer or officers of the committee as the clerk may direct, the time 
and wages books and sheets of the contractor in order to show to 
the satisfaction of such officer or officers whether or not the stipula- 
tions contained in this clause have been and are being complied 
witn. 

5. Should any workman in the employment of the contractor be 
not paid the scheduled rate of wages, the committee may pay to any 
workman who may have been underpaid the difference between the 
amount of wages which he may have been paid by the contractor 
and the amount which he would have been paid if the stipulations 
as to wages had been observed, and may deduct from any moneys 


due or to become due under the contract the amount of the said 


difference so paid to sach workman. 

As regards all work to be done at the Asylum or elsewhere within a 
radius of 20 miles measured in a straight line from Charing Cross, in 
the County of London, the minimum rate of wages and wages for 
overtime, and the maximum hours of labour, will be found set out 
in the list forming Part I. of the said Third Schedule. 

As regards all work to be done outside the Asylum and the radius 
aforesaid, the tenderer must, before delivering his tender, complete 
the list of rates of wages, wages for overtime, and hours of labour 
forming Part II. of the said Third Schedule, by specifying the place 
or places outside the Asylum and radius aforesaid at which any 
work is proposed to be done, and by filling into the proper columns 
against each trade specified the rates of wages, wages for overtime, 
aud hours of labour proposed to be paid and observed by the 
tenderer, which must be those at the date of the tender recogniscd 


by associations of employers and trades unions, and in practice 


obtained in the district in which the work is to be done. 

The contract also forbids the contractor to assign or underlel the 
contract or any part of it, or to sub-contract, except with the consent of 
the Committee, and upon such conditions as they may think fit; but if 
the tenderer at the time of tendering states his desire to sub-let or sub- 
contract for any portions of the work not usually done by him, the 
Committee will ayree to such sub-letting or sub-contracting to or with an 
approved person, the principal contractor being responsible to the Com- 
mittee for the work being done under the same conditions as if dune by 
himself, 


Accompanying the specification is the schedule of rates of 
wages per hour and hours of labour which must be observed 
if the work is done within the London area, and a blank 
form asking for similar particulars for work done outside 
that area. At the moment we say nothing as to whether 
in our opinion they are excessive or not. They are certainly 
partial, for they only relate to those of the contractor's 
employés performing manual labour; not a word is said as 
to the conditions under which his clerical or technical staffs 
should be employed. 

We, however, object to the clauses above reprinted in 
tolo, and reject altogether the claim that the purchaser of an 
article has the right to control the relations between the 
manufacturer and his employés. He may stipulate if he likes 
that the conditions of employment under which the goods 
purchased by himself are made shall be fair and reasonable 
in the opinion of an independent impartial authority, but 
beyond this he has in our opinion no right to interfere. We 
strongly advise that no tenderer should agree to the claim of 
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the Council to dictate the terms of payment, the maximum 
hours of labour, the rates for overtime, and unless in strict 
accordance with local Trade Union wishes, to have the power 
of prohibiting it altogether. 

We regard as wholly unjust the demand that the Council 
should have at all times access to the contractor’s private 
time and wage books, and that they should reserve to them- 
selves the power of heavily fining the contractor for any 
breach of these regulations of which breach they are them- 
selves to be sole judges. We also protest against the 
stipulation demanding that the contract rates of payment 
shall be publicly exhibited in the workshops, as to do this 
might be the means of fomenting discontent if they in any 
way differed from the rates usually paid for similar work. 

In this contract it is improbable that the principal 
‘contractor will himself make more than one-third of the 
plant, the rest must necessarily be obtained from a large 
number of other firms who are termed in the general con- 
ditions sub-contractors. Under the same heading come 
also the manufacturers of the materials used by the con- 
tractor. 

The labour conditions apparently apply to all these manu- 
facturers ; and the principal contractor is held responsible to 
the Council that they are adhered to, or if not he is subject to 
the penalties above enumerated. We can only say in regard 
to this that we sincerely pity the successful contractor, who 
with the knowledge that the general conditions will be 
strictly enforced tries to place sub-contracts for boilers, 
engines, condensing plant, &c., &c., with manufacturers 
of high standing in their respective trades. 

No one who carefully reads these labour clauses can fail 
to note the attitude of antagonism taken up by the Council 
towards the manufacturer. They appear to be drawn up 
solely in the supposed interests of labour, else some pro- 
tection would have been afforded the employer. The con- 
tractor is compelled to pay high rates, why is not hurd 
and honest work demanded from the worker? The con- 
tractor is penalised if he evades the regulations, why is there 
not some mitigation of penalty if he fails through the work- 
man breaking his part of the engagement and by negligence 

or neglect of duty preventing the contract being completed 
to time? As they stand the clauses seem to us to be unjust 
and unworkable in the conditions governing our present day 
industrial life, 


so - 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Taompsox & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


14,868. ‘Im; rovements relating to the insulation of electrical conductors.” 
W. A. PRILLIrS and C. E. Kent. Dated August 20th. 

34,877. An improved dynamo-electric machine and regulator therefor.” 
J. DENTEL and M. Junxa. Dated August 20th. 

14,893. ‘Improvements in electrical measuring instruments.” L. B. 
ATKINBON. Dated August 20th. 

14,906. ‘Improvements in or connected with sectional conductor street or 
road electric railways.“ J. MILNES. Dated August 21st. 

14,915. A new automatic life-saving guard for electric cars, motor cars, &c. 
T. Warson. Dated August 2ist. 

14,928. ‘Improvements in electric accumulators.” 
and C. H. Antrosus. Dated August 21st. 

14,943. "Improvements in switchboards for telephone stations.“ 
Baıkrkp. Dated August 21st. (Complete.) 


H. Rosx, J. HALIFAX 
M. I. 


14,971. “Incandescent electric lamps.“ J. SWINBURNE. Dated August 22nd. 
14,972. A new or pro arrangement for automatically lubricating the 
. G. GRAHAM. Dated August 22nd. 


spindles of dynamos.“ : 


15,001. “Improvements in electric measuring instruments.” A. Honiv. 
Dated August 22nd. 
. 15,019. ‘Improvements relating to the recovery of tin and the simult neous 


‘generation of electric energy.“ R. H. GovLD. Dated August 22nd. 

15,Ca1 “Improvements in the manufacture of carbon electrcdes for aro 
lamps.’ V. ALExanpporr. Dated August 22nd. 

1, 78. ‘Improvements in electro-plating apparatus.“ 
Dated August - (Complete.) 

15,096. * Improvements in electrical demand indicators.“ Tue Reason 
Maku FACTUBING Conpany, LIAIrED. (A. Wright, High Sean.) Dated August 23rd. 

15,128. „A new or improved electrical aro lamp.“ NETTLETOLDSs, LIMITED, 
and W. E. Symons. Dated August 24th. 

15,130. An im; roved universal direct-acting thermal motor.” A. E. GRAVIER. 
Dated August Ath. i 

15,148. “ A new or improved electrical hauling apparatus.“ 
and M. B. Win. Dated August 25th. 


H. R. BOISSIER. 


T. GREENSMITH 


15,167. “Improvements in systems of electrical distribution.“ Tag BRITISH 
THOMSON -HovaTon Company, Limiten. (W. J. Davis, junr., United States.) 
Dated August 25th. (Complete.) e 

15,168. Improvements in commutators for electric machines.“ THE BRITISH 
THomson-Hovuston Company, LIMITED. (J. J. T. Dempster, United States.) 
Dated August 25th. (Complete.) 


15,169. Improvements in rectifying alternating electric currents.” THE 
British THomMson-Hovuston Company, LiIurrrp. (E. Thomson, United States.) 
Dated August 26th. (Complete.) 


15,175. Improved apparatus for igniti 


in internal combustion motors and the like.“. A. G. BLOXAM. 
Germany.) Dated August 25th. 


15,198. ‘“ A new or improved method for adjusting electrodes.” R. J. REynops 
Dated Augost 25th. 


by electricity combustible mixtures 
(A. Schoeller, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these s may be obtained of Messrs, W. P. THOMPSON 
and Oo., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). ` 


1898. 


28,202. “‘improvoments in electrical tue for operating raliway points and 

nate.” T. Ducouese. Dated September Ard, 1898. (Date claimed under Section 
103 of Patents, &c., Act, 1883, February 24th, 1898.) Relates to means for electri- 
cally actuating railway points and signals. The rod of the point or signal is con- 
nected toa slotted lever which is worked by a pin on a disc driven by worm 
gearing from the motor. This has two oppositely wound field magnets each 
provided with a line wire to the central station, and an armature connected to 
the junction of the two field magnet coils and to earth. 8 claims. 


20,768. “ the construction and worklag of electric arc lamps.” 
La Societe Les Fite d’Adotpho la.” Dated October Ist, 1898. (Date under 
Patents, &o., Act, 1883, Sec. 103, April 2nd, 1898, being date of application in 
France.) Relates to arc lamps. A clockwork focussing-lamp for continuous or 
alternating current is constructed for use with either end uppermost. [he frame 
carries two guide-tubes connected at their ends by a hollow piec». The carbons 
are carried in sockets on angle-pieces, the upper socket being insulated by 
washers, and connected with an insulated binding-bolt by a flexible conductor. 
Each angle-piecs is provided with three rollers to run on one guide tube, and 
with a pin extending through a slot into the tube, and engaging a chain or other 
fiexible connection therein. The chain is endless, and extends over four guide- 
pulieys at the ends of the tubes, an adjustab'e tension wheel and a chain wheel 
secured on an axle rotatable in the lamp frame. A barrel fixed on this axle is 
attached to the outer end of a coiled spring, the inner end of which is attached 
to the lamp frame ; the spring tends to turn the axle and move the chain so as 
to bring the carbons together. This motion is controlled by multiplying gearing 
connecting the barrel with a pin-wheel which is normally stopped by engage- 


ment with a projection on a pivoted armature, this being held against a screw 


stop by a spring coiled in an adjusting drum. The armature is acted on by an 
electro-magnet connected in parallel with the carbons, allowing the carbons to 
move together when their difference of potential increases. The feeding spring 
is wound by the reverse motion of the chain, chain-wheel, axle, and barrel when 
carbons are inserted, a ratchet and pawl in the gearing permitting such motion. 
The gearing is carried by a frame movable about the axle by a series electro- 
magnet acting on the armature; such movement turns the chain wheel and 
moves the chain to strike an arc. 6 claims. 


20,794. “l in electric g 80.0 for * R. von 
Hervath and M. Coha. Dated October 8rd, 1893. Relates to electric apparatus 
for signalling between ships, or between a ship and the shore, during fogs, &c, 
and may be employed for ships’ course signalling. The apparatus comprises a 
Ruhmkorff inductor and a Righi radiator, which form the transmitter, and a 
Marconi coherer, which forms the receiver. The circuit of the coherer includes 
a relay which is adapted to close the cirouit of the local battery to actuate an 
audible or visible signal. The primary circuit of the transmitter and the 
coherer circuit are closed alternately by the springs, so that the receiver is cut 
out while a signal is being transmitted, the springs being actuated by the wiper 
on the shaft, which is driven ERN by the spring or other motor. A 
signal may also be transmitted independently of the motor by means of the key. 
The coherer is shaken automatioally by the eleotric beater, the cirouit of which 
is made or broken intermittently oye wheel driven from the motor. The wheel 
may be cut out by the switch and the beater circuit closed by the key. A series 
of wipers, each having a different number of arms, may be mounted on the 
shaft and arranged to complete the primary circuit of the transmitter between 
any pair of a corresponding series of springs. Switches are provided to enable 
any desired pair of springs to be connected up to the primary circuit. 5 claims. 


20,914. “improvements ia mirrors and la are lampe for coarch tights.” N. F.D. 
Barbier. Dated Ootober Srd, 1896. Reflectors to produce parallel beams are 
constructed ss lenses silvered on their outer surfaces, and optionally made as 
rings which may be arranged to form continuous inner surfaces. In one form 
the outer surface is spherical and the inner surface illipsoidal. In others, the 
inner surface is plane, or spherical, In another modification, rings have plane 
inner surfaces, which are not at right angles to the axis of the mirror. They 
may be combined with outer unsilve seri dol rings. An arc lamp is 
described in which each carbon holder is carried by two levers which slide in 
sleeves carried on axles and have studs in engagement with curved guide-slote 
by which the carbons are caused to move in a straight line. One of the axles is 
connected with the armature of a motor. The field magnet of this motor is 
connected between the supply conductors, and the armature has two opposite 
windings, either of whic1 may be connected between tbe mains by a relay, to 
separate or feed together the carbons. The relay consists of a centrally 
pivoted armature carrying a contact a m, normally held central by springs, and 
the equal action of main and shunt coils in which position an insulated part of 
the central arm short-circuits the armature windings to stop the motor. If the 
attraction of either coil increases, the armature tiits and the arm makes con- 
tact connecting one or other winding, so that the armature turns and the 
carbons move in the proper direction to start or maintain an arc. The shunt 
ma field coils may be connected in series between the supply conductors. 6 
claims. 


20,923. “I ements ia or connected with oleeirico aro lampe.” Q. T. 
Davies. Dated October 8rd, 1898. Relates to arc lamps. Two or more carbon 
rods are clamped together in each carbon-holder, or in only the positive holdce 
of a continuous ourrent lamp, a single carbon being in this care used in the 
negative holder. An arc forms between the twocarbons nearest together at any 
time, and shifts as these burn away. The invention is stated to give a higher 
p wer efficiency than is obtained with large single carbons. It is applicabie to 
ordinary open or enclosed arc lamps, and to lamps such as are described in 
Specitication No. 10, 616, a.D. 1898, in which the opposed carbons are at a small 
angle to each other. 2 claims. 


20,829. "improvements in electric generators and motors.” A. Bocquentia. 
Dated October 3rd, 1898. Relates to dynamos and motors, armatures, field 
magnete, and frames. Two armatures preferably of the ring type are mounted 
on the same spindle, so as to rotate within the poles, &c., at the opposite ends of 
a number of straight field magnets, arranged parallel to the axis of rotation. 
The field cores are secured between two parallel side plates or frames of non- 
magnetic material, such as brass or aluminium. Between the two armatures is 
arranged a single commutator, the plates of which are connected with both 
armature windings. In the case of a four-pole machine, opposite plates of the 
commutator may be connected together, and a single pair of brushes emp'oved. 
Mon constructed in this way are especially suitable for electric traction. 
3 claims. 
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20,068. ‘improvements in and in relation to the trolley head of electric tram- 
cars.” J.W. Towle. Dated October 4th, 1898. Relates to improvements in 
trolley heads, especially those of the Globe type, for electric railways and 
tramways with overhead conductors. A wheel with a shallow groove runs in 
the swivelling frame, which has shoulders to replace the ordinary deep wheel 
flanges. The frame has a short stepped spindle which. bears on annular 
bearing surfaces and may be held in place bya pin. Electrical connection 
between the head and the conductor is made by a copper nut and cap insulated 
from the pole by a sleeve and disc. A wedge and screws secure the head on the 
pole, and a lug is provided to hold the cord. The provisional specification 
states that ball bearings are applied to the spindle and rollers to the tops of the 
shoulders. 8 claims. i 


21,006. “improved end connections for electric cables.” W. T. Henley’s 
Telegraph Works Company, Limited, and R. O. Wright. Dated October 5th, 1898. 
Relates to end connections for concentric, &c., cables, and particularly to the 
sealing up of the ex d insulating layers. A sleeve having shoulders is 
soldered to the metal sheathing, and a cy.indrical casing is slipped up to the 
shoulder covering the bared end of the insulating layer. A metal thimble 
having shoulders is next slipped on, and soldered to the conductor in such a 
position as to close the casing. A second insulating casing covering the insula- 
tion is placed aga nst one of the shoulders, and is closed by a washer rerewing 
on a metal sleeve soldered to the inner conductor. The casings are filled with 
insulating composition in a plastic condition through the openings. Connections 
are made to the metal terminals. 2 claims. 


21,044. “ ts la prepayment electric motors and motors.” The 
British Thomson Houston Company, Limited. (T. P. Cex.) Dated October 6th, 


1896. A coin-freed apparatus closes an electric circuit, on insertion 
of a coin, until a part of the apparatus has been turned to a 
definite extent by the shaft of an electric motor or meter in the 
circuit. The coin is placed in a hollow formed in a disc which is fitted 
within the upper end of a coin shoot, and can be turned through half a 
revolution between stops, by a handle, so that the coin passes into the shoot: 
the disc blocks the shoot so that wires or strings cannot be introduced. When 
the handle is released, a spring returas it and the disc to their original position, 
so that another coin may be inserted. The coin passes down the shoot and 
makes electric connection between a spring and a plate, which is held in position 
by a spring. The contact spring and plate are connected in circuit with an 
electro-magnet between the electric supply mains, so that when the coin con- 
nects them, the electro-magnet closes a switch in the main circuit of the motor 
or meter. The motor or meter shaft is geared toacam-wheel; this in turn first 
places the contact plate in a certain position, so that the coin moves on, but 
maintains the connection until the cam-wheel drops the plate to the original 
position. 1 he coin is then dropped into a receptacle, and the main switch 
opens, unless a second coin is present in the shoot to maintain the c nnection 
between the spring and plate. The apparatus may be used with a motor meter 
baring a commutator and armature connected permanently between the mains. 
claims. 


21,948. “improvements in electric meters for alternati 
The British Thomson-Hosston Company Limited. (A. Q. Davis.) 
1898. Relates to energy meters for alternating currents. 
currents in the main and shunt coils to differ in phase 90° on a non-inductive 
load, adjusted reactance coils are placed in parallel with the main coil and in 
series with the shunt coil. An induction motor-meter so connected may have a 
short-circuited drum armature within pairs of main and shunt coils, which are 
fixed at right angles, one i air outside the other; the armature spindle is geared 


current elroulte.”* 
ated October 6th, 


to a counter, and oarries a conducting disc in the fields of permanent brake | 


magnets. 4 claims. 


21,047. „improvements in electric fuses.” The British Thomeon-Housten Com- 
pany, Limited. (W. L. Emmet.) Dated October 6th, 1898. In order to prevent 
destructive arcing, the fuse wire is enclosed in a small chamber having an 
opening to the air, and the ends are connected to spring arms which fly apart 
when the fuse melts. The fuse is clamped on the free ends of U-shaped arms 
which tend to turn down under the action of springs. Between the arm isa 
block of insulating-material on which are two removable blocks, feach block 
being hollowed so as to form a chamber having a restricted opening. Sliding 
insulating plates are also arranged between the guard plates. The cut-out may 
be fitted on a switchboard, contact being obtained with the connecting-bolt by 
a plate on the casting engaging with the contact. 7 claims. 


21,126. “* improvements in and relating to the electrical communication ef signals.” 
H. Meokan and D. Muirhead. lated October 7th, 1898. Relates to electric signal- 
ing apparatus applicable for use as an order telegraph on board ship or else- 
where. The spindle of the receiver is provided with a pointer over a dial 84 
the orders, and is rotatcd, with a step-by-step motion, by the electrically- opera 
bawi and ratchet mechanism. This mechanism is duplicate in opposite 

irections, the direction of movement of the pointer depending of 
which of the two operating magnets is energised. The apparatus may be 
operated by means of pushes at a transmitting station, or by transmitter. In 
this case the wires of the electro-magnet circuits are connected respectively to 
contacts on the front and back of the teeth on the wooden or other insulatin 
disc. The contact spring on the transmitting lever normally lies in a diagona 
position between acent teeth, so that, when the lever is moved tothe left, it 
makes contact with the front contacts, and when the lever is moved to the right 
it makes contact with the beck contacts. In this way, the circuit of one or 
other of the magnets is completed according to the direction of movement of the 
lever. The transmitter is also provided with a pointer working over a dial, and 
may be combined with the reply receiver. A bell or bells are included in the 
signalling circuits and for ahead and “astern signals, two bells of different 
tones are preferably employcd. 4claims. 


21,156. “improvements in and connected with electric railways or tramways on 
a road contact systam.” I. Hunger bahler. Dated October 7th, 1898. Relates to 
electric railways and tramways with road contacts operated partly by magnets 
on the vehicle and partly mechanically. The contact stud carries an armature 
which is turned by a magnet on the vehicle, and as it turns it is caused to rise 
by the roller attached to it rolling over a spring or counterbalanced helical 
track. The collecting skate then depresses the stud, and completes the circuit 
between it and the feeder at the contacts. After the skate has passed, the 
stud rises again and breaks the circuit preparatory to being turned by a second 
magnet co that it can fall flush with the roadway. The stud is insulated where 
it works through a stuffing box in the lid of a casing enclosing the switch. The 
magnets, Which may be excited by the main current or otherwise, are placed at 
right angles to each other, and are mounted so that they can be turncd to suit 
the direction of travel. 8 claims. 


21,166. “1 nts in olestrisally propelled road vehicies.” J. P. Juvenet 
K. M. D. de Siblas.) Dated October 7th, 1498. Relates to electrically-propelled cabs 
and the like, in which the motor and gearing are mounted on a removable fore» 
carriage. The fore-carriage carries the electro-motor which drives the balance: 
geared axle of the wheels through suitable toothed and chain seducing gear. 
The lower part of the fore-carriage carrving the motor is connected to the upper 
part, which supports the springs, and through them the forward portion of the 
carriage body, by a pair of parallel discs or rings, preferably with intervening 
balls or rollers. Steering 1s effected by toothed gear operated by a vertical 
shaft and arranged so that the fore-carriage can be caused to turn in one direc- 
tion or the other as desired. 2 claims. 


21.106. ‘“‘Methed ef and appilances fer oxeiting Wr current dyname 
machines, whether acting as erators er motors.” C. D. Abel. (La ete 
Anonyme la Transmission Ge la Force par l’Electricite.) Dated October 7th, 
1898. Relates to means for exciting alternating current generators or motors 
for constant potential on the Hutin and Leblanc system, and comprises 
improvements on the invention described in Specification No. 22,883, a.b. 1896. 
The exciter is of the nature of a rotary transformer or converter, and runs 
synchronously with the dynamo it excites, without having any mechanical 
connection therewith. The details are described with reference to a diagram, 
and are too complicated for abridgment without reference thereto. 2 claims. 


23,966. “im 
Thompson. (C. M. Kahrs.) Dated November lith, 1898. i through a 
slot allows an hour - glass hanging vertically to be turned till it is in the oblique 


In order to cause the 


’ 


vements in or relating to coin controlled telephones.” W. P. 


-at definite intervals. 


position shown. One end of a double arm turning with the hour glass is now in 
contact with a terminal, and tue other end is lodged upon a peg borne by a slide 
having an actuating knob. A coiu can only be inserted through the sit when 
the slide is in the position for determining the closure of the circuit. Thus, 
in case the user firfds he has not been switched on, he may by means of the 
slide lower the hour-glass into the horizontal position so as to be out of action. 
Woen the glass has run down it takes the initial vertical position, the arm 
slipping from the contact. If mercury is used iu the bour glass, the circuit may 
be made thereby and the external contact be dispensed with. The hour-glass 
may be vertical when in action if the finger on the slide is made so that it will 
both raise and lower. 1 claim. 


24,062. "improvements in electric railway systems.” J. Mol. o Maerphy. 
Dated November 15th, 1898. Relates to the arrangements of circuits for the 
local sources of energy on electric railway vehicles by which, when the control 
switch is closed, the high potential armature of the transformer is connec:ed to 
the feed and return, thus becoming a motor instead of a generator so as to drive 
the low potential armature. The low potential field coils have an extra circuit 
switched in when the control arm reaches contact, so that an electromotive 
force is produced high enough to charge the storage battery. The high resist- 
ance coil of the electro-magnetic switch cuts iu the low resistance coil when the 
switch is closed. Tne high potential fleld-magnet of the transformer may be 
provided with the extra circuit, instea 1 of or together with the low potential 
field magnets. ö claims. 

24,063. “im u la orossings for electrie railways.” J. Mol. S, Murphy 
Dated November 15th, 1898. Relates to crossings for third rail or road 1 
systems. The surlace conducting rails between the crossing rails are made as 
cross pieces, and non-conducting pieces are placed between the running rails 
and the ends of the conductors to make the surface of the latter continuous. 
To insulate the collecting devices from the running rails where the conductors 
cross, a gap is cut in the rail, or in its head and web, and filled witb a short 
length of rail insulated by a shoe or chair and non-conducting plates under the 
fish plates, the parts being held together by insulated bolts and nuts. ö claims. 


24,070. improvements relating to liquid resistances.” I. W. Bowles. Dated 
November 15th, 1898. Two electrodes are attached to stems coated with insu- 
lating material, and are supported adjustably in resistance liquid contained in a 
vessel by a cord or chain and haud-wheel, Electric connections are made with 
the upper ends of the stems. 2 claims. 


24,104. “improvements in apparatus connected with the charge and discharge 
of storage cells in systems of electrical alstribution.” E. Wilson and J. Mo i. Cater. 
Dated November löth, 1898. Kelates to systems of distribution with storage 
cells, and to the means for keeping the potential of the line conductors constant 
during the charging and discharging. A supplementary generator is employed 
to raise or lower the potential of the battery circuit. 8 claims. 


24,126. “ N in and connected with electrical railway signailing ap- 
paratus.” F. mann. Dated November 16th, 1898. Relates to electrical 
signalling spparatus for protecting, stopping and through trains at stations, and 
is described as employed on a single line having a loop line at the station, the 
operation of the signals being effected by means ot the apparatus described in 
Specification No. 25,915, A. D. 1897. To lock the switch holis at the ends of the 
loop line, a system of locking levers are actuated byan electro-magnet. The 
signalling circuits, which are dependent on the condition of the switches, 
include mercury contacts which are closed respectively by the forked end on 
the locking lever, and by the lug onthe switch bolt engaging the pivoted contact- 
making flap. The station signals may be arranged to show which line is open, 
in addition to the usual danger,“ and line clear“ indications, two semaphore 
arms being employed, of which one is put to“ line clear“ when one line is open, 
and both are put to “line clear" when the other line is open. The wheels are 
driven by independent clockwork apparatus of the kind described in Specifica- 
tion No. 25,915, a.D. 1897. Tbe semaphore arins are operated by band gearing 
from the pulleys which are actuated by the connecting rods from the crank- 
wheels. T'he sgnalling apparatus is controlled from the station by a hand 
switch, which is moved on to one or other of four groups of contacts according 
to the direction in which the train is travelling, and the line on which it is to 
be admitted. The hand switch actuates a contact, which controls the release 
of the switch bolts, so that the switches cannot be unlocked unless the hand 
switch is in its neutral position. The hand switch is also locked by a pin, 
which, when released to permit the movement of the switch, breaks a contact 
in the signal operating circuit, and so puts the signal to“ danger.“ The opera- 
tion of the apparatus as a whole, for operating the station signals, without and 
in conjunction with distant signals, is fully described in the specification, which 
also describes in detail the various controlling circuits made and broken by the 
automatic and other accessories. Signal bells are also provided at the station 
to indicate the correct working of the apparatus, and for giving an aiarm in 
case of a train starting from a station running through the points before the 
latter are correctly set, &c. Emergency keys are also provided for use in re- 
setting the apparatus to its normal condition, in case ite ordinary working has 
been upset by abnormal causes. 4 claims. 


24,666. "improvements in electric cables.” E. T. Greenfield. Dated November 
22nd, 1898. Cables for submarine, telephone purposes, are armoured by 
means of two strips of steel, phosphor, bronze, &c., wound in overlapping open 
spirals. The two strips are curved in cross-section, the inner one having a 
central row or projections or a projecting rib. The 5 may be placed 
over en ordinary lead ¿sheathing, and acts as a protective to boring animals, 
Ke. 4 claims. : 


24,727. "improvements in apparatus for measuring and supply of clectrieky." 
W. A Price. Dated November ard, 1808. Relates to quantity meters. An 
electric motor is geared to a counter, and is supplied with driving current from 
any convenient source through a switch; this is closed or opened by small 
movements of a magnet which tends to turn in one direction under the action 
of a stationary conductor carrying the current to be measured, and in the 
opposite direction under the action of a conductive disc on the motor spindle. 
The speed of the motor thus varies slightly about a mean speed proportional to 
the current to be measured. In the particular form the conductor is a straight 
strip radial to the spindle, and the movable magnet consists of two strips con- 
nected by a non-magnetic yoke and magnetised by being situated between the 
pole - pieces of a large stationary magnet. The parts, contact arms, and a 
balance weight, are supported near their centre of gravity by a single point, 
Electric connection wita the arm is effected by a point on the yoke touching a 
stationary spring. Screws are provided for fixing the movable parts for trans- 
port. A capacity and resistance in series may be connected acioss the motur 
to prevent sparking. A wind shield may be placed between the disc and pole- 
pieces. In a modification, the pole strips are arranged with free ends on 
opposite sides of the axis, those on one side embracing the disc only, and those 
on the other the current conductor, which is coiled into a flat spiral. In 


. another modification, the pole-picces and yoke are replaced by a movable 


magnet pivoted on two points, the stationary magnet being dispensed with. 
Instead of opening the motor circuit, the switch muy short-circuit the armature 
or introduce additional resistance into its circuit, to reduce the speed of the 
motor. 7 claims. l 


24,747. improvements in or oenneeted with slectric sparking 1 more 


‘particularly for igaiting devices of motors operated hy explosive mixtures. 
F. 5 wy Gra 2 237d. 108. (Conven 


Hospied and C. rd. Dated November tion Date 
June 18th, 1898.) Relates to sparking apparatus particularly applicable for the 
ignition of explosive mixtures in motors, &c., the object being to obtain sparks 
The main feature of the invention consists in arranging 
an interrupter, operated mechanically, between the generator and the induction 
coil, The armature of the generator is mounted ona shaft driven from a 
moving partof the motor through the pulley. It rotates between the pole- 
pieces of a magnet and is fitted with a commutator and collecting brushes. 
‘Tbe brushes are connected with a condenser and the primary winding of the 
coil. The interrupter comprises a spring spirally wound on its pivot, a contact, 
and an operating cam mounted on the spindle. The tension of the spring is 
regulated by turning the pivot and locking by means of set screws and nut. An 
ivory plate is mounted on the spring to prevent contact with the spindle. The 
secondary of the coil is connected to the terminals. 2 claims. 
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THE DISPOSAL OF HOUSE REFUSE. 


THIs all-important question has of late received a certain 
amount of attention, but not to the extent it deserves. At 
the British Association meeting this year Mr. John 
McTaggart contributed a valuable paper (which we repro- 
duce almost in exfenso in another column), on the subject 
of the disposal of house refuse at Bradford, but as Mr. 
McTaggart appears to have been the first to publish the 
results of a systematic trial of the performance of destructors 
extending over so long a period as a fortnight, it seems to 


us a fitting opportunity, while touching upon Mr. 


McTaggart’s B.A. paper, to define the position we have 
always taken up and maintained with regard to the testing 
of destructor plants. We do this more particularly, as the 
effect of a recently-published note on the subject threatens 
to evoke a recrudescence of strong feeling on the part of 
consulting destructor engineers and manufacturing firms 
upon what they term our “pessimistic” attitude towards 
the destructor question. 

A paragraph occurs in Mr. McTaggart’s paper which may 
almost be taken as a summing up of our views, and we 
reproduce it here :—“ As you will see, this test is a record of 
a complete fortnight’s work, which in my opinion is the 
shortest period of time that a test of this nature should 
cover. Fictitious results may be obtained by some of the 
one, two, and up to 12 hours’ tests usually shown by 
makers, as the stokers and other men employed may make a 
special effort for a few hours, which they would be unable to 
sustain during a two weeks’ test. Then, again, if a 12 hours’ 
test is made, say, in the middle of the week, it would be 
erroneous to assume that 12 times the quantity destroyed 
during that time would represent a complete week’s work. 
There is always a period at the beginning and the end of a 
week when the rate of combustion is very low. Then, again, 
the nature of the refuse varies day by day. In fact, at one 
period of this test we were destroying refuse at the rate of 
12 tons per cell per day.” 

We do not think that anything we can add to the above 
could more strongly emphasise the absurdity of short evapora- 
tive trials of destructor steam plants. We would, however, 
go further, and say that the quotient yielded by a division of 
the weight of water evaporated over a period of one year by 
the weight of refuse passed through the furnaces—provided 
always that combustion is completely effected, and that the 
gases issuing from the chimney are absolutely innocuous— 
would be a more trustworthy basis for the determination 
of the average evaporative power of the refuse in any one 
particular district. 

Our position is simply this :— 

1. We look upon the destructor, when properly installed, 
as the only solution of the problem connected with the 
sanitary disposal of the refuse of large towns. 

2. We strongly deprecate the attempts which have been 


made from time to time to place a high, value upon the 
D 


406 


THE ELECTRICAL REVIEW. [Vol 47. No. 1,190, Sxprzuszn 14, 1900. 


calorific power of refuse by quoting the results of so-called 
tests which have been made under conditions that would not 
be accepted by impartial engineers conversant with, and 


experienced in, the methods essential to the obtaining of 


reliable average evaporative results. 
3. We insist that the function of the destructor is to 
thoroughly and completely consume the refuse as il is 
delivered by the collecting carts, without any delay such as would 
be occasioned, for instance, by subjecting the refuse to any 
preliminary drying or other process. We also insist that such 
questions as the quality, quantity, and pressure of steam 
which may be raised by suitably combining a boiler with the 
products of combustion of the destructor furnace, and the 
uses to which such steam, or the heat of combustion of 
the refuse, may be put, should be considered of secondary 
importance; they should not be allowed to influence or in- 
terfere with the design of the destructor installation or the 
manner of its working, if this in any way prejudicially 
affects the proper function of the destructor as a means of 
disposing of the refuse of a town. 

4. We quite admit that under certain favourable conditions 


the heat of combustion of refuse may be advantageously 


utilised for a variety of purposes, but we deprecate the 
attempted use of refuse as a fuel to raise steam for purposes 
which call for a regularity of evaporation and a constancy 
of pressure which can only be obtained by the use of good coal. 
When circumstances obtain in which it is not possible to 
maintain the efficiency of cremation at the same time as 
the constancy of pressure and the quantity of evaporation, 
it does not need a Solomon to decide which will go to the 
wall. 

5. We always have, and we always shall, continue to use 
our best endeavours to expose the fallacy of any extravagant 
claims for the latent possibilities of refuse, and we shall 
always give prominence to honest endeavour to obtain satis- 
factory and reliable results as to the evaporative power of 
the refuse of any particular town or district, particularly 
when, as in the case of Mr. McTaggart’s efforts, they are 
so clearly influenced by a genuine desire to get at the truth. 

Replying to the discussion on his paper, Mr. McTaggart 
said that— 

In his opinion—and he had always recommended the Committee 
to adopt it—they should not try to have a duplicate plant at all. 
If they wished to have an electric lighting works, let them have 
one, and thoroughly up to date; if they wanted a destructor, let 
them have it as a destructor, and make that thoroughly up to date. 
With this view we entirely concur, and we trust that our 
friends who have of late written and spoken so much of 

ur “ pessimistic ” 
our exact position. 


attitude will in future clearly appreciate 


In the recent Naval Manoeuvres, where 
Wireless Telegraphy the chief problem lay in the finding the 
in the recent 
Naval Manœurres. Whereabouts of either a friendly or hostile 
fleet which was expected to be somewhere in 
the vicinity, a more general application of Marconi’s system 
would have been a great advantage. The friendly squadron 
was, in this case, divided, it will be remembered, one portion 
being at Lamlash in Scotland, and the other at Milford. 
The enemy’s squadron was also similarly divided, one fleet 
being at Berehaven, and the other on its way up from 


Gibraltar. The chief aim of each Admiral was, of course, 
first to unite his two fleets, and then with his combined 
squadron to try and cut off the enemy before he could join. 
forces. Very few of our cruisers are fitted with wireless 
telegraphic apparatus, and consequently the fog that prevailed 
upset all the plans of the cruisers for scouting operations, and 
even when it had cleared the distance at which flag signals 
could be made was very limited. Had each ship been fitted 
with wireless telegraphic apparatus, however, a line of cruisers 
could have been formed, through which it would have been 
almost impossible for the hostile fleet to effect a junction 
without their movements being known by the home 
squadron. As it turned out, however, the junction was 
effected without any difficulty whatever, and without the 
knowledge of the home cruisers. It appears that the French 
Navy has got ahead of us considerably in wireless telegraphy, 
being able to transmit messages through twice or three times 
the distance that Captain Jackson's adaptation of Marconi's 
sytztem is capable of if all reports from Cherbourg are accurate. 
The French do not use a gaff attached to the mast upon 
which to hoist their wire, they suspend it upon the stay 
between the funnels. Doubtless, this 1s very convenient, 
but naturally it cannot be got to the same height as with a 


gaff, 


Canal Navigation.—At the meeting of the Association 
of Chambers of Commerce in Paris on Friday last, says the 
Standard, Mr. Lee, of Bristol, moved, That, having 
regard to the urgent necessity for utilising and improving 
the internal waterways of the United Kingdom, the 
President of the Board of Trade be requested to receive a 
deputation from this association with a view to the appoint- 
ment of a Royal Commission to consider and report upon 
the whole question.” Mr. Helm, of Manchester, in 
seconding, said that the importance of improving the inland 
waterways was recognised many years ago, and to-day the 
need was greater than ever. Sir Albert Rollit, M. P., in 
supporting the resolution, said he hoped it was not too late, 
though he knew it was very late in the day to save the life 
of the State canal system. The condition of the lower 
Thames, coupled with other reasons he was aware of, made 
it impossible for large vessels to come up the river. This 
was why London was ceasing to be the great entry port and 
centre of distribution which it had been. This question was 
one of most vital importance to English commercial men. 
They had heard that it was worth the while of the railways 
to acquire the canals, and shut them up, to remove com- 
petition. The public had better be on their guard with 
regard to the light railways. The railway companies were 
stimulating private applications. They would then acquire 
these railways, and perhaps deal with them in the same way 
that they had dealt with the canals. The debate was 
continued by several other speakers, and the resolution 
adopted. 

It is a lamentable fact, that while numerous and well- 
directed efforts are constantly being made on the Continent 
to develop a thoroughly successful system of electric 
traction on the splendid waterways there existing, we in 
this country passively allow the railway companies to 
retain their throttling grip, like tlie Old Man of the Sea, 
on our canals. But few realise the enormous extent of 
these valuable waterways. Were they properly organised 
and made uniform in width and depth, with better lock 
accommodation, and freed from the repressive influence of 
the railway interests, an immense inland traffic could be 
carried upon them, with corresponding benefit to all classes, 
not least to agr iculturists. Electrical haulage is already 
feasible, and is constantly becoming better adapted to thin 
purpose. ‘There is, however, ample scope for improvement, 
and the subject ought to be taken in hand by electrical 
engineers with a view to making it their own, as has been 
done in tramway work. As for the light railways, we are 
of Spe that Sir Albert Rollit’s fears are quite un- 
found 
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THE ELECTRIC GENERATING SYSTEM OF 
PRAGUE. 


By FRED. BATHURST, A. M. I. E. E. 


(Concluded from page 250.) l 


From the terminals of each generator the three high 
pressure leads are first taken to a‘ choking coil,” whence 
lead - covered and armoured cables then conduct the 
3,000 - volt cur- 

rent to the switch- à 
board. These 
choking coils 
are arranged 
below the engine 
room floor on small 
extensions of the 
dynamo founda- 
tions. They fulfil 
some very important 
functions. 

In the first place, 
they prevent too 
large a rush of cur- 
rent if the current 
phases are not in 
exact coincidence 
when the alternators 
are being switched 
into parallel. They 
also prevent the 
“ phase-swing ° or 
“surging” of the 
alternators which 
may arise by reason 
of irregularity in 
the speed of the steam engines, or by the electrical resonance 
due to relative change of speed during one stroke of the engine. 
Further, they prevent “ surging” occurring between the 
dynamos and the large synchronous motors of the sub- 
stations, a condition 
liable to occur when 
there is only a 
small load on ‚the 
synchronous motors. 

The choking coils 
resemble the Kolben 
Company’s three- 
phase transformers, 
except that only one 
coil per core is pro- 
vided, and that an 
adjustable air-gap 
of 8— 10 milli- 
metres is arranged 
between one of the 
straight yokes, 

From experience 
gained with these 
choking coils it has 
been proved that 
they fulfil their 
purpose in every 
respect, and make 
it possible to sup- 
ply from the same 
bus bars, current 
which can be used 
simultaneously for 
lighting and rail- 
way work with 
highly satisfactory results. Tests made at this station with- 
out the choking coils show that with the synchronous motors 
running free or only lightly loaded, a constantly- changing 
voltage up to 2 per cent. can occur with each stroke of the 
engines and a periodic surging up to 3 per cent. between the 
maximum and minimum of a longer surging period. It should 
be noted also that the “damping” influence of the choking 
coils is obtained with quite a negligible loss of energy, 


View OF MorTor-GENERATOR SHOWING EXCITER MOUNTING. 


INSIDE VIEW OF SUB-STATION. 


800 watts apiece, or yyth per cent. of the useful 
dynamo out-put. The drop caused in pressure is com- 
paratively small, being 60 volts for full Icad, or about 
34 per cent., for these large synchronous motors having 
proper excitation, work practically without any shifting 
of phase between pressure and current (that is with 
a power factor of cos¢ = 99), as compared with a 
drop of some 12—15 per cent., which would be caused 
in the generators, if asynchronous motors, whose power 
factor cannot be larger than cos g = 0°92 were used. 

| Under these con- 
>>> ditions also, the 
cable network is 
not loaded with 
wattless currents 
which would. con- 
siderably increase 
the drop in the 
cables, 

The main switch- 
board is put upon 
a gallery in the 
central hall of the 
engine room. It is 
placed 18 feet above 
the floor level, 80 
that the operators 
have a good view 
over the room, and 
is approached from 
either end by means 
of an iron staircase. 
It is entirely non- 
combustible, con- 
sisting of a main 
frame built up from 
angle steel upon 
which white marble slabs are mounted. The front or 
operating side only contains the well insulated levers 
of the switching mechanisms, and the few measuring instru- 
ments, whilst all the live switch parts, connegtions, safety 

fuses, transformers, 

regulating resist- 
. ances, &o., are kept 
behind the board, 
and can only be 
reached by those 
who well recognise 
the danger possi- 
bility of high- 
pressure currents, 

Although the full 

board will have 

controlling capacity 
for 15,000 H.P., it 

Contains at present 

the instruments re- 

quired for the first 

. five engine sets and 
the section necessary 
for synchronising 
the alternators. 

The three main 

cables from each 

alternator lead 
through a three- 
pole H. T. switch, 
main fuse, ammeter, 
and wattmeter to 
the bus bars. The 
voltage of the 
exciters is regu- 
lated by means of shunt regulators to within 4 per cent. of their 
working pressure. The steam engines, as already mentioned, 
are regulated by a 4-H. P. three-phase motor placed upon each 
engine governor, this motor being worked by a small 
reversing switch on the board. The main, or station, volt- 
meter, with large dial, is placed above the centre of the 
board. The 3,000 volts of the generators 1s reduced 
on a small measuring transformer having a ratio of 
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1 : 23°5, and measured on a hot-wire voltmeter for 
127 volts. l 

The machines are switched into parallel in the usual 
manner by means of phase-indicating lamps, the bus bars 
being divided up by means of 57 switches into sections, 
which can be put in or out as required. When putting 


machines in parallel it is desirable to catch the engine 


cranks in the same position as each other, and to accomplish 
this acoustic signals are provided, the electric circuits of 
same being closed by the engines themselves. A feeder 
board containing four sections for the 16 feeders ultimately 
required is arranged behind’ the switchboard. Each feeder 
is provided with fuses and ammeters. 

For the lighting of the station and surrounding buildings 
three transformers of 40, 20 and 10 Kw. respectively are fed 
directly from the feeder bus bars. Two smaller steam 
dynamos of 400 H. P. each, generating direct current, are also 
placed in the station, in order to feed directly on to the 


feeders of the street railway system in the immediate neigh- ` 


bourhood of the station. 

The Sub-distribution System.—The underground system 
of feeding cables brings the three-phase 3,U00-volt current 
into the town to centrally-situated sub-stations. Here the 
alternating current is converted into 600-volt continuous 
current for railway and street lighting by means of motor- 
generators, or transformed down to low pressure to feed tlie 
light and power mains. 
|. At present two motor-generator sub-stations are sufficient, 
one in place of the former temporary tramway station 
in the Carlshof,“ and another on the “ Kleinseite.” 
That at the Carlshof has three motor-generators of 
the Kolben type; two run continuously, whilst the 
third is held as a reserve unit. There is room enough 
provided for two more unite, as the enlarging demand 
may require. The motor-generator set consists of a 
three-phase synchronous motor, wound for 2,850 volts, 
coupled directly to a tramway generator of 450 KW. 
capacity and 600 volts pressure. Both machines are mounted 
upon a common bedplate, which has three bearings. Outside 
the motor side, supported by an extension bearing, and keyed 


directly on the mainshaft, a small (50-volt pressure) exciting 


machine is mounted, this exciter serving for the excitation 
of the synchronous motor, which has 24 poles, and at 48 
periods per second, makes 240 revolutions per minute. The 
magnet wheel of the three-phase motor is the rotor, and is cast 
as one piece of cast-steel, with the laminated pole-pieces in 
position. The stator-armature forms the outside frame, the 
high pressure windings being placed in the slots of the 
laminated armature ring. The excitation required at full 
load is 3,800 watts (50 volts x 70 amperes), or less than 
1 per cent. of the useful output. 

The tramway generator is an eight-polar machine, with 
cast-steel field magnet frame, and a slotted drum-wound 
armature with parallel winding. It is designed for an output 
of 820 amperes at 550 volts, or 750 amperes at 600 volts, 
the current being taken off the commutator by eight sets of 
carbon brushes, and their position is not altered for load 
variations. 

Two switchboards are provided in the Carlshof sub-station, 
one being for the motor-generators and the set of accumu- 
lators (Puffer system) working in connection with them, and 
the other for the connections of the feeding cables supplying 
the railway and lighting systems. 

The main switchboard is of fireproof construction, on the 
same lines as the generating station board already described, 
und, like it, has two distinct divisions for the primary and 
secondary sections. Two primary feeders of 3 x 100 
square millimetres copper area bring the current at 2,850 
volts on to the board, and it then passes through switches, 
measuring instruments, and fuses to the motor-generator sets. 

The 600-volt generators are connected in parallel to the 
sccondary bus bars through minimum automatic cut-outs, 
Which come into action when the generator voltage drops 
below that of the accumulators. 

The storage battery has a capacity of 518 ampere-hours 
for one hour's discharge, and consists of 276 Tudor cells. 
It has proved a most useful adjunct to the sub-station 
equipment, as it automatically takes up the quick and 
short overloads occurring on the line, and relieves the 
necessity for hand regulation of the generators. A 20 


sub-stations 


division cell regulator switch is provided on the switch- 
board, 100 of the cells being utilised for adjustments in 


sets of five each. About once a week, and during that part 


of the night when the tramcars are not running, the whole 
battery is overcharged ; for this purpose a special connect- 
ing switch is arranged on the switchboard so- that the 
battery can be divided up into halves, and for four or five 
hours the charging and overcharging is effected by the 
railway generator of the motor-generator set running at a 
maximum pressure of 360 volts only and 2 x 400 amperes. 
This ingenious arrangement, it will be noted, entirely 
dispenses with a booster dynamo, and allows the cells to be 
kept in thoroughly efficient and fully charged condition. 
The starting up of these sub-stations is most easily 
effected. The synchronous motér is first started by the 


` tramway generator being run as a motor, either from the 


tramway system bus bars, or from the accumulator set itself, 
a small starting resistance box being provided for this pur- 
pose. When the proper speed of the set (240 revolutions) is 
nearly obtained, the synchronous motor is excited from the 
direct coupled exciter. Then, by means of the ‘shunt regu- 


lator of the tramway dynamo, its speed (running as a shunt 


motor) is properly adjusted to exact synchronism, as indi- 
cated by the lamp indicator and the synchronous motor 
part switched in. The dynamo part is then fully loaded by 
the simple adjustment of the shunt regulator. The whole 
operation takes but a minute or two, and no difficulty or 
confusion is experienced. : 

The second tramway sub-station, Kleinseite,” is on the 
left side of the Moldan river, and supplies current for the 
tramway and public arc lighting service in its immediate 
neighbourhood. It contains at present two motor-generator 
groups of 180 Kw. secondary output each. Their arrange- 
ment and design is quite similar to those already described. 
The accumulator here consists of 276 cells of 296 ampere- 
hours capacity at one hour's discharge. 

The Cable Network fulfils several distinct functions; one 
part transmits the high pressure three-phase currents from 
the main generating station in Holeshoric to the various 
and distributing points. Then there 
is the low pressure secondary distribution system 
for incandescent lighting and power circuits, and 
the separate feeder systems at 600 volts pressure for 
tramway and public arc lighting. Eight high pressure 
cables leave the main station, two of 3 x 50 square 
mm. section run a distance of 34 kilometres to Kleinseite 
for the left side of the town ; six of 3 x 1,000 square mm. 
run to the centre of the main part of the town to a dis- 
tributing point on the Josefplatz. From here four of them 
connect to four main feeder points on the high pressure dis- 
tributing system, whilst two run to the outlying distributing 
point, Karloo, which is 5} kilometres distant from the main 
station Holeshoric. The main cable connection boards at the 
various points are usually placed below the floors of the waiting 
rooms provided for the electric railway. From these feeding 
or equalising points the primary H.T. syatem branches off 
as closed rings through the main thoroughfares, and forms 
a basis for the secondary ring system, for lighting and 
motors, fed at 43 transformer stations, which are either in 
the form of underground pits, or the familiar Continental 
auziger or advertising column resembling an enlarged pillar 
letter-box. 

These transformer stations usually contain from two to five 
transformers of 20—50 KW. output each. The secondary 
distribution in the low pressure ring being at 123 volts 
between each of the three conductors, connections are taken 
directly to the houses of the consumers either for lighting or 
motors. Lead-covered armoured cables are mostly employed 
(Felten & Guilleaume’s manufacture), and, as usual in Con- 
tinental practice, the trenches are partly filled with sand, the 
cables laid in, and a layer of bricks placed over all for 
mechanical protection before the earth is filled in. 

The feeding points for the trolley wires are arranged in 
the bases of the iron supporting posts, each line section 
being fed by a special feeder, which can be disconnected 
when desired. 

The distribution for the public arc lighting is effected at 
600 volts by cables fed with continuous current from the 
tramway sub- stations. 

There are 150 arc lamps arranged in series sets of 10 
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each. Every two sets are interlinked and fed from different 
points, so that there is but little risk of any total interrup- 
tion of the lighting. By the adoption of 600 volts con- 
tinuous current for the arc lighting, the feeders required at 
night for the lighting supply can in the day time be utilised 
for the tramway supply, and thus 
reduce the drop considerably during 
the heavy daily load, which is mainly 
street car service. For instance, with 
a load of 900-Kw. on the Karloo” 
and 180-Kw. on the “ Kleinseite” 
sub-stations, the actual drop on the 
feeder system is only 6 per cent. and 
1} per cent. respectively. 

When the generating station was 
first designed, it was difficult to decide 
which of the four fields for the con- 
sumption of the supply (railway, arc 
lights, incandescent lamps, or motors) 
would be the largest, each apparently 
having unlimited possibilities. This 
consideration led to the adoption of a 
system that could be equally applic- 
able to all developments. The distances 
and area to be covered precluded con- 
tinuous current apparatus and decided 
for some form of alternating current 
distribution. For a lighting supply a 
minimum of 48 periods had to be 
decided upon. As regards sub-station 
supply, three systems were open to 
choice, namely, by rotary converters, 
motor - generators with asynchronous 
motors, or motor-generators with syn- 
chronous motors. The design of 
rotary converters of 700 H.P. capacity 
and 48 periods is recognised as ex- 
tremely difficult. For such large 
units a speed of 250—300 revolutions 
per minute cannot be exceeded on 
account of the limited radiating sur- 
face of the armatures and their heating 
limit. There is the further difficulty 
of taking off current by carbon brushes 
at such high commutator surface speed. 
Again, static transformers of 500 Kw. 
output would present difficulties of 
heating, for the ordinary form having 
insufficient natural radiating surface, 
they would involve special air or oil 
cooling arrangements with every 
group. These considerations, there- 
fore, favoured the use of motor 
generators. 

The choice between synchronous or asynchronous motors 
depended upon such points as the better power factor, the 
stability of running, the ability for carrying overload, and 
the influence of the motor in case of load variation upon the 
network. The former type was chosen, for with proper 
excitation cos @ can be made nearly equal to 1, the asyn- 
chronous motor having in the best case a power factor not 
exceeding °91 at full load and considerably less on underload. 
In ‘the present case practical results have also shown that 
large synchronous motors, working in parallel with a 
secondary battery, are not only capable of running steadily 
under full load, but they also stand up against heavy over- 
loads—not a single stoppage having been caused by reason 
of sudden overload during the six months they have been in 
operation. 

These synchronous motors do not require more 
attention than the asynchronous, for being well designed, 
their most economical excitation is nearly constant for all 
loads, and regulation is not required. 

The only possibility that has presented any difficulty is 
that of the surging already referred to, but this has 
„been supeessfully overcome, and without serious waste of 
energy, by the proper use of choking coils, and the 
credit for this successful innovation is due to Mr. Emil 
Kolben. 

We have therefore at Prague an extremely simple service of 


electrical energy, suitable for all purposes, and furnished 
from one set of bus bars, Its application has already been 
proved on an exceptionally large scale, and it is no little 
compliment to the resources of Bohemian electrical firms to 
find that the whole of the electrical and mechanical equipment 
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of this pioneer station has been furnished exclusively by 


local houses. 
The writer is indebted to Mr. Emil Kolben for the 
information given above (the local firm of Kolben & Co. 


having designed and carried out the whole of the electrical 


part of the central and sub-stations), and, in conclusion, 
cannot do better than reiterate the main principles upon 
which it was designed. 

1. The employment of a closed primary and secondary 
distribution cable system, with transformer stations of large 
capacity, the cables being designed for small drop, and the 
transformers with close regulation. 

2. The employment of large accumulator batteries for the 
electric tramway service, in order to balance large load 
variations, and keep a nearly constant load upon the motor 
generators. ö 

3. The design of three-phase generating alternators with 
small drop between no load and full load, so that small 
differences in the loads of the three phases causes no appreci- 
able difference of pressure in the branch circuits, the 
alternators being driven by engines of very close speed 
regulation. 

4. The service of electric tramways by sufficiently large 
synchronous motor-generators which are assured against 
surging by some efficient damping or choking arrange- 
ment. 


| | 


410 


THE ELECTRIC 


AL REVIEW. [Vol 47. No. 1,190, Suprmraxa 14, 1900. 


J a T..... ee 


THE SULZER EXHIBIT AT THE PARIS 
EXHIBITION. 


WE have pleasure in giving our readers some views of the 
magnificent specimens of engine workmanship which 
Gebruder Sulzer are exhibiting. Fig. 1 is a four-cylinder 
triple expansion engine of 1,700 I. H. P., of which the fol- 
lowing are the principal dimensions: — 


Diameter of high pressure cylinder 600 mm 
8 mean ” oes 850 77 
a low 5 1,025 „ 

Stroke Sis eae 39 . Q . . 1,500 „, 

Revolutions perlminute = e 85 


Steam pressure 5 eai 155 2 | atmospheres. 


with the normal 30 per cent. cut-off in high pressure 
cylinder, the power developed is 1,700 indicated or 1,500 
effective, and with 40 per cent. cut-off, the engine will give 
1,950 I. f. p., or 1,750 effective. The two low pressure 
cylinders are nearest the crankshaft, this construction being 
adopted with a view to keeping the cross-head as cool as 
possible, The engine is employed in driving the Brown-Boveri 
three-phase alternator, which was described in our issue of 
June 29th, page 1083. | 
On the left hand of fig. 4 is a tandem compound single- 
crank engine, coupled to a three-phase alternator by J. J. 
Rieter & Co. The dimensions are :— 


Diameter of high pressure cylinder .. 525 mm 
„ low * me 875 „ 

Stroke sid 8 us ; 1,100 „ 

Revolutions per minute oi 100 


Steam pressure 11 atmospheres. 


With the normal 23 per cent. cut-off, the engine gives 
750 J. H. P., or 650 effective, and with 40 per cent. cut-off 
1,000 indicated and 900 effective. This engine has an 
exceptionally massive fly-wheel overhung on the side away 
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is possible to put very great weight into the fly-wheel with- 
out in any way interfering with the electrical design of the 
alternator. | 

Fig. 2 shows a 385 1. H. p. vertical double compound 


Tap SULZER EXHIBIT aT THE Paris ExXuIBITION.—FiG. 4. 


from the crank, so as to carry the alternator poles on the 
inner periphery of the rim. This construction is specially 
suitable where the engine has only a single crank, because it 


engine driving an Oerlikon Company's alternator. The 
engine has two high pressure cylinders, each 280 mm. 
diameter, and two low pressures 450 mm., the stroke being 
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400 mm., and speed 250 revolutions per minute. The 
cranks are at 180°, and the valves are cylindrical, the steam 
admission and exhaust being obtained by a rotary move- 
ment. It will be noticed that the governor is between the 
two connecting rods, being driven by bevel gearing from the 
crankshaft. This set is used for the illuminations round the 
outer façade of the Champ de Mars buildings. 

Fig. 3 is a 30-H.P. vertical engine with fly-wheel governor, 
and fig. 4 is a view of the complete exhibit. 


THE PACIFIC CABLE. 


THE specification for the proposed Pacific cable is divided 
into three sections, The first is that of the Vancouver (Port 
San Juan)—Fanning Island cable, which has a total 
length of 3,653°5 nautical miles, all of this being main cable 
with the exception of 644 nautical miles of heavy shore end, 
heavy intermediate an dlight intermediate, The conductor 
will be composed of a central copper wire surrounded by 
smaller ones, weighing altogether 600 lbs, per nautical mile, 
and having a resistance of not more than 2°03 B.A. ohms at a 
temperature of 75° F. It is to be insulated with three or more 
coatings of gutta-percha weighing 340 lbs. per nautical mile. 

The dielectric, after 1 minute’s electrification, is not to have 
a resistance of less than 500, nor more than 1,500 megohms 
per nautical mile at 75° F., and its average inductive capacity 


is not to exceed 0'440 microfarad per nautical mile. The 


shore end and intermediate core is to be sheathed with brass 
tape, but the core for the main cable is not so protected. 

The second contract is for the Fanning Island—Fiji 
(Suva), length totalling 2,181 nautical miles, composed of 
8 miles heavy shore end, heavy intermediate and light 
intermediate; 649 miles of heavy deep sea, and 1,524 miles 
of light deep sea cable. 

The conductor weighs 220 lbs. per nautical mile, and is 
composed of a central copper wire surrounded by smaller 
ones, having a resistance at the usual temperature adopted 
in cable testing of not more than 5°54 B.A. ohms, 


The gutta-percha covering weighs 180 lbs. mile, insu- 


lation resistance as in the previous case, with an inductive 
capacity not exceeding 0°385 microfarad per mile. The 
short lengths are brass sheathed as before. 

The third contract comprises the following sections :— 
(a) Fiji (Suva)—Norfolk Island (Sydney Bay); (b) Nor- 
folk Island (Sydney Bay)—Queensland (Moreton Bay) ; 
(e) Norfolk Island (Sydney Bay)—New Zealand. 

(a) has a total length of 1,019 miles, all but 50 being 
deep sea. (b) a length of 906 miles, of which 852 miles are 


deep sea. (c) 513 miles, 440 being deep sea, the grand’ 


total under this contract amounting to 2,438 nautical miles. 

The core of all three sections is 130 lbs. copper and 
130 Ibs. gutta-percha per mile, the conductor consisting 
of a strand of seven copper wires. The insulation resistance 
is to be as in the two previous contracts, and the inductive 
capacity shall not exceed 0°355 microfarad. We do not 
think it necessary to devote space to discussing the outer 
coverings or outer servings of these cores, but one of the 
tests to which the core may be ‘subjected, affords an 
opportunity for comment. 

So far as our calculations go, we find that the thicknesses of 
the gutta-percha in contracts 1, 2, and 3, are approximately 
125, 100,and 90 mils, respectively. In contract No. 1, we 
observe that each coil of core shall, if required, be submitted 
to an alternate E.M.F. of at least 5,000 volts, this electrical 
pressure to last 15 minutes on each coil.” Contract 2 is 
subject to the same conditions, as is presumably contract 3, 
but in this the clause reads “each coil of core shall, if 
required, be submitted to an alternative current (sic) of at 
least 5,000 volts, &c.” Probably both expressions are 
intended to have the same meaning, but to say the least, the 
phraseology is loose. 

There is no mention of periodicity or of the form of 
apparatus to be employed to produce the high voltage, and 
it is conceivable that appliances might be constructed to 
give the voltage demanded which should have no effect on the 
core at all. Tesla employed alternating current apparatus for 
his high tension experiments in which millions of volts were 
concerned, with Tesla himself forming part of the circuit. 


But, in our opinion, it is unnecessary and hazardous to 
subject submarine cable core to such excessive pressures, 
and we cannot help thinking that there must be a risk of 
creating weak places in the dielectric due to the strain. 

We are aware that this is not the first . specification in 
which this clause has appeared, so that it has already been 
accepted by some contractors, and it was, we believe, 
originated by a firm of submarine cable makers, who them- 
selves specified for this particular test on more than one 
Atlantic cable made by them. Indeed, we have been 
informed that this firm has gone so far as using 10,000 
volts alternating, with a frequency of about 200. 

This may possibly have been a bold stroke of policy in the 
belief that no other manufacturers would dare to go so far, 
for it is not so many years ago that contractors would have 
been very loth to use a testing battery, of even 1,000 cells, 
upon submarine core; and, as we have suggested, it cer- 
tainly could be done by others under special conditions, 
which, however, would have no real value as a means of 
proving that the material employed is of the best description 
and manufacture. 

No doubt the clause will be accepted by those who tender, 
and we can imagine them feeling that if it gives peace to 
the minds of those who are to pay for the luxury, why 
should contractors grumble ? 

Possibly the core will stand 5,000 alternating volts if the 
frequency is sufficiently high, but “an alternative current of at 
least 5,000 volts” is quite a different thing, depend upon it! 

But why was not the voltage made proportional, or at least 
made to bear some relation to, the thickness of the insulator ? 

If 5,000 volts is well within the maximum which the 
thinnest of the specified coatings of dielectric will bear, why 
was not the pressure increased for the next thickness, and 
still further for the thickest ? If, on the other hand, 5,000 
volts is considered enough for the 125 mils, it is too much 
for the core of 90 mils. | 

Fortunately, however, the words “ if requir may lead 
to this wholly unnecessary strain on the core being eliminated 
from the usual tests, more especially when we read that “for 
the purpose of testing the laid cable, the engineer shall be at 
liberty, as long as the cable remains in good electrical con- 
dition, to use a battery power equivalent to 100 volts.” 
Fancy any material other than that of a submarine cable 
being subjected to an overload 50 times greater than it will 
have to bear in practice, an overload, too, accentuated in 
this case, because alternating voltages in practice are 
employed for breaking down faults ! 


57 


THE PARIS TELEGRAPH FETES. 


[FROM OUR SPECIAL CORRESPONDENT. | 


(Third Letter.) 
í Paris, August 26th, 1900. 

OUR last letter brought the proceedings down to Wednesday 
evening. On Thursday morning the visits to the larger 
offices of the administration were commenced. From 9 a.m. 
to noon a continuous stream of visitors passed through the 
central telegraph office situate at 103, Rue de Grenelle. The 
visitors were conducted round in groups of about 20. Our 


course lay first through the engine room where we were 


shown the four large Belleville boilers which are used for 
the supply of the power for working and lighting the 
building. There are four very fine dynamos by Sautter 
Harlé & Cie., of Paris. The switches and ampere-meters 
are by Richard Bros., of Paris. We then visited the battery 
room, which at one time contained 11,000 cells which have 
now been replaced by the more compact and manageable 
accumulators, There are four sets of accumulators of 60 
cells for each set. Each set is capable of supplying the 
entire power necessary for working the lines. The arrange- 
ments are so made that two sets are used alternatively in 
ordinary practice and two sets are kept in reserve in case of 
a breakdown. 

In the galleries our course first lay through the foreign 
department. With the exception of one line working to 
Christiania, the work is done entirely by means of type- 
writing apparatus. The Baudot is the more common type, 
but the Hughes has a large share in the arrangements, The 
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most remarkable installation of the; Baudot is that which is 
working to Milan. A quadruple set is worked between 
Paris Central and Milan Central. At each extremity two of 
the arms are so altered as to form repeaters and the line is 
extended to Paris Bourse in the one case and Milan Bourse 
in the other. At each Bourse a second distributor of the 
type used for duplex. installations is used. Thus, by this 
system it is possible by using only one trunk line to give two 
circuits to each central office, and two circuits to each Bourse. 
The output of each of these circuits is stated to be an average 
of 80 messages per hour, which is sufficient to cover the 
work exchanged during the busiest parts of the day. 

The Christiania wire is supplied with Wheatstone apparatus 
manufactured by the firm of Siemens Brothers, and is of pre- 
cisely the same type as that used in the British Post Office. 
The speed of working at the time of our visit was about 60 
words per minute, and we were assured that this was about 
the normal, The speed and quality of the work seems to be 


of men numbering 290 for each brigade, or a total of 580. 
The normal female staff numbers 293 for each brigade, or a 
total of 586. On account of the increased work due to the 
Exhibition a considerable number of females have been 
drawn from the sub-offices and the provinces, and the 
present female staff numbers 660. At the end of the season 
this temporary staff will return to its former quarters. 

The duties are arranged to cover the hours from 7 a.m. 
to 9 p.m., and each clerk performs seven hours per day. 
Thus No. 1 brigade will come on the first day for what is 
known as the petit service from 7 am. to 9.30 a.m. for 
females, and 7 a,m. to 10 a.m. for males. The same brigade 
returns to duty at 4.30 p.m. until 9 p.m. for females, and 
5 p. m. to 9 p.m. for males, No. 2 brigade performs on the 
same day, what is known as the yrand service. This is for 
females 9,80 a.m. to 4.80 p.m., and for males from 10 a.m. 
to 5 p.m. On the following day the two brigades reverse 
the order of the duties, and so they alternate throughout the 
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much impaired by the very inferior quality of the paper em- 
ployed for transmitting ribbons. On examination it proved 
to be limp and greasy, and compared very unfavourably with 
the firm dry ribbons used in the British Post office. The 
French paper would be utterly useless for the purpose of 
multiple transmissions, as one passage through the trans- 
mitter left it crumpled and damaged. The French staff 
seem to know and appreciate the superiority of the English 
paper which has been on trial in Paris. 

From the foreign salle we passed into the provincial 
annexe. 80 per cent. of the wires are worked with the 
Baudot, the remainder employing the Hughes. A Hughes 
apparatus is held in reserve for each Baudot set in case of a 
breakdown. All the apparatus is driven by clectric motors, 
the weight-driven apparatus having entirely disappeared. 

The chief of the provincial salle gave us some interesting 
information concerning the staff. The female staff exceeds 
by a small number the male staff, There are two brigades 


year. Night duties are provided for in the following way :— 
About once each fortnight it comes to the turn of a member 
of the male staff to perform night duty. At the end of his 
petit service at 9 p.m. he remains on duty until 7 a.m. the 
following morning, receiving in recognition of this service 
payment at the fixed rate of 1 franc per hour. In addition 


to this payment he is released from duty for the grand service 


of seven continuous hours on the following day. Sunday 
duty is a part of the ordinary duty, and is not paid as an 
extra, but according to the exigencies of the service, a number 
of the staff are liberated. At the Bourse office each member 
of the staff is free on alternate Sundays. At the central one 
Sunday in four is about the rule, whilst in many offices the 
work never permits of a free day. 

From the first provincial sa//e, we were conducted to the 
Morse room, The Morse writer is here being gradually 
replaced by the sounder. The type of instrument is the 
“ pony sounder of the same pattern as is in use in the 
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British Post Office with keys of the single current type. | 


The most remarkable feature of the installation is the entire 
absence of local circuits. Even on the longer wires the 
sounders are worked by a direct current. From our per- 
sonal observation we feel that the result is that the marks 
are not so clear or firm and the working is considerably 
slower. The latter fact is due in part perhaps to the more 
leisurely method of working of the Continental telegraphist, 
but also mainly to the nature of the signals. The whole of 
the messages are written in ink which also reduces the speed. 

On the lines of lesser importance a switch system, 
resembling in its principal features the Umschalter switch of 
the British Post Office, is employed. The French system is 
known as the Mandroux, and seems to be a very complete 
system, although it did not for many reasons appear to result 
in so considerable an economy of staff as is effected by the 
British system. i 

From the Morse salle we were conducted to the upper 
salle which works by Hughes apparatus to a few provincial 
centres, but which for the most part is occupied by spare sets 
of Hughes apparatus for use in case of emergency. The 
most commendable feature in the installation was the fore- 
sight of the organisers. | 

Unlike our own“ hand-to-mouth ” method of preparation 
for minimum requirements, the French Administration have 
made preparation for emergencies and breakdowns in each 
department. The accumulator room has practically three 
spare sets, the instrument galleries contain spare space and 
spare apparatus, and the staff is wel above the minimum 
requirements of the work. Some day the lessons of postal 
and telegraph breakdowns in England may engender a like 
commendable provision for emergencies. But we move 
slowly. 

After our visit to the central office a number of group 
photographs were taken in the courtyard, and the delegates 
then separated until the evening, for which an invitation 
had been issued to attend a performance at the newly-erected 
Hippodrome. A most admirable equestrian display was 
here witnessed, which concluded by a ballet and spectacle 
representing the early history of France and the Roman 
invasion. The whole was concluded by a series of tableaux 
representing the military history of France; which evoked a 
storm of well-earned applause. 

On Friday morning we visited the Récette Principale or 
General Post Office in the Rue des Louvre, but were un- 
fortunately too late to see the Central Telephone Office. 
What struck us particnlarly at the General Post Office was 
the very complete way in which all possible emergencics 
were foreseen. The staff and the space were equal to the 
maximum requirements of the work. The most perfect 
order and discipline seemed to be maintained. 

Saturday was a comparatively free day. Visits were paid 
to the Exhibition and its grounds. In the evening a very 
sumptuous dinner was offered to the delegates in the 
American Restaurant in the Champ de Mars, The company 
was vast in its proportions. Nearly one thousand persons 
sat down. The weather was close, but as the dinner was 
taken practically in the open air, no inconvenience was felt. 
The company was most distinguished, and the number of 
decorations worn was surprising to the English eye. The 
Minister of Posts and Telegraphs (M. Millerand) was 
absent, owing to the illness of his little son, and M. Mongeot, 
the Under Secretary of State, excused himself on account of 
his recent bereavement. In their absence the chair was 
taken by M. Ansault, the effective president of the organising 
committee. In an excellent speech M. Ansault expressed his 
delight and satisfaction at seeing so many distinguished 
representatives of foreign countries around him, and also so 
many high officials of the French administration. He 
assured the company that France was proud to have as- 
sembled under her flag so representative a gathering of those 
engaged in the binding work of commerce. Postal organisa- 
tion represented the arterics of civilisation, and the Exhibit ion 
of Paris was a fitting place for the reunion of the organisers. 
The Exhibition claimed to be the apotheosis of the commerce 
and industry of the age, and so it was most fitting that those 
so intimately engaged in facilitating the international com- 
merce of the world should meet there to fraternise and to 
exchange views. Colonel Frey, the director of the Inter- 
nationale Bureau of Telegraphs, replied on behalf of the 


foreign delegates in a most happily cdnceived and well- 
delivered speech. M. de Lirac, the general secretary of 
the organising committee, also delivered a most witty and 
clever speech in reply to the toast of “The Organising 
Committee —a speech which elicited a salvo of applause. 


The delegates then dispersed to view the illuminations and 


other attractions of the Exhibition ee 

On Sunday, the secretary, M. de Lirac, and M. Amiot, 
the vice-president of the “ Amicale” Society, and a mem- 
ber of the organising eommittee, gave a deyeuner to their 
personal friends and colleagues of the various delegations 
at the Restaurant “La Petite Chaise,” in the Rue de 
Grenelle. Among those present were MM. Réné Olivier, 
of Nice, C. H. Garland, of London, W. Huisman, junr., of 
Almelos, Holland, editor of the Post-en-Telegraafwereld, 
Signorina Rizziolt, of Milan, and several others. After- 
wards short speeches of thanks and congratulations were 
exchanged, and the last and not least pleasant of the many 
charming functions was brought to a close. 

A special medal is being struck at the National Mint, acopy 
of which in bronze will be given to each. delegate, and a 
gold copy to each member of the organising committee. 
The medal bears on its obverse side an inscription “ Post 
and Telegraph Fêtes, Paris, 1900,” and a scroll bearing the 
name of the delegate. On the reverse is a beautiful female 
head wearing a floral wreath and the inscription “ Repub- 
lique Française.” > ee 
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BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, BRADFORD, 
1900. : : 


ABSTRACT OF ADDRESS 10 THE MATHEMATICAL AND 
PHYSICAL SECTION. 


By JoserpH Larmor, M.A., D. Sc., F. R. S., Pres.C.P.S., 
President of the Section. 


Ir is fitting that before entering upon the business of the section we 
should pause to take note of the losses which our department of 
science has recently sustained. The fame of Bertrand was long ago 
universally established; the debt which we owe to that other 
veteran, G. Wiedemann, both on account of his own researches and 
for his great aud indispensable thesaurus of the science of clec- 
tricity, cannot easily be overstated. In our own country we have 
lost in D. E. Hughes one of the great scientific inventors of the age ; 
while we specially deplore the removal, in his early prime, of one 
who has recently been well known at these meetings, Thomas 
Preston, whose experimental investigations on the relations between 
magnetism and light, combined with his great powers of lucid 
exposition, marked out for him a brilliant future. 

Perhaps the most important event of general scientific interest 
during the past year has been the definite undertaking of the great 
task of the international co-ordination of scientific literature. 

The usual conferences connected with our department of scientific 
activity have been this year notably augmented by the very success- 
ful international congresses of mathematicians and of physivists 
which met a few weeks ago in Paris. 

The recent reconstruction of the University of London, and the 
foundation of the University of Birmingham, will, it is to be hoped, 
give greater freedom to the work of our University Colleges. The 
system of examinations has formed an admirable stimulus to the 
effective acquisition of that general knowledge which is a necessary 
part of all education. So long as the examiner recognises that his 
function is a responsible and influential one, which is to be taken 
seriously from the point of view of moulding the teaching in places 
where external guidance is helpful, test by examination will remain 
a most valuable means of extending the area of higher education. 
Except for workers in rapidly progressive branches of technical 
science, a broad education scems better adapted to the purposes of 
life than special training over a narrow range; and it is difficult to 
see how a reasonably clastic examination test can be considered as 
a hardship. But the case is changed when preparation for a 
specialised scientific profession, or mastery of the lines of attack in 
an unsolved problem, is the object. The general education has then 
been presumably finished ; in expanding departments of knowledge, 
variety rather than uniformity of training should be the aim, and 
the genius of a great teacher should be allowed free play with- 
out external trammels. It would appear that in this country we 


have recently been liable to unduly mix up two methods. We 


have been starting students on the special and lengthy, though very 
instructive, processes which are known as original research at an ave 
when their time would be more profitably employed in rapidly 
acquiring a broad basis of knowledge. As a result, we have been 
extending the examination test from the general knowledge to 
which it is admirably suited into the specialised activity which is 
best left to the stimulus of personal interest. Informal contact 
with competent advisers, themselves imbued with the scientific 
spirit, who can point the way towards direct appreciation of the 


E 
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works of the masters of the science, is far more effective than detailed 


instruction at second hand, as regards growing subjects that have 


not yet taken on an authoritative form of exposition. Fortunately, 
there seems to be now no lack of such teachers to meet the require- 
ments of the technical colleges that are being established throughout 
tbe country. | 

The famous treatise which opened the modern era by treating 
magnetism and electricity on a scientific basis appeared just 300 
years ago. The author, William Gilbert, M. D., of Colchester, passed 


from the Grammar School of his native town to St. John’s College, 


Cambridge; soon after taking his first degree, in 1560, he became a 
Fellow of the College, and seems to have remained in residence and 


taken part in its affairs, for about 10 years. All through his subse- 


quent career, both at Colchester and afterwards at London, where 
he attained the highest position in his profession, he was an exact 
and diligent explorer, first of chemical and then of magnetic and 
electric phenomena. In the words of the historian Hallam, writing 
in 1839, “in his Latin treatise on the magnet, he not only collected 
all the knowledge which others had possessed, but he became at 
once the father of experimental philosophy in this island;” and 
no demur would be raised if Hallam’s restriction to this country 
were removed. Working nearly a century before the time when 
the astronomical discoveries of Newton had originated the idea of 
attraction at a distance, he established a complete formulation of 
the interaction of magnets by what we now call the exploration of 
their fields of force. His analysis of the facts of magnetic influence, 
and incidentally of the points in which it differs from electric in- 
fluence, is virtually the one which Faraday re-introduced. A 
cardinal advance was achieved, at a time when the Copernican 
astronomy had still largely to make its way, by assigning the 
behaviour of the compass and the dip needle to the fact that the 
earth itself is a great magnet, by whose field of influence they are 
controlled. His book passed through many editions on the Con- 
tinent within 40 years; it won the high praise of Galileo. Gilbert 
has been called “the father of modern electricity” by Priestley, 
and “the Galileo of magnetism by Poggendorff. 

When the British Association last met at Bradford in 1873, the 
modern theory which largely reverts to Gilbert’s way of formula- 
tion, and refers electric and magnetic phenomena to the activity of 
the «ether instead of attractions at a distance, was of recent growth: 
it had received its classical exposition only two years before by the 
publication of Clerk Maxwell’s treatise. It was not until 1887 
that Hertz, by the discovery of the ethereal radiation of long wave 
length emitted from electric oscillators, verified the hypothesis of 
Faraday and Maxwell, and initiated a new era in the practical 
devclopment of physical science. 

Equally striking has been the great mastery obtained during the 
last 20 years over the practical manipulation of electric power. The 
installation of electric wires as the nerves connecting different 
regions of the earth had attained the rank of accomplished fact so 
long ago as 1857, when the first Atlantic cable was laid. It was 
largely the theoretical and practical difficulties, many of them 


unforeseen, encountered in carrying that great undertaking to a 


successful issue, that necessitated the elaboration by Lord Kelvin 
and his coadjutors of convenient methods and instruments for the 
exact measurement of electric quantities, and thus prepared the 
foundation for the more recent practical developments in other 
directions. The possibilities of transmitting power to great dis- 
tances at enormous tension, and therefore with very slight waste, 
slong lines merely suspended in the air, are being practically 
realised; and the advantages thence derived are increased manifold 
by the almost automatic manner in which the electric power can be 
transformed into mechanical rotation at the very point where it is 
desired to apply it. We are here dealing primarily with the flaw- 
less continuous medium which is the transmitter of radiant energy 
across the celestial spaces; the part played by the coarsely consti- 
tuted material conductor is only that of a more or less imperfect 
guide which directs the current of ethereal energy. 

In theoretical knowledge, a new domain has recently been 
acquired throuyvh the experimental scrutiny of the electric discharge 
in rarefied gaseous media. The study of the very varied electric 
phenomena of vacuum tubes, in which the material molecules are 
so sparsely distributed as but rarely to interfere with each other, 
has conduced to enlarged knowledge and verification of the funda- 
mental relations in which the individual molecules stand to all 
electric phenomena, culminating recently in the actual determina- 
tion, by J. J. Thomson and others, of the masses and velocities of 
the particles that carry the electric discharge across the exhausted 
space. The recent investigations of the circumstances of the elec- 
tric dissociation produced in the atmosphere and in other gases by 
ultra-violet light, the Röntgen radiation, and other agencies, con- 
stitute one of the most striking developments in experimental 
molecular physics since Graham determined the molecular relations 
of gaseous diffusion and transpiration more than half a century ago. 
The atoms or ions are now definitely introduced as the carriers of 
those electric charges which interact across the ether, and so pro- 
duce the electric fields whose transformations were the main subject 
of Maxwell's original theory. 

We are thus inevitably led, in electric and æthereal theory, as in 
the chemistry and dynamics of the gaseous state which is the 
department of abstract physics next in order of simplicity, to the 
consideration of the individual molecules of matter. 

The more advanced reformers have now thrown overboard the 
apparatus of potential functions which Maxwell found necessary for 
the dynamical consolidation of his theory, retaining only the final 
result as a veritied descriptive basis for the phenomena. 

The direct recognition in some form, either explicitly or tacitly, 
of the part played by the wether has become indispensable to the 
development and exposition of general physics ever since the dis- 
coveries of Hertz left no further room for idoubt that this physical 


scheme of Maxwell was not merely a brilliant speculation, but con- 
stituted, in spite of outstanding gaps and difficulties, a real formu- 
lation of the underlying unity in physical dynamics. 

At a time when the only definitely ascertained function of the 
æther was the undulatory propagation of radiant energy across space, 
Lord Kelvin pointed out that, by reason of the very great velocity 
of propagation, thé density of the radiant energy in the medium at 
any place must be extremely small in comparison with the amount 


of energy that is transmitted in a second of time; this easily led 


him to the very striking conclusion that, on the hypothesis that the 
sether is like material elastic media, it is not necessary to assume 
its density to be more than 10—1 of that of water, or its optical 
rigidity to be more than 10 10- of that of steel or glass. Thus far 
the æther would be merely an impalpable material atmosphere for 
the transference of energy by radiation, at extremely small densities 
but with very great speed, while ordinary matter would be the seat 
of practically all this energy. But this way of explaining the 
absence of sensible influence of the «ther on the phenomena of 
material dynamics lost much of its basis as soon as it was recognised 
that the same medium must be the receptacle of very high densities 
of energy in the electric fields around currents and magnets. The 
other mode of explanation is to consider the ether to be of the very 
essence of all physical actions, and to correlate the absence of 
obvious mechanical evidence of its intervention with its regularity 
and universality. 

On this plan of making the ether the essential factor in the 


‘transformation of energy as well as its transmission across space, 


the material atom must be some kind of permanent nucleus that 
retains around itself an ethereal field of physical influence, such as, 
for example, a field of strain. We can recognise the atom only 
through its interactions with other atoms that are so far away from 
it as to be practically independent systems; thus our direct know- 
ledge of the atom will be confined to this field of force which 
belongs to it. So long as we cannot isolate a single molecule, but 
must deal observationally with an innumerable distribution of them, 
even this kind of know®edge will be largely confined to average 
values. But the last half-century has witnessed the successful 
application of a new instrument of research, which has removed in 
various directions the limitations that had previously · been placed 
on the knowledge to which it was possible for human effort to look 
forward. The spectroscope has created a new astronomy by 
revealing the constitutions and the unseen internal motions of the 
stars. Its power lies in the fact that it does take 
hold of the internal relations of the individual molecule 
of matter, and provide a very definite and detailed, though 
far from complete, analysis of the vibratory motions that 
are going on in it; these vibrations being in their 
normal state characteristic of its dynamical constitution, and in 
their deviations from the normal giving indications of the velocity 
of its movement and the physical state of its environment. 

The dynamics of the ether, in fact the recognition of the 
existence of an ether, has, as a matter of history, been reached 
through study of the dynamical phenomena of matter. When the 
dynamics of a material system is worked up to its purest and most 
general form, it becomes a formulation of the relations between the 
succession of the configurations and states of motion of the system, 
the assistance of an independent idea of force not being 
usually required. We can, however, only attain to such a compact 
statement when the system is self-contained, when its motion is not 
being dissipated by agencies of frictional type, and when its con- 
nections can be directly specified by purely geometrical relations 
between the co-ordinates, thus excluding such mechanismsas rolling 
contacts. The course of the system is then in all cases determined 
by some form or other of a single fundamental property, that any 
alteration in any small portion of its actual course must produce an 
increase in the total Action” of the motion. Whatever views may 
be held as to the ultimate significance of this principle of Action, its 
importance, not only for mathematical analysis, but as a guide to 
physical exploration, remains fundamental. When the principles 
of the dynamics of material systems are refined down to their ulti- 
mate common basis, this principle of minimum is what remains. 
The ultimate test that a system is a dynamical one is not that we 
shall be able to trace mechanical stresses throughout it, but that its 
relations can be in some way or other consolidated into accordance 
with this principle of minimum Action. 

Are we then justified in treating the material molecule, so far as 
revealed by the spectroscope, as a dynamical system coming under 
this specification ? Its intrinsic energy is certainly permanent, and 
not subject to dissipation, otherwise the molecule would gradually 
fade out of existence. The extreme precision and regularity of 
detail in the spectrum shows that the vibrations which produce it 
are exactly synchronous, whatever be their amplitude, and in so far 
resemble the vibrations of small amplitude in material systems. As 
all indications point to the molecule being a system in a state of 
intrinsic motion, like a vortex ring, or a stellar system in astronomy, 
we must consider these radiating vibrations to take place around a 
steady state of motion which does not itself radiate, not around a 


state of rest. Now not the least of the advantages possessed by the 


Action principle, as a foundation for theoretical physics, is the fact 
that its statement can be adapted to systems involving in their con- 
stitution permanent steady motions of this kind, in such a way 
that only the variable motions superposed on them come into con- 
sideration. 

It is now verified that the Action principle forms a valid founda- 
tion throughout electro-dynamics and optics; the introduction of 
the ether into the system has not affected its application. It is 
therefore a reasonable hypothesis that the principle forms an 
allowable foundation for the dynamical analysis of the radiant 
vibrations in the system formed by a single molecule and surround- 
ing ether. 
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The single principle of Action has been shown to provide a defi- 


nite and sufficient basis for electro-dynamics ; yet when, for example, 


one armature of an electric motor pulls the other after it without: 


material contact, and so transmits mechanical power, no connection 
between them is indicated by the principle such as could by virtue 
of internal stress transmit the pull. The essential feature of the 
transmission of a pull by stress across a medium is that each element 


of volume of the medium acts by itself, independently of the other. 


elements. The stress excited in any element depends on the strain 
or other displacement occurring in that element alone, and the 


mechanical effect that is transmitted is considered as an extraneous. 


force applied at one place in the medium, and passed on from 
element to clement through these internal pressures and tractions 
until it reaches another place. We have, however, to consider two 
atomic electric charges as being themselves some kind of strain 
configurations in the ther; each of them already involves an atmo- 
sphere of strain in the surrounding ether which is part of its 
essence, and cannot be considered apart from it; each of them 
essentially pervades the entire space, though on account of its 
invariable character we consider it as a unit. Thus we appear to be 
debarred from imagining the ether to act as an elastic connection, 
which is merely the agent of transmission of a pull from the one 
nucleus to the other, because there are already stresses belonging to 
and constituting an intrinsic part of the terminal electrons, which 
are distributed all along the medium. 

The remark has often been made that it is probably owing to 
Faraday’s mathematical instinct, combined with his want of 
acquaintance with the existing analysis, that the modern theory of 
the ther obtained a start from the electric side. Through his 
teaching and the weight of his authority, the notion of two electric 
currents exerting their mutual forces by means of an intervening 
medium, instead of by direct attraction across space, was at an early 
period firmly grasped in this country. In 1845 Lord Kelvin was 
already mathematically formulating, with most suggestive success, 
continuous elastic connections, by whose strain the fields of activity 
of electric currents or of electric distributions could be illustrated ; 
while the exposition of Maxwell’s interconnected scheme, in the 
earlier form in which it relied on concrete models of the electric 
action, goes back to almost 1860. The dynamics of a solid body can 
be confined to a discussion of its three components of translation 
and its three components of rotation, instead of the motion of each 
element of its mass. With the number of independent co-ordinates 
thus diminished, when the initial state of the motion is specified the 
subsequent course of the complete system can be traced; but the 
course of the changes in any part of it can only be treated in rela- 
tion to the motion of the system as a whole. It is just this mode of 
treatment of a system as a whole that is the main characteristic of 
modern physical analysis: The way in which Maxwell analysed the 
interactions of a system of linear electric currents, preyiously 
treated as if each were made up of small independent pieces or 
elements, and accumulated the evidence that they formed a single 
dynamical system, is a trenchant example. The interaction of 
vortices in fluid form a very similar problem, which is of .special 
note in that the constitution of the system is there completely 
known in advance, so that the two modes of dynamical exposition 
can be compared. Helmholtz opened up new ground in the abstract 
dynamics of continuous media when he recognised (after Stokes) 
that, if the distribution of the velocity of spin at those places in the 
fluid where the motion is vortical be assigned, the motion in every 
part of the fluid therein is kinematically involved. This, combined 
with the theorem of Lagrange and Cauchy, that the spin is always 
confined to the same portions of the fluid, formed a starting point 
for his theory of vortices, which showed how the subsequent course 
of the motion can be ascertained withoyt consideration of pressure 
or other stress. e 

The main import of this advance lay, not in the assistance which 
it afforded to the development of the complete solution of special 
problems in fluid motion, but in the fact that it constituted the dis- 
covery of the types of permanent motion of the system, which 
could combine and interact with cach other without losing their 
individuality, though each of them pervaded the whole ficld. This 
rendered possible an entirely new mode of treatment. 

The new train of ideas introduced into physics by Faraday was 
thus consolidated and emphasised by Helmholtz’s investigations of 
1858 in the special domain of hydrodynamics. In illustration let us 
consider the fluid medium to be pervaded by permanent vortices 
circulating round solid rings as cores: the older method of analysis 
would form equations of motion for each element of the fluid, 
involving the fluid pressure, and by their integration would deter- 
mine the distribution of pressure on each solid ring, and thence the 
way it moves. This method is hardly feasible even in the simplest 
cases. The natural plan is to make use of existing simplifications 
by regarding each vortex as a permanent reality, and directly 


attacking the problem of its interactions with the other vortices. — 


The energy of the fluid arising from the vortex motion can be 
expressed in terms of the positions and strengths of the vortices 
alone; and then the principle of Action, in the generalised form 
which includes steady motional configurations as well as constaut 
material configurations, affords a method of deducing the motions 
of the cores and the interactions between them. If the cores are 
thin they in fact interact mechanically, as Lord Kelvin and 
Kirchhoff proved, in the same manuer as linear electric currents 
would do; though the impulse thence derived towards a direct 
hydro-kinetic explanation of electro-magnetics was damped by the 
fact that repulsion and attraction have to be interchanged in the 
analogy. 

It is not surprising, considering the previous British familiarity 
with this order of ideas, that the significance for general physics of 
Helmholtz’s doctrine of vortices was eagerly developed in this 
country, in the form in which it became embodied through Lord 


Kelvin’s famous illustration of the constitution of matter, as con 
sisting of atoms with separate existence and mutual interactions. 
This vortex-atom theory has been a main source of physical sugges- 
tion because it presents, on a simple basis, a dynamical picture of 
an ideal material system, atomically constituted, which could go on 
automatically without extraneous support. The value of such a 
picture may be held to lie, not in any supposition that this is the 
mechanism of the actual world laid bare, but in the vivid illustration 
it affords of the fundamental postulate of physical science, that 
mechanical phenomena are not parts of 4 scheme too involved for 
us to explore, but rather present themselves in definite and con- 
sistent correlations, which we are able to disentangle and apprehend 
with continually increasing precision. 

The most definite type of model yet imagined of the physical 
interaction of atoms through the ether is, perhaps, that which takes 
the ether to be a rotationally elastic medium after the manner of 
MacCullagh and Rankine, and makes the ultimate atom include the 
nucleus of a permanent rotational strain configuration, which, as a 
whole, may be called an electron. All that is needed is a postulate 
of free mobility of this nucleus through the wether. This is not an 
unreasonable postulate, because a rotational ather has the propertics 
of a perfect fluid medium except where differentially rotational 
motions are concerned, and so would not react on the motion of any 
structure moving through it except after the manner of an apparent 
change of inertia. It thus seems possible to hold that such a model 
forms an allowable representation of the dynamical activity of the 
tether, as distinguished from the complete constitution of the 
material nuclei between which that medium establishes connection. 

No time is now left for review of the methods of molecular 
dynamics. Here. our knowledge is entirely confined to steady 
states of the molecular system; it is purely statical. In ordinary 
statics and the dynamics of undisturbed steady mot ions, the form of 
the energy function is the sufficient basis of the whole subject. 
This method of energy is a particular case of the method of action: 
but in its extension to thermal statics it is made to include chemical 
as well as configurational changes, and a new point appears to arise. 
Whether we do or do not take it to be possible to trace the appli- 
cation of the principle of action throughout the process of chemical 
combination of two molecules, we certainly here postulate that the 
static case of that principle, which applies to stcady systems, can 
be extended across chemical combinations. The question is suggested 
whether extension would also be valid to transformations which 
involve vital processes. This seems to be still considered an open 
question by the best authorities. If it be decided in the negative 
a distinction is involved between vital and merely chemical pro- 
cesses. 

It is now taken as established that vital activity cannot create 
energy, at any rate in the long run which is all that can from the 
nature of the case to be tested. It seems not unreasonable to follow 
the analogy of chemical actions, and assert that it cannot in the 
long run increase the mechanical availability of energy—that is, 
considering the organism as an apparatus for transforming energy 
without being itself in the long run changed. 

In any case it would appear that there is small chance of reducing 


‘these questions to direct dynamics. 


Our survey tends to the result, that as regards the simple and 
uniform phenomena which involve activity of finite regions of the 
universal æther, theoretical physics can lay claim to constructive 
functions, and can build up a definite scheme; but in the domain of 
matter the most that it can do is to accept the existence of such 
permanent molecular systems as present themselves to our notice, 
and fit together an outline plan of the more gencral and universal 
features in their activity. Our well-founded belief in the rationality 
of natural processes asserts the possibility of this, while admitting 
that the intimate details of atomic constitution are beyond our 
scrutiny and provide plenty of room for processes that transcend 
finite dynamical correlation. 


THE DISPOSAL OF HOUSE REFUSE IN BRADFORD. 


By J. McTaaaart, A. M. I. M. E., Cleansing Superintendent, 
Bradford. | 


(Section &. September 6th. Abstract.) 


THE disposal of house refuse is a problem which has occupied the 
attention of many cities and towns during the last few years, and 
to none has the solution been more diflicult than to the city of 
Bradford. 

Upwards of 20 years ago this difficulty was recognised in Brad- 


ford. Sanitary. requirements were becoming more severe, suitable 


tipping places scarce, aud the farmers more chary of using refuse 
which was gradually depreciating in manurial value. 

The Sanitary Committee of the Bradford Corporation at that 
time gave a very considerable amount of time and attention to this 
question, with the result that early in 1880 the first destructor of 
six cells was erected at Hammerton Street by Messrs. Manlove, 
Alliott & Co. Subsequently the number of cells was doubled at this 
place, and these were followed by the erection of a four-cell 
destructor at Southfield Lane in 1883, the number of cells afterwards 
being increased to six. The Sunbridge Road destructor of nine 
cells, aud the Cliffe Road destructor of eight cells folluwed in 1891, 
the total number of cells then being 35, capable of destroying at that 
time 250 tons of house refuse per day, or uearly the whole of the 
refuse collected at that time. 

The whole of these destructors have been kept at work ever since. 
In 1897 the 12 cells at Hammerton Street were rebuilt under the 
“ Horsfall ” patents, and early in the present year the contract for 
the rebuilding of the Southtield Lane destructor was placed in the 
hands of the same company. 
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In November, 1899, the boundaries of the city were considerably 
extended by the inclusion of the North Bierley, Idle, Eccleshill, 
Tong and Thornton townships, and perhaps it would be as well, 
before proceeding further, to give a few particulars of the enlarged 
city. 

The population of the city is estimated at 292,300; the acreage is 
22,843 ; the average number of people per acre 12°8, and the rateable 
value is £1,396,067 7s. 6d. 


The total quantity of refuse collected amounts to 125,000 loads 


per annum, from 32,164 ashpits, to which 180,000 visits are paid 
during that time, giving an average of 3°87 loads per ashpit, and 5'6 
visits per year. 

At the present time about 90,000 loads are destroyed annually 
atiour destructors,! the remainder being euler tipped in the out- 
districts or sold to farmers. 

The latter method of disposal is becoming extremely difficult in 

Brad ford, owing to our disadvantage in being somewhat removed 
from the agricultural districts. 
In X order to deal effectually with the whole of the refuse collected, 
the Bradford Cleansing Committee decided some time ago to invite 
tenders for the erection of five additional refuse destructors in 
various parts of the city, capable of destroying altogether 180 tons 
per day. These tenders will be dealt with during the next week, 
and it is the intention of the Cleansing Committee to push on this 
work as rapidly as possible, so that we may be able to destroy the 
whole of the refuse collected in the city during the next year, a con- 
dition of affairs which I venture to say exists in very few cities or 
towns at the present time. 

In the specification for these new destructors, the Cleansing Com- 
mittee have aimed at the provision of a refuse destructor which 
will be an acquisition to the districts in which they are placed, and 
a few particulars from the specification may not be out of place 
here. They are as follows :— 

The Cleansing Committee will give preference to any complete 
and well-considered scheme which embraces the following 
objects: 

1. The least possible handling of the refuse after being tipped at 
the destructor, the total abolition of the customary “pit” aud of 
the employment of chargers, being aimed at. 

2. The design of furnace which is calculated to give the highest 
destroying efficiency, taking into consideration the cost of working 
and repairs. 

3. The scheme which is calculated to give the highest evaporative 
efficiency, bearing in mind the fact that the destruction of refuse, 
without nuisance, is the first consideration. 

4. The scheme which has for its object the lessening of the labour 
and preventing nuisance, consequent upon frequent ‘clinkering,” 
and for the automatic removal or conveying of clinker, and the 
cooling of the same, will receive the most favourable consideration 
of the Committee. 

If the successful design complies with all these conditions, there 
is no doubt but that the Cleansing Committee have completely dis- 
armed the’sentimental objectors who generally appear in a neigh- 
bourhood in which it is proposed to erect a destructor. 

At the present time the total number of cells in Bradford is as 
follows:. 


Working wis sie z s- 29 
Re-building eee eee eee ae 6 
35 

To be erected... vai ae 18 
Total ds eee, D3 


These, when complete, will have a total destroying capacity of 
145,000 loads per annum. 

Our principal depot is situated at Hammerton Street. Here are 
the general offices of the department, a 12-cell Horsfall destructor, 
stabling for 30 horses, mechanics’, blacksmiths’, and cartwrights’ 
shops, slab making plant, electric lighting installation aud disinfect- 
ing station. 

The destructor proper consists of two blocks of six eons: of the 
back-to-back type, with two 11 feet by 8 feet multitubular boilers, 
the chimney being placed between the two blocks of cells. Each 
block of cells has a tlue leading to one of the boilers, and an alter- 
native flue leading direct to the chimney. Owing to the failure of 
the original cells after 17 years’ service, special precautions were 
taken when they were reconstructed, to ensure them being of the 
strongest possible construction. 

The end and division walls are much heavier, and the staying of 
the structure is carried out on a much improved plan altogether. It 
is stayed by heavy rolled steel joists 8 inches by 4 inches, two being 
placed vertically between each cell. There are also two 12 inches by 
3 inches steel channels running the whole length of the furnaces, 
the whole being tied together with 14-inch tie-bolts, swelled to 
11 inches to receive the nut, cast-steel washer blocks, and heavy 
spring washers to allow a limited freedom fur the expansion of the 
furnaces. Various other improvements were made in connection 
With these furnaces, not the least important being the arrangement 
of small air flues under the tipping fluor; these lues are connected 
with the steam jets, which induce a current of cold air to pass along 
continuously, thereby preventing the heating and stewing of the 
refuse, so common in some of the older types of destructors. 

The cast-iron air buxes built in the sides of the furnaces is another 
improvement which commends itself, owing to the decreased cost of 
repairs. In fact, the Bradford Corporation have every reason to be 

satisfied with the “ Horsfall“ furnace; the cost of repairs for the 
12 cells at Hammerton Street, for the three years they have been at 
work, has not been £30, 


Another important.adjunct to this destructor is the overhead rail- 
way for the removal of clinker from the furnaces. This railway, 
the first, I believe, erected in connection with a destructor, is of 
immense benefit to the stoker, and a municipality will soon recoup 
itself for the cost, by the increase of work done. 

During the period commencing June 24th, and ending July 7th 
last, a working test of this destructor was made, and I have much 
pleasure in submitting the results to you. 


Tests oF THE “HORSFALL” DESTRUCTOR, HaMMERTON STREET, 
BRADFORD, JUNE 24TH TO JULY 7th, 1900. 


Numberiof cells... ce 2 28 ee ee = 12 
Type . ea TA 8 we a Back-to-back 
Duration of test ny tok a 278 hours. 


Midden, market and dry refuse. 
12 furnace men, six chargers. 


Nature of fuel 
Number of men employed 


Wages Furnace men, 28s. ; chargers, 25s. 
Ibs. tors. 

Total quantity of refuse burned 2,896,320 1,293 
Total quantity of refuse burned per cell per 

24 hours ... 20,837 9-3 
Total cubic feet of refuse burned per cell 

per 24 hours 543 
Total quantity of refuse burned per cell per 

hour P 868 
Total quantity of refuse burned per square : 

foot of fire grate per hour ahs 95 34 
Cost of labour per ton destroyed .. sw Od. 

ibs. 

Total weight of water evaporated .. .. 2,153,000 
Total weight of water evaporated per hour 7,744 
Total weight of water evaporated per cell 

per hour 645 
Water evaporated per w. of refuse burned 743 

from and at 212 B TA '882 
Weight of clinker produced... 817,516 364-96 
Weight of fine ash produced 26,936 12-02 


Weight of flue dust produced 5,992 2°67 


Total weight of residuals 850.444 37965 
Percentage of residuals 29°36 % 
Steam pressure maintained (by recorder). 60 lbs. 
Temperature of feed water 60° F 
Temperature of gases in main flue . 1,800° F 
Temperature of gases at chimney bottom . 1,000° F. 
Average air pressure (water gauge) 2 inch 
Total 1. H. P. per hour at 20 Ibs. 387˙2 
Total I. H. P. per cell continuously . me 32°2 
I. H. P. hours per tou burned ... sae so 83:2 

During the test the power e was utilised in the following 
manner :— 

L Ss. d. 

306 tons, 13 cwts., 2 qrs. of mortar made and sold, value 82 8 6 
442 tons of 5 clinker sold . 14 14 8 


245 sq. yds. of concrete flags manufactured, value 1 38 15 10 
3 tons, 3 cwts., 3 qrs. old tins sold, value yea 
About 4 tons of fish guano manufactured 


The whole of the water evaporated was measured through a 
“Kennedy” water meter, fixed direct to the boiler. 

As you will sce, this test is a record of a complete fortnight’s 
work, which in my opinion is the shortest period of time that a test 
of this nature should cover. Fictitious results may be obtained by 
some of the one, two, and up to twelve hour's tests usually shown 
by makers, as the stokers and other men employed may make s 
special effort for a few hours, which they would be unable to sustain 
during a two week's test. Then, again, if a 12 hours’ test is made, 
say, in the middle of the week, it would be erroncous to assume 
that 12 times the quantity destroyed during that time would repre- 
sent a complete weck's work. There is always a period at the 
beginning and the end of a week when the rate of combustion is 
very low. Then, again, the nature of the refuse varies day by day. 
In fact, at one period of this test, we were destroying refuse at the 
rate of 12 tons per cell per day. 

The low rate of evaporation per pound of refuse destroyed is due 
to the type of boiler we have, the gases simply passing through the 
tubes and escaping to the chimney, as a glance at the chimney tem- 
perature will show. I might mention that every care has been 
taken to bave this test thoroughly reliable. All the refuse has been 
weighed on arrival at the destructor, and the residuum carefully 
weighed day by day. All flues were swept out before starting, and 
at the completion were swept out again and the contents weighed. 
I might also draw your attention to the bulkiness of the refuse dealt 
with due to the time of the year the test was made. 

The disposal of the residuum or clinker from refuse destructors 
has been a source of much trouble in nearly every town where 
destructors have been installed. Up until 1894, it cost the Cor- 
poration of Bradford over £1,000 per annum to cart the clinker to 
tips. Since that time, however, we have been very successful in cur 
effurts to utilise in various ways the large amount of cliuker we 
produce. Additional mortar ‘mills have been erected, clinker 
crushing and screening machiuery has also been introduced, with 
the result that at two of our destructors, Hammerton Street and 
Clitfe Road, we sell the whole of the clinker produced. At Sun- 
bridge Road, we dispose of one-half at the present time, and at 
Southfield Lane machinery is being installed to utilise the whole 
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production. At the present time we have eight mortar mills at 
work, and we are turning out mortar at the rate of 12,000 tons per 
annum. During the 12 months ended March 31st, 1900, we sold 
15,000 loads of screened clinker at our various destructors, which, 
at 8d. per load, produced a revenue of £500. Had we been com- 
pelled to remove this, as in former times, the cost, at 1s. 5d. per 
load, the price paid to the coutractor, would have amounted to 
£1,060, plus the cost of tipping. 

We produce the screened clinker in four sizes, and the uses to 
which it is put are many and varied. It has been extensively used 
for concrete work in connection with the recent tramways extensions 
in Bradford ; at the electric power station extensions in foundations 
and engine beds, and in the sewage and strect cleansing depart- 
ments, while the finest, or No. 4 size, is eagerly purchased by plas- 
terers, and takes the place of river sand. 

Another method of profitably utilising this residuum is in the 
manufacture of artificial stone. We have lately installed at our 
Hammerton Street works a complete hydraulic plant for this work, 
not perhaps so much with the object of utilising the clinker, for 
which we have a ready sale, but to utilise the steam produced. 

The installation comprises a powerful hydraulic press, working at 
a pressure of 2 tons per square inch. In conjuuction with this press 
are two sets of moulds, which enable us to keep the press working 
continuously, one mould being under pressure while the other is 
being filled. 

The machine is capable of producing 200 slabs per day of 9} 
hours. 

The slabs are made in a variety of ways, some with a facing of 
granite chippings and Portland cement, -inch thick, in the pro- 
portion of three to one, the remaiuder of the slab, which is 24 inches 
thick altogether, being composed of clinker and cement in the same 
proportion. The slabs are also made from clinker aud cement 
alone; these slabs can be produced much cheaper, and are very 
suitable for side streets, back yards, aud cellaring. Some of the 
neatest and best slabs we have yet manufactured are composed of 
bluestone chippiugs aud cement in the proportion of three to one. 
As these can be sold at the same price as grauite-faced slabs, they 
are likely to become very popular. The price fixed for these slabs 
is 3s. 2d. per square yard, but I am anticipating being able to 
recommend to my Committee to still further reduce this price at an 
early date. 

Still another, and perhaps the most profitable way of utilising 
clinker, especially when large quantities have to be dealt with, is 
in the manufacture of concrete britks. During the last two years I 
have conducted a serics of experiments in this direction on behalf 
of my committee, and the results have been so satisfactory that it 
is intended to lay down one or more plauts at some of our new 
destructors. These bricks are eminently suitable for any class of 
inside walling. They can be produced in any shape or colour, 
and the machinery required is not expensive, and no drying kilns 
are necessary. ` 

These bricks, wren made from a 10 per cent. mixture of hydraulic 
lime and clinker, and properly seasoned, are nearly 50 per cent. 
stronger thau the ordinary buildiug brick used in Bradford, and 
they can be manufactured at a cost of 14s. per 1,000. For utilising 
large quantities of clinker in districts where its sale in other forms 
is limited, there can be no better method, the product always being 
in demand, and a small machine turning out 8,000 bricks per day, 
will require over 20 tons of cliuker for that purpose. 

Should the drying space be limited, these bricks can be 
thoroughly dried, hardened, and made ready for use in eight hours, 
by the use of high pressure steam, and in connection with refuse 
destructors where steam is usually plentiful, this process does not 
add materially to the cost. . 


Samples of these bricks were tested by our technical college 


staff, and the results show that they should be kept at least three 
months before using, if they are naturally dried, the increase of 
strength during the last four weeks being remarkable. 

Before leaving this subject, I should like to draw your attention 
to yet another method of profitably utilising clinker in a more 
artistic way. I refer to the manufacture of ornamental tiles. 
Special and inexpensive machinery has been designed for this work, 
by the use of which one man is capable of producing 750 encaustic 
tiles, similar to that shown, or from 3,000 to 4,000 plain tiles per 
day, each tile being subjected to a pressure of 60 tons. 

There is always a good demand for ornamental tiles, and these 
can be manufactured at a cost which, at the prices usually quoted 
for similar goods, leaves a very handsome profit indeed. 

Another portion of the residuum from town's refuse which 
formerly was the source of considerable trouble, is the old iron, tins, 
&c., collected from the ashpits. Happily, we have overcome our 
difficulty in this direction. Our Corporation chemical works take a 
small proportion of the tins, &c., their ultimate use being in con- 
nection with the treatment of the city sewage. The remainder is 
put on rail, and consigned to a neighbouring chemical works. We 
receive 5s. per ton at our works fur this refuse. The scrap iron we 
readily dispose of to local dealers and iroufounders at from 258. to 
40s. per ton. The total revenue from this source amounts to £150 

r annum. | i 

The utilisation of the steam produced at our various refuse 
destructors in a profitable manner is a subject to which the Cleansing 
Committee have given every consideration. In addition to the slab 
making plant recently erected, we have an artificial manure plaut 

at work at Hammerton Street, where the whole of the fish refuse of 
the city is treated and converted into a valuable manure. This 
plaut consists of a large steam jacketted pan, having a central shaft 
passing through stufting boxes at either end, and to which are 
attached a number of arms or agitaturs, which are kept revolving 
when the pan is at work, by means of powerful gearing driven by a 
horizontal engine, which is supplied with steam from the jacket of 


the pan, a double duty being thus obtained from the steam. We 
deal with 600 or 700 tons of this refuse per annum, which is reduced 
to 25 per cent. of its original bulk. The product we sell at £3 per 
ton at our works, and needless to say, this branch of refuse disposal 
is a very protitable one for the department, the process and 
machinery requiring very little attention. 

At these works we have also a disinfecting station containing a 
Washington Lyous disinfector, in which the whole of the infected 
clothing, bedding, &c., collected in the city is treated. The 
machine requires a very cousiderable amount of steam for its efficient 
working, and the Health Committee, to whom it belongs, allow the 
Cleansing Committve the sum of £50 per annum for the supply 
thereof. 

We have also a 100-H. p. engine at work here driving the mortar 
mills, clinker-crushing machinery, blowers, &c.; a 40-B.H.P. high 
speed engine and dynamo, lighting up the whole of the works and 
adjoining streets; a 20-H. P. engine also runs the machinery iu the 
mecnanics’ shops, and the chopping and grinding machinery, crane, 
&c., connected with the stables. 

These, together with the 40-H. p. engine required for the steam 
jets in connection with the destfuctor, utilise the whole of the steam 
produced at the present time. Should we at any time require an 
additional supply, up to double the present amount, it could be easily 
obtained by the use of economisers, or the substitution of a different 
type of boiler for the present wasteful ones, as a glance at the 
temperature of our chimney gases will prove. 

At our other depdts the methods adopted to utilise the steam 
produced are somewhat similar, our tirst object in all cases being to 
utilise it as far as possible in still further disposing of the residuum 
from the furnaces. 

Iu the earlier part of the paper I quoted the specitication which 
we had issued in connection with the erection of our new 
destructors. It may be thought that we are asking for the 
impussible, in specifying so many departures from the ordinary 


‘types of destructors in use, yet we seek nothing that is not embodied 


in the design of the new destructor which we are erecting at South- 
field Lane. 

The draft designs of this destructor have been prepared by the 
Corporation, who accept full responsibility for the efficient working. 
of the plant. The drawings have been prepared by the Horsfall 
Furnace Syndicate, to whom the contract for the erection of the six 
cells has been entrusted. 

Here, the usual “pit” or “tip” is abolished, the refuse, on its 
arrival at the destructor, being tipped direct into the furnaces. 
These are designed to hold a 12 to 14 hours’ supply of refuse, in a 
large inverted hopper-shaped drying chamber, from which it can 
easily be pulled on to the fire bars as required. The top, or mouth 
of this drying chamber is closed by a heavy cast-iron door, which 
travels on planed horizontal surfaces, forming a perfectly air tight 
joint. 

i These doors are actuated by means of a screw and bevel gearing, 
aud the carter on arrival with his load will simply move a lever 
opening the door, tip his load, aud reverse the lever, suitable 
trip gear being fixed to throw out the friction clutch at either end of 
the screw. : 

The clinker will be removed from the furnaces by means of an 
overhead railway, and after being cooled will be taken to the cliuker 
crushing machine, or elevated from the clinker floor level to the 
mortar mills, which are placed at the strect level. The clinker 
crusher will have a capacity of 20 tons per hour, there being an 
accumulation of something like 70,000 tons of clinker from the old 
destructor, which we intend to utilise in this way. A 400-H.P. 
Lancashire boiler is being put in, designed to work at a pressure of 
120 lbs. per square inch, a part of the power from which will be 
utilised in a 1100-H.P. horizontal engine for driving mortar mills, 
clinker machinery, &c. 

A 40-#.P. engine will also be fixed for driving the clinker 
elevators, friction gearing aud portable railway. 

A large high-speed engine and dynamo will also be erected for 
the lighting of the works, &c., but the details of this installation are 
not yet complete. 

I anticipate that when this destructor is complete, it will be one 


of the most economical plants yet erected, capable of destroying 


ashpit refuse at a cost of 54d. per ton for labour only, at the present 
rate of wages in Bradford. This will be accomplished owing to the 
abolition of the usual tipmen and chargers, and to the increased 


“efficiency of the furnaces, as they will not require to be recharged 


each time they are clinkered. Should our anticipations be realised 
in regard to the revenue from residuals, &c., from this destructor, 
there is no doubt but that the City of Bradford will have made 
another step in the realisation of the ambition of her Cleansing 
Committee, viz., the destruction of the whole of the house refuse 
of the City without nuisance and without cost. 


DIscussion. , 


Sir A. R. BINNIE said they were exceedingly indebted to Mr. 
McTaggart for bringing before them one of the most important 
matters which could engage the attention of a sanitary engineer in 
a large manufacturing town. The getting rid of the refuse of a large 
towu was always in itself a serious work; but when they saw that, 
under Mr. McTaggart’s direction, getting rid of the nuisance was 
about to be accomplished at no cost to the ratepayers, a most 
important future was opening out to that essential part of their 
work. 

Major-General WEBBER, in seconding the vote of thanks, said that 
about nine vears ago he was asked to report to the Kensington 
Vestry—which represented a population nearly equal to that of 
Bradford—on the destructors at Bradford, and at that time the two 
which had then been in existence did not show the results Which are 
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to-day described, and which are the outcome of further experience 
and had produced such happy results. The object of the Kensington 
Vestry in asking him to report was because at that time it was a 
question being mooted among electrical engineers whether the 
waste product from destructors of refuse could not be 
utilised for the generation of electricity for the purposes 
df distribution. At that time Kensington was buildiug a 
wharf with a view to reducing the handling of the refuse brought in 
in carts.in various parts of the district to be sent by canal into the 
country. This was costing 2s. a load, and they hoped to reduce it 
to 18. 10d. or 1s. 9d. by that outlay. It was suggested to them that 
they should work an electric lighting generating plant on the same 
site for the utilisation of that fuel. Had he known that this paper 
was going to be read he would have provided himself with the 
remarks he made then. The calorific value of the refuse collected 
in London was very different from that at Bradford. He then con- 
sidered that in the result produced there was no financial saving. 
Mr. GEORGE Watson said that Mr. McTaggart had made an enor- 
mous advance over the authorities in any other town in the matter 
of dealing with his residuals. 
sense automatic machines. The results depended very largely upon 
the manner in which they were worked. They required a man of 
skill, and but for Mr. McTaggart the Bradford Corporation would 
not have been able to do what they had done. One word in regard 
to electrical engineers and the use of power from destructors. It 
was a curious thing, but among all branches, electrical engineers 
were the only ones who had made serious attempts to use the waste 
gases. That was in a sense unfortunate, because they could only 
require power for such a short time every day—an average of about 
three hours a day, he thought—yet electrical engineers were the 
only branch of the profession who had utilised that power, which 
was available over the whole 24 hours. Now that tramways were 
coming into use there was hope that they would be able better to 
utilise that work. He believed that if Major-General Webber would 
refer to Mr. McTaggart’s paper and the immense amount of power 
generated, and so on, he might be able to modify the opinion which 
he formed 80 many years ago about the utilisation of the waste gases 
from dust destructors. i 
Mr. McTAGGART, in replying, said with regard to the results of gene- 
ration of electricity from refuse, it was a subject which had received 
the consideration of the Cleansing Committee of Bradford, but so far 
they had not yet seen their way to go any further into the matter than 
simply to light their own works and the limited area adjoining 
them. The calorific value of the refuse they found to vary so much 
from day to day that they hesitated to place themselves in any 
position where they might be expected to deliver a certain amount 
of power which they would tind they would be unable to do without 
using coal. Th his opinion—and he had always recommended the 
Committee to adopt it—they should not try tc have a duplicafe 
Plant at all. If they wished to have an electric lighting works, let them 
have one, and thoroughly up-to-date; if they wanted a destructor, 
let them have it as a destructor, and make that thoroughly up-to- 
date, and let them utilise every atom of power in some other useful 
work, such as was illustrated by the bricks and tiles, &c., on the 
table, and he-believed it would some day prove to be as thoroughly 
remunerative as the generation of electricity. 


* a 


A COMBINATION INTEGRATING WATTMETBR AND 
MAXIMUM DEMAND INDICATOR. 


By Jonn H. BARKER. 
September 10th.) 


Brok proceeding to describe the meter in question it is necessary 
to say a few words on maximum demand. 

It concerns engineers more especially ; every work they design or 
construct must be sufiicicatly strong to meet the greatest call which 
may ever be made upon it; their bridges strong enough to bear the 
heaviest train under the worst conditions of storm; their harbours 
deep enough to float the largest ship on the lowest tide. And of 
engineers, electricians suffer most; their plant must be sufficient to 
meet the maximum demand for light on any one night in the vear. 
All their consumers need light at the same time, and Parliament 
says rightly they shall help themselves whenever they like. The 
result is shown in any supply stat ion's daily record; [a curve was 
given of Cambridge, taken on the heaviest day in the year, and on 
the same scale was shown the demand on the works if a regular amount 
could be generated every day.] The actual requirement is 372 KW., 
the ideal 39 kw., about one-ninth. Such an ideal is impossible 
until economic storage is more practicable than at present. How- 
ever, the object of everyone in charge of a station should be to 
approach alittle nearer the ideal state, for there is plenty of scope. 

At present electric lighting is undoubtedly more costly than gas. 
Consumers, as a rule, only light the more prominent parts of their 
houses and business premises clectrically, which parts need light 
chietly at the time of maximum demand, and for only one or two 
hours a day, using gas in basements, kitchens, and passages where 
licht is needed for long hours, the very lights needed most by 
electricians to level up the hours of supply. It was evident that 
such lights could only be obtained if a reduced price were charged. 
But what is to be a fair charge? The late Dr. Hopkinson 
advocated a scheme that came very near to perfection in its idea: it 
was based on the fact that the cost of supplying each individual as 
regards capital outlay is proportional to his maximum demand for 
electricity, even though that maximum demand were only fora few 
Wilautes on one day in the year; this, therefore, should be taken as a 
basis for charging for the supply of current. It was further pre- 
used that unless a consumer used an amount of electricity 


(Section G, 


‘outlay and 


Those destructors were not in any 


‘system. 


equal to what he would have consumed were his maximum number 
of lamps burning for one hour per day, the supply authority 
could not be recouped at the statutory rate for their capital 
standing charges. Finally, when the consumer 
had received an amount of electricity equal to the above amount 
he might be considered to have paid his share of interest on capital, 
and should be allowed to have his further supply at little more than 
the bare cost of production. To put this scheme into practice, it 
is necessary to measure two quantities, the total amount of elec- 
tricity used, and the maximum number of lamps or their equivalent 
ever lighted at one time. This system has been at work for some 
years with marked success, but it has been necessary to use two 
separate meters, one to integrate the total number of units con- 
sumed, and the second to record the maximum demand; both meters 
absorb energy from the supply to the detriment of the light. In 
conjunction with Prof. Ewing, the author has invented a meter 
which will combine the functions of the previous two. The external 
appearance is shown, and next is the explanation given to the con- 
sumer. The construction of the combined meter is shown, 
actual meters are on the table, and photographs are given 
on the screen. The maximum demand device can be attached 
to meters of the magnetic brake type, a prominent example 
of which is the meter sold by the Thomson-Houston 
Company, Limited. The meter is essentially a motor and 
a magnetic brake ; the latter consists of a copper disc revolving in a 
horizontal plane between the poles of the permanent magnets, the 
magnets set up eddy currents in the disc and produce a drag which 
is proportional to the speed of the rotation. In carrying out the 


invention this drag is made use of. The two magnets are supported 


on a beam and suspended in such a manner that they tend to follow 
the rotation of the disc. [A section of the suspension was shown.] A 


steel wire enclosed within a tube is fixed at its upper end to a screw; 


at its lower extremity it is secured to the beam itself. The torsion of 
the steel wire acts as a spring and controls the distance through 
which the suspended system moves. 

The spring or other controlling force is made comparatively strong 
in order that the motion of the magnet poles may be so small as 
not to affect the rate of the meter, and also in orderthat the period 
of oscillation of the suspended system may be short. When a 
sudden increase takes place in the demand for current, and conse- 
quently in the rate of supply, the magnetic brake would tend to 
swing beyond the position proper to the new rate of supply if its 
period of oscillation were not short in relation to the time taken 
by the revolving parts of the meter to acquire their new 
velocity. This tendency is obviated by making the period of 
oscillation of the brake sufticiently short in relation to the time 
during which the dise is undergoing acceleration when the current 
is suddenly applied or suddenly increased. Further advantages of 
the strong controlling force, and consequently small movement of 
the brake, are that the brake may be pivotted eccentrically to the 
disc without causing its motion to affect the rate of the meter, and 
also that there is no necessity for the use of a dash-pot or similar 
arrangement to check the oscillations, although such means may be 
used if desired. Again, the small motion of the brake assists in 
preventing disturbance of the indications through the direct effect 
of the motor coils in cases where continuous currents are used, and 
the field of the motor is produced by current in coils. 

The motion of the brake is multiplied and actuates the indicator 
as shown. A light ratchet and pawl is fixed at one end of the beam, 
and retains the system atits point of maximum deflection ; a lever 
with a sealing device passes through the outside of the case, and 
enables the meter inspector to reset the indicator at the end of each 
quarter or half year as the case may be. 

In meters for measuring supply by continuous currents, care must 


be taken to arrange the magnetic brake so that the electric 


currents in the meter do not directly tend to displace it. For this 
purpose it is preferable to invert one of the two magnets forming the 
brake, so that the pair shall constitute an astatic, or nearly astatic, 
When this is done it may in some cases occur that the 
stray field trom the magnets constituting the brake affects the field 
of the motor, and consequently disturbs the rate of the meter. This 
may be compensated for by several devices, such as introducing a 
separate compensating magnet to balance on the motor armature, 
the field produced by the magnets of the brake, or using a shunt 
field coil in the motor for the same purpose. 

The scales for all sizes of meters are made the same, and the 
readings follow a straight liue law; the adjustment for rates is 
shown; the divisions of the scale are given in percentages ot full 
load of the meter, and a table is fixed to the front of each case, 
giving at a glance the maximum demand corresponding to any 
reading, as well as the number of units which must be consumed 
before the lower rate is charged. 

Next there is shown a meter adapted for use on a switchboard; 
it integrates the amount of current which has passed through any 
teeder or from any dynamo, and informs the attendant the quantity 
passing through at any moment, obviating the use of an ammeter, 
(more properly speaking a wattmeter). It differs from the ordinary 
meter, inasmuch as it has no ratchet and pawl, and is free to return 
to its zero position on the stuppage of current through the 
instrument, ö 

There are many advantages claimed for this form of demand 
indicator: — f 

(% It combines in one instrument the dual function of integrat- 
ing and of recording the maximum demand. 

(% As an indicator it absorbs no energy from the supply. 

(e) It contains no liquid or injurious acid. 

600 It is not affected by any ordinary short circuit. 

e) It records alternating or direct current; in the case of 
alternating current it records true watts and not apparent watts, an 
important item in respect of supply to motors and arc lamps. 
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(J) It is extremely accurate [a curve at varying loads was shown]. 

Mr. Reginald P. Wilson, of 66, Victoria Street, some few years ago 
devised a maximum demand indicator embodying the same principle. 
A model of his meter is shown and a diagram giving the working 
of the same. The difficulty in this form was that the swing 
of the suspended system was sufficient to carry the pointer beyond 
its correct reading if a larger amount of current than a very small 
fraction of its full load were switched on at any one time, and the 
meter was never in commercial use. The inventors of the Barker 
and Ewing meter were unaware of Wilson’s patent until their own 
was in its final form. They have, however, acquired this patent. 


DIscussIONn. 


Major-General WEBBER asked whether the meter was in use for 
ordinary commercial supply in any quantities. 

Mr. BARKER stated that it was in use in Cambridge, and there 
were 150 more in practical use throughout the country. The patents 
were only dated a year back, and then acquiring the master patent 
delayed the placing of the meter upon the market for something like 
six months. * 

Mr. ALEXANDER SIEMENS (who presided) said that the author 
had told them that the view with which the meter was brought 
forward was to make people use the electric light everywhere 
instead of as a luxury. He thought he might just as well repeat an 
experience of hisown. Years ago he kept his gas accounts very 
carefully until he fitted his house for electric lighting. He intro- 
duced it into every room in the house and had no gaslight what- 
ever. He insisted upon everybody turning out any lights he was 
not using, so that no room was left lighted when nobody was in it. 
After an experience of three years with gas and 10 years with 
electric light his electric light bill was actually less than the gas bill 
used to be. The great thing was that people must turn out 
the light when they did not want it. He was sure that if such facts 
were published and rubbed into the public, that great difficulty of 
the electric light companies, illustrated by Mr. Barker's curve, 
would be more and more reduced. 

Mr. SHOOLBRED said that in the city of Bradford there were many 
consumers who had the same experience as Mr. Siemens, the electric 
light being found to be more economical than the gas, although the 
nominal rate came out more expensive. 


CORRESPONDENCE. | 


On the Nature of the Electric and Magnetic Quantities. 


Some time ago I received a copy of a criticism, by 
W. A. P.,“ which appeared in your columns of May 25th, 
1900. I mast apologise for not replying to the author's 
very courteous communication before, but I have been ex- 
tremely busy with other matters. | 

The criticism is a very fair one, and whilst I think that 
my position can be certainly maintained, there is no harm 
in confessing that W. A. P.“ has pointed out some flaws 
which must be made good, or at least where the argument 
must be put in better and more precise shape. In only one 


place is his criticism unjust, and I will refer to that first. 


It is in his closing paragraph where he says: 

„While the mode of argument appears unsound, it seems 
that if it could be defended it would defeat its own object. 
It is intended to show that p~? and H have the same dimen- 
sions. But if they have the same dimensions, B has the 
quality of a pure number, while on the hypothesis that & has 
the dimensions of density, B would have the dimensions 
X z . So that if the argument is sound, even the last 
ee theory of the ether left by the eliminating process 

ai 

This is a mistake. zh is not a pure number, but has the 
quality of an angle.. The proof of this is given on page 85, 
and I have never stated that B has the quality of a pure 
number. The slip probably occurred from “ W. A. P.” not 
noticing that, in equation 2, I do not deal with the direction 
of the lengths, and that when this is done, as for instance on 
page 88, the equation has to be written | 

curl Q P = M L/, 
where I have shown that “curl” has the quality of an angle. 

If this be taken into account, it will be found that I am 
correct, and that W. A. P.'s“ objection does not hold. 

In the first part of his criticism my argument is very 
fairly and correctly stated. I first corroborate Williams's 
results. I then show that if & is a density, there should be 
a linear relation between p and 4, and that k should vary 


with the square of F; whilst if p is a density the reverse 
ahould be the case. 


1 next show that there does exist a linear relation between 


pand H, and give other corroborative evidence, such, for 
instance, as the relation between and the elasticity and 
between * and the density. 

At that time I had not found the relation between k and 

the square of F which I indicated as existing (paper p. 109) 
but not yet discovered. I have, however, since found it. 
It is simply Kerr’s phenomena, the full statement of which 
I have found to be as follows :— 
. “Ina dielectric under electric stress, there is a change of 
density proportional to the square of the slope of electric 
potential, and to the inverse first power of the coefficient of 
compressibility.” | 

This same phenomenon is the cause of gravitational 
attraction, as I have pointed ont in a recent paper in the 
Electrical World and Engineer. The self-inductance of a 
moving electret gives us its inertia, and the change of 
density due to its charge gives us its gravitational attrac- 
tion. | 

It is objected that I use dimensions in an entirely 
different way to any previously followed. This is true, for 
what I have done is tò develop the old“ dimensions ” into a 
new and much more po verful branch of mathematics, which I 
have called “Qualitative Mathematics.” The relation of this 
branch of mathematics to dimensions is of the same nature 
as the relation between arithmetic and algebra. As an 


example of this new method, I give a proof of Dulong and. 


Petit's law, deducing it from the laws of Boyle, Charles, 
and Avocado. 

Let s be the specific heat, i. e., the energy required to raise 
one gm. of the substance, 1 c. Then, u being the mass, 6 
the temperature, L length, and T time, we have 

mass x ÀA x 8 = ML?/T?, 
therefore 0 = MLT x 1M8 = LPTs. 
But P V = R 0, and atomic volume is proportional to density 
of gas at a given temperature and pressure, therefore 


Atom. wt. = (Density x 6) / (pressure x No. of atoms 
per mol.) = T? 0 | (L? x No. of atoms per mol.) 


Therefore 6 = (L x mol. wt.) / = L?/ T? 8. 
Whence s = 1/ mol. wt... ` 


I had meant to take up the question of the linear relation- 
ship between quantities, as indicated by their qualities, and 
to explain the limitations of this, but find that will take up 
too much space. So for the purpose of this discussion, we will 
take my critic’s views to be quite correct ; as indeed they are, 
for my statements in the matter require to be qualified and 
explained much more fully than I have done in the paper. 
But granting this, they do not affect the main question, i. e., 
the nature of the electric and magnetic quantities. For, to 
take “ W. A. P.'s.“ illustration. Suppose that I have four 
quantities, A, B, a and b. Suppose I have never seen a 
triangle, but have proved in some way that either a must be 
the arc, B the angle, æ the radius, and b the area, or that 
A iz the radius, B the area, æ the arc, and b the angle. So 


far I cannot tell which is which, I know which go in pairs, 


but not which pair is which. 

But suppose that I have also proved that if a is the arc, 
that it will vary directly with B, whilst a will vary as 6 
squared, whilst if æ is the arc the relations will be reversed. 
Then, if I take the triangle up, and alter the angle, and find 
that a does vary directly with B, whilst æ varies as b squared, 
am I not absolutely justified in saying that a is the arc, B 
the angle, &c. ? i 

Now this is what I have done in the case of the electric 
and magnetic quantities. I have shown that either k or p 
is a density, and that if & is the density, » must vary wit 
H and & with F squared; and if p is a density, these rela- 
tions will be interchanged. Then I have shown that p does 
vary with H and & with F squared. Therefore, I believe that 
there is no escape from the conclusion that I have definitely 
and finally settled the nature of the electric and magnetic 
quantities. | 1 

In addition to this, moreover, I have shown that many 
other relations are in accordance with the facts, such as the 
relation between elasticity and permeability, between & and 
density, permeability and strain, the constant æ and hyste- 
resis, &c. 

Consequently, though the criticism of W. A. P.“ is in 


ee 
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many respects justified, and my argument needs, as he has 
shown, to be made more complete in many points, some of 
them of great importance, yet I believe that the main result 

will stand. 
f Reginald A. essen 


The Doom of the Contractor. 


Is there any room on the earth for the electrical contractor? 
When manufacturers quote consulting engineers and their 
clients trade prices it is obvious that there is not much, but 
when, as recently has happened in this district, a firm of 
consulting engineers advise, their client to engage wirenien, 
buy material, ‘and instal three or four thousand lights under 
their direct supervision, the poor contractor concludes he is 
to be crowded out of existence. 

Shutters Up! 
Liverpool. | 7 


Guard Wires. l 


As lengthy, and animadversary, correspondence is 
. seldom of value, and rarely interesting to non-combatants, I 
do not feel inclined to waste my time and your space in cor- 
recting Mr. Quin’s letter published in the last number of 
the REVIEW. 

Except with regard to suggestion 6, about which I own to 
mis-reading, I would not wish to alter any portion of the 
article. 

Whether that article does or does not express the views, or 
meet with the approval of the majority, is a question which 
could be settled by referendum ; but I am doubtful if you, 
Sirs, will take advantage of that expedient. More probably 
you will thank your stars that I merely ask those interested 
to read Mr. Quin’s paper, my article, and the letter by Mr. 
Quin which followed, and to agree with 83 or what- 
ever, they may think fit. 

The case on both sides has been. stated, and who reads 
may judge. If Mr. Quin is right throughout, well ‘and 
good; if I have not stated the case for the opposition— 
which i is, as I. claim, the majority—altogether erroneously, 
but have simply. roused Mr. Quin’s ire by daring to criticise 
his paper, well—and better for me. 


The Writer of the Article. 
‘September 12th, 1900. 
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Consulting Engineers and their Specifications. 


I should like to bring under your notice the following 
matter, on which perhaps some of your readers may have 
something to say :— 

I had sent me by a consulting engineer a specification for 
certain work. When looked into, I found that almost every 
article specified had to be bought from some particular 
manufacturer, and we have reason to believe that the con- 
sulting engineer was interested in all these makers. Further, 
there were certain articles specified of the consulting engi- 
neer’s own patents. 

If the articles mentioned were goods that could only have 
been obtained from the firms mentioned, I could have little 
to object to, but such was not the case, as every article could 
have been obtained of at least equal quality from many other 
manufacturers. 

Such a method of drawing a specification appears to me 
to be entirely wrong. A-consulting engineer is paid by his 
client to look after his interests, and should avoid the slightest 
suspicion of benefiting by recommending particular makers. 

In the case I mention, the result was that the tenders 
came to nearly twice as much as they should have done. 


| Philos. 
Seplember 9th, 1900. ° 
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Goods Imported.— The imports of foreign electrical 
goods and apparatus into this couutry during August last attained a 
value of £14%,317 as compared with £129,022 in the preceding 


month. For the cight months ending with August a total of £697,592 
is recorded. 


Pritchetts & Gold and Messrs. Venner and Co., 


— dissolved by mutual consent. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING SEPT. 12TH, 1899. | WEEK ENDING SEPT. 11TH, 1900. 


Adelaide. vores: wire .. Value £767 Amsterdam * .. Value £70 
Amsterdam. : as 25 Bangkok. ie. tees . 189 
Antwerp... ae ea “a 88 Bombay . za 26 
Auckland .. R és ate 75 Bnenos Ayres. Teleg. wire. 88 
Bombay a as . 81 Calouteta ce wet 905 
Bordeaux .. ae ie ae 10 Cape ote ae x . 507 
Buenos Ayres 8 ss Se £0 Cologn > 12 


10. „ Teleg. mat. 125 


Copenhagen: Teleg. wire . 186 
Durban 


Bushire as ee . 205 we še .. 906 
Calcutta as os . 257 East London ig ae . . 190 
Cape Town. ce na . 599 Teleg. mat. 44 
Channel Islands s oe Se 17 Fremantle N . . 2842 
Chinde. Teleg. mat. . 665 Gothenburg. Teleg. wire 19 
S Teleg. wire . 124 Halifax. Teleg. apparent . 103 
Colombo id 44 Hamburg 55 70 
Copenhagen: Teleg. wire a 68 55 Teleg. mat. .. 800 
Durban ees sä 94 Hiogo. Teleg. mat. ee 257 
Flushing ap 2 7 . 124 Hong Kong.. 9 es 28 
Gibraltar si q Libson. Teleg. mat... . . 1,051 
Hamburg. Teleg. N sa 65 Melbourne .. 885 . . 2.622 
Hong Kong. Teleg. mat. es 41 ï Tramway cable .. 1,598 
Ihrail. ee 15 Nagasaki a aa . 169 
Madras. Teleph. mat. . 181 New York 18 
Melbourne .. zi ‘ . 298 Ostend es es a 40 
Ostend T i . 128 Perth.. ae . 250 
Perth =$ se ss 15 41 Elec. motors ès .. 535 
Port Said ee ee oe ee 10 Port Chalmers ee ve oe i 141 
Rotterdam .. ga 5 . 150 Port Elizabeth .. es .. 416 
1 Teleg. wire.. zs 67 Rangoon .. a 12 
Shanghai. Teleg. wire.. . 2116 Rio Janeiro. Teleg. wire . . 19 
Singapore E ci . 848 Rotterdam. Teleg. mat, .. 161 
Fa Teleg. mat. .. s. 50 St. John's (N. F.) S 88 
Stockholm Sa és 74 St. Petersburg. ‘Teles. mat. 343 
j n . vale a .. 321 Shanghai. M . 184 
Sydney PA ia .. 599 Singapore .. . 277 
ientsin ie es 12 Stockholm. Teleg. mat. e| N 
Teleg. mat. oa ie 73 Sydney či 8 s% . . 1,466 
Wellington . me . 902 Wellington. ai 27 
Yokohama .. a a) . 218 Teles. mat. 60 
Yokohama .. ; 58 
Total 95 46,889 Total s% £15,786 

Foreign Goods Transhipped. 
Sydney. Eleo. light fittings Value £25 | Perth. Elec. goods Value £788 


Bankruptcy Proceedings.— The first meeting of 
creditors and the public examination of F. L. L. Lindsay, electrical 
and mechanical engineer, Bangor, are arranged for September 18th 
and October 4th respectively, at Bangor. 

Notice of intended divideud has been given in re E. J. Paterson 
and C. F. Cooper (Paterson & Cooper) electrical engineers and con- 
tractors, &c., Dalston, London, Glasgow, &c. September 22nd is the 
last day for receiving proofs. Mr. E. C. Moore, 3, Crosby Square, 
London, E.C., is the trustee. 


Dissolution.—The business relations between Messrs. 
of 6, Old Queen 
Street, Westminster, by which the latter firm have been sole selling 
ageuts for Pritchetts accumulators for the past 44 years, have been 
All firms who have previously dealt 
with Messrs. Venner & Co. for Pritchetts accumulators are requested 
in future to communicate direct with Messrs. Pritchetts & Gold at 
their works, Feltham, Middlesex. 


Catalogues and Lists.—The General Electric Company 
have issued a leaflet illustrating their overhead trolley line material, 
a large stock of which is kept in hand, A combined arc lamp switch 
and cut-out of novel design, sledge induction coils and a milk 
heaterare also illustrated. 

A neat booklet illustrating and describing the Monoline com- 
posing machine comes to hand from the Canadian Composing 
Company, Limited, of Montreal; we are informed that this 
machine has just received the Grand Prix at the Paris Exhi- 
bition, where it is on view. 

A list comes to hand from Messrs. Ashmore, Benson, Pease and 
Co., Limited, of Stockton-on-Tees, giving particulars and prices of 
their “ Invicta accumulators for electrical ignition. 

The “ Albradium” Syndicate send us a leaflet explaining the 
special features of their new white metal, and the uses to which it is 
applicable. 

A leaflet has come to hand from the Phosphor Bronze Company 
Limited, giving particulars aud prices of their silicium-bronze wires 
for telephone aud telegraph purposes. We note that the silicium- 
copper brand has a conductivity of 98 per cent. of that of pure 
copper, with a tensile strength of 28 to 31 tons per square inch ; the 
bronze wires have conductivities varying from 85 to 30 per cent., 
their tensile strengths varying correspoudingly from 32 to as much 
as 55 tons per square inch. 

Messrs. Holden & Brooke, Limited, send us a booklet of Golden 
Opinions,” in which their “Sirius” exhaust steam injector is most 
highly spoken of, together with a leaflet giving particulars and 
prices of these well-known injectors. 

The British Thomson-Houston Company's pamphlet, No. 74, 
describes aud illustrates their small D.C. motors, type C.A., from 3 
to 2 UI. P., and for pressures up to 500 volts. The magnetic circuit 
of these motors consists entirely of laminated iron; the Eickemeyer 
armature winding is used. The efficiency ranges from 60 per cent. 
in the small sizes to 83 per cent. in the large ones. 

The Sunbeam Lamp Company, Limited, send us an abridged 
edition of their catalogue, giving brief particulars aud prices of 
their high and low voltage lamps, &c., with illustrations. 


(Continued on page 429.) 
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ELECTRICAL POWER TRANSMISSION IN 
SMELTING WORKS. 


THROUGH the courtesy of the directors of the Smelting 
Corporation, Limited, we were enabled last month to visit 
their works at Ellesmere Port, Cheshire. 

The works have been erected to operate a patent for the 
extraction of the metals contained in refractory sulphide ores 
such as are largely obtained in the Broken Hill districts of 
Australia. The inventor of this patented process is Mr. 
Henry E. Fry, who developed his idea in works erected at 
Swansea. His aim was to obtain such a flux as would act 
as an antidote to the special difficulty attached to the 
smelting of ores containing zinc, namely, that of choking or 


It is, perhaps, the largest private installation of electrical 
power transmission of its kind in the country, and is 
specially interesting as having been planned and laid out 
before the smelting works had been erected. Indeed, the 
erection of these and the building of the power house were 
carried on simultaneously; the only guidance given to Mr. 
Philip Dawson, of the firm of Messrs. Robert Blackwell and 
Co., Limited, who designed the whole scheme and acted as 
his own architect, being the power of the various motors 


required and their approximate positions. 


In less than a week Mr. Dawson prepared plans, got out 
quantities, and placed the complete scheme before the 
directors of the Smelting Corporation, and it says much for 
his engineering ability whem we state that the building and 


INTERIOR OF ENGINE HOUSE. 


gobbing up the furnace. This he discovered after many tris, 
the flux he adopted being sulphate of soda (a by-product from 
chemical works) and oxide of iron. With this flux the ores, 
after calcination, are passed through an ordinary cupola. 
The action is most simple, nearly all the lead and silver is at 
once obtained as bullion, and the whole of the zinc passes 
into the slag, and is dealt with subsequently in that form. 
The Smelting Corporation was formed in March, 1898, and 
has since then erected its works on a site of 60 acres on the 
Manchester Ship Canal at Ellesmere Port. The works were 
designed by Mr. W. B. Devereux, assisted by Mr. R. Addie, 
who has since superintended their erection, and is now 
acting as works manager. The total capacity of tlie works 
when complete will be 100, 000 tons per annum. At present, 
only sufficient has been erected to deal with one-third of 
this. Almost the whole of the power used is electrical. 


machinery, as they exist to-day, are precisely as planned, 
no modifications or alterations having been found necessary 
as the work procceded. 

The power station is situated in close proximity to the 
Shropshire Union Company’s canal, from which the water 
supplies are taken, and also to the Smelting Corporation’s 
private railway line running through the works. The 
buildings, which have been constructed of brick, consist of 
an engine house 75 feet x 46 feet, and a boiler room 75 
feet x 46 feet, both having a clear height of 30 feet. The 
roof in both cases is carried by wrought-iron principals. The 
engine room is provided with a basement below the working 
floor level through which the heavy exhaust and condenser 
piping is led. The floor in the portions immediately above 
the piping is constructed of chequered wrought-iron sup- 


ported by wrought-iron joists. The remainder is constructed 
F 
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in cement arching finished on the surface with red and black 
tiles. En 

The floor of the boiler. room is of cement with the 
necessary pipe trenches covered with chequered-iron plates, 

The niain flue is 
arried immediately 
behind the. boilers 
and terminated in a 
wrought-iron. chim- 
ney supported by 
steel guys. . 

The walls of the 
engine room are 
finished with white 
tiles for a height of 
G feet, the remainder 
being- plastered and 
painted. `, 

A travelling crane 
capable of working 
a load of 10 tons is 
fitted in the engine 
room and operated 
from the floor level 
by means’of chain. 


DESCRIPTION OF 
ENGINES AND 
GENERATORS. 
There are two 
horizontal cross-compound condensing 
the Edward P. Allis Company, each direct coupled to 
a 400-KW. Crocker-Wheeler generator supplying direct 
current at 250 volts. The engines run at 100 revolu- 


engines, built by 


POWER TRANSMISSION CABLES SHOWING MODE OF SUPPORT, 


conducting covering and lagged with planished sheet steel. 
The exhaust chambers are cast separately from the cylinders, 
thus reducing internal condensation to the lowest limit. The 
valve gear is Reynolds-Corliss automatic, with two eccentrics 
for each cylinder. 
The governor, which 
is of the weighted 
type, operates on 
both the high and low 
pressure valve gears, 
The wrist plates 
are provided with 
teynolds’s patent 
disconnecting de— 
vice, whereby. the 
valve gear can be 
worked by hand. 
The working sur- 
faces of the valve 
gear are faced with 
hardened steel plates. 
These plates are 
square, so that all 
four edges can be 
used, and then the 
plate reversed, giving 
in all eight wearing 
edges. „The vacuum 
pots are bolted to the 
cylinder feet. There 
is a special stop valve controlled by supplementary 
regulation which prevents the engine exceeding a fixed 
speed. 

Between the high and low pressure cylinder is placed a 


INTERIOR OF BOILER HOUSE SHOWING COAL CHUTES AND MECHANICAL STOKERS. 


tions per minute under a steam pressure of 120 Ibs. per 
square inch. 

The cylinders measure 19 inches and 38 inches respec- 
tively in diameter, with a stroke of 42 inches. They are 
made of hard, close grained cast-iron, covered with a non— 


reheater receiver, provided with traps to drain off the con- 
densed water. 

The engine frame is the Allis Company’s heavy 1890“ 
rolling mill pattern, cast with a plate in the base to form a 
receptacle for oil thrown olf by the crank-pin, journal, or slides. 
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The journal shells are in four parts, two side, one top and 
one bottom part, with adjustments for taking up any wear. 
The shells are lined with Babbitt metal, expanded in place, 
and bored and scraped to fit the shaft. | 

The ends of the slide are bolted into the cylinder and 
frame. The portion traversed by the crosshead is bored. 


\ 
* | 
pris. 

— — 

) 
[l 


NN 


The connecting rods are of forged steel with solid ends. 
The journal boxes for the crank and. crosshead pins are of 
bronze, the former being lined with Babbitt metal, adjusted 
by means of wedge blocks and locking bolts. The crank 
pin measures 5 inches by 5 inches. 

The crankshaft is 17 inches 


diameter through the wheel 
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PLAN OF Power HOUSE. 


This reduces the chance of hot journals, for it allows the 
crosshead to travel in any path required by the: crank pin 
should the engine from any cause get out of line. The 
crosshead is of cast-iron, furnished with. Babbitt-faced 
removable and adjustable shoes turned and scraped to fit the 
bored slide. The crosshead pin measures 5 inches by 
5 inches. 


hub and generator and 15 inches diameter elsewhere. The 
journals are 15 inches diameter by 26 inches long. The 
cranks are disc pattern pressed and keyed on to the shaft. 
The diameter of ‘the fly-wheel- is 18 feet, and it weighs 
46,000 Ibert” 2" * + 
The pistons: are of. cast-iron, heavily ribbed inside, and 
are provided with followers, bull and packing rings. 


Digitized by S008 e 
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The piston rods are of steel, secured to the crosshead by a 
thread and jamb nut. 
The two horizontal cross-compound engines are arranged 


The injection water is drawn from the canal running 


alongside the power house, the intake being arranged with a 


wrought-iron grid and strainer, preventing the passage of 


side by side in the engine room, with a vertical Allis jet refuse to the pumps. The intake is further so arranged, 


condenser placed 
behind the cylinders 
and below the level 
of the engine room 
floor. The latter 
consists of an air 
pump of 32 inches 
diameter and 12- 
inch stroke, working 
vertically in a con- 
densing chamber. 
The steam cylinder 
is mounted directly 
above the latter and 
connected directly 
with the air pump 
rod. Rigidity is 
ensured by a heavy 
cast-iron guide and 
a large crosshead. 
In order to permit 
of using the steam 
expansively, con- 
necting rod, crank 
and heavy fly- 
wheels are fitted. 
The steam cylinder 
is provided with a 
form of Corliss 
valve. The work- 


ing speed is approximately 50 revolutions per minute. 
The arrangement of exhaust piping is such that either 
engine may exhaust independently into the condenser, or to 


the atmosphere, as desired. 
effected through a back pressure balanced valve, so adjusted as 
to open to full bore immediately the pressure of the exhaust 
steam rises T the piping above the atmospheric pressure, 


! 
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CoaL BINS AND CRANE. 
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STEAM MAINS IN BoILER House ND HoppESs PURIFIER. 


The exhaust to atmosphere is 


$ | Cad 


that the chamber 
containing the valve 
and strainer can 
easily be cut off 
from the canal if 
it is desired to do 
so for cleaning. 

In order to further 
ensure that no re- 
fuse enters the air 
pump with the in- 
jection water, a 
mud box with 
removable strainer 
plates has been 
fitted in the base- 
ment of the engine 
room; this box is 
so arranged that 
it can be opened 
and cleaned with 
the greatest ease. 

The discharge 
from the air pump 
is taken into the 
canal at a point 
some feet distant 
from the intake. 

The boilers! at 
present installed are 


six in number, arranged in three batteries, and are of Messrs. 
Babcock & Wilcox’s make; each boiler has a heating surface 
of 1,790 square feet, and is provided with a superheater. 


The steam piping is of lap-welded mild steel, provided 
with cast-iron flanges screwed on. 
also of cast-iron of heavy section. The diameter of the branch 
pipes connecting the boilers with the main steam header is 7 


The tees and crosses are 
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inches the diameter of the main steam header 12 inches and 8 
inches, and the diameter of branches to engines 6 inches; the 
latter are connected to steam separators mounted immediately 
above the throttle valves of the engines. In order to ensure 
sufficient latitude for examination, three expansion boxes of 
the bellows type have been provided. These latter are made 
from hard drawn copper hammered into shape. 

All the main steam piping is supported from wrought-iron 
brackets provided with adjustable slings so as to allow the 
pipes to move freely in certain directions; stays are also pro- 
vided at suitable points to check vibration. 

In order to admit of ready access to the valves and joints 
of the main steam piping, wrought-iron open work platforms 
have been fitted immediately beneath them. 

The boilers are fitted with underfed mechanical stokers 
supplied with forced draught from two electrically-driven 
fans. These latter are installed in a small building outside 
the boiler house and draw their air from outside. They dis- 
charge directly into a system of air ducts constructed under 
the floor of the boiler room and provided with valves to 
control the draught. Provision has also been made in the 
air ducts to prevent the accumulation of gas should the 
plant be stopped for a short time. 


The delivery from the feed pumps is led through a feed 
water heater of the vertical type arranged to take the 
exhaust steam from the feed pumps and the condenser. The 
steam from these latter can, if desired, be exhausted directly 
to the atmosphere by means of a bye pass. 

The delivery from the feed water heater is taken directly 
into a“ Hoppes” purifier mounted above the boilers. In 
this apparatus the entering feed water is met by live steam 
from the boilers, and trickles slowly over a large number of 
shallow metal trays, and deposits the impurities held in 
solution in the form of rough hard scale on the under side of 
the trays. The front of the purifier is fitted with a door 
easily removable, and the trays or pans can be taken out, 
cleaned and returned with a very small expenditure of 
labour. 

The purified water collected at the bottom of the 
apparatus gravitates directly into the feed main in front of 
the boiler which is in communication with the check valves, 

In addition to the feed pumps each battery is provided 
with an injector coupled directly between the main suction 
piping and the feed delivery main. 

The two Crocker-Wheeler generators at present installed 
are connected to a switchboard mounted upon a platform 


RATHMINES ELECTRICITY WoORKS.—GENERAL VIEW OF ENGINE Room. 


The store of coal is contained in a series of wrought-iron 
bins built against the side of the boiler house and supported by 
wrought-iron columns well brased. Each bin is fitted with 
a chute of rectangular cross-section and communicates 
directly with the corresponding hopper of the mechanical 
stoker. The angle of the floor of the bins and chutes has 
been so proportioned that the supply of coal gravitates without 
any manual labour being expended in trimming. 

The coal bins are fed by a crane alongside, which takes the 
coal from railway trucks by means of a discharging grab, 
and being of long radius is capable of serving any of 
the bins. 

Each battery of boilers is provided with a direct acting 
duplex feed pump, having externally packed plungers. The 
arrangement of connections is as follows :— 

The suction from each pump is connected to a main com- 
municating either directly with the canal or with a well, 
valves being fitted to permit of either being used as desired. 
In the former case the water comes through an efficient 
straining box, 


supported on cast-iron columns at a height of 8 feet above 
the engine room floor. All the electrical connections are 
made at the back of board which is placed so as to allow 
sufficient room for examination of the connections, &c. 

The arrangement consists of two generators, four feeder 
and two lighting panels. Each generator panel is fitted 
with a shunt ammeter, main circuit breaker, two single-pole 
main switches, voltmeter plugs, shunt rheostat and lightning 
arrester. Each feeder panel is provided with an ammeter, 
circuit breaker and two single-pole switches, 

The lighting panels are complete with ammeters, switches, 
and fuses for four main circuits. 

The distribution of the energy to the various parts of the 
extensive works is effected by triple braid weatherproof con- 
ductors mounted on special insulators and carried on wooden 
poles with cross-arms entirely overhead. The four main 
power circuits are terminated on distributing boards placed 
at convenient points, and the current is further distributed 
to upwards of 80 motors, ranging in power from 5 to 100 
horse. These motors are employed in the various opera- 
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tions of crushing, grinding, briquette making, driving, 
hoists, revolving furnaces, fans, blowers, and pumps, &c. 
The total amount of main cable used approximates to a 
length of five miles, 

The current is also used to operate a large Temperley 
transporter on the side of the Manchester Ship Canal, and 
in order to permit of the tower being moved along the side 
of quay as required, the current is led to the machinery by 
flexible cable connected to especially designed plug switches, 
which can be put in circuit at a number of points along the 
quay. 

The lighting of the works is provided for by a number of 
enclosed and open arc lamps, and incandescent lamps. 


RATHMINES ELECTRICITY WORKS. 


INCANDESCENT Lamp Post. 


The whole contract has been carried out by Messrs. Robert 
W. Blackwell & Co., Limited, and at the present moment a 
third engine and generator, and a second jet condenser, in all 
respects similar to the existing ones, are being built, and will 
shortly be installed. 

The ores are originally brought by the Ship Canal along- 
side the corporation’s wharf, where at all times there is 
26 feet of water, and the wharf is suitable for operating 
vessels of 5,000 tons. The ore is discharged at this point 
by a Temperley transporter capable of discharging 60 to 
80 tons per hour, worked by a 35-H.P. motor. The trans- 
porter delivers the ore into the crushing plant adjoining the 
wharf. This plant has a capacity of 90 to a 100 tons 
a day, and is worked by a 100-H.p, motor. It was built by 
the Gates Ironworks, of Chicago, and is so fitted with 
elevators and transporters that the ore after being crushed 
is automatically moved to the ore bins adjoining. Thence 
the ore is hauled to the calcining department, where 10 cal- 
ciners are erected of the revolving table type invented by 
Godfrey, of Swansea. 

The roof of these calciners is fixed but the floor revolves. 
There is an open sector in the roof where the ploughs 


are fixed. These ploughs stit the ore as it moves against 
them, and, being in the open air, are kept cool, and the 
oxidising advantage of cool air fully obtained. The grate 
is attached to the calciner at one side of the open sector, 
gases pass round the furnace and out at the flue on the other 
side of the opening, and thence to the dust chambers and big 
stack. The roof is low to bring the heat of the gases 
effectively to the ore. Each pair of calciners is driven by a 
small motor absorbing 3 H. p. After calcination the ore is 
briquetted : two White mineral pressés, made by Chisholm, 
Boyd & White, have been erected, and through these 
machines the calcined ore and fluxes are all passed. The 
cupola is of the steel jacketted type, made by Fraser and 
Chalmers, of London. It is 18 feet high and 140 inches by 
42 inches at the tuyers. 

At present the corporation do not desilverise the 
bullion that is obtained from the cupola. Slag is tapped 
at each end, and, after passing through settling pots, 
runs into the usual conical moulds, and is_taken thence to 
the zinc department. The blower was made by the Conners- 
ville Company, and is driven by a 100-H.P. motor. The 
pressure of air varies from 1} to 1} lbs. During the last 
two months 2,500 tons of Broken Hill slimes have been 
smelted; more than 90 per cent. of the lead and 
80 per cent. of the silver are recovered- in the bullion, 
the remaining 20 per cent. of the silver passing into the 
zinc slags, and being recovered in the zine department. 
Following now the zinc slags we come to the Siemens 
furnaces, which have been specially built for oxidising the 
zinc. They are of the latest steel-making character, but 
modified considerably in the flues and regenerators, so as to 
avoid being choked up by the large quantities of zinc oxide 
driven off. The slags are mixed with a small quantity of 
fuel, and the heat of the Siemens furnace does the rest. 

The oxide fumes, after passing through the regenerators, 
are taken through cooling towers, and then into dust flues. 
The flues are so arranged, that by means of baffles and 
pockets the dust is caught to a very considerable extent. 
The slag remaining in the furnace is then tapped into a 
large 20-ton ladle, where it settles into a heavy material 
alled matte, and a lighter material, which is the worthless 
slag, and is thrown away. The matte, however, which is 
about a quarter of the whole, is found to contain the bulk of 
the silver that was in the slags and any of the zinc that has 
not been driven off as oxide. 

This matte is weathered and crushed, calcined to drive 
off sulphur, and then mixed with the ore, briguetted and 
smelted. It is specially valuable as an addition to the ore, 
for it has, owing to its contents of iron and soda, a specially 
good influence in keeping the furnace open. 

Of the zinc entering this department, about 7 cent. 
is now being recovered, but the corporation considers that 
this is by no means the whole of what will be caught later 
on. ‘The whole works are supplied with a system of railways, 
both broad and narrow gauge, and labour-saving appliances 
have been adopted of the most improved kinds throughout 
the establishment. 

The corporation, in conjunction with the United Alkali 
Company, is working out a very interesting method of 
recovering the zine from the zine oxide by means of 
electrolysis. Preliminary experiments on a fairly large scale 
have been most satisfactory, and steps are now being taken 
to carry out a thoroughly commercial test. The results of 
this will be of .gereat interest in the metallurgical and elec- 
trical worlds. 

We have to thank Mr. Dawson for the great assistance 
he has rendered us in compiling this exhaustive description 
of a remarkable undertaking. 


RATHMINES ELECTRICITY WORKS. 


Tu question of providing a supply of electricity for Rath- 
mines, near Dublin, first received practical attention in 1895, 
when, principally owing to the exertions of the late Mr. S. H. 
Bolton, J. P., a special committee was appointed to consider 
the advisability of establishing a municipal service. 

It was the general feeling that the work should be under- 
taken by the local authority—then the Rathmines and 
Rathgar Improvement Commissioners—and as a first step 
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towards the realisation of the project the Commissioners 


authorised the committee to make application to the Board 


of Trade for a provisional order under the Electric Lighting 


Acts. The result was the granting of the Rathmines and 
Rathgar Township Electric Lighting Order in 1896, the 
Royal assent to the confirmatory Act being accorded on 
July 20th of that year. 

In the meantime the Commissioners had consulted Mr. 
Robert Hammond, of Westminster, as to the best means of 
fulfilling their statutory obligations under their order, and 
in July, 1898, Mr. Hammond was authorised to prepare 
the necessary plans and specifications for the generating 
works and mains. Tenders for the various sections of the 
work were publicly invited in the following year; these 
were carefully examined by the Committee, and on their 
recommendation the Council gave out the contracts as 
follows :—, 


Particulars, Names of contractors. 


R. Taylor & Sons, Marsden, 

Yorks. i 

Mather & Platt, Limited, 
Manchester. , 

J. Spencer, Ltd., Wednesbury. 

Wheeler Condenser and 
Engineering Co., U.S.A. 

Klein Engineering Company, 
Ltd., Manchester. 

Higginbottom & Mannock, 
Manchester, 

James White, Glasgow. 


Boiler-house plant 
Engine-house plant 


Pipe work sey 
Condensing plant 


Water cooling plant 
Travelling crane 


Switchboard and testing 
instruments 

Battery of accumulators Tudor Accumulator Company, 
Ltd., London. 

Supply mains: 

Insulated cables and trench 

work 

House meters 


British Insulated Wire Com- 
pany, Ltd., Prescot. 
S. Z. de Ferranti, Limited, 
Holliuwood. 
Public lighting: 
Arc lamps 


TF Veritys, Ltd., Birmingham. 
Incandescent lamps... 


General Electric Company, 
Ltd., London. 


zuildings J. Donovan, Dublin. 


The direct current three-wire system is employed, energy 
being supplied to consumers at a standard pressure of 
220 volts for lighting and for small motors, and 440 volts 
for motors requiring more than 5 KW. 

The generating works are situated in a convenient central 
position on the Council's land at the rear of the Town Hall, 
where adequate space for extension is available. 

The buildings form a substantial structure of brick and 
stone, and comprise engine and boiler houses, battery and test 
rooms, engineers’ offices, stores and workshops. The engine 
house is 37 feet wide, the length from the wall at the back of 
the switchboard to the temporary end being 48 feet. 
Parallel with it is the boiler house, and on the opposite side 
are the workshops and the chief assistant's office. The 
battery room, test room, and general offices form the front 
part of the group. 

The steam generating plant comprises three Lancashire 
boilers, each 30 feet long and 8 feet in diameter, made by 
Messrs. Robert Taylor & Sons, of Marsden, and fitted with 
Vicars’ mechanical stokers. They are constructed of six 
rings of mild steel, and have an evaporating capacity of 
7,000 Ibs. of water per hour at a pressure of 160 lbs. per 
square inch with the feed water at 60° F. The flue dampers 
are handled from the boiler front by means of counter- 
weights sliding in guides, which are calibrated to show the 
extent of the opening. The whole of the safety fittings, 
valves and gauges were supplied by Messrs. Hopkinson. 
The lagging of the boilers with fossil meal, to a depth of 
3 inches, was undertaken by Messrs. Haacke & Co. 

A double ram steam pump by Green, a Holden & Brookes 
injector, and an electric combination consisting of a Lundell 
motor with a three-throw single-acting pump by Blake and 
Knowles, are provided to deal with the feed water. 

The steam and feed pipes are of lap-welded steel, the latter 
galvanised, and the lagging is of sectional magnesia covering. 
The pipe work, including the erection of the cast-iron feed 
tank and the feed water heater, was carried out by Messrs. 
John Spencer, Limited, of Wednesbury. 

A Green’s economiser, containing 96 tubes, has been 
erected in a bye-pass from the main flue between the boilers 
and the chimney stack ; the, scrapers of the economiser and 


the mechanical stokers are operated through belting by an 
ironclad 6-B.H.P. Crompton motor. 

In the engine house there are two generating sets, one of 
300 KW. capacity, and the other of 150 KW., the two being 
capable of supplying electrical energy for about 22,500 lamps 
fixed on consumers’ premises. With the aid of the accumu- 
lators about 30,000 lamps could be dealt with. 

Each set consists of a pair of four-pole Mather & Platt 
dynamos driven by a Willans central valve engine. The 
larger engine has three cranks and nine cylinders and 
runs at 320 revolutions per minute. The smaller engine has 
two cranks and four cylinders, and runs at a speed of 360 
revolutions per minute, the working steam pressure being 
150 lbs. to the square inch, 


ARC Lamp _ Post. 


A steam separator is fitted to each engine, and the lubri— 
cation is effected automatically. The guaranteed steam 
consumption at full load when running condensing is 24% Ibs. 
per kilowatt-hour for the 300 KW., and 29 Ibs. for the 
150 KW. set. 

A Mather & Platt motor-generator is provided for charg- 
ing the regulating cells of the battery of accumulators. 

A jet condenser with a steam-driven direct-acting pump 
has been fitted in the cellar by the Wheeler Condenser and 
Engineering Company. It maintains a vacuum of 26 inches, 
and raises the water to the top of a Klein cooling tower, in 
which it is reduced in temperature by about 30° F. This 
tower cooler uses natural draught, and is able to deal with 
40,000 gallons per hour. 

The engine room is traversed by a 10-ton crane, supplied 
by Messrs. Higginbottom & Mannock, of Manchester. 

The switchboard, surmounted by an electrically wound 
clock, is situated on a platform at the end of the engine 
room, and stands upon a plinth of glazed bricks, 18 inches 
high. Its length is about 17 feet. The board is divided 
vertically into three panels, the arrangement being the usual 
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one of outers to left and right, neutral and battery regulators 
in the centre. 

Provision has been made on the outside panels for four 
dynamos and for nine three-wire feeders, also for the main 
circuit of the battery. The centre panel carries the electro- 
static voltmeters for the “ pilots ” and battery, together with 
the ammeters for the“ neutral’ and the earth mains, and a 
protective device to short circuit the earth current recorder. 

In each dynamo circuit is a minimum cut-out, an ammeter, 
a two-way switch and fuse and a shunt regulating switch. 
One polarised voltmeter serves each pair of dynamos. 

Each feeder has two ammeters with duplex switches and 
fuses fixed on the upper half of the outer panels. A chamber 
below the switchboard contains the neutral bar and the 
registering watt-hour meters on Aron’s three-wire system. 

The battery is arranged to be charged by the booster 
in conjunction with the generators. A multiple contact 
switch for regulating the supply when taken from the 
accumulators is situated in the accumulator room, and is 
operated through rods and chain gear from hand wheels 
fixed at the bottom of the centre panel of the switchboard, 

The booster gear consists of an ammeter and double-pole 
two-way switch and fuse, with a starting switch for the 
motor side. A Crawley automatic switch protects the 
dynamo of the 
booster, and a 
double shunt regu- 
lator permits of the 
insertion of a vari- 
able resistance into 


the field magnet 
circuits. 
Messrs. J. White, 


of Glasgow, erected 
and connected up 
the board and made 
all the apparatus 
thereon, excepting 
only the watt-hour 
meters. 

The battery con- 
sists of 274 Tudor 
cells, each cell con— 
sisting of six 
positive and seven 
negative plates in 
a lead box. They 
are arranged in two 
tiers upon stout oak 
frames, Which are protected from acid spray by a coating 
of special paint. 

Forty-nine cells on each side of the neutral serve as 
regulators, and are connected in steps to the stops on the 
regulating switch by bare copper rods, 

The battery is capable of discharging at 80 amperes for 
10 hours with a terminal pressure of 500 volts. The 
normal and maximum rates are 120 and 150 amperes on 
“charge,” and 80 to 216 on discharge.“ 

The whole of the work connected with the manufacture 
and laying of the cables has been carried out by the 
British Insulated Wire Company. The “solid system” has 
been adopted, all the feeder and distributor cables being 
triple concentric, paper insulated and lead sheathed. They 
are laid in cast-iron troughing, filled in solid with pitch 
tempered with resin oil, 

For the distributing network 10 and 05 square inch 
cables have been laid, the outer conductor forming the 
“neutral” of the three-wire system. There are at present 
seven feeders comprising *4 and *3 square inch cables. 

For the public are lamps 7/16 single cables are used, 
while concentric cables are employed for the incandescent 
street lamps and for house connections. 

Altogether, 45 miles of cables have been laid. This does 
not include the pilot wires, which are laid in the same troughs 
as the feeders, 


„eh 


at 


The insertion of cast-iron junction boxes at numerous 
POLNts facilitates the isolation of any section of the distribu— 
ting network either for repair or for making connections, 

Arc lamps to the number of 108 have been fixed in the 
principal thoroughfares, spaced about 65 yards apart, and 


BOILERS AND FEED PUMPs. 


carried at a height of 18 feet from the roadway by cast-iron 
pillars, with an ornamental curved bracket of wrought-iron 
construction. The lamps were made by Messrs. Veritys, and 
the posts by James Allen, sen., & Sons. The arc lamps are 
run in 12 series of nine lamps each, connected across the 
outers of the distributors. The extinguishing of one or more 
lamps will not affect the remainder, as an automatic switch 
is provided to substitute a wire resistance for the lamp. The 
terminal lamps on each series are fitted with single-pole 
switches and fuses, all the lamps being provided with sub- 
stitutional switches. A lowering gear enables trimming 
operations to be carried out from the roadway. 

Lighter and shorter posts, 230 in number, each bearing a 
two-arm bracket carrying a pair of glow lamps, deal with 
the lighting of the quieter streets, These were cast by 
Macfarlane & Co., and were fitted up and erected by the 
General Electric Co., of London. They are connected 
through a switch and fuse in the base to the distributing 
network. | 

With the object of placing the supply at the disposal of 
all classes of consumers the Council has decided to charge 
6d. per Board of Trade unit for private lighting, and 3d. 
per unit for power and heating. A discount of 5 per cent. 
is allowed off the above-named figures, which brings down 
the prices approxi- 
mately to 54d. per 
unit for lighting. 
and 24d. per unit 
for power. 

It is generally 
accepted that one 
unit of electricity 
is equivalent, light 
for light, to a little 
more than ith of 

1,000 feet of gas, 
so that electricity 
at the net price of 
54d. per unit 
charged by the 
Rathmines Council 
for lighting can be 
obtained at prac- 
tically the same 
cost as gas, the price 
of the latter being 
3s. 8d. per 1,000 
cubic feet. 

For the benefit 
of those consumers who do nos care to expend the 
necessary capital in installing the wires and fittings 
in their premises, the Committee has adopted the 
“free wiring’ scheme of the National Electric Company, 
of London, charging by -way- of rental for the wires 
and fittings, the sum of 1d. for every unit used, in addition 
to the ordinary charges made for the electrical energy 
supplied. This method of charging, as we have pointed 
out before, is open to severe criticism, as it directly tends to 
keep down the consumption- of . energy, and taxes most 
heavily the most desirable consumers, It would be far mote 
equitable to charge a fixed rental per lamp installed. 

The area of supply constitutes the whole of the district 
of Rathmines and Rathgar; the mains have been laid 
throughout the principal streets, and extensions to the 
other parts of the district have already been decided 
upon. The contract will shortly be given out for the 
probable requirements over the next three years; the Council 
will then be able to lay down the mains in any other 
street where the demand is likely to yield a reasonable 
return on the capital expenditure on that section of the 
Mans, , 

At present there are about 1,160 lamps of R C.P. connected 
to the mains, while applications for a further 3,050 lamps 
are in hand. In addition to these the public lighting re- 
presents about 2,540 &8-c.p. lamps, the total demand thus 
being equivalent to 6,750 lamps. A temporary supply has 
been given for the past month free of charge. 

The capital cost of the generating works, mains, and 
public lamps amounts to about £71,000. 

The whole of the works have been carried out under the 
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supervision of Mr. Robert Hammond, the consulting 
engincer. Mr. G. F. Pilditch, who has acted as clerk of the 
works for Mr. Hammond, is now the resident electrical 
engineer, Mr. S. T. Land being his chief assistant. 


BUSINESS NOTES. 


(Continued from page 420.) | | 
Address.— Messrs. Heaton & Smith, Limited, of Salford, 


have opened showrooms in London at 1, Holborn Circus. 


Books Received.— Les Decharges Electriques dans 


les Gaz,” translated from the English of J. J. Thomson by Louis 
Barbillion. Paris: Gauthier-Villars. 1900. 5 francs. . 
“ Annalen der Physik,” (fourth series). Vol. 3, No. 9. Leipzig: 
J. A. Barth. 1900. 
„Construction of Large Induction Coils.” A. T. Hare. London: 
Methuen & Co. 1900. 


Campbell Gas Engines.—A gold medal has been 
awarded to the Campbell Gas Engine Company, Limited, for their 
exhibit of gas and oil engines at the Paris Exhibition, and 
seven members of thcir staff, foremen and workmen, have been 
awarded silver and bronze medals for the work which they have 
done in connection with the exhibit. | 


Direct Reading Ohmmeter.—<A cheap and efficient 
portable instrument for the rapid measurement of resistances, 
which is simple enough to be understood and used by workmen, has 
lately been brought out by Messrs. Jas. Hartley & Co., of Man- 
chester. The instrument is based on the slide-wire bridge principle, 
but instead of using a galvanometer, a telephone is employed as in 
the Kohlrausch bridge for determining the position of balance. 
There are four direct reading scales, differently coloured, each 
brought into use by inserting a plug in a socket of corresponding 
colour ; by this means a wide range is obtained. Instead of having 
a sliding key, contact with the slide wire is made with a stylus, 
which is held-in the hand. The battery is enclosed within the case 
of the instrument, and, so far as we can gather from the description 
furnished to us, no induction coil is used, the click heard in the 
telephone at the moment of contact being sufficient to indicate want 
of balance. The overall dimensions of the apparatus are 17 inches 
x 5inches x 44 inches, and it weighs 74 lbs. 


Electric Fan.—The Sun Fan Factory, Limited, of Brad- 
ford, are introducing a combination of their well-known Sun” 
fan with an electric motor, directly connected to the fan-shaft, as 
shown on the illustration herewith. As will be seen, the motor is 
of the enclosed type with doors over the commutator, which can be 
opeued for access to the brushes. The whole combination is very 
neat, light, and compact, owing to the fact that the entire frame- 

work carrying the combination is of wrought-iron, giving great 
lightness and strength compared with the ordinary cast-iron frame- 
work. The fan itself, owing to the special form and depth of the 
blades, and the construction of the centre boss, is very efficient. 
The motors are of the four-pole enclosed type with slot-wound 
armatures, and are said to give a very high efficiency, a typical 


result being that a 30-inch fan motor at 700 revolutions moves 
10,000 cubic feet of air per minute with a consumption of 800 watts. 
The leads to the motor are led through one of the arms, which is 
hollow, and are thus protected from the danger of fuuling the fan. 
Another special point is, that the journal in front of the fan, which 
takes the thrust when the fan is working, is fitted with a screwed 
plug in the end, between which and the shaft are two discs to 


reduce friction. This makes the bearing adjustable end way, and 
also gives immediate access to it if required. The whole combina- 
tion has been designed as the result of long experience, to give the 
highest efficiency compatible with durability and steady constant 
lunning. 


Electric Tracks.—The McGuire Manufacturing Com- 


` pany, of Chicago, said to be the oldest and one of the best known 


electric truck manufacturers in the United States, inform us that 
they are about to establish a factory in Great Britain. They have 
opened branch offices at 5, Warwick Court, High Holborn, where any 
information concerning their line can be obtained. Pending the 
establishment of a factory in this country, orders will be supplied 
from the Chicago works. We understand that the company have 
supplied their trucks to over 300 of the leading railways in Europe 


and America. 


Fined under the Factory Act.—The St. Helens Cable 


Company, Limited, were summoned some days ago at the 


Warrington Police Court, before the Mayor (Ald. Roberts) and other 
magistrates, that on July 5th, being the occupiers of a factory under 
the meaning of the Factory and Workshops Act, 1878, they failed 
to fence certain machinery in a certain room, wherewith Elizabeth 
Allen was killed. They were further charged that on June 3rd, 
being Sunday, they employed eight young women. The defeudants 
pleaded guilty. Major Roe, factory inspector, prosecuted. 

Mr. Heyl-Dia, mauaging director of the works, said the shafting 
had only been coupled a few days previously for the purpose of 
experimenting. No machines were on the table for about 30 yards, 
but there was some shafting revolving underneath. No girl had any 
business to be in that part of the room. In due time the whole of 
the shafting would be protected. It had been coupled without 
orders. 

Mr. Oulton said the directors wished to express their deep regret 
at the committal of the offence, but said the company were a new 
company, and at the time of the accident had not got their place 
into proper working order. They. were gradually doing so, and 
were now in very good order. The shafting had been connected but 
a few days, and that without the knowledge of the directors. 

The Bench accepted Mr. Oulton’s statement with regard to the 
ignorance of the directors of the committal of the offence, but 
owing to its serious nature, they inflicted a fine of £20 and costs 
in the first charge, and £1 and costs on each of the other eight 
charges. 


Fire.—On the morning of 6th inst. some electric wires 
fused in a chamber beneath the lift well at the Bank station of the 
City and South London Railway. A slight fire occurred. The Bank 
station is situated under St. Mary Woolnoth Charch. 


Lift Accident,—A fatal accident occurred at the London 
Bridge station of the City and South London Railway last week. 
While one of the electric lifts was being tested, H. A. 8. Judge, an 
electrician’s mate, attempted to climb out of the well and was 
crushed by the descending cage. At the inquest a verdict of 
“ Accidental death ” was returned. 


Track Joints and Bonds.—Mr. W. E. Kenway sends 
us an illustrated description of his new Victor“ rail joint, and 
“ Victor” bond for electric tramways. The former is made with 
fish-plates of an angle-iron section, bolted both horizontally and 
vertically, and so shaped as to give the maximum resistance to both 
the beuding and the twisting moments at the joint. A double steel 
bolt, of which the two shanks are united by a stout bar, passes 
through notches cut in the ends of the rails, andthrough the centre 
holes of the fish-plates, so as to give additional strength at the 
weakest point. The bond consists of two flat, somewhat S-shaped 
slitted bars exactly alike, each provided with a plug at each end. 
The plug at one end is about 1 inch in diameter outside, and is 
pierced with a taper hole; the other plug is coned outside 
to fit into this taper, and is pierced with a hole 
about 4 inch diameter. Placing the two parts of the bond, 
one in either side of the web of the rail, with the plugs 
reversed, the larger plugs enter the holes prepared in the web, 
and the smaller plugs fit into the larger ones. A steel drift pin is 
then driven into the small holes, expanding all the parts into 
intimate contact with each other, and with the rails. The bonds are 
short, and are entirely covered by the fish-plates. 


Trade Announcements,—Mr. Alph Steiger has removed 
from 16, Mincing Lane, E. C., to 28, Victoria Street, Westminster, 
S. W. As representative of Messrs. Escher, Wyss & Co., of Zurich, 
Switzerland, Mr. Steiger has reccived the order for the complete 
hydraulic plant to be erected on the Cauvery Falls, in India, by the 
Goverument of Mysore. The plant will develop 7, 800 H. P., and 
will be used for a large electrical transmission plant. 

The offices of the City and South London Railway have been 
removed to 71, Finsbury Pavement, E. C., over the company's Moor- 
gate Street station. 

Messrs. Walker & Hodgetts, electrical engineers, have removed 
to more extensive works at St. Simon's Electrical, Works, Salford, 
Manchester., 


p — 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee of 
the Town Council agreed last week to increase the salary of the 
electrical engineer by the amount of £50 per annum, by annual 
increments, until it reaches £500. The present salary is £300. 
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Alnwick.—The District Council has consented to support 
the application of the Northern Counties Electricity Supply 
Association for a provisional order. 


Batley.—The estimates of the cost of the proposed elec- 
tricity works have becn revised by the engineers and raised from 
£22,231 to £25,602. An application is to be made to the Local 
Government Board for leave to borrow this amount. 


Bradtord.—The Board of Guardians, having failed to 
make satisfactory arrangements with the Corporation for the supply 
of electric light, has obtained authority to borrow £6,500 for the 
purposes of its own installation, and has Ict the contracts. The 
installation is for 1,200 lights. 


Brazil.—The Société Anonyme du Gaz de Rio de 
Janciro, a Belgian company, with offices at Rio de Jauciro, has 
secured an extension of its privilege for lighting that city by gas to 
the year 1940 aud by electricity to 1915. The distribution of elece 
tric current is to be subterranean and the system of lighting to be 
by arc lamps. A good deal of new machinery and equipment is to 
be added to existing plants for the purpose. ** 


Carnoustie.—The Burgh Commissioners have been 
advised by Mr. W. T. Purvis, Edinburgh, to proceed with their 
application for powers to supply electric lighting for the burgh, and 
then transfer their order to Messrs. Crompton & Co., of London, 
who would bind themselves to erect works, and vend electricity 
within the burgh, according to a stipulated scale. 


Cheltenham.—The electrical engineer is considering the 
tenders for coal. The lowest tender is ‘stated to be 150 per “cent. 
highor than two years ago. He has also recently prepared a 
detailed estimate of the cost of certain electric lighting extension 
works necessary. He puts it at £6,000. The work in connection 
with Mr. Nevins’s electric tram scheme is to be commenced this 
mouth. 


Cowes.—The Board of Trade has consented to allow the 
District Council's provisional order to remain in force for 12 
months longer, but insists on steps being taken under it during 
that period. 


Dudley.—The annual financial statement of the borough 
accountant shows that the liabilities on electrical supply account 
amounted at the end of March to £7,755, including £2,122 for 
buildings, £3,496 for machinery, and £511 fur engineers’ fees. The 
first amount received from the tramway company for current 
supplied for nine months amounted to £844 16s. 2d., the quantity 
consumed by the company being 101,377 units, at 2d. per unit. 
Payments only are shown, because it was impossible to include a 
proper income and expenditure account and balance-sheet for the 
year owing to the price per unit for current supplied to the tramway 
company not having been fixed by the Board of Trade: The matter 
has been settled now, however, and the first amount received, as 
stated above. It may be added that the Corporation will supply all 
the tramways within the borough with current, and as there are 
three other lines shortly to be started, as well as the electric light- 
ing of the town, there ought to be in the near future a substantial 
incume from the supply of electric current. 


Electro-Chemistry.—A great centre of elcctro-chemical 
industry (says the Engineer) is springing up in Sault St. Marie, both 
on the American side and on the Canadian side. A company with 
£6,000,000 capital has been organised for the development of the 
water-pow er here. Ten thousand horse-power are to be taken by 

‘the American Alkali Works; 14,000 E. P. are already utilised on the 
Canadian side in making paper pulp. There are also nickle reduc- 
tion works and chemical works, and other enterprises are in con- 
templation 


Felling.—The District Council has resolved to apply to 
the Board of Trade for a provisional order for the supply of elec- 
tricity in the district. 

Glasgow.—One of the most complete installations of 
electric light in this country has been introduced into the Ruchill 
Fever Hospital, erected by the Glasgow Corporation. There are no 
fewer than 4,000 electric lamps in the building and grounds. For 
six years the hospital has been in course of construction, and the 
cost exceeds £250,000. More than a thousand persons will be under 
the roof of the hospital when it is in full working order. 


Gosport,—The Electric Power Distribution Company 
have submitted to the District Council proposals for dealing with 
the electric hghting order granted to the Council, and also with the 
tramways in the district. The company would undertake all the 
obligations of the order upon special terms as to the price to be 
charged tor the publie and private lighting, with an option to the 
Council to acquire the undertaking at stated periods at a valuation 
in the usual way. As to the tramways, the Council would, in the 
first instance, have to give notice to the Gosport Street Tramway 
Company under Section 43 of the Tramways Act, 1870. The com- 
pany intimate that they have arranged with the British Electric 
Traction Company to assist them in dealing with the tramway portion 
of the proposal. 

Wampstead.—The report on the Vestry’s electrical 
undertaking, just issued, states that the capital outlay since the 
commencement of the undertaking five years ago has been 
£162,212. The total receipts fur the year amount to £30,661, an 
increase of £6,283 on the previous year. The gross profit amounted 
to £16,325, of which the repayment of Joans and interest absorbed 
46,619. The total net profit since the commencement of the under- 
taking has been £20,586. 


Inverness.—The North of Scotland Electric Light and 


Power Company, Limited, has proposed that the Town Council's 


order for electric lighting be transferred to the company on terms 
to be arranged. 


Leeds.—The City Council has resolved to abolish elec- 
tricity meter rents on October Ist. 


Leigh.—The Gas, Water and Electricity Committee of 
the Town Council have resolved that electricity supplied to any of 
the departments of the Corporation be charged for at the uniform 
rate of 3d. per unit. In consequence of an agitation amongst the local 
tradesmen against the conditions of supply, it has been decided to 
give consumers of electricity the option of purchasing current for 
lighting purposes either on the maximum demand indicator 
system, as at present in force, or at a uniform price of 5d. per Board 
of Trade unit. 


London.—Sr. Pancras.—It is perhaps due to the 
impending transformation of the St. Pancras Vestry into a borough 
council in November, and the desire to bring the final statement 
under the old régime up;to date, that the chairman of the Elec- 
tricity and Public Lightivg Committee has delayed until now the 
issue of his report for the past year. As it is the report of Dr. W. 
Smith (the chairman) covers a period extending from May, 1899, to 
September, 1900. It points out that during that time a great 
advance has been made in the undertaking which has necessitated 
the carrying out of important extensions, although the difficulty of 
obtaining new plant has caused great anxiety to the committee and 
the staff. New consumers have been connected to the mains 
representing an extra demand for supply to 11,305 16-C. . glow 
lamps, 106 arc lamps, and 25 motors equal to 89 H.P. The accounts 
for 1899 (which have already been reviewed in these columns), show 
a net profit of £6,842, which with £1,892 brought forward from 1898, 
make a total of £8,734 available for disposal. Of this sum £1,600 has 
been written off fordepreciation of accumulators, metersand switches; 
£2,000 has been placed as a contribution towards the lighting rate ; 
£4,000 transferred to the reserve fund,and £1,134 carried forward 
to the next account. During tiie period from 1892 to 1859 the total 
revenue amounted to £205,452, and the trading expenditure to 
£128,501, whilst £58,662 has been devoted to the repayment of 
capital and interest. The total profit of £18,288 from the commence- 
ment of the undertaking has been distributed as follows:— 
Preliminary expenses written off, £554; depreciation, £1,600; 
contributions to lighting rate in lieu of further reduction in price, 
£3,000; reserve fund, £12,000; and carried forward £1,134. The 


capital expenditure per unit sold, which in 1892 was 4s. 1d., now 


amounts to 2s. 3d. The report mentions that during the year 
extensive alterations and extensions have been carried out at the 
Regent’s Park station, the additional plant being completed, con- 
sisting of four 850-H. P. engines and dynamos, six 500-w.p. 
dryback marine boilers, condensing plant, fecd-water heaters 
and new switchboards. In the case of the King’s Road 
station the great demand for electricity haf necessitated attention 
being given to the subject of extensions of the buildings, but in con- 
sequence of the present Vestry being shortly dissolved it has been 
considered advisable to postpone the question. In the meantime 
the electrical engineers has been instructed to consider what action 
should be taken in the matter. The report states that as the Elec- 
tricity Committee has decided to carry out most of the extensions of 
mains by its own workmen without the aid of contractors, the 
outdoor staff has been considerably increased during the past year 
ortwo. Inthis connection the chairman testifies to the very satis- 
factory, economical and expeditious manner in which the work 
has been done under the superintendence of Mr. W. A. Brown, 
the distributing engineer. During the past 18 months 152 additional 
arc lamps have been erected in various thoroughfares, bringing the 
total up to 379 arc lamps. As the lighting of the Prince of Wales 
Road, Malden Road, and Queen's Crescent by means of the enclosed 
type of arc lamp has not proved satisfactory, the Committee called 
upon the contractors to replace the lamps with those of the Brockie- 
Pell open type, and since the alteration the lamps appear to be 
satisfactory. Nearly all the are lamps sanctioned by the Vestry 
having now been completed, the Committee have ordered a list to 
be prepared of the streets next to be taken in hand, especially in 
view of the large increase in the price of gas. The report, which 
then refers to the recent reductions in the charges for supply for 
private and public lighting, and states that, as a result, electricity is 
now cheaper than gas. In conclusion, the Electricity Committee 
record their satisfaction with the manner in which the work of the 
department has been carried on by Mr. 8. W. Baynes, chief electrical 
engineer, and Mr. A. E. Pycraft, chief clerk, and the officers of the 
engineering and clerical staffs respectively, and the Vestry, at the 
meeting last week, adopted a resolution to that effect. 

VICTORIA EMBANKMENT.—The works which are being carried out 
by the County Council for the lighting of the Embankment with are 
lamps are now approaching completion. About 144 500-watt lamps 
will be distributed over the Embankment and its approaches, and 
Westminster and Blackfriars Bridges; they will be spaced about 
45 yards apart on the edge of the kerb, and will be divided between 
nine circuits. The generating station adjoins Charing Cross District 
Railway station. Sir Alex. Binnie is the author of the scheme, with 
Mr. T. P. Gunyon as superiutending engineer. 

SHOREDITCH. — The Vestry has received the County Council's 


sanction to a loan of £21,905 for Haggerston electricity 


works. 


Nelson.—The Town Council has received the sanction of 


the Local Government Board to the borrowing of £11,950 for 
electric lighting purposes. 
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o 
Llandaff.— The District Council has resolved to apply 
for a provisional order for the supply of, electricity, and will not 
empower any company to obtain an order. 


Newbury.—The electric lighting provisional order 
ee by the Town Council eight years ago, expired on the 
22nd ult. 


Nuneaton.—The Council has adopted the report of the 
Electric Committee as follows :— 

To take over the undertaking on Beptember 29th next; to accept the tender 
of Messrs. Babcock & Wilcox for new boilers for about £1,060; to accept the 
tender of the Hart Accumulator Company for accumulators at £1,068 ; to accept 
the tender of Mr. Edward Charrington for switchboard at £891; to accept the 
offer of Messis. Clarke, Chapman & Co., for exchanging the existing armature at 
£66; to accept the tender of the Nuneaton Engineering Company for a 
travelling crane at £120; to purchase testing instruments at a cost of about £50; 
to purchase new engine and dynamo at a cost of about £1,900, and to purchase 
an economiser at a cost of about £830. 

Peterborough.— The Corporation are hurrying on their 
electric light works, and it is expected that the supply will be com- 
menced in about three weeks’ time. 


Pontefract.—The Council on 5th inst. resolved to apply 


for a provisional electric lighting order, and to oppose a company. 


Saltburn.— The Cleveland and South Durham Assets 
Company appear to be disposed to sell to the Council their plant, 
cables, and ‘electric generating station for the electric lighting of 
Saltburn for £10,000. The Council will consider the matter at its 
next meeting, but the clerk will in the meantime obtain informa- 
tion re the extent of the plant, number of lights installed, prospec- 
tive number of lamps, and so on. 


Sheffield.— There was a breakdown of the electric light 
on the Sharrow section on Sunday last at 6.30 p.m., due to some 
defect in the mains. It was found impossible to locate the scat of 
the eects for some time, but the defect was remedied just before 
10 o'clock. 


Spain.—A company has just been formed, with a capital 
of £60,000, to be known as La Compania Costmetorà del Salto de 
Leizarrn, to put down a plant to utilise the water-power of the 
River Leizaran (province of Guipuzcoa) in the generation of elec- 
trical energy. 


Standish.—The District Council has decided to apply 


for a provisional order for the supply of electricity in the district. 


Swansea.—The Town Council has decided to carry out 
the free wiring of consumers’ houses on its own account, without 
the aid of a company. 


Train Lighting in Siberia.—In the course of an 


interesting article in the Daily Chronicle describing a run in the 


Siberian Express from Moscow to Irkutsk, Mr. Henry Norman states 


that behind the locomotive comes a composite car, the forward 
part being the locked luggage compartment, and the after section 
being the kitchen. Between the two is the electric light plant, for 
the entire train, even to the red tail lamps, is lighted by electricity. 
This plant is an illustration of thé enterprise Russian engineers are 
showing in every direction. Steam is supplied by an ordinary 
upright boiler, but the dynamo is run by a tiny de Laval steam tur- 
bine. The electric plant has not been out of order for a moment 
since we started, and the train is lighted magnificently.” 


Yeadon.—The District Council have resolved to apply 
to the Board of Trade for an extension of the term of the Council’s 


provisional order for electric lighting on the score of the “ depressed 


state of trade and the undeveloped condition of the town. 


ELECTRIC TRACTION NOTES. 


Barton.—The Barton Rural District Council decided at 
their meeting on Wednesday to scek a provisional order for the con- 
struction of electric tramways in the township of Clifton, as the 
only means of getting a complete conncction between the towns of 
Salford on the one hand and Bolton on the other. 


Bradford.—The Tramways Committee has recommended 
tenders for the erection of a tramshed at Thornbury, to cost about 
£14,000, for acceptance. 


Crewe.—The Council last week endorsed the recom- 
mendation of the Electric Light Committce to go in for a scheme 
of electric tramways, to be worked in connection with the electric 
lighting station. 


Halifax.—The Tramways Committce has received letters 
from the Queensbury and Shelf District Councils urging them to 
carry out the extension of tramways to their respective places at 
the very earliest opportunity.” 


Holland.—The Financial Times says that the Zuid- 
Hollandsche Elektrische Spoorweg Maatschappij is the title of a 
company formed for the purpose of constructing an electric railway 
to connect Rotterdam with the Hague and Scheveningen. The 
authorised capital is 3,000,000 florins of ordinary shares, and 
4,000,000 florins of obligations, and of the latter 1,000,000 florins 
in 4} per cents. are now being raised in Amsterdam and Rotterdam. 
It is estimated that the railway, which is promoted by Dutch and 


German capitalists, will be completed in 1903, at a cost of 7,800,000 
florins, and it is due to this combination that the whole of the 
plant for the railway and all the electrical machinery have been 
ordered from Siemens & Halske, of Berlin. 


Leeds.—The Council has resolved to apply for Parlia- 
mentary powers to construct several branch tramways to act as 
auxiliary lines to relieve the congestion in Boar Lane. It seems 
that members of the Works Sub-committee are to be permitted to 
ride upon the platforms of the tramcars whenever they thought 
proper.” It is stated that this will give them the facility of 
instructing drivers and guards who are not properly doing their 
work.” We hope these sub-committee members will be sure they 
themselves know what they propose to teach. We rather question 
whether this arrangement will lead to more efficient management of 
cars, rather would it lead to certain kinds of friction. 

The Corporation is having an electric launch built for plying on 


the lake in Roundhay Park. The boat, which will accommodate 45. 


passengers, is to be launched on the Thames next week. 
Liverpool.—At the last meeting of the Liverpool City 


Council a recommendation from the Tramways Committee that 
certain new lines of tramways, not included in last year's estimates, 
be constructed in the city of Liverpool at an estimated cost, with 
electrical equipment, of £23,167, was approved of after discussion. 
A further recommendation that Mr P. McCullough, works superin- 
tendent and general assistant, be appointed assistant manager of the 
Liverpool tramways at a salary of £500 per annum, was also agreed 
to. The Council authorised the Tramways Committee to order 100 
new electric cars from Messrs. Dick, Kerr & Co., Limited, London, 
of the same type as those now being supplied under an existing 
contract, and at the price therein stated. By the end of the present 
year Liverpool will have 100 miles of electric tram route, probably 
all in operation. When the work of construction began it was 
expected that a mile of track per week would be constructed. The 
actual average has been two miles and aquarter per weck, and two miles 
a week is now regarded by the city engineer, Mr. John A. Brodie, 
as an easily negotiable quantity. What may now be termed the 
standard type of Liverpool car is a double-decker, built on a 
single truck, and measuring 27 feet overall. The weight is 8 tons, and 
the car carries 56 passengers, and can be run on an expenditure of 
slightly less than 1 Board of Trade unit per mile. Each car is pro- 
vided with two 25-H.p. motors. The Liverpool Corporation have 
now 220 cars in hand and 230 more on order. Three electrical 
generating stations have been established, the last two, those of 
Pumpfields and Lister Drive, having machinery of 12,000 H.P. each. 
Willans engines of 1, 200 E. P. each are directly coupled to Siemens 
dynamos, and produce a current of 1,450 amperes at 550 volts. 
The electric cars, of 50 H. P., are run at a cost of 667d. per mile, 
against 10°14d. per mile under the old three-horse tram system. 


Manchester and Liverpool Electric Railway.— Those 
responsible for the electric railway scheme are pushing the work 
forward with all possible speed, having decided to renew their 
application for Parliamentary sanction next session. Mr. F. B. 
Behr, the inventor, arrived in Liverpool on 5th inst., and the 
following day the local directors discussed the alterations in the plans. 
By certain modifications it is hoped to meet the objections of all 
concerned. The Dock Board were strong objectors on the last 
occasion, but their further action depends upon the amended Bill. 


Midlands.—Trial trips have been made along the Kings- 
winford Electric Tramway during the last few days, and they point 
to the fact that the opening of the line for public use is near at 
hand. | 

The Light Railway Commissioners will hold their inquiry 


regarding the projected Kidderminster and Bewdley Electric Rail- 


way line on October 17th and not on September 17th, as has becn 
previously announced. 


Nelson.—The Town Council has decided to inform the 
Burnley Corporation that the Nelson Corporation would supply the 
electrical energy for trams within the ſborough of Nelson, buy its 
own rails, and carry out its own electric equipment. 


Paris.— According to Engineering, a new electric line of 
the Orleans Railway Company in Paris, which is worked by elec- 
tricity, and which is 24 miles in length, runs from the Austerlitz 
depôt to the Quai d'Orsay, and is underground for its full length. 
An electrically-worked transfer platform, 30 feet long, connects all 
the tracks on the Quai d'Orsay. This platform can carry electric 
locomotives of 50 tous. The amount of power required for these 
locomotives is 500 xw., and the current is supplied through a third 
rail from three sliding contact shoes, while overhead wires arc 
utilised at the Quai d'Orsay depdt, and also forthe switches. The 
power station at Ivry contains two electric generators of 1,000 kw. 
each, producing a three-phase current of 5,500-volt pressure, and a 
frequency of 25 alternations per second. Two sub-stations trans- 
form this alternating current into a continuous current of 550 volts 
for power purposes, and of 500 volts for lighting. 


Portsmouth.—The Tramway Committee of the Council 
have, after careful examination of tenders for plant for the new 
power station, recommended the acceptance of the tender of Messrs. 
Dick, Kerr & Co., for £29,656. They undertook to run one or two 
engine sets in six or seven months, and to complete the whole in 
nine months. For the building the committee recommended the 
acceptance of the tender of Mr. J. W. Perkins, for £10,515. 


Spain.—The conversion of the tramways in the Eastern 
portion of Madrid to electric traction has just been completed. 
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Wigan.—It is stated that the construction of the electric 
tramways is now proceeding rapidly, and in the course of a few 
weeks the station will be ready to supply current. The Wigan and 
District Tramways Company has intimated to the Council that it is 
prepared to cousider a reasonable cash offer for their undertaking, 
or would lease any portion of the lines the Corporation had power to 
construct. After brief discussion the Tramways Committee decided 
to defer the question of purchase. The scheme for taking an 
electric tramway to two of the adjoining townships has received 
further consideration. There is opposition to the project on the 
part of the Stan dish District Council, the members of which do not 
think the roads wide enough, but if it is proposed to widen them 
they might probably discuss terms. . 


Windermere.—A meeting was held last week in opposi- 
tion to the electric tramway proposed to be laid down between 
Bowness and Windermere and’ Ambleside. Mr. W. D. Hall, of 
Ghyll Head, Ambleside, occupied the chair. Among those present 
were the chairmen of the Ambleside and Bowness District Councils; 
Mr. David Ainsworth, ex-M.P., of Wray Castle; Canon Stock, of 
Windermere ; Canon Rawnsley, of Keswick; and others, including 
artists from Bury, London, Manchester, Leicester, &c. 

Mr. Gatey, secretary of the meeting, explaining the object of the 
gathering, stated that the scheme for laying the tramway would 
cost £54,000, and it was to be opposed, not only by the landowners 
and ratepayers of the district, but also by the Lancashire County 
Council. The County Council objected because the Electric Trac- 
tion Company did not propose to widen the roads between Bowness 
aud Windermere. On the plans there was only widening where the 
trams would pass each other. The chairman stated that the greater 
part of the road was only 20 feet wide, and if the County Council 
requirements were adopted the road would have to be widened to 
30 feet, and its beauty would be ruined forever. No one could 


suppose that visitors from distant parts came into the Lake District . 


for a twopenny tram ride, and if they spoiled the aspect of the road 
they would drive the better class of visitors away. Then there 
would be the trolley poles and overhead wires. The scheme should 
be at once scotched, and they in that locality had a right to speak 
for the country. It was a national affair; they did not want the 
Lake District made iuto a town, and they must employ counsel to 
oppose the undertaking when the Light Railway Commissioners held 
their inquiry on the 24th inst. 

Canon Rawnsley said Americans and foreigners who visited the 
Lakes spoke of the delight they experienced in leaving the trams 
behind in the large towns, and how they loved the quiet, beautiful 
scenery. They must oppose the scheme for the benefit of the 
workers. He did not think the tradesmen of Ambleside would 
benefit very much from such au undertaking. They grumbled at 
the present position of affairs, and rightly, because they had no 
cheap mode of travelling from Windermere to Ambleside. The 
coaches should be run to Ambleside at a cheaper rate. They might 
also bring pressure to bear on the Loudon and North-Western Rail- 
way Company. He was asked by the National Trust to appear at 
that meeting, and they would see that counsel was instructed to 
appear on their behalf before the Commissioners. 

Dr. Hall proposed That this meeting offers its most strenuous 
opposition to the scheme.” 

Mr. Rawcliffe seconded the motion, which was carried unani- 
mously, and a committee of gentlemen was appointed to take the 
necessary steps for eugaging counsel. 

Subscriptions to a substantial amount were made in aid of the 
expenses which will, necessarily, be incurred in opposing the pro- 
jected tramways. l 

So far as this meeting is concerned, it is clear that (1) the County 
Council objects to the scheme, because the tramway company does 
not propose to widen the roads. (2) The chairman objects, because 
the roads would be spoilt by widening. (3) Canon Rawnsley 
objects on behalf of Americans and foreigners; also for the bencfit of 
the workers! 

Now, the first two objections cancel out; the third has absolutely 
no locus standi, and the remaining one is a gross error. To whom 
would cheap transit be of so much benefit as to the worker? 
Cauon Rawusley's speech contains its own refutation, for he admits 
that the tradesmen grumble, he advocates lower fares, aud he even 
suygests an appeal to a steam railway company, of all things! We 
have heard that trolley lines are ugly; but who would venture to 
support a steam railway as a lesser evil? 


Happily, such opposition as this is well-calculated to defeat its 
own object. 


TELEGRAPH AND TELEPHONE NOTES. 


Ashanti Telegraphs.—<A dispatch from Coomassie savs 
that the telegraph line between Coomassie and Cape Coast Castle 
was completed on Sth iust. 


Berlin.—On July 26th, 1900, the Electroferhnische 
“eitschryt published a description of the new exchange in Berlin 
known as “ Office I,” and a translation of this article appears in the 
Peli li,, Magazine, of Chicago, for August, together with an 
editorial criticism. The Berliu system is described as obsolete, aud 
one Which would not be tolerated in America, and it is interesting 
to note that the central battery system, which has been adopted by 
the British Post Otlice for London, is held up as the model system. 
The backward state of the Berlin system is attributed to the policy 
of the Government, which, it is stated, confines itself exclusively to 
home talent. 
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Grantham Telephones, — The Telephone Committee 
last week reported to the Council that as the result of an interview 
with Major-General Webber, they were favourably impressed that 
the establishment of a municipal telephone system could be suc- 
cessfully worked. At present they were not in a position to make 
any definite proposal, but hoped by the next mecting to be prepared 
to lay before the Council detailed estimates of the cost, &c., of the 
proposed undertaking, with a recommendation upon the subject. 
This report was adopted with four dissentieuts, and the common 
seal of the Council was attached to the Postmaster-General's 
license. 


Imperial Telegraphs.— In his presidential address to 
the Geographical Section of the British Association, Sir George 
Robertson laid great stress on the necessity for shrinking the 
distances between the various parts composing the Empire. In the 
matter of telegraphs, according to the Times of the 7th inst., he 
strongly advocated the laying of submariue cables joining all the 
shores of the Queen's dominions and completely under British 
control.—“ Important as are the sea-cables for statesmen, for 
strategy, and for commerce, they are or will be equally important 
socially to keep up intimacy aud swift intercourse between families 
half in Britain and half in India for instance, or between friends 
aud relations in these islands aud in the great colonies. It is this 
interchange of personal news and private wishes, quite as much as 
the profound political and commercial aspects of lightning com- 
munication with all parts of the Empire, which will bind the 
Empire in bonds stronger than steel, easy as affection, to hold it 
together with unassailable power. Consequently the health and 
strength of the Empire depends very greatly upon a cheapeuing of 
telegraph charges. We must never forget the grand part 
in bringing together, within whispering distance as it were, the 
different parts of the world, and consequently of our world-wide 
Empire, which has been taken in the past by such Napvleonic 
organisers as the late Sir Juhn Pender. It is to him and to such 
men as he that we owe those splendid beginnings which, by means 
of vital reflexes from the nerve centre of the Empire, have helped 
to fire our white fellow-subjects all over the globe with a loftier 
patriotism and with broader ideals of nationality.” 


Portsmouth Telephones.—At a Town Council meeting 
on Tuesday, Councillor Dittman proposed that the Finance Com- 
mittee be instructed, as soon as 400 applications had been received, 
to apply to the Postmaster-General for a license empowering the 
Council to establish a municipal telephone exchange iu Portsmouth. 
The Sub-Telephone Committee had sent out 8, 000 circulars, inviting 
the inhabitants of Portsmouth and district to subscribe to such an 
exchange, and the number of replies received was encouraging. 
The Portsmouth Chamber of Commerce had passed a resolution in 
favour of the undertaking. After some discussion the resolution 
was adopted. 


The Telegraph Wire Export Trade.—The telegraph 
wire export trade is of a spasmodic character, a fact which is well 
indicated by the returns for the past month. These show that the 
exports of telegraph wire aud apparatus connected therewith from 
this country amounted during August last to the enormots total of 
£724,212, as compared with £205,306 in the preceding month, and 
only £87,517 in August, 1899. The activity which has so far this 
year ruled in this branch of trade, is shown by the fact that during 
the eight mouths ending with August last, the exports attained a 
value of £2,389,228, as compared with only £686,826 in the first 
eight months of 1899. 


Telegraphic Interruptions and Repairs :— 


ES. INTERRUPTED. REPAIRED. 
BOUTH AMERICAN :— 


Cayenne-Pinheiro .. es ae 85 +. Oct. 11, 18909 25 
Parä-Maranham ee ee ee .è é» March 1, 1900 ee ea 
Cear4-Maranham .. 5 as sä Feb. 20, 1900 ; 


West INDIES : 


Mole St. Nicholas-Cape Haitien.. .. . March 6, 1900 .. 92 


Latakia-Cyprus ee eo ae tė June 20, 1899 oe es 

St. Louis (Senegal)-Bathurst ae zs .. Aug. 25, 1900 .. ia 

Tarifa-Tangier ee ee ae ee ee Jan. 8, 1900 ee ee 
LANDLINES :— 

CHINESE :— 


Tientsin-Pekin ee ae ees 
Pekin-Kalgan.. sa a es 
Kalgan-Maimatchin 


0 ee June 12, 1900 ee oe 
ee .. June 14, 1900 as 
0 ee June 80, 1900 ae od 


Tientsin, via Shanghai if .. June 16, 1900 za 
Tientsin-Niuchwang .. June 18, 19000 T 
Saigon-Bangkok .. Sept. 7, 1900 Sept. 7, 1900 


SovuTH AMERICAN :— 
Communications with all offices of Columbia 


beyond Buenaventura .. asa ag .. January 22. 1900 
Ecuador landlines .. ss S 82 March 18, 1897 
Landlines south of Macahé (Brazil) April 20, 1900 
Landlines south of Serena s3 : .. July 90, 1900 


Communication “ria Hanekine” interrupted 

on Persian territory os ie es .. Feb. 24, 1900 
SIBERIAN— : 

Irkoutsk-Werkhne-Oudinsk .. Sept. 8, 1900 . Sept. 8, 1900 
z3 .. Sept. 12, 1900 si 
Telegraphists at the Trade Union Congress.—The 
telegraphists, in common with the sorters aud postmen, have been 
represented this year at the Trades Uuion Congressat Hudderstield. 
Last week, Mr. Garland (London Postal Telegraph Clerks’ Associa- 
tion) moved a resolution urging upon the Postmaster-General the 
necessity for a thorough investigation of the causes of mortality and 
sickness among telegraph clerks, and the publication of the full 
details of such investigation. The motion further declared that the 
practice of compulsory and excessive overtime in the Post Otħce is 
injurious and unjustitiable; that the system of fines for misconduct 
is extremely harsh ; that the Factory Acts should be so amended aa 
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to include all Government buildings, and that these, together with 
all other causes of discontent among postal and telegraph workers, 
should be inquired into by a Select Committee. 

Mr. Cheeseman (London Fawcett Association), seconded the 
motion, which was supported by Mr. Churchfield (London Postmen’s 
Federation), and adopted. 

Mr. Hall (Liverpool Postal Telegraph Clerks) moved that the same 
rights of combination as are enjoyed by other trade unionists should 
be granted to Post Office employés. 

Mr. M’Laren (Glasgow Postmen's Federation) seconded the 
motion, which was supported by Mr. Clery (Fawcett Association) 
and Mr. Steadman, M.P., and agreed to. 

On Saturday last a crowded meeting of postal and telegraph 
workers was held in Northumberland Street Schoolroom, Hudders- 
field, under the auspices of the Joint Federation of Postal and 
Telegraph Associations (Huddersfield branch). The chair was taken 
by Sir James T. Woodhouse, Kt., M.P., who was supported by Mr. 
W. C. Steadman, M.P. The speakers were Messrs. C. H. Garland 
(London), C. E. Hall (Liverpool), W. E. Clery (London), W. B. 
Cheesman (London), A. Maclaren (Glasgow), C. Churchfield 
(London), and J. H. Priestley (Huddersfield). The following reso- 
lutions were passed unanimously amid much enthusiasm :— 

That this representative assembly of postal and telegraph employés diligently 
support every constitutional method of securing the removal of departmental 
regulations curtailing our civil rights, and that we further declare our inten- 
tion to use every legitimate means of obtaining a re-hearing of our grievances 
by an independent and impartial committee of inquiry, whose findings we 
1 sage ourselves to loyally accept. 

This joint meeting of the Postal and Telegraph Associations hereby expresses 
its disappointment at the unsatisfactory reply of Mr. Hanbury, under date of 
June 22nd, to the memorial forwarded to the First Lord of the Treasury and 
signed by a majority of members of the House of Commons, and reiterates its 
determinatio to support the deferred pay movement until a satisfactory settle- 
ment bas been ob’ained. 

That this mass meeting of Postal and Telegraph employés hereby records its 
appreciation of the services of those M.P.’s who have so consistently supported 
our legitimate claims for consideration during the last Session of Parliament, 


with which we especially desire to couple the name of the hon. member for 
Stepney (Mr. W. C. Steadman). 


Tunbridge Wells Telephones.—At a meeting of the 
Town Council on 5th inst., tenders were accepted for the installa- 
tion of a telephone service. The scheme also provides for a service 
to the surrounding villages. It is estimated that the initial cost of 
the installation will be £9,000, and the annual cost of working 
about £1,000. 


Underground Wires.—<At the recent meeting of the 
Association of Chambers of Commerce in Paris, according to the 
Standard, a motion by Mr. Hayward, of Dover, in favour of con- 
necting lightships and isolated lighthouses with the shore by means 
of wireless telegraphy was unanimously passed, as was also a pro- 
position of Mr. Hemrych, of Liverpool, having reference to the 
desirability of increased efficiency and economy in the telegraphic 
communication between the different parts of the Empire. Mr. 
Plummer, of Liverpool, moved :—“ That the Executive Conncil be 
requested to urge upon Her Majesty's Post master-General the great 
importance of the necessity that exists for connecting, by under- 
ground wires, the chief commercial towns and seaports, so that the 
very serious losses arising through the interruption of the present 
system by gales vf wind and snowstorms may be avoided in future.” 
He said it frequently happened after a severe gale in the Midlands 
that the North of England was cut off from the South, owing to 
the breakdown of the overhead wires. These stoppages sometimes 
lasted five days, and the loss to trade was enormous. To reach 
Cardiff, he had been forced to send a message to Glasgow, from 
where it was transmitted tothe North of Ireland; it next journeyed 
to Dublin, and finally reached Cardiff by the Southern cable. On 
other occasions, to reach London they had to send messages to 
Northumberland, where the Danish cable landed. Having been 
sent to Denmark, the telegrams were re-trausmitted to mid-Europe 
and then across the Channel to London. The Treasury and the 
expense, he was aware, blocked the way, but commercial necessities 
demanded the underground wires. Mr. Cooper, of Dundee, who 
said that in winter they were sometimes cut off from communication 
with thejworld for four days, seconded the resolution, which was 
adopted. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—September 29th. The Electric Lighting 


Committee wants tenders for two 200-xw. direct coupled continuous 
current generators, and one 120-Kw. balancing set; one 420-Kw. 
direct coupled generating set. All Willans engines. See “Official 
Notices” August 24th. 


Brighton.—October 1st. The Corporation invites 
tenders for electric motor cars, steel rails, fishplates, &c. See 
Official Notices” September 14th. 


Brussels.—September 19th. The Council of St. Jilles, 
lez Bruxelles, invites tenders for the installation and the 
commencement of supply upon a part of its territory. Conditions 
N pa for three francs at the office, No. 14, Parvis St. Jilles, 
St. Jilles 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. See Official Notices August 3rd. 


Copenhagen.—September 19th. Tenders are. wanted 
for two steam boilers for the electricity works. See Official 
Notices August 31st. 


Dublin.—October 4th. The Electric Lighting Com 
mittee wants tenders for the supply and laying of mains and acces- 
sories. See Official Notices” August 31st. 


Dundalk. — September 18th. The Urban District 


Council invite proposals fora transfer of their electric lighting order 
for the purpose of supplying electricity for public and private 
lighting and energy for manufacturing purposes within the urban 
district of Dundalk. Full particulars at the office of the Borough 


- Surveyor, Town Hall, Dundalk. 


Eastbourne.—October 4th. The Corporation wants 
tenders for a water-tube boiler and fittings, 400-KwW. steam 
alternator and switchboard. See Official Notices“ September 7tb. 


Fulham,—September 25th. The Vestry invites tenders 
for plant for unloading and storing coal at the electricity works. 
See “Official Notices” to-day. 


Glasgow.—September 28th. The Corporation are pre- 
pared to receive tenders for the supply and fitting up of the power 
station piping required at Pinkston. Specifications, &c., on applica- 
tion to Mr. John Young, general manager, 88, Renfield Street, 
Glasgow. A bank draft for five guineas, payable to the General 
Manager, must accompany each application for specifications. 


Hackney,—October 3rd. The Electric Lighting Com- 
mittee wants tenders for electricity supply mains. See “ Official 
Notices ” this week. ö 


Hampstead. — September 27th. The Vestry invites 
tenders for eight marine boilers, piping, feed-heater or detartariser, 
fuel economiser, and tanks. See Official Notices” August 24th. 


Hul].—September 27th. The Corporation wants tenders 
for certain steam and water pipes, pump, water softener, &c., for 
electricity works. See Official Notes” August 24th. 


Loudon.—September 24th. The L. C. C. is inviting 
tenders for the supply of mains for the installation for the Victoria 
Embankment and Westminster Bridge. See Official Notices” 
August 3lst. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate 
Epsom, Surrey. See Official Notices August 10th. 


Luton.—September 14th. The Town Council invites 
tenders for watt-hour and demand meters. See Official Notices“ 
August 3rd. 


Manchester.—September 18th. The Tramways Com- 
mittee wants tenders for two steel boilers for heating, cast-iron pipes, 
rubber rings, bolts and nuts, steel stanchions, and 100 car trucks. 
See “Official Notices” September 7th. 


Mexborough,—Scptember 15th. The Council wants 
tenders for a Lancashire boiler, two 50-Kw. dynamos, balancer and 
boosters, feed heater, and pump, switchboard, battery, mains, crane, 
and adapting the street gas lamps for electric lighting. Sce 
“Official Notices” August 31st. 


Nelson.—September 18th. The Gas and Electricity 
Committee wants tenders for the supply of electric light cable. See 
“ Official Notices“ September 7th. 


Perth, — September 15th. The Commissioners want 
tenders for direct current meters and cut-outs. See Official 
Notices” August 31st. ` 


Plamstead.—September 19th. The Vestry wants tenders 
for boilers, refuse destructor, steam fittings, economiser; steam 
piping, pumps, &c., &c.; steam generators—two 300-I.H.P.; two 
150-1. H.P.; and one 100-1. H..; condensing plant, cooling tower, 
&c.; switchboard; battery; traveller; mains, meters, arc lamps 
and posts, &c. See Official Notices August 10th. 


Salford. — October 2nd. The Cleansing Committee of 
the Corporation wants tenders for a two or three- cell refuse destructor. 
Also for a six-cell destructor on the forced or accelerated 
draught principle, together with necessary boilers, &c. See two 
“ Official Notices” August 31st. 


Sheffield.—October 6th. The Corporation wants tenders 
for two two-phase steam alternators and exciters of 600 Kw. each, 
and the alteration of present single-phase plant to two-phase plant. 
See Official Notices” to-day. 


Suffolk.—October 5th. The Visiting Committee of the 
County Lunatic Asylum wants tenders for the wiring and fitting of 
the County Asylum at Melton for electric lighting. See 
„Official Notices“ this week. ' 


Sunderland.—September 21st. The Corporation wants 
tenders for triple expansion high speed, direct current dynamos, 
Lancashire boilers, feed pumps. See Official Notices“ August 31st. 

Walthamstow, — September 24th. The Council is 
inviting teuders for gas plant, gas engines, dynamos, switehboards, 
boosters, balancer, and measuring instruments. See“ Oflicia! Notices” 
August 31st. 

Whitehaven.—October 13th. Tenders are wanted for 
the supply and erection of a switchboard at their electric lighting 
station. See “ Official Notices” this week. 
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Wrexham.—Tenders are wanted for a PA and three 
electric motors, &., to drive centrifugal pumps. See our advertise- 
ment pages August 31st. 


CLOSED. 


Bradford Workhouse.— The Board of Guardians has 
decided to accept the tenders of the following firms:—For No. 1 
Section, C. A. Parsons & Co., £900; No. 3 Section, Electrical Power 
Storage Company, £1,025" No. 4 Section, G. A. Steinthal, £308 ; 
No. 5 Section, G. F. Cook & Co., £613 ; for steam separator and 
steam trap, C. A. Parsons & Co., £20. 


©: Cardiff.— The Lighting Committee has accepted the 
tender“ of the British Insulated Wire Company for high tension 
cables at £607. 

London.—At Tuesday’s meeting of the City of London 
Union the tenders were opened for the installation of electric 


lighting at the board’s offices in Bartholomew Close, E.C. Four 
firms were invited tottender, with the following result :— 


J. O. Grant or ee ‘es 855 . . £542 7 0 
Newsome, Pinching å & Walton ws os ci ee . . 480 0 0 
William Heath ; 8 ssa és 82 . . 624 0 0 


Edward3H. Leaf 
Thegtender of Messrs. Ne ene Pinching & Walton was accepted. 


Nuneaton.— The contract for the supply of storage battery, 
required {by ithe) Nuneaton and Chilvers Coton Urban District 
Council for their electric lighting extension, has been placed in the 
hands of the Hart Accumulator Company, Limited. 


” Roumania.— The Roumanian Post and Telegraph 
authorities in Buda-Pesth recently invited tenders for the supply 
ofi 40 tons of galvanised steel wire 2 mm. diameter. Messrs. 
Richard Johnson, of Manchester, succeeded in submitting the lowest 
offer, quoting 699°8 francs per metrical ton. 


NOTES. 


Steam Engine Records.—Prof. Ripper advocates con- 
tinuous recording of steam engine performance by means 
of his new indicator. He advocates more frequent and 
systematic examination of daily working conditions, and 
thinks these results should be visible and recorded. This, 
of course, can easily be done by his throttling indicator 
or steam gauge with an autographic record similar to the 
Bristol pressure recording gauge. He instances the applica- 
tion of his mean pressure indicator to the engines 
of the new ship Saronta, which has two sets of 
quadruple expansion engines, and had one instrument 
fitted to each cylinder of one set. The results, com- 
pared with ordinary indicator diagrams taken throughout 
the trial are almost identical, showing a mean effective 
pressure of 40 lbs. referred to the L.P. cylinder. The 
Professor has devised a board of scales and pointers 'on 
which at any time the mount of a pointer to the figure 
recorded by the instrument for each cylinder points to the 
equivalent pressure referred to the L. P. cylinder, and the 
figures are added up easily to the L. P. equivalent. He 
also furnislies other rules for ascertaining steam consump- 
tion on varying loads as well as pointing out the conditions 
under which his instrument fails in accuracy. Locomotives 
and non-condensing compound engines present most diffi- 
culty, owing to high compression, What is wanted, how- 
ever, is some instrument that will continuously measure the 
discharge from a surface condenser. It is not absolutely 
necessary that it should measure it positively so much as rela- 
tively, so as to produce a curve on a moving ribbon that 
could be laid parallel with, say, the record from tlie ammeter. 
Some such record as this is most desirable to show the 
influence from time to time of the variation of load on a 
power station. The effects of overload and of underloads 
would be apparent, and the economical load would be quickly 
ascertained, and might lead to great modification in engine 
design. Possibly some gauge could be contrived on the 
principle of measuring the velocity of outflow of a jet of 
water from a pipe, the height in which would be maintained 
in accordance with the amount of water flowing to it from a 
surface condenser ; the outflow velocity being measured by a 
Venturi meter. For an electric plant the engine power is 
not so very important. It is desirable to know its water 
consumption unloaded and at all states of load, but once the 
overall plant efficiency is known, the output in amperes is 
quite sufli-ient for purposes of comparison with the water 
consumption, 


Electric Trams and Suburban Industries.— In the 
recently- issued annual report of the chief inspector of 
factories (says the Hospital) there is a bit of information in 
regard to the effect of the tramway system in lessening 
centralisation, and consequent overcrowding of both popula- 
tion and industries, which is of much importance. People 
are apt to regard the introduction of tramways, so far as it 
touches the question of overcrowding, merely as a means of 


enabling the city workers to live in the purer air of the 


suburbs far away from their work. We, however, have 
always maintained that if once cheap and rapid inter-com- 
munication were established, not only would the people be 
drawn to the outer ring, but that many of the industries 
would go there also, taking advantage of the cheaper labour 
to be found in the suburban districts. This is just what 
seems to be happening i in Bristol. The factory inspector of 
that city says that, owing to the enterprise of the tramway 
company in extending their electric system of lines into the 
suburbs, a revolution is being rapidly effected in the domestic 
life of the workpeople. Several firms, such as manufacturers 
of tobacco, clothing, corsets, ropes, Kc. have already built 
fine modern factories on tlie outskirts of the town, and round 
these factories have sprung up rows of nent cottages, in some 
cases built and owned by the factory proprietors, who rent 
them to the workpeople. Here the people live in pure 


air instead of being cooped up in the narrow 
streets of the city, and yet, thanks to the tram- 
ways, they still have the advantages of city life, 


so far as regards shops, &c. Workers in the city 
also have the advantage of being able to sleep in the 
suburbs. Altogether, says Mr. Maitland, the inspector, few 
modern inventions have conferred greater benefits on the 
workpeople than have electric tramways, and if throughout 
the country, and especially in and around large cities, 
electric tramways receive the encouragement they deserve 
they may become an important factor in the solution-of the 
overcrowding problem. These are our sentiments exactly. 
We do not limit, as some would, the benefits of the tram- 
ways to the mere facilities they would offer to the city 
worker in the way of having his home in the suburbs. The 
far greater benefit which will result from the extension of 
the tramways will be that the towns themselves will spread 
out. With the increased facilities of intercommunication 
between one part and another, the tendency of the industries 
as well as of the people to crowd into the centre will be 
greatly lessened. It is nonsense to hold that health can 
only be maintained in the country. If towns were opened 
out enough they might still be healthy, even though they 
might be what are called “manufacturing towns from end 
to end. 


Calcium Carbide.— The Financial Times says that 
the report of the Chamber of Commerce for Lorrach and 
Waldshut states that in consequence of the recent establish- 
ment of numerous works for the manufacture of carbide of 
calcium for acetylene gas lighting purposes, the production 
of the material now meets the demand in Germany. It is 
estimated that the output of calcium carbide on the 
European Continent alone will amount to 100,000 tons 
per annum during the next few years. 


Personal.— Mr. W. H. Eccles and Mr. C. F. Smith have 
been respectively appointed to the posts of senior demon- 
strator of physics and senior demonstrator of electrical 
engineering at the South-Western Polytechnic, Chelsea. 

On Monday last the employés of the Watford Electricity 
Works presented Mr. H. Turnbull with a gold mounted 
malacca walking stick, as a mark of respect before his leaving 
this country for Ameriéa. 

Mr. Arthur B. Child, A. I. E. E., has been appointed engi- 
neer and manager to the Galway Electric Company, Limited, 
in succession to Mr. Leopold Heath, A. M. I. E. E., who has 
joined the staff of the British Thomson-Houston Company. 

Mr. J. H. Cawthra, chief assistant electrical engineer in 
the lighting department of the Leeds Corporation, has been 
appointed borough clectrical engineer to the Corporation of 
Swansea, at a salary of £300 per annum. Mr. Cawthra, 
Mr. P. J. Pringle, resident electrical engineer at the Brush 
station at Wandsworth, and Mr. S. G. Britton, of Barking, 
were the. selected three out of 76 applicants. 
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Night Lights in the Navy.—The sights which are used 


for the quick-firing guns in the Navy at night time consist 
of tiny little electric lamps which throw a beam of light on 
to a small reflector on the actual sight itself. The sights are 
distinguished by means of their colour. Thus the near 
sight is covered with a small screen of red glass. The cur- 
rent is maintained by means of a three-cell agglomerate 
block Leclanché battery with a switch of varying resistance. 
When properly manipulated the light is supposed to con- 
tinue for two hours, but as the switch is controlled by the 
captain of the gun, great supervision is necessary to keep 
him from switching off all the resistance at once and 
running the battery down too soon. Were the resistance to 
vary automatically, instead of being at the mercy of the 
captain of the gun, who, by the way, is not necessarily an 
electrician, there would probably be far more satisfaction got 
out of the battery. 


International Association of Municipal Electricians 
of America.— The secretary informs us that the fifth 
annual meeting of the-above Association, to be held on the 
25th—27th inst., is to be “the most profitable and interest- 
ing assemblage ” in the history of the Association. It will 
be held at Pittsburg, and Mr. M. W. Mead, chairman of the 
Executive Committee, and superintendent of the Pittsburg 
Bureau of Electricity, is straining every effort to make the 
convention a success. With thoughtful care the free use of 
the telephone and telegraph services, special railroad terms, 
and special accommodation at the leading hotels, have been 
arranged for on behalf of the delegates, and a Ladies’ Recep- 
tion Committee has been formed to ensure the comfort and 
entertainment of their fair relatives ; trips by trolley car and 
steamboat have also been organised in advance. Evidently 
the municipals are going to have a real good time! 


British Institution of Draughtsmen.—0n the 
7th inst. the members of the Manchester branch visited 
Blackpool for the purpose of viewing the electric light 
station’ and the generating station of the Blackpool and 
Fleetwood Tramroad Company. The former was especially 
interesting owing to the various types of generators employed. 
It was noticed that extensive alterations are in progress, 
including what promises to be an unusually large chimney 
stack. The members were much indebted to Mr. Robt. C. 
Quin, the electrical engineer, for his kindness, The 


generating station of the Blackpool and Fleetwood Tramroad 
Company was also interesting. The visitors were received . 


by Mr. McMahon, who kindly explained the points of 
interest. The plant consists of five combined sets of 
150 KW. each, by Mather & Platt, and has run since its 
installation without any mishap. 


Application of Electricity to Tree Felling.—It 
became advisable to cut down a large elm tree at the Illinois 
Central Hospital, and as the cross-cut saw provided was not 
long enough, someone suggested to the electrician of the 
place to electrocute the tree. Subsequently the engineer 
becoming interested, provided a small dynamo for regulating 
the voltage, and by taking current from the supply mains 
through a 20-foot length of No. 16 iron wire, raised it to a 
bright cherry heat. The wire was given a slow to and fro 
motion, to admit air enough to burn the wood after the 
moisture had been evaporated, and the tree was felled in 
2 hours and 10 minutes, Current, 120 to 135 amperes ; 
voltage, 80 to 115. 


Fatal Accidents.—The body of H. Halliwell, recently 
appointed sub-engineer of telegraphs at Dublin post office, 
was found in the Liffey last week, the deceased having 
apparently fallen into the water. 

A passenger by the Waterloo and City Railway, Geo. C. 
Lucas, slipped off the platform at Waterloo and fell in front 
of one of the trains, which passed over him. Terrible injuries 
were received, rendering amputation necessary, and death 
took place 48 hours after the accident. 


Prof. Tyndall's Electrical Apparatus.—On Septem- 
ber 22nd several lots of electrical appliances, formerly the 
property of the late Prof. Tyndall, are to be offered for sale 
by auction at Andover, Hants. Some particulars are given 
in an “ Official Notice ” this week. 


General Election Notes,—Mr. Emile Garcke was spoken 
of as the probable Liberal candidate for Swansea borough 
at the next election, but he has contradicted the report. 

Sir James Pender will be opposed by the Rt. Hon. 
©. R. Spencer, who will be the Liberal candidate in Mid- 
Northamptonshire. | 


„The Engineering Times.” —The August issue of this 
journal (5s.), which is devoted exclusively to the Paris 
Exhibition and its engincering exhibits, has gone into a 
second edition. Separate articles which, on the whole, are 
well illustrated, deal with such classes as railway plant, steam 
engines, wood-working machinery, oil engines, gas engines, 
electrical machinery, agricultural machinery, and so forth. 
Among the signed articles is one by Mr. Ernest D. Phillips 
on the Westinghouse electrical plant. The electrical 
machinery exhibits are only given eight pages. Altogether 
we should think the number would be useful to those who 
are interested in the Paris machinery exhibits. 


Electric Railways in London.—The New York cor- 
respondent of the Daily Telegraph says :— 

According to Mr. Bernard M. Baruch, of the A. A. Housman 
Company, Mr. Charles T. Yerkes has purchased the franchise and all 
the rights of the Charing Cross, Euston, and Hampstead Railroad, 
and has formed a syndicate of American capitalists to build a tunnel 
railroad under the streets from Charing Cross to Hampstead 
Heath.; also an extension of two miles from Camden Road to 
Kentish Town. Mr. Yerkes’s ageuts reported that the road, if built, 
promised good returns. Mr. Yerkes, on receiving the assurance 
that several friends in New York and Chicago would help him to 
finance the scheme, went to London and bought the company’s 
rights. Mr. Baruch said that the $12,000,000 needed to build the 
road would all be American capital. The road will probably have 
10 stations and four tracks, two for express and two for local trains. 
Electricity will be the motive power. It is estimated that con- 
necting railroads will bring the Charing Cross-Hampstead line 
within the reach of 150,000 persons. 


Appointments Vacant.—A shift engineer is wanted for 
the Rathmines Electricity Works; also one is required 
for the Halifax lighting and tramway station. See 
„Official Notices.“ 


Marriages.— On September 12th, at St. Thomas' Church, 
Coventry, the marriage was solemnised of Mr. Joseph Edward 
Dodds and Miss Etliel King, daughter of Mr. William 
Baldock, of Coventry. Mr. Dodds has supervised the laying 
of many thousands of miles of electric light and traction cables 
for the British Insulated Wire Company, Prescot. 

On Thursday last week, at Plymouth, Mr. E. G. Okcll, 
assistant borough clectrical engineer, Plymouth, to Miss 
E. M. Coleby. 


Cricket.—A match was played at South Tottenham on 
Wednesday last between the Eugineer-in-Chief's Office and 
Controller of Stores’ Office, G. P. O. The latter won on the 
first innings by 21 runs. Scores: — Engineer-in-Chief's 
Office, 29 and 45 for two wickets; Controller of Stores' 
Office, 50, of which Crisp contributed 23. 


Obituary.— The Melbourne Age for August 6th announces 
the death at Sydney of Mr. P. B. Walker, secretary and 
engineer-in-chief of the electric telegraph department, at the 
age of 60 years. 


NEW COMPANIES REGISTERED. 
Sherard Cowper-Coles & Co., Limited (67,136).— 


This company was registered on September 4th, witha capital of 
£25,000 in £1 shares, to acquire the business now carried on by S. 
Cowper-Coles at Grosvenor Mansions, Victoria Street, aud Wallis's 
Yard, Westminster, S. W., and to carry on the business of mechanical, 
consulting and electrical engineers, electricians, metallurgists, pro- 
ducers and suppliers of electric light and power, ironfounders, 
smiths, tool makers, machinists, chemical manufacturers, chemists, 
&c. The first subscribers (each with one share) are:—H. R. Braid, 
21, Esmond Road, Bedford Park, W., electrical engineer; E. G. 
Woodridge, 37, Upper George Street, Bryanston Square, W., clerk ; 
H. Sayer, 29, St. George's Square, S. W., metallurgical engineer; 
H. Groome, 42, Grange Road, Ealing, electrical engineer; M. A. 
Hankey, 105, Marina, St. Leonards-on-Sea, electro-metallurgist; 
F. S. Spiers, 20, Christopher Street, Finsbury Square, E. C., electro- 
chemist; and C. E. Peczenik, 53, Portland Place, W., engineer. 
The number of directors is not to be less than three nor more than 
five. The first are the Marquis of Queensbury (chairman), W. B. 
Cowper-Coles (deputy chairman), J. Day, R. Stecle and Samuel H. 
Cowper-Coles; remuneration, £300 per annum, divisible. 
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Electric Incandescent Lamp Regenerating Syndi- 
cate, Limited (67,160)—This company was registered on September 
8th, with a capital of £7,500 in £1 shares, to carry on the business 
of electrical engineers, manufacturers and contractors, and in par- 
ticular to acquire and turn to account certain letters patent, granted 
and to be grauted, on the terms of an agreement between E. 
Cadett and W. H. Thompson, of the one part, and G. Hollingum, as 
trustee for the company, of the other part. The first subscribers 
(each with one share) are :—M. J. Cannon, 101, The Chase, Clapham 
Common, S. W., chemist; W. Thompson, 8, Dalebury Road, Upper 
Tooting, S. W., clerk; A. F. Edwards, 40, Lexham Gardens, S. W., 
gentleman; E. P. Richmore, Hampton Wick, gentleman ; H. Flint, 
9, Canterbury Road, Brixton, S. W., clerk; J. F. Aydall, Kelmscott 
House, Hammersmith, W., gentleman; and R. Kelley, 34, Woburn 
Place, Russell-Square, W.C., clerk. The number of directors is not 
to be less than three nor more than seven; the first are to be 
appointed by the subscribers. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to Eastern Extension, Australasia, and China Telegraph 
Company, Limited—Further issue of 50,000 shares of £10 each. 
The Committee bas further been asked to allow the following to be 
quoted in the Official List :—Western Telegraph Company, Limited 
—4 per cent. debenture stock. 


W. T. Henley's Telegraph Works Company, Limited. 
The first batch of letters of allotment and regret for the recent issue 
of W. T. Henley’s Telegraph Works Company, Limited, ordinary 
and preference shares, have been posted. Both classes of sharcs 
were largely over subscribed for. 


W. T. Glover & Co., Limited,—Notice is given that the 
preference share transfer books will be closed from the 17th inst. to 
the 29th inst., both inclusive, for the preparation of dividend 
warrants. ” 


Telegraph Manufacturing Company.— The transfer 
books will be closed as regards the preference shares from 15th to 
29th inst., inclusive. 


Commercial Cable Company.— The, transfer books 


will be closed on 20th inst. until 2nd prox. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending September 8th, 1900, were £1,395 6s. 2d.; receipts for corresponding 
period, 1899, £1,933% 17s. 2d.; aggregate for half-year to date, £14,520 9s. 10d. ; 
aggregate corresponding period of last half-year, £14,708 28. 7d. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending September 7th, 1900, were £3,629 48. 10d.; corresponding period, 1899, 
£3,697 128. 3d.; decrease, £¢8 78. 5d. 


The Central London Railway.—The receipts for the week ending September &th, 
1900, were £4,647; previous week, £4,499; increase, £148. Total receipts 
to September 8th, 1900 (6 weeks), £27,475. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending September 9th, 1900, £1,467; September 10th, 1899, £886; increase, 
£601. Total receipts for half-year, 1900, to date, £15,023; corresponding 
period, 1899, £9,489; increase, £5,584. Miles open, 1900, 43; 1899, 33. 


The Cork Electric Tremways and Lighting Company.—The receipts for the 
week ending Thursday, Beptember 6th, 1900, were £54793. 2d.; corresponding 
week last year, £498 98. 2d.; increase, £44 198. 11d. Total to September 6th, 
1900, £14,742 183. 7d. ; corresponding period last year, £13,520 6s. 5d.; in- 
crease, £1,222 128. 2d. 


The Dover Corporation Tramways.—The receipts for the week ending 
September &th, 1900, were 4292 178. 3d.; September 9th, 1899, £293 188. 4d.; 
decrease, 16s. ld. Total receipts to date, 1900, £7,416 98. 4d.; corre- 
sponding period, 1899, £7,074 198. Od.; increase, £341 10s. 4d. Miles of 
track open, 1900, 8; 1899, 3. Car miles run, 1900, 5, 152; 1899, 4,916. Number 
of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, Septen ber 7th, 1900, were as follows: D. U. T. Co., horse cars, 
£33 lis. 0d.; ditto, electric cars, £4,063 Is. 6d.; D. S. D. Co., electric cars, 
£1,133 11s. 3d.; total, £5,230 7s. 2d; corresponding week last year—D. U. T. 
Co., horse cars, £1,198 6s. 1]d.; ditto, electric cars, £2,311 6s. 3d.; D. S. D. 
Co., electric cars, £1,050 188. 9d.; total, £4,560 68. 11d.; increase, £670 
Os. Bd.; aggregate to date, £50,985 15s. 4d.; aggregate to date last year, 
£46,508 ss. 9d.; increase to date, £4,177 6s. 7d. The mileage worked is 
43 miles electrically, 1 mile by horses, as against 24 miles elec:rically, 
20 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways.—The receipts for the week ending Sep- 
tember 9th, 1900, were £919; corresponding period, 1899, £750; increase, 
4169. Total receipts to date, 1900, £18,467; corresponding period, 1899, 
£14,352, increase, £4,115. Miles of track open, 1900, 164; 1899, 9. Number 
of cars, 1900, 29; 1899, 21. 


The Liverpool Overhead Railway Company.— The receipts for the week ending 
September 9th, 1900, were £1,792; corresponding week last year, £1,614; 
increase, £174. Total traffles trom July ist. 1900, £17,487; ditto eur respond- 
ing period, 1699, £17,269; increase, 4218. Miles open, 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
ONcE again have Stock Exchange markets recovered their wonted 
optimism. After so many weeks of languid busixess, the sudden 
accession of orders to the mining departments this week produced a 
better feeling in every department, with the result that prices have 


been marked up all round, the electrical sections proving no 


` exceptions to the general rule. Only in two cases have we to 


chronicle a decline this week, whereas rises are fairly plentiful. It 
can also be taken for granted that quotations, in many instances 
where no change is officially recorded, are really harder, and that 
the middle prices of a large proportion of stocks and shares alike 
cau now be obtained by those desirous of selling. 


A strong impression is gaining ground in Stock Exchange circles 
that the markets are on the eve of much better business, which will 
naturally bring about a further advance in values. The prophesy 
has been so frequently falsified when made in the past that it is 
difficult to quite believe in it this time, but perhaps conditions at 
the present time are more in favour of an increase in business than 
they have been for some months. 


The feature of the electrical supply market is a new issue of 
shares that the Metropolitan Company is making. Shareholders 
are offered, pro rata, 150,000 shares at par, t.e., £10, the last day for 
applying being October 1st. The market is quoting these new shares 
at 2 to 24 premium, at which they are cheap as compared with the 
existing issue. Considerable discussion is going on as to when the 
new will rank on all fours with the old. The former will be fully 
paid in May next, and the assumption is that all shares will 
be on equal terms after the company pays its interim dividend 
next June. This, however, is challenged in some quarters, and 
expert opinion in the market is still divided on this point, 
which, of course, makes a good deal of difference in appraising the 
correct value of the new shares. 


After a long period of inanition, London Electric Supply shares of 
both classes are well to the fore again. The Ordinary are up 4, and 
the Preference 4 since this time last week: It is stated’ that the 
company is full of orders and doing exceedingly well. Perhaps the 
recent change that has been made in the personnel connected with the 
London Electric is also not without its signiticance. The shares 
have come into strong demand, and the Preference—upon which the 
last dividend was not paid—are regarded as a favourable speculation. 
Smithfield Electrics found a buyer at £2 on Tuesday. l 


On more than one occasion of late we have referred to the un- 
ortentatious buying of good class electrical and telegraph deben- 
tures, and the purchasers are still at work. City of London 5 per 
cents. are the latest to move, having been marked up a point. 
Eastern Telegraph Debenture stock is 2 to the good on the week, 
and Eastern Extension Debeuture has also risen 2 per cent. 


The American Telegraph Companies must undoubtedly be feeling 
the competition of the new German line very shortly, and the Stock 
Exchange has anticipated sellers by putting down Anglo “A” to 12, 
a fall of 4 per cent. This is only in accordance with the course we 
lately pointed out as likely to be taken. Direct United States 
Cable shares are also weak, but the pre-Ordinary issues of both 
concerns are unchanged. Commercial Cable stock maintains its 
price, aud the company may possibly benefit by the adveut of the 
German competitor, the two boards having, we understand, arrived 
at an agreement between themselves. As regards other telegraph 
descriptions, Eastern Ordinary has advanced sharply on purchases 
for account of investors, and the 34 per cent. Preference stock has 
risen to a shade over par. Chinas“ show an officially recorded 
rise of 5s., although there are buyers at better quotations than 
would appear from the list price. 


There is a noticeable disposition towards revival in the prices of 
the West Indian Telegraph securities, which have been dormant for 
some time past. West India and Panama issues are wanted. On 
another Continent some attention is being directed to the West 
African Telegraph Company, the 5 per cent. Debentures of which 
are quoted at 984. The recent Ashanti expedition has swollen the 
company's receipts, which have also been assisted by the war in the 
Trausvaal. Under these circumstances, the Debentures do not look 
dear, although the price has been put up 1 per cent. since last week. 

Henley’s fail to wholly pick up the loss that they registered upon 
the issue of new capital, but they are 10s. better on the week. The 
latest shares—of which we urged alluttces to buy more a week ago 
at the then price of { prem.—are now 14 prem., aud we do not 
consider them worth selling yet. Callender’s Ordinary are a better 
market than they look, but the Prefereuce are ds. down. Edison 
aud Swan Second Debenture stock, £70 paid, is quoted at 68 to 72. 
Dealings in it are of limited proportions. 


The railway and traction markets are very quict. Central 
London divided shares command £5, and the old are saleable at 
103. City and South London stock is unchanged. British Electric 
Tractions are steady. Anglo-Argentine Trams slipped back to 38, 
but recovered to 4. Buenos Ayres and Belgrano “ A ” shares are 5. 
Middle Calcutta Tramway shares are harder, aud this market is, 
speaking generally, a good one. 
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Business done 
Closing duri 
Quotation week ended 


mber 5th./September 12th. ore 12th. 


1897. | 1808. 
African Direct Telegraph, 4 % Debs. a ie 99 —103 99 —103 
Amazon Telegraph 5 Debs., Nos. 1 to 1 250 Red. da re . | 85 — 90 85 — 90 
Anglo-American Telegraph ... -© Stock} 3 £3 98. 73/6 | 58 — 61 58 — 61 
Do. do. 6% Pref. Stock 6 6% 6 % 1103—1111 1104 1113 
Do. do. Deferred 188. 41 78. 124— 122 114— 123 
Chili Telephone, Nos. 1 to 44,000 54 3 45 24— 3% 23— 33 
Commercial Cable... $100 | 8 8 165 —175 165 —175 
Do. do. Sterling 500 ) year 4 4 5 r Deb. Stock Red. a .. 101 —103 101 —103 
Cuba Telegraph 8 10 7 8 7 64— 7 62— 73 
Do. 10 % Pref. 10 10 10 *. | 15 — 16 15 — 16 
Direct Spanish Telegraph... a 85 5 4 4 4 — 5 4 — 5 
Do. do. 10 % Cum. Pref. 5 10 ~~ 9 — 10 9 — 10 
Do. do. 4 % Debs. iss .. 100 —104% 100 —104 % 
Direct United States Cable. 20 | 32% | 38% 3 % | 11 — 114 | 1028— 113 
Direct West India Cable, 44 Reg. Deb. 100 jis .. | 99 —102 99 —102 
Eastern Telegraph, Ord. 8 i Stock 7 7 Y 7 * 146 —151 149 —154 
Do. 40 Pref. Stock fee ei 100 ee 97 —100 99 —102 
Do. Mort. Deb. Stock Red. ... Stock! 4 sw .. (112 —117 114 —119 
Eastern Extension, e and China Telegraph ...| 10 7 7 % 7 % | 142}— 151 15 — 153 
6.7002 Do. 5 % (Aus. Gov. Sub.) Deb., 1900, red. 1826 100 5 % = 
drgs., reg. 1—1 049, 3,976—4 326 
Do. do. Bearer, 1,050—3,975, 4,327—6,400 100 | 5 vee — an e aes 
Do. atts 125 a i b. 1 i ar Stock} 4 111 —116 113 —118 
Eastern and Sout ican Te egrap 4 ort. De 
300,0007) { Ne Les oon ede al 100 99 —102 | 99 —102 
200,000 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 25| is 100 —103% |100 —103% 
180,227 | Globe Telegraph and Trust 10 | 4% 54% 58% 11 — 113 | 11 —114 
180,042 Do. do. 6 % Pref. 10 | 6 6 148— 151 142— 153 
150,000 | Great F of laa 10 10 124 32 — 34 32 — 34 
Halifax and Bermuda Cable, 43 1st Mort. Debs., 
84,300 within Nos. 1 to 1, 200, Red. j 100 eos eee eee 98 —101 98 —101 
17,000 | Indo-European Telegraph ... — 25 {10 & 10 % |10 % |51 — 55 51 — 55 
100, 000% London Platino-Brazilian Telegraph, 6 % Debs. . | 100 6 bas ... {103 —106xd|103 —16 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 1133 sai as t— 3 + 1 
86,492 Do. do. do. 5 J Pref., Nos. 1 to 86,492 | 14 4 23 1— 1 1— 1 
490,000 | National Telephone, 1 to 490,000 il 5 | 6 6 5 48— 43 4§— 4% 
15,000 Do. 6% Cum. lst Pref. 10 | 6 6 6 13 — 15 13 — 15 
15, 000 Do. 6 % Cum. 2nd Pref. ... 10 6 6 6 13 — 15 13 — 15 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 & 6 5— 5 5 — 5} 
2,090,000 Do. 34 % Deb. Stock Red. a Stock 34% | 34% | 34% | 98 —101 | 98 —101 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 15 5 5 5 1— 1 3— 12 ue 
100,000? Pacific and Europcan Tel., 4 % Guar. Debs., 1 tol 000 ... | 100 | 4 & ss . 100 —103 100 —103 ag 
11,839 | Reuter’s.. — | 81) 5 5 5 „ 74— 8 74— 8 hs 
3,381 Submarine Cables Trust ee Cert.| ... 95 . 125 —130 125 —130 Bae 
58,000 | United River Plate Telephone 5 5 6 * 7 „ 44— 53 | 43— 53 es 
16,639 | Do. do. 5 % Cum. pref. Nos. 1—16,639 | 5 | ... 5 2 44— 51 | 42— bł B 
179,947 Do. do. 5 % Debs. ... Stock ee 104 —107 104 —107 és 
200,0007| West African Telegraph, 5 % Debs... ši 100 | ... a 96 — 99 Xd 97 —100 55 
30,008 West Coast of America, Nos. 1—30 000 and 53, 001—53, 008 3 8 — 1 — 1 ere 
150,000 Do. do. 4 Debs., 1—1 500 gua. by Braz. Sub. Tel. 100 255 99 —102 99 —102 me 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red. ... Stock isi cog: Ss ade . idi 985 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 . ‘a ae) OT he A 149— 154 | 143—15} 15,';; 14 
75,000 Do. do. 5 % Debs. 2nd series, „ 1906 100 | sas "a . . 103 —106 103 —106 ae 5 
88,321 | West India and Panama Telegraph .. 10 2% 12% 8 f— 8 ä se 
34,563 Do. do. do. 6 95 Cum. 1st Pref. 10 | 6 wes on 64— 73 64— 74 72 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 & 5 — 6 54— 64 oT 
80,0002 Do. do. do. 5 % Debs., Nos. 1 to 1 800 109 | 5 103 —106 104 —107 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., eal ete 5 | 4% 6 % | 6 7 — 8 7 — 8 | si st 
12,000 | Do. do. 7 % Cum. Pref... 5 7 a | vee | BR 93 83— 9 
50,000 | Charing Cross and Strand Electricity Supply 5 7 8 9 9 — 10 9 — 10 | sie oes 
20,000 Do. do. do. do. 44% Cum. Pref. 8 si is 5i— 52 54— 52 888 8 
34, 000 Chelsea Electricity Supply, Ord. 5 6 6 6 „ -64— 74 | 64— 7} Sits wii 
150,000 Do. do. do. x, Deb. Stock Red. ... Stock 44 sae .. {108 —111 108 —111 110 gis 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000... 10 10 6 4 7h— 8 | 8— 9 89 83 
40, 000 Do. 6 V Cum. Pref., 1 to 40,000 10 6 6 . 12 — 13 12 — 13 | 124 123 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid 8 ves . . 123 —128 124 —129 128 126 
40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 10 ni ni! 4 83— 9 84— 94 nds aes 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 6 6 „ 11 —12 | 11 —12 re are 
200,000 Do. 43 52 Deb. Stock, Prov. Certs (all paid) Rd. see: ih Ais bie .. {107 —110 107 —110 sai a 
26,100 | Edmundson’s Elec. Corp., Ord. Shares ae 5 5 7 * 4 5 44— 5 se PA 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100... . 99 —102 99 —102 PA 8 
110,000 London Electric Supply Corporation, Limited, on oa ae ee ae 1 — 1} 1j— 12 ae SE 
49,840 Do. do. do. do. 6 % Pref. 85s 16% 34— 43 4— 5 ak si 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock we .. | 99 —101 99 —101 EE 
85,000 | Metropolitan Electric ie Sapply, 101 to 62,500 10 | 6 * 5 % 5 * 14 — 15 14 — 15 15 143 
220,0007 Do. irst Mortgage Debenture Stock 5 —114 111 —114 sae 1755 
220,000 Do. 217 Mort. Deb. Stock Red. .. [Stock — 98 96 — 98 974 |... 
6,452 | Notting Hill Electric Lighting ee oo 10 6 a 154 |}'144— 154 8 see 
40,000 | St. James’s and Pall Mall Electric Light, Ord. : 75 ut 1 t — -n 114 — 15 142 145 
20,000 Do. do. 7 Pref, 20, 081 to 40,080 -8 — 9 8E 
12,000 Smithfield Market Elect. Supply, | Orc. 12 — 23 2 i 
50,000 Do. do. Deb. 100 85 — ie 185 — 95 | 
65,000 | South London Electricity Bair d. 5 5 3 — 4 13 — 4 | 
79,900 Westminster Electric Supply, Ord., 101 to 80, 000. 112 — 13 | 12,7, 12 


* Subject to Founders Shares, 


4: Uniess otherwise stated 


all shares are fully paid. pD 
Dividends marked § are for a year consisting of t 


5 12 % 12 % 13 % 
l 


j 


wile aa paa e 


Quotations on Liverpool Stock Exchange. 
aid in deferred share warrants, n pronte bet being used as capital. 
8 of one year and the first part 


—— 22 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present Stock Dividends for Closing Closing Business done 
— * mee wel three yours, | Quotation | Quotation Se aled, 
t 1807. | 1898. 809. Hig be st | Lewest. 
65,000 | Aluminium shares, Nos. 1—65,000 . aes sag 1; 10 %| 20 % ... 22— 3 24— 3 ; 
90,000 Do. 44 * ist Mort. Deb. Stock Red. sie Stock sus . | 96 —101 96 —101 
30,000 | British Blestti¢ Traction ai we | 10| oe 6 P. | 142— 153 | 144— 15} 154 
50,000 Do. do. : Cum. Pref. w | 10] ix Sei a. 12 — 13 12 — 13 121. 
200,000 Do. do. Perpetual Debenture Stock ... Stock hi .. 123 —126 123 —126 bak 
85,0002 T British Blectrie Works Cd, Ord. £1 shares, 50, 001 — 135, 0000000000 “ii ai a— 3 1— 1 
50,000 7 Do do. 6 % Cum. Pref., 150,000 das an ise a f— ł ł— f 
600 t Do. do. 44 % 1st Mort. Deb 100 9 97 — 99 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 m 85 5 15 % 15 * 20 % 11 — 12 11 — 12 
27,500 Do. do. 6 X% Cum. Pref. Nos. 1 to 27,000 . 5 52— 6} 58— 6} 
90,000 Brush Hlecl. Enging., , 1 to 90,000 ss 1g— 138 1g— 17 
90,000 |- Do. do. Non- cum. 6 % Pref., 1 to 90,000 i 3 s 24— 2ĝxd| 23— 28 
125, 000 l Do. do. 4% Pi Deb. Stock ees died 0 .. 106 —111 xd|106 —111 
50, 000 Do. do. 4% Deb. Stock Red .. si Stock 125 . . {101 —103 101 —103 
20,000 | Callender’s Cable 8 shares, Nos. 120,000 sa 5 124% 15 5 % 15 5 % 123— 134 123— 133 
20,000 Do. do. 5 V Cum. Pref. 99 5 53— 53 5 — bł 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red S ock] ... na . {110 —114 110 —114 
213,533 | Central London Railway, Ord. Shares see i aal 100 s si . . | 10 — 104 | 10 — 104 
61,033 Do. do. Pref. half-shares... ie s 5 H ea 41— 5} 5 — 53 
71,447 Do. do. Def. do. se MR m 5j n at ee 417— 54 5 — 
855,000 City and South London Railway . . Stock 13 % 28%] 13 57 — 60 57 — 60 
87,500 Do. do. Ord. shares Nos. 22, 501 to 60,000 8 5 ne bee psi 5— 6 5— 6 
32,098 Crompton E Co ne 4 14% Mort Reg Deis, 5 8 6 * 72% 34— 41 32— 44 
; 0 o 
100,000 { Dino. aA 201 © 11 000 of £20 xoci] ae | us 4 | 99 —102 99 —102 
99,261 | Edison & Swan Utd. El. Legt., „A“ shares, £3 pd. 1 to 99,261 6 6 6 12— 2ł 12— 2} 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 6 6 S4— 44 31— 4 
344,023 Do. do. do. 4% Deb. Stock Red . 100 mA — | 90 — 92 90 — 92 
112,100 | Electric Construction, 1 to 112,100 ... see 2 6 & 6 6%} 13— 23 12— 23 
25, 000 Do. do. 7 % Cum. Pref., 1 to 25,000.. bee 27 7 ni 22— 34 22— 3} 
140, 300 Do. do. 4% Perp. 1st Mort. Deb. Stock ... {Stock} ... dis 102 —105 102 —105 
9,600! Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 . —. | 10} 7 7 7 10 — 11 10 — 11 Ges 
30,000 Henley’s (W. 15 Telegraph Works, Ord. es Ses Aue 5 12 14 15 114— 121 5 — 13 123 
30,000 Do. do. 44 % Pref. ... a 5| 7 7 si 5 — 5 — 53 58 5} 
50,000 Do. 8 do. 43 Mort. Deb. Stock... Stock 43 se . . 108 —112 xd 105 —112 
50,000 India- Rubber, Gutta-Percha and 1 Works 10 10 10 P. 21 — 22 21 — 22 
300,000 Do. do. do. 4 % let Mort. Deb <- 100 wee . . 101 —104 101 —104 
37,500 Liverpool Overhead Railway, Ord. ... bia ww | 10| 3ł 34 33 81— 9 82— 9 
10,000 f Do. do. Pref., £10 pade. 10 5 5 5 J 121— 13} 13 — 1322 
37,350 Telegraph 3 and Maintenance — 1215 15 15 35 — 39 35 — 39 36 
150,000 Do. 4 Deb. Bds. Nos. 1 to 1,500 Red. 1909 1100 . . 101 — 104 101 —104 ei 
20,000 | Telegraph Manufacturing, Qrd. Nos. 1 to 20,000 Sel as 8 . 12 ae 111 103— 113 
20,000 Do. do. 5 % Cm. Pri. Nos. 1 to 20,000. . 51 — 52 re 
540, 000/| Waterloo and City Railway, Ord. Stock a. | 100 | sy 3 9 3 E 92 — 95 91 — 94 93 
E Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Su 5 £5 (fully paid) 8—10. r and Knightsbri Eleotrio Lighting, Ordinary Shares 25 55 
ppi )12— pret rn Cumulative 6 % £5 sho pan a-h. 


Brompton and Kensington, % De Debentures o of 7100, 102—105. 
National Electrio Free Wiring, 19/6 tures 167105. Dividend, 1899, on Ordinary 
Oldham, Ashton, and Hyde ectric ir b Pora., 17—18 xd. T. Parker, #10 (fully paid), 173. 
Do. 210 pd.), 10—10} xd. 
, Tai Birmingham Share List. Bank rate of discount 4 per cent. (July 19th. 1900) 
MARKET QUOTATIONS, Wednesday. September 12th. 
CHEMICALS, &o. i] This week. . Last week. ino. or Deo. METALS, Ko. (continued.) This week. | Last week. Ine. or Dee. 
a Acid, Hydrochloric... .. per owt. 5/- 5/- g Copper Sheet ee ia * ton 485 £85 
Nitric z 9 .. per ot / | 2 / | 9g » Rod. ae r ton £85 £85 | 
a „ Oxalio per owt 82/- © n (Electrolytic) Bars .. per ton! £83 10 £88 10 
a n b ; .. per owt 5/6 5/6 e 1 ‘+ eets . per ton 92 £92 
a Ammoniac per cwt 89/- | 89/- e 15 ʻi Ros . per ton £85 10 £35 10 | 
s Ammonia, Mariate (crystal) .. per ton £88 £88 e “i Bases Wire per lb. 1 2 ** 
ae Ret one £30 £80 | J Ebonite Rod. . ee .. per lb. 37 
a Bleachin powder 5 .. per ton 27 47 ! 5 ü Sheet À a .. per lb. 5'- 6/- 
a Bisulphide ro! e .... per ton £15 £15 n German Silver Wire . Por lb. 975 98 
a Borax <a .. Per ton £17 217 h Gutta-peroha fine . re .. per lb. 
a Bensole (90 58 s% .. per gal. 77 77— h India- rubber, Para fine ss .. per m m 5 18 * ais 5 os 
a „ (580 ).. ri .. Por gal. 5/6 5/6 ! 4 Iron, Charcoal Shee : .. perto 
a Copper Sulphe' e .. per ton £225 10 £25 10 í „ Pig (Cleveland v warrants) .. .. per ‘ai 110 ap i 
a Lead. Nitrate Sy . per ton £25 22⁵ © ts e according to size per ton From £11 | From £11 | 
a „ White Bugar .. .. per ton £31 £31 4 ,, Scrap, . per ton 70/- to 72/6 15 to 73/6 
a Meh 5 : bs .. per top | ane Pag des 1 4 Wire, galvanigad No.8 .. per ton 17 z i 5 5 
a Methyl p per gal. y = to to 
a Naphtha, Solvent (90% at 160°C). per gal. d 6 f a g Lead, English Ingot .. . per ton 418 
& Potash, Bichromate, in casks.. per Ib. Sad. 83d. A g ix Sheet ea .. per ton £19 
a „ Caustic (75/80%) .. per ton 24 £24 A m Manganin Wire No. 28 per lb. 80 8 / 
a „ Bisulphate as .. per ton 285 £85 fe g Meroury per bot. 29 5 £95 
a Shellac .. per owt. 65/- 68/- 38. dec. d Mica (in original cases), small. per lb. | 3d. to 9d. 8d. to 9d. 
a Sulphate of Magnesia per ton £4 10 24 10 iv d n» 5 „ medium pe Ib. 1,9 to 2/9 1/9 to 3/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 gi large .. Por Ib. 8/8to73 | 38/8 to7,8 
a 5„ Recovered .. per ton £5 10 £5 10 ae p Phosphor Bronze, , piain cas per lb. 1/1 to 1/4 | 1/1 to 1 
a Lum .. per ton £5 £5 se) pP i rolled bars & Krol per lb. 1/1 to 1/4 ute 1/4 
a Soda, Caustion (white 70 %) .. per ton £10 15 210 15 P P i sirip ashect per lb. m 18 
a „ Orystals .. per ton £8 £3 28 o P atinum 5 per oz. £8 18 6 £3 18 6 
a „ Bichromate, ane .. per lb. 22d. | 24d. pP Silicon Bronze Wire per Ib. | 102d. to in 103d. to 1/1 
| | í Steel, Magnet, aoo'd' ng to deso'p'n n per ton| From £15 to £40 
METALS, &c | „„ 4140 4440 
. i to 
| g Tin, blook se ee oe per ton 2141 { to £141 
b Aluminium Wire, in ton lots.. per tn 42 | £224 ite g „ foil ee .. per lb. 47 g/- 
b Sheet, in ton lots pE tor: 4191 ; £191 i wire, Nos 1 to 18 per lb. 179 179 
p Babbltt 's metal ingots r ton , £80 to £150 £80 to 160 L y White Anti. friction Metals — 
e Brass (rolled metal to 12") baois oe lb. 7 i 130. S4 „White Ant brand. per ton £40 to £70 240 to £70 os 
e „ Tube (brazed) per lb. 10d. 10d. P j Yarns, Cotton 18 101b vn di'a per lb. sa. a, Id. ine. 
é >p „ (solid drawn) .. per lb. 84d. i : si „ Best per Ib. n — 
e „ Wire, .. per lb. Ed. | ; 55 „ 1 1 oe 8 ply 10 Iba. .. per lb. i 
e Copper Tubes (brazed) per lb. IId. Ld i Russian, Ag Ida. per lb. A 
e (solid drawn) . per lb. 11d. j na. a 1 Jute , 180 Ibs. rov per ton £14 10 211 10 
g Copper Bars (best selected) per ton £865 | £85 de | Abe, Sh't. “Vielle Montagne ond. ) per son RU 5 nett | £24 5 nett. 
| 
a Mesers. G. Boor & f Taie Bobbe G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 
Quotations d The British 8 Co., Ltd. Quotations ka Messrs. James & . (Co., Ltd. m Messrs. W. T. Glover & Co., Led. 
4 — Thos. Bolton 4 & Bons, ed essers. Jackson & Till. lied n Messrs. P. Orm & Bons. 
supplied by suppuied bY] $ Messrs. Lowe. supplied by! „ Messrs. J Matthey & Oo, Lad. 
F esers. Bolling 4 o Messrs. obnson, tthey 
k Smith & Go, j Messrs. Henry C. Yeo & Co. © The Phosphor Bronse Company, Liè. 
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NEW BUILDINGS OF THE ST. OLAVE’S 
UNION, LADYWELL. 


On July 12th the Prince and Princess of! Wales formally opened the 
new buildings that the Guardians of St. Olave’s Union, Southwark, 
have had erected at Ladywell for the accom- 
modation of the aged and infirm poor of their 
district. The idea of separating the deserving 
and aged poor from the wastrells and ne’er-do- 
wells is a new departure of poor law adminis- 
tration, and credit should be given to the 
Guardians of St. Olave’s for being the first 
public body to initiate a more humane policy 
than has hitherto existed in the treatment -of 
their poor. These new buildings have been 
erected upona site of about 35 acres to the 
designs of Messrs. Newman & Newman, 
architects to the board, at a capital outlay of 
£216,893. The establishment provides accom- 
modation for 812 inmates, and is fitted up on a 
most liberal scale, according to the most modern 
ideas. . 

The buildings are lighted throughout with 
the electric light, the fittings generally consist- 
ing of a bronzed brass tube carrying the shades 
and lamps, and suspended by a ceiling plate in 
such a manner that they are free to swing in 
any direction, and that without exposing any 


to be arrived at. Under the ement a “ machinist” i 
defined as a competent general- 1 floor hand, lathe band, 
vise hand, and so on, through other machine tools —planer shaper, 
boring mill, &c., or a competent die sinker, tool maker or linotype 
hand. To be competent, he must be able to complete a piece of 
work in his own line within a reasonable time from the drawing 


wires or hook. The system of wiring is from 
distributing fuseboards and switches situated in 
the attendants’ room on each floor of every 
block, all the lights being separately controlled 
from these points. The dining hall has 20 
pendants of four lights each, of a “ corona” 


The mains are run from the engine room 
under the corridors to supply the main build- 
ings, and in cast-iron pipes to the other separate 
buildings. There are, in all, 1,765 16-c.p. lamps 
installed. In the engine room there are three 
of Mackie & Co.’s 35-Kw. dynamos driven by 
belts from three Robey high speed vertical 
engines, as shown in one of our views; provision 
has been made for a fourth engine and dynamo. 
The switchboard, which we illustrate, consists of 
a mahogany frame forming a room and contain- 
ing four enamelled slate panels, three of which 
contain a double-pole main switch, fuses, in- 
struments, &c., for each engine, and the fourth 
is ready for the fourth engine; all these main 
switches are connected to bus bars from which 
the distributing mains are led. 

Electric motors are used to distribute power 
wherever required; there are two motors driv- 
ing the drying fans, one motor driving the 
ironing machine, one motor driving the two 
hydros, one motor driving three washing, 
machines, &c., and one small motor driving the 
foul washing machine in the laundry. 

The water to supply the whole of the build- 
ings is pumped up by a motor to the top of 
the water tower, and a motor drives the 
hydraulic pump, of which we give a view, 
for Messrs. Waygood’s lifts. All these motors 
were made by Messrs. Mackie & Co., who were 

nsible for the whole of the electrical in- 
stallation. 


THE MACHINISTS’ STRIKE IN 
AMERICA. 


Tus threatened trouble in America appears 
now to be averted on, says the Engineering 
Magazine, lines of permanence. The American 
settlement, contrary to the usual ending of 
strike troubles there, seems to have been 
brought about before any extensive strike had 
really commenced, and it APAN to have been 
based very much on the English settlement of 
’98. It is at least satisfactory to find that the 
- outrages of the St. Louis trouble, and the 
economic waste of our own peaceable, but 
long strike, have not been repeated. 

The agreement arrived at is binding upon 
all members of the National Metal Trades’ 
Association, and the International Association 
of Machinists. The Board of Arbitrators met 
at Chicago, and the agreement of March 17th 
was accepted by both parties, and signed on 
March 3ist. As a preliminary the strikes 
wage in progress at Paterson and x Cleve- 

were declared off as the above tw i i 
strikes at other shops outside the Nationg) 5 tak 
to be declared off where such shops agreed to the settlement 


St. OLave’s Union, LADYWELL.—SWITCHBOARD. 


only as guide, and he must have served four years at th 
else have served a regular apprenticeship. i a meee 
Competency is to be decided by the employers, as they are 
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responsible for the work done, so they are free to elect whether a 
man may be considered competent. There is, however, some right 
of appeal against any decision of incompetency. Overtime to 
10 p.m. ranks as time and quarter; from 10 to 12 p.m. it ranks as 
time and half, and after 12 midnight and on Sundays and legal 
holidays time is doubled, except in case of emergency where shop 
machinery breaks or runs down, Sunday work is to be at time and 
half only. Such repairs refer only to the employés’ own machinery. 
Such rates for overtime do not apply to regular night gangs, and no 
reduction is to be made on existing rates already paid in excess of 
the above. ; 

Apprentices are allowed at the rate of one for the shop and one 
to each five machinists. Where already in excess of this allowance, 
no change is to be made, but the ratio is to be allowed to correct 
itself by lapse of time. There is to be no discrimination against 
Union men, and all men are to be free to join a Union as they may 
think fit, but they must work harmoniously with all men, whether 
Unionists or not. 

A man shall be free to leave his employ, but there must be no 
collective action taken in any matter until the matter in dispute has 
been dealt with under the terms of the Chicago agreement of above 
date. 

The week is 57 hours from and after six months from the date of 
the joint agreement, and 54 hours after 12 months from date. These 
are the nominal English hours, in concession for which no restric- 
tions are to be placed on management or shop output, and—acme of 
honesty !—a fair day's work will be given for a fairday’s pay. That 
this clause has been inserted rather points to the fact of more or 
less interference with shop production and management, the 
subjects that underlay the English trouble of 1897—a_ trouble 
that we have lately been informed is not quite so much obliterated 
as we had hoped and thought. The gains claimed by the 
machinists are national recognition of their association, limita- 
tion of apprentices, definition of a machinist, shorter hours, and 
adjustment of overtime and rates paid for it. 

We see that the working hours in America are thus nominally 54, 
and will soon not exceed this. We do not hear of examples where 
the hours are less than 54, as is so often the case here, but we believe 
there are now some few American shops working less than 54 hours. 
In Germany the hours of the best shops are about 584. In Australia 


48 hours is still universal, we believe, and in other countries hours 


are longer. 


STEEL: ITS PROPERTIES AND TESTS. 


II. 


All the standard specifications, except that for steel rails, give 
limits of tenacity. Structural steel, boiler plate and rivets, and 
fish-plates, are allowed a range of 10,000 lbs. per inch in the three 
qualities of rivet, soft and medium, for bridge and shipwork, and of 
flange, fire box, and extra soft boiler steel, the first set being 50,000 
to 60,000, 52,000 to 62,000, and 60,000 to 70,000, and the seco id set 
being 55,000 to 65,000, 52,000 to 62,000, and 45,000 to 55,000 
respectively. For other specifications a minimum limit is laid 
down so as to secure necessarv strength, although the clastic limit 
is the true index of the working capacity, and is every day receiving 
better recognition. Practically, the elastic limit is not easy to 
define, but it never falls below half the ultimate tensile strength 
which may be used to indicate the approximate elastic limit. The 
yield point should be noted. It is observed in commercial testing 


and forms a useful check, on the assumption that the elastic limit 


is not less than half the ultimate tenacity. 

Elongation is taken on lengths óf 8 inches in structural steels, 
boiler and rivet steels and splice bars, but on 2 inches in castings, 
axles, forgings and tires. Modifications are allowed for certain 
thin or thick materials. ` 

Elongation is a most important item in a test, because it is a prac- 
tically sure index of ductility, and a safe check upon too high a 
percentage of hardening constituents. It is an easily made test, 
moreover, and thus valuable for the rapid appreciation of a large 
output. 

Contraction is included for axles, forgings and castings, which 
are tested by a turned specimen, but is omitted from tires, such 
being usually not annealed and of high carbon. The microscopic 
examination of steel has proved that the proper heat treatment 
necessary to bring out the best physical properties is invariably 
accompanied by the highest percentage of contraction of arca 
obtainable with the particular class of steel. Contraction is thus a 
valuable test. When contraction cannot readily be found, the cold 
bending test affords a valuable substitute, for a steel capable of 
severe cold bending proves its capacity for cold flow, and a high 
contraction steel will show capacity for severe cold bending, and 
vice rersd. 

Drop tests are included in specifications for axles, tires, and rails, 
because these articles are exposed to somewhat parallel treatment 
in actual work. 

It is necessary for fire box steel to possess a certain homogeneity, 
and tests for this are specified for that material to show its freedom 
from slag, pipe, or unwelded blow holes. A sample from a broken 
test specimen must not show any defective flaw or slag streak over 
ł incb long in any of the three fractures at which the test is made. 

The standard turned test specimen is shown in fig. 1. It is 
2 inches long on the parallel andi inch diameter, or one-fourth of 
its length, a proportion that is; justified by reason ofjithe compara- 


tively smaller prolongation of forging than would be needed if the 
8-inch length were adhered to. Much less scrap is made for the 
customer to pay for, and the work of machining is less, while more 
specimens can be taken at different locations of an important 
forging. Short specimens enable tests to be taken from “between 
the webs of a crank and from a steel tire without the heating or 
straightening necessary for a long specimen whereby the test is 
deprived of its representative value. Where elastic limit is 


specified, the short specimen is quite suitable, for an apparatus can 
be attached that will read to 0:0001 inch, while for tension 
generally the length does not much matter as regards contraction 
and appearance of fracture. Elongation is, of course, greater in 
percentage, but this is met by stating the percentage higner on short 
specimens. Fig. 2 is the specimen for testing the sheared plates 
used in structural steel in buildings, ships and bridges. The gauge 
length is 8 inches, or it may be a planed or turned parallel piece, 
and where possible two opposite sides shall be the rolled surfaces, 

while rivet rounds and small bars are tested as rolled. l 

The number of test specimens to be taken is recommended as one 
from each melt or blow for axles, tires, bridge, ship and structural 
steel and splice bars; one from each plate of open hearth steel 
rolled; one from each bar of open hearth rivet steel; two from 
each melt of rivet rounds. 

For casting or forging, each individual case is to be taken accord- 
ing to character and importance. Location of test specimens is not 
specified for bridge, ship or structural steel, open hearth rivet or 
plate, but for driving axles and forgings, the piece is to be taken half- 


way between centre and outside of the forging. Where forgings 
have large ends or collars, the specimen is to be taken from an ex- 
tension of the same diameter or section as that at the back of the 
end or collar. In hollow forging the test piece comes from the 
middle of the prolonged annulus. 

For castings, a piece is usually cast on the main piece if a sink- 
head of sufficient size is not available. Pieces are cut from a drop 
test tire, or from a test ingot, cast with the same pouring, the test ingot 
being worked equally with the main ingot, while tests from sink- 
heads must also have received equal treatment with the piece itself 
before the specimen is cut out or the sink-head removed from the 
casting. Such are only a few of the conditions as to specimens. 

A cubic inch of steel is assumed to weigh 0°2833 lb. Usually a 
24 per cent. variation from the specified weight is allowed, but there 
are modifications that are allowed for exceptional cases that may 
extend to an overweight of even 18 per cent.; wide plates, for 
example, being always thicker in the middle than at the sides. 

Finish is so wide a subject, that the vague phrase of workmanlike 
finish aud freedom from injurious imperfections is all that can be 
employed in summarising it. Branding or marking is important. 
The forging of a brand of iron or steel amounts to a moral, if nota 
legal, felony. 

(To be continued.) 


THE WEIR WATER-TUBE BOILER. 


In a recent article on water-tube boilers we said: —“ The one 
universal feature of all the water-tube boilers is the entire neglect 
of the necessities of combustion which they all exhibit. The pre- 
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dominating desire of the designer's heart appears to be simply to 
crowd all the heating surface as closely and thickly as possible upon 
the half-consumed fuel.” 

We are taken to task for this by the Weir Boilers, Limited, of 
Cathcart, Glasgow, who call our attention to the fact that they do 
not neglect the necessities of combustion, and do not crowd the 
tubes close upon the fire. 

An examination of the illustrated pamphlets of the Weir boiler 
sent to us bears out their claim. Our statement was by oue boiler 
too sweeping; the one exception, we fear, that proves the rule. The 
Weir boiler is built on the general lines of the torpedo boat type 
with a steam drum and two well-spread lower drums connected by 
a series of small curvilinear tubes, not unlike the Thorneycroft and 
Yarrow types, but possessing certain features of both. Its peculiarity 
is that only sufficient tubes are arranged next the fire to carry 
division walls of firebrick. 

Between this first set of tubes and the main body of tubes is a 
combustion chamber, and the tubes of the main body next the 
chamber also carry a firebrick walling, so that the tire and hot gases 
do not make contact with a large area of cooling surface until 
they have had time to complete their combustion in a firebrick 
chamber. Suitable gaps are left in the firebrick to allow the gases 
to circulate and pass away, and we are bound to say the arrange- 
ment goes a long way to provide the refractory-lined furnace we 
have long urged to be necessary for the proper combustion of 
bituminous fuels, and to provide that intermingling of the gases 
that is so essential to combustion, even under the above favourable 
conditions. 

The Weir boiler should be capable of being worked smokelessly. 
It differs essentially from that too numerous class of water-tube 
boilers in which the furnace gases rise up directly from the grate 
amongst the cold water pipes. The Belleville boiler, which has this 
fault, will smoke with the best Welsh coal. Any boiler will smoke 
if thus constructed, and we are glad at last to find a water-tube 
boiler constructed on common-sense lines in this respect. Welsh 
coal is supposed to be an essential in the Navy because it is smoke- 
less, so-called. But our Navy has got a boiler that will turn out 
smoke even with the best of Welsh. We think it should be so 
boilered that there need not be any smoke from Durham or New- 
castle or Wigan coal any more than from Welsh. l 

Combustion is a question of temperatures and engineering 
chemistry, yet it is due more to professors of engineering than to any 
other class of men that boilers have been put down of late years in 
which the essential conditions of combustion are most ignored. 


THE INTERNATIONAL .ELECTRICAL CON- 
GRESS HELD AT PARIS, AUGUST 18th- 
25th, 1900. | 


_ THE final meeting of the Congress took place on Saturday, August 
25th, under the presidency ot M. Mascart. 

After recording the adoption of the term Gauss for the unit 
magnetic field and of Maxwell” for the unit magnetic flux by the 
delegates, the President asked if anyone would like to make any 
remarks, whereupon M. Mailloux, the United States delegate, Mr. 
Boscham, Major John Millis, and others, addressed the meeting. 
M. Mailloux drew attention to the Exhibition at Buffalo next year, 
and expressed the hope that all present might meet again at Butfalo, 

-and Mr. Boscham invited those present to foregather at the Exhibi- 
tion at Vienna in 1903. 

The President then announced that the Congress had arrived at 
the end of its labours, and expressed the conviction that it had 
fulfilled every anticipation of those who conceived the idea of a 
reunion of savants on the occasion of the Paris Exhibition. The 
President then proceeded to sum up briefly the work that had been 
done at the meetings. 

Under sub-section B of their programme two papers called for 
special comment. These were (1) a complete review of electric 
lighting progress during the past 10 years by M. Blondel, who gave 
some information of the highest value respecting arc lamps on 
alternate current circuits. (2.! An elegant, clear and accurate 
proof by Mrs. Ayrton that the best way in which to use the 
arc light with continuous current from the point of view of 
efficiency and useful lighting effect, lay in so adjusting the 
mechanism that the arc formed was only one millimetre 
in length. In ber discussion of the subject, Mrs. Ayrton adduced 
proofs of so conclusive a charactcr as to evoke unanimous expres- 
sions of applause. Mrs. Ayrtou’s conclusions, which are contrary to 
the generally accepted views of engineers and scientists, and the 
remarkable experiments of M. Blondel, would serve, the President 
thought, to partly stimulate the zeal of servants and practical men 
in this field of research, aud lead to great strides being made in the 
application of arc lighting to everyday requirements. 

At the close of the President's remarks, Prof. Ayrton, in a neat 
speech, proposed a vote of thanks to the chairman, which was 
carried with acclamation, and after mutual compliments, the chair- 
man stated that his foreign colleagues had simply heaped upon him 
their expressions of goodwill, and as he could not find words to 
express his gratitude, he declared the meeting at an end. 


REVIEWS. 


Modern Electrie Railway Motors. By G. T. Hancuett, S. B. 
New York: The Street Railway Publishing Company. 
This is a practical work which traces the successive steps 

in the development of the electric railway motor up to the 

most recent practice, detailing each change in construction, 
together with the reasons which have dictated the change. 

Very full information is given on the subject of field magnets 

and armatures, and on the winding and forming of field and 

armature coils. 

Respecting commutators and brush-holders, the author 
gives some useful particulars, especially in reference to the 
wearing rates of mica and copper, and the precautions which 
should be taken to ensure that the wear of the bars and micas 
shall be equal. There is a very interesting chapter on motor 
casings in which a number of photographic illustrations are 
given, but which would be improved by the addition of 
sectional drawings. 

The different standard methods of suspension are described, 
and a new method of suspension is suggested by the author. 
In this the motor is suspended by links at a point which 
coincides with the centre of gravity of the motor gear case 
and axle; so that the weight of the motor is balanced against 
the weight of the axle and its attachments. Thus in passing 
over an obstruction no weight is lifted, but, of course, the 
inertia of the parts has to be overcome. As the vertical 
velocity of the axle, &c., is generally considerable when 
passing over obstructions, inertia plays a greater part than 
the mere lifting of weight, so that it is doubtful if the author's 
arrangement offers any advantage over the Westinghouse 
system in which the inertia is less owing to the smaller 
movement of the motor. 

On the subject of bearings, the author gives some valuable 
information on the preparation and use of Babbitt metal. 
English motor manufacturers have not hitherto used Babbitt 
metal to any extent, but there are now so many American 
motors in use in this country, that information relating to 
Babbitt metal should be interesting to many English readers. 

From the chapter on “ Lubrication” it would appear that in 
the States animal and vegetable greases are used exclusively, 
as no mention is made of mineral preparations. ‘Two or 
three recipes are given of lubricating greases which have 
been found to give good reaults on street railway motors. 

There is a good chapter on “Management and Repair of 
Motors, which will be useful to users of other motors as 
well as those for railway work. 

In the final chapter the author gives an example of the 
scientific design of a motor, but in this he is hardly so 
successful as in the more practical portion of the work. The 
motor taken appears to be a modification of the G. E. 1000. 
In the working out of this design, the author adopts a some- 
what curious procedure. Although it is a railway, and there- 
fore a reversing motor, he assumes that the brushes, instead 
of being midway between the poles, will be given such an 
angular displacement as to cause the armature to have forward 
turns instead of back turns (so assisting the field magnetism), 
and he then deducts these armature forward turns from the 
ampere-turns required on the magnet. He says nothing as to 
sparking, nor does he tell us what will happen when the 


motor is reversed. We would suggest a revision of this 


chapter in a future edition. 

At the end of the book is a reference table, in which are 
given the leading dimensions of the standard types of street 
railway motors. 


Mechanical Traction in 
Lieut.-Col. 
MARSTON. 
1900. 


This is a more or less historical es of the subject of 
mechanical road traction. It appears that England used 
traction engines in the Crimean War, and in 1870 the 
Germans found good use for traction engines, as also did 
the Russians in 1876, for about a dozen traction engines 
were used by the Roumanians before Plevna, Our own 
army officers may be fools, and as the Irish member said, 
“ hide bound in red tape,” but we learn here that the driver 


War for Road Transport. By 
OLFRIED Layriz. Translated by R. B. 
London: Sampson, Low, Marston & Co. 
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of two Fowler engines on August 20th, 1870, offered to help 
in getting heavy guns up Mont St. Michel before Toul 
and his offer was declined. It was not till September 14th 
that the guns were placed in position by the usual means. 
So much for German red tape. The recent great progress in 
‘automobiles is largely due to the use of petrol, but the 
heavier oils are much used either directly in engines, or as 
the fuel for steam raising. 

The certainty of action that still characterises the steam 
engine more than any other motor gives steam an advantage, 
despite its weight, and we read without surprise the author’s 
numerous accounts of how traction engines get themselves 
and their loads out of difficulties. They either haul their 
loads themselves, or they wind them out of a hole by their 
steel hawsers, or if themselves in a fix, send out an anchor 
ahead and pull themselves free by steel wires. A good trac- 
tion engine is a fine machine, and can do almost anything. 
It is a durable machine. The two Fowler engines used by 
the Germans in 1870 are still employed in steam-plough 
work. Over 8,000 traction engines were in use in Great 
Britain in 1894. One wonders where they can all be. In 
November, 1899, there were 15 Fowler and other engines 
sent out to South Africa. Ten were sunk in the Denton 
Grange at Las Palmas, and others were sent to replace 
them, but the 10 were fished up, and are doing duty in 

South Africa. 

Armoured road trains have been of great use. The 
armoured railroud train has a narrow field, and becomes 
helpless if the rails are damaged. The traction engine can 
go anywhere if it is still uninjured itself. There is a good 
deal of general information on all kinds of automobiles, and 
there can be no doubt that for an army on the march the 
traction engine is a most valuable auxiliary. Its rate of 
march may be slow, but it is as quick as the general progress 
of an army. Indeed, the march of an army would be accele- 
rated considerably were the unnecessary loads of the private 
soldier cared for by the transport department. Possibly, 
after the war, we may hear more of the traction engines. 
At present we know simply nothing. 


CURRENT SPECIFICATIONS. 


XXVITI.—PLUMSTEAD ELECTRIC LIGHTING. 


SUMMARY. 

Scope of Contract.—The equipment of the entire electric power 
and dust destructor station is divided into no less than 17 different 
contracts. 

Section under Consideration.—Section C, Contract No. 9.—Steam 
dynamos and balancer boosters, 

General Conditions. —Applicable to all sections. 

Number of Steam Dynamos Required.—Five. 

Output of Scts.—Two, to each develop 195 kw.; two, to each 
develop 97°5 kw. The other set is to consist of one steam engiue 
with a 32°5 Kw. dynamo mounted at each end. 

Tupe of Enyine.—Alternative offers will be considered :— 

(u) For horizontal cross-compound condensing engines. 

For vertical cross- compound condensing engines. 

c) For high speed enclosed or semi-enclosed triple expansion or 
compound engines. 


speed of Combination. For (q) and (b) 195 Kw. sets, 200 revolu- - 


tions per minute, 97°5 KW., 275 revolutions, and 65 kw. set, 300 revo- 
lutions per minute. 

Steam Pressure Available.—180 lbs. per square inch. 

Cundenser.—To be supplied under separate contract, to be capable 
uf maintaining a vacuum of 25 inches. 

Position of Dynamoes.—For larger sets between engine cranks, or at 
side of engine, at tenderer’s option. 

Voltage of Dynamos.—To be 510 volts at no load, and 550 volts at 
full load. To be also suitable for working on lighting load at 460 
volts. The 32°5-xw. machine to be wound for 230 volts at no load, 
and 320 volts at full load. 

Orerluad of Combination.—To be suitable for working at 25 per 
cent. overload for two hours without undue heating, and 50 per 
cent. forshort periods without injurious sparking or necessary move- 
ment of brushes. 

Permissible Temperature Rise.—After 12 hours normal full load 
run, or two hours 25 per cent. overload run, temperature rise 
measured thermometrically not to exceed 40° C. (72° F.) above sur- 
rounding atmosphere. 

Output af Balance Booster. To consist of four machines rigidly 
coupled together. Output of euch balance or inner machine to be 
50 amperes at 230—260 volts, and of each outer or booster machine 
120 amperes at 10—100 volts, 


Maximum Speed of Combination.—1,300 revolutions minute. 

Specified Date of Completion.—Section C- nine mont 

Penalty for Late Completion.—One per cent. per week. 

Terms of Payment.—As work proceeds up to 75 per cent. of value 
of plant delivered on site until balance of 25 per cent. of executed 
work is equal to 10 per cent. of total contract sum. Thereafter 90 
per cent. of value of work completed until completion, when an 
additional 5 per cent. of total sum is payable. The remaining 5 per 
cent. is due at end of period of maintenance. 

Stipulation as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to Workmen.—Unsatisfactory, see 
comments below. ‘ 

Arbitration Proposals.—Satisfactory. 

Date on which Tenders are due.—September 19th, 1900. 


This scheme has been prepared by the chief electrical 
engineer to the Vestry, Mr. J. B. Mitchell, and as will be 
noted, alternative offers are invited for different types of 
steam engines. 

At the present time it is curious to notice the absence 
of any one fashion in regard to traction plants. Engineers 
seem to have rather an open mind on the subject, 
and while some are inclined towards the horizontal types 
general in the United States, others prefer the enclosed 
high-speed types which have become such favourites for 
lighting work. In addition to the steam dynamos, this 
specification asks for two balancer boosters so arranged that 
when desired they can be directly coupled so as to form the 
usual four-armature machine. 

The general conditions appear to be a compromise. In 
some of the clauses we recognise the spirit, if not the letter, 
of the model clauses agreed upon between the Municipal 
Electrical Association and the Electrical Plant Manu- 
facturers’ Association, others are mere copies of those 
adopted by the London County Council, and commented 
upon in our last issue. 

Thus we have a fair arbitration clause which may be 
accepted without reservation, and stipulations respecting 
drawings which are very reasonable. This clause reads :— 

The contractor shall, at his own expense, supply tothe vestry 
three copies of the drawings necessary for the works under the con- 
tract, but shall not be called upon to furnish constructional details 
Further than in the opinion of the electrical engineer are required for the 
purposes of the contract. If the contractor shall be called upon to 
supply additional copies of the drawings, they shall be paid jor 
at a fair price to be arranged. The electrical engineer shall, in 
addition, have the right at all reasonable times to inspect any 


drawings of any portion of the plant contracted for at the works of 
the manufacturer. 


The clause referring to the powers of the engineer to reject 
materials or vary work is also fair. The portion relating to 
the first question reads :— 

A decision of the electrical engineer to reject materials, or require 
workmanship which is in his opinion defective to be amended, 
shall be obeyed by the contractor. If the contractor shall so desire, 
and of such desire shall give notice in writing to the Vestry within 
72 hours after re civing notice from the electrical engineer, the 
question involved in any such decision of the electrical engineer 
may be submitted to arbitration, as herein provided. The contractor 
shall not under these circumstances cease to proceed with the 
execution of the contract, to the prejudice of the Vestry. 


Tt is also expressly stipulated that the refusal of the 
engineer to grant a finai certificate shall be a suitable matter 
for arbitration, a matter which is sometimes excluded, and 
which causes thereby a needless amount of friction, The 
wording might well be copied by other engineers, 

When the contract works shall be completed, as referred to in 
the clause relating to payments, the contractor shall be entitled to 
call upon the electrical engineer for a certificate to that effect. In 
case of the refusal of the electrical engineer to grant such certificate 


when called upon by the contractor so to do, this refusal shall be 
subject to appeal under the arbitration clause herein contained. 


An unusual stipulation is :— 


The contractor shall provide a suitable office furnished with the 
requisite desk, cupboards, and seats, for the storage of the draw- 
ings and accommodation of the electrical engineer during the 
progress of the works, in some convenient position, near the site 
thereof. 

Up to this point, the conditions attached to the specifica- 
tion are fair and reasonable, but when we state that what 
are known as the London County Council labour clauses 
have been adopted in their entirety, it is sufficient to justify 
our urging all tenderers to refuse to accept the contract 
unless they are abandoned. To do this, runs the risk of 
having a tender rejected without consideration, but it is 
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nevertheless necessary. In the instructions to tenderers we 
find :— 


Tenders must be on the annexed form, and, together with the 
schedules of prices, must be filled up, completed and returned, 
signed by a principal or authorised agent. The whole requirements 
must be complied with, or the tender will be disqualified. 

The contract will bind the contractor to pay to all workmen 
(except a reasonable number of his legally bound apprentices) em- 
ployed by him, wages, and wages for overtime at rates not less, and 
to observe, and cause to be observed by such workmen, hours of 
labour not greater than those provided for by the schedule B” to 
the form of contract. 


We advise all tenderers stating in their offers that they 
cannot agree to the clauses granting to the Vestry power to 
dictate the rates of pay and the hours and conditions under 
which they employ their own workmen, and also to make 
quite clear that they do not intend either to publish in their 
workshops the rates of pay specified to be paid under this 
contract, or to grant the officials of the Vestry access to 
their private time and wages books. We stated in dealing 
with the Horton Asylum specification last week the reasons 
why we consider these claims unjustifiable, unworkable, and 

The principal addition to the County Council labour 
clauses is one more clearly defining what is meant by sub- 
contracting. 

According to the definition now given, the contractor is 
at liberty to purchase goods which can be obtained wholesale 
in the open market, but the clause applies to all plant specially 
manufactured for this contract. This exception may lead to 
the further question as to whether such articles as steam 
engines made to a manufacturer's standard design would 
come under this heading, as they could certainly be bought 
wholesale if desired. The clause is important, and may 
seriously affect the risks to be met by the contractor. It 


reads: 


No sub-contract shall operate to relieve the contractor from any of his 
liabilities or obligations, and the contractor shall be responsible for all the 
acts, defaults, and neglects of the sub-contractor as fully as if they weré 
the acts, defaults, and neglects of the contractor, and there shall be 
inserted in all such sub-contracts a covenant by the sub-contractor 
that he will pay all workmen employed by him in or about the 
execution of such sub-contract rates of wages not less, and observe and 
cause to be observed by such workmen, hours of labour not more, than 
the rates of wages and hours of labour following, that is to say, as 
regards all work done upon a site, any part of which is within a 
radius of 20 miles, measured in a straight line from Charing Cross, 
the rates of wages and hours of labour set out in the first schedule 
hereto as applicable to work done within such radius, and as regards all 
other work such rates of wages and hours of labour as at the date of 
the sub-contract are recognised by associations of employers and Trade 
Untons, and in practice obtained in the several districts where the work 

is done, and such rates of wages and hours of labour shall be inserted 
in a schedule to the sub-contract, but in no case shall such rates of 
cages be less, or hours of labour greater than those set out in the wages 
and hours schedule of this contract between the Vestry and the con- 
tractor, and in case of any breach by the sub-contractor of the 
covenant as regards rates of wages and hours of labour to be inserted 
in any sub-contract (and notwithstanding the connivance of the con- 
tractor in or condonation by such contractor of such breach or any 
prior breach) the contractor shall for every such breach as regards the 
rates of wages on demand pay to the Vestry as liquidated damages, and 
not as a penalty, the sum of £5, and shall for every such breach as 
the hours of labour on demand pay to the Vestry as 
liquidated damages, and not as a penalty, for each day on which 


such breach shall be committed, and for each workman in respect to 


whom it shall have been committed, the sum of 58. per hour for every 
hour during which such workman shall have been employed by the sub- 
contractor beyond the maximum number of hours during which under 
the terms of the said covenant he ought to have been employed. 
Any such sub-contract shall also provide that the sub-contractor 
shall at all times during the continuation of the sub-con- 
tract, display or keep displayed on the works and in every 
factory or workshop, or place occupied or used by the sub-contractor 
in or about the execution of the sub-contract, in a position in which 
the same may be easily read by all workmen employed by the sub- 
contractor in or about the execution of the sub-contract, aclearly printed 
or written copy of the said schedule; and that the sub-contractor shall 
at any time, and from time to time during the continuance of the 
sub-contract, whenever called upon so to do by the clerk of the 
Vestry produce to such officer or officers of the Vestry asthe clerk may 
direct the time and wages books and sheets of the sub-contractors, to 
show whether or not this stipulation has been and is being complied 
with. 

Provided that this clause shall not be construed as prohibiting the 
sub-contractor without the consent of the Vestry from purchasing or 
sub-contracting for the supply of any materials, articles or things 
required for the execution of the contract which are ordinarily to be 
purchased wholesale in the market or of wholesale merchants or manu- 
facturers. 


Tenderers should remember that it is only by united action 


that they can meet demands of this character ; if they would 
all refuse to agree to them, local authorities would soon dis- 
cover that stipulations of this character would have to be 
modified. It is well known that “a man is often more 
honest than his creed,” and on the principle that honourable 
men would refuse to take advantage of such manifestly un- 
fair conditions as the above, contractors often run the risk 
of their enforcement ; we contend that this is an unwise 
course to adopt, and that it is far better to take 
the clauses as we find them, point out their manifest 
injustice, and refuse to agree to any which cannot be 
honourably complied with. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. | 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 


Agents, 892, High Holborn, London, W. C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


15,225. Improvements in electric arc lamps.“ H. Bremer., Dated August 
27th. (Complete.) 

‘15,227, “Improvements in or relating to machinery for the production of 
electrical energy.“ H. S. ELwOoRTHTr. Dated August 27th. 

15,284. “ rovements relating to rotary motors.” R. BERTHON and 
M. Bertuon. (Date applied for under Patents, &0., Act, 1888, Section 108, 
February, 1900, being of application in Franoe.) Dated August 27th. 

15,246. Improvements in the manufacture of electrically-conducting bodies.” 
E. SANDER. ted August 27th. 

15,285. An improved joint box for electric cables.“ G. A. CLARK. Da 
August 28th. 

15,285. Improvements in systems of electrical distribution.“ THE BRITISH 
THomson-Hovuston Company, LIMITED. (A. D. Lunt, United States.) Dated 
August 28th. (Complete.) | 

15,208. ‘Improvements in wireless telegraphy." Dated 
August 28th. (Complete.) 

15,818. Improvements in automotor trolleys for electric current.” P. B. L. 
LOMBARD-GERIN. Dated August 28th. (Complete.) 

16,839. “Improvements in spperatus for stopping, starting, and reversing 
electric motors.“ W. L. Wisk. (The Skodawerke Actien - Gesellschaft, 
Austria.) Dated August 28th. 

15,884. oporne relating to switches and apparatus for use in starting, 
controlling, and reversing electric motors.” A.H.Apams. Dated August 28th. 

15,378. ‘Improvements in means for generating alternating electric 
currents.” THe Baitish THomson-Hovuston Company, LIMITED., (A. D. Lunt, 
United States.) Dated August 29th. (Complete.) 

15,379. ‘‘ Improvements in 5 dynamo - electric machines.” THE 
BRITISH THomson-Hovustox Company, LIMITED. (C. P. Steinmetz, United 
States.) Dated August 29th. ( Complete.) 

15,880. ‘‘ Improvements in systems of electrical distribution.” THe BRITISH 
THRoMsoN-Hovuston Company, LimitEep. (C. P. Steinmetz and W. Le R. Emmet, 
United States.) Dated August 29th. (Complete.) 

15,881. Improvements in thermal electric cut-outs.” THE British THOMSON: 
Houston Company, Limitep. (W. Le R. Emmet, United States.) Dated August 
29th. (Complete.) 

15,882. “Improvements in systems of electrical distribution.” Tux BRITISH 
THoMsoNn-Houston Company, Limitep. (C. M. Green and J. G. Callan, United 
States.) Dated August 20th. (Complete.) 

15,404. e in incandescent electric 1 W. P. 
THompson. (The Voltohm Electrizitats Gesellschaft, A. G., Germany.) Dated 
August 20th. l 

18,419. “Improvements relating to the supply of current to electric vehicles 
by inductive means.” R. HADbpax. (E. Sussmann-Kellborn, Germany.) Dated 
August 29th. 

15,457. Improvements relating to the production of electrical conducting 
bodies specially applicable for the use in electric incandescent lamps." E. 
SANDER. Dated August 90th. 

15,170. ‘* Process of forming metallic electrode plates.” A. J. BorLr. (E. 
Andreas, Germany.) Dated August 80th. 

15,473. Process for the forming of electrodes.” A. J. BouLT. (E. Andreas, 
Germany.) Dated August 80th. 

15,475. Improvements in and in connection with the distribution of electrical 
supply.” F. E. Breston. Dated August 30th. 

15,479. “Improvements in electrio aro lamps.” Dated 
August 81st. 

15,480. Improvements in or relating to overhead systems for the trans: 
mission of electrical energy.” W. RouTLEDOE. Dated August Bist. 

15,483. ‘Improvements in wireless telegraphy.“ S. G. Brown. Dated 
August 81st. 

15,579. “A new or improved rotary motor.” W. J. Munpgen. (J. Bottin, 
Persia.) Dated August 81st. 

15,591. Improvements in automatio interrupters for electric cirouits.“ A. J. 
Borur. (F. Katzenstein, Belgium.) Dated August 31st. 


C. E. WILSON. 


F. E. BRE TON. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tnonrsor 
and Oo., 892, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 04. (in stamps). 


zine from zino oxide.” 


f sey le the seperation of 
18,878 and Were Dated September 19th, 1898. Zino 


D. J. Steinhart, J. L. F. V 


is obtained electrolytically from zinc oxide by dissolving the oxide in molten 
zinc chloride (either alone or with sodium chloride) contained in a vessel heated 
externally to a temperature above the melting point of zinc. The current is 
passed between carbon anodes dipping into the molten mixture and a layer of 
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fused zinc forming the cathode at the bottom of the vessel. Oxygen is given off 
at the anode and zinc is liberated at the cathode. The process is rendered con- 
tinuous by adding fresh zinc oxide as the oxide becom“ s dissolved in the 
molten chloride. The chloride takes no part in the reaction. The provi-ional 
specification states that instead of zinc chloride another suitable salt capable of 
acting in a like manner: may be used. 1 claim. 


20,208. “improvements in electrical signaling apparatus for railways.” F. 
Pegefow. Dated September 23rd 1898, Relates to electric signalling apparatus 
for preventing collisions between vehicles approaching each other on railways, 
the apparatus also enabling telegraphic or telephonic communication to be 
established between the drivers. Two insulated conducting rails are mounted 
between the ordinary rais, so as to make contact with one of two rollers, 
according to the direction of motion of the vehicle. Each section of the rails 
is equal to, or more than the minimum permissible distance which one vehicle 
may approach to another, and the sections of each rail are arranged to break 
joint with those of the other. The rollers and the ordinary wheels are connected 
through a switchboard to the battery and alarm on the vehicle. The board is 
provided with two switch levers each having two insulated contact-making plugs. 
One lever is set to connect certain contacts if the vehicle is moving forward, 
other contacts if going backwards, and other contacts if stopped. The other 
lever is set to connect the contacts according, as to which roller is on the rails. 
When two vehicles approach each other until they come on the. same section of 
rail, or when one vehicle moves on to such a section occupied by a stationary 
vehicle, the alarm on the moving vehicle or vehicles is operated. When the 
alarms have been operated, and the vehicles brought to a standstill, the alarms 
may be cutout, and a telegraphio or telephonic apparatus switched into the 
circuit. 8 claims. 


20,872. An improvement in the adaptation of the telephone to electric beli 
ewok as are used in ordinary bell and indicator systems for private houses, 
offices, hotele, and the liks.” G. L. Aaders and A. J. Wilsew. Dated October 5tb, 
1898. Telephone transmitters and receivers are constructed so that they may 
be contained in an electric bell push casing, and readily removed from or 
adapted to casings of any design without disturbing the electric connections, 
The microphone transmitter is contained in the part which is attached to the 
wall, while the receiver and bell push are contained in the part which, when in 
the position of not being used, may, by means of a metal ring holding clips and 
a spring contact, break the talking circuit and establish the bell circuit. The 
key for controlling the talking c’rcuit may be carried on the receiver and 
op ranea by the finger, and may be further made to control the bell circuit. 4 
claims. 


21,043. ‘‘improvemente in olectric meter systems.” Tho British Thomeon- 
Houston Company, Limited. (E. W. Rice.) Dated October 6th, 1898. Relates to 
current meters. A maximum demand ind cator consists of a stylus moved pro- 

rtionately to current supplied, and marking on a stationary surface. In the 

orm described the stylus is a pencil or pen carried by a lever which is acted on 

by an adjustable spring, the iron core of an ironclad solenoid, and the piston of 
the dashpot. It marks on a graduated paper held by clips. A bristle marking 
on smoked glass may be used. The solenoid may be connected in series with 
the field coils of a watt-hour-meter in a supply main. 4 claims. 


21,281. ‘“‘improvements in hydro-paeumatio accumulators.” J. 8. Stevens 
C. d. Major and E. C. Stevens. Dated October 8th, 1898. Relates to that class of 
hydraulic accumulators in which the water is pumped into a reservoir containing 

r, so as to store energy by the compression of the air. A valve is arranged to 
restrict the water outflow when the levelinthe reservoir falls below a certain 
point, and to close it entirely or nearly so before any air oan escape. The valve 
may be in the form of a cap passing over a rose, or of the double-beat pattern. 
A displacement block of stone or other suitable material is attached to the 
valve, and their combined weight is nearly balanced by weights, the effec: being 
that, when the water falls below a predetermined level, the valve descends 
and gradually cuts off the flow through the rose. If the supply pumps are 
working, the valve acts as a governor restricting the supply to the amount 


delivered by the pa s. A bye-pass pipe and cock are provided for restoring . 


e pipe when necessary, 2claims. 


21,216. “ʻAna improved trolloy for taking electric earrent applicable to the 
electric traction ef vehicles, boats, and the liks.” 8. Lombard-Gerin. Dated 
October 8th, 1898. Relates to means for supplying current for electric traction 
on rail or road, or for propelling boats by means of an independent self- 
propelling trolley connecting to the vehicle, &c., by a flexible cable. The 
trolley runs on one conductor from which it may take current, and drags a 
second trolley by means of the cable, through which the return may be made to 
one or more conductors, according to the nature of the current. The trolley 
carries & motor by which it is propelled. 8 claims. 


21,224. “‘Improvemosts In or relating to electric clocks or watohes.” E. Rosi 
and d. Vacottl Dated October 8th, 1898. The first wheel of the movement is 
a ratchet wheel and is driven by a 50 on the balance arbour. A detent pawl 
hitting a strip t-rminal makes and breaks the circuit of an electro-magnet, the 
armature of which is a forked lever engaging an eccentric pin on the balance. 
The lever impels the balance when attracted, and is reset by the return swing 
after the detent pawl has jumped from the contact strip into another tooth of 
the ratchet wheel. 8 claims. 


21,233. “improvements in apparatus for ocating metal articles by electre- 
deposition.” J. Thornton and T. R. Canning. Dated October 8th, 1898. Relates 
to apparatus in which articles are burnished during coating. It consists of a 
rotating wood barrel, which may be hexagonal in shape, and have one removable 
side. It is provided with perforations and wood or other non-conducting 
trunnions, which are carried on brackets and held in vosition by blocks sliding 
in suitable guides. The brackets are mounted inatank. Through one or both 
of the trunnions there pas-es an axial connecting bar or bars, connected up by 
the pivoted contact plate pivoted pin and conducting strip to the negative cable. 
Inside the barrel the bar is in electrical contact with an end metallic plate, and 
the latter with conducting strips extending around the inner surface of the 
dium to the metallic end plate. The liquid level is a short distance below that 
of the bar. By throwing back the contact piece the barrel can be removed, and 
a fresh one substituted for it. 8 claims. 


21,307. ‘‘improvomeats in the production of Incandescent materials suitable for 
use in electric lighting.” 8. Pitt. (The Pharmacentisohes Inotitut Ludwig Wilheim 
Gans.) Dated October 10th, 1808. Relates to incandescent lamps. Filaments 
are made from osmium, iridium, rhodium, ruthenium, or alloys of these, formed 
in thin layers by applying organic compounds of euch metals to temp rary 
supports, burning them on and then detaching the metallic lustres thus pro- 
duced by applving solvents which attack the supports, as described in Specifi- 
cation No. 17, 06, A. D. 1894. Before applying the solvents the metallic lustre is 
how coated with tough collodion, gutta-percha solution or like varnish to 
strengthen it. This coating is r. moved from the filament by burning off, or by 
a solvent after which the metal may be coated with an organic compound of an 
earthy oxide, and this burnt on. The temporary support is made of porcelain, 
glass, metal, or other material, coated with an organic compound of a base 
metal, or with a flux which mas contain borosilicate or phosphate of soda; this 
is burnt on, predneing a coating which can be removed by acids after the 
metallic lustre bas been formed on it. The metallic lustre may be painted on in 
strips so as to directly form a filament or a net, or formed in sheets as described 
in the preceding Specification. No. 21,306, A. p. 1898, and may be thickened by 
electro-depositing. Such sheet, coated with collodion may be rolled up to form 
a solid filament, or on a thread core to form a tube. 6 claims. 


the pressure in t 


21,317. ‘“‘Improvements in magnetio separating apparatus.” <A. M. Clark. 
(Metailargisohe, Geselisdhaft, A. 0.) Dated October 10th, 1808. A separator suit- 
able for the treatment of material of low magnetic power may comprise three 
magnets having pointed poles, the poles being covered by adju-table caps of non- 
magnetic material, The polanties of the p les of magnets F.G. are opposed to 
those of the polesof the magnet are opposite to those of the poles of the magnet 
contizuons to them. The materials are supplied to the poles from hoppers, the 
supplies being regulated by means of adjustable bars. The edges of the poles 
are brightly polished, or covered with polished steel plates. In treating 
Inixtures containing garnet, iron ore, or minerals of comparatively strong 
magnetic power, the magnet alone may be provided with a coll. 8 claims. 


21,384. “Improvements in battery solutions.” N. Slnmenberg, jun. Dated 
October llth, 1898. An electrolyte which may be used in conjunction with a 
zino electrode is made up of a mixture of a chlora‘e of an alkali or alkaline 
earth mixed with a bisulphate of an alkali or alkaline earth. The preferred 
mixture consists of sodjum chlorate and sodium bisulphate. 2 claims. 


21,374. ‘‘Improvements in rheostats or olectric heaters.” E. C. Raster. Dated 
October lith, 1898. A heating or regulating existence is built up of straight 
strips of carbon separated by air spaces, and connected in series so that current 
may be passed through the whole length of the strips by inte ed blocks, 
alternatcly of glass or other non-conductor, and carbon aluminium, or other 
non-oxidising conductor. The strips are arranged in two rows between metal 
bars which have insulating linings, and are attached to end pieces; the metal 
bars carry central metal partitions, covered with insulating material, against 
which the series of strips are pressed by screws, carried by the end pieces, and 
fixed by other screws. The series are electrically connected across the parti- 
tions by aluminium bridges. Home of the interposed metal blocks are pro- 
vided with screws to hold conductors for connecting different parts of the re- 
sistance. A motor regulating switch is described having a row of contacts con- 
nected with such a re-istance, and a contact-arm acted on by a spring which 
tends to pee it on an unconnected end stud; when the arm is moved to the 
other end stud, which cuts out all the resistance it is engaged and held by a 
latch. A lever, acted on by an electro-magnet in the circnit, is dropped if the 
current is stopped, and in this case raises the latch so that the switch arm is 
freed and returns to the disconnecting stud. 6 claims. 


21,410. “improvements in controlling switches and apparatus fer clectric 
motore.“ R. Mutohison. Dated October llth, 1898. Relates to controllers for 
motors, especially applicable when two are used on tramcars. Electro-magnetic 
means are provided for locking the switch arm on each resistance contact, so 
that it may not be moved until the current has reached a predetermined limit. 
A solenoid is arranged in the circuit, and its core is connected wih a pawl 
engaging a ratchet- wheel on the spindle of the switch. On starting the motor, 
the current pulls in the core and causes a wheel to be locked until the current 
falls below the limit, when the switch can be turned to cut out one section of 
the resistance, and so on. Means ae provided for short-cuiting the coil in cases 
of emergency. ‘the reversing swit -h may be fitted with an extra contact which 
short circuits the solenoid, or a special switch fitted with a tell-tale may also be 
fitted. In arrangements with two motors, the solenoid is so connected as to be 
in series with one and in parallel with the cther when the motors are working 
in parallel. 6 claims. i 


21,497. “An improved form of alteraating current transformer.” Verity 
Limited, and L. J. Steele. Dated October 12th, 1898. The laminated ores an 
yokes are separable and are clamped by end pieces connected together by tie- 
rods. The top end piece is grooved for the reception of the edge of the metallic 
casing so as to be watertight, and on the front is fitted a board for the terminals, 
Fe. The transformer preferably has a single-winding tapped at the required 
points. 2 claims. 


21,624. “Improvements in electro-magnotic variable d and clutch-geariag.” 
H. A Wellaston and R. 8 81 Dated October 18th, 1898. Motion is rec sets a 
from the shaft to the pulley by means of an alternating current generator 
having a short-circuited armature and a separately-excited field magnet. The 
armature consists of a soft iron or other ring and a copper or other suitable 
hoop secured upon a disc filled to the pulley. The field magnet has the poles 
of any one side of similar polarity. The armatureis rotated at a speed less than 
that of the field magnet, the difference depending upon the load on the pulley 
and upon the strength of the field magnet which may be varied by means of the 
rheostat. 4 claims. 


21,660. improvements la systems of contre! for electric motors and raliway 
trains.” W. P. Potter. Dated October 18th, 1898. (Date claimed under Act, 
March 17th, 1898.) Relates to mas: er controller arrangements for the motor and 
brake controllers on electrically-;ropelled trains, whereby the latter are 
synchronously actuated. For this purpose the subsidiary controllers are 
driven by electromotors, and their motion is limited by stops which are 
successive!y withdrawn as the master controller is turned. Springs or other 
means return the controllers to the off or braking position. The general 
arrangement of the connections and the construction of the switches are shown 
in the specification and are too complicated for purposes of abridgment. 
25 claims. 


21,581. mprovements ln controlling electric moters and electrically-propotied 
raliway trains.” E. W. Rice, jun. Dated October 18th, 1898. (Date claimed 
under Act, March 26th, 1898.) Relates to master controller arrangements for 
the motor controllers on electrically:propelled trains whegeby the latter are 
positively actuated in both directions by a pilot motor Wbich is supplied with 
current by the propelling motors acting as generators when the main current 
fails. All the collectors on the train are connected to a common wire to obviate 
temporary loss of current at any one of them. The general arrangement of the 
connections is shown in the specification and are too complicated for purposes 
of abridgment. 22 claims. 


21,633. ‘Improvements in electricity motors.” @.Hookham. Dated October 
14th, 1898. Relates to energy meters. A clock drives a ratchet wheel, an 
escapement anchor with a fork and a pendulum carrying a shunt coil within a 
stationary main current coil by which its rate is varied. The fork is linked to 
a double paw! on a support, loose on a shaft. The pawl is held down at either 
side by a tumbling or spring-actuated lever, to drive either of two oppositely: 
toothed ratchet wheels fixed on the shaft, which is geared toa counter. The 

awl and lever are turned periodi ally by a uniformly driven cam lifting or 
970 ping a lever so that shoulders on this engage pins on the lever alternately. 
The shaft and counter are thus driven oppositely during successive periods, and 
if no energy is being supplied the counter is returned to zero at the end of 
alternate periods. The lever carries an insulator with four contact plates con- 
nected in opposite pairs to the coil and making contact with corresponding 

lates on the pawi, these being connected in opposite pairs to the supply con- 
Ae The current in the coil is thus reversed at each reversal ot position of 
the paw] and lever, so that the main current causes the pendulum to osciilate 
more rapidly while the counter is being driven forward, and more slowly while 
it is being driven backward, during the succeeding period. Instead of reversing 
the current in the coil, the contact maker may be arranged to supply current to 
it in alternate periods only, the pendulum swinging at its natural rate in the 
intervening periods. Friction pawls and ratchets may be used instead of the 
toothed gear. The meter may be used to measure quantity by supplying the 
coil at constant pressure. 3 claims. 


21,638. “‘imprevements in aro la for projection and fer laboratory or ilike 
purposes.” J. Stuart and J. H. 8 Dated October lith, 1898. ates to 
are lamps regulated by hand for projection and like purposes. A support of 
chanrel section is pivoted at its lower end to a foot piece, and is secured 
adjustably by a clamping sc:ew inserted through a slotte ate. The support 
carries a slider retained by screws passed through slots, and adjustable up and 
down by a rack engaging a pinion on a shaft carried by the support, and 
rotatuble by a milled head. The slider has arms carrying a double-threaded 
screw rotatable by a milled head, and supporting two sliders which are guided 
by one edge of the support. The upper slider carries a slotted plate held by a 
screw and adjustable by a screw set in the slider, and having a collar in engage- 
ment with a slot in the plate. The plate and the lower slider extend forward at 
one side of the support to carry the carbon holders and binding screws, insulatin 
plates heing interposed. The foot piece may be laterally movable as describ 
in Specitication No, 30,247, A. D. 1897. 2 claims. 


21,666. “‘A resistance measurer.” C. W. 3. Cra - Dated October 14th, 
1898. Relates to resistance meters. A specially graduated current meter is 
connected in series with a voltaic cell of cons ant electromotive force and high 
resistances, which are adjusted to give the maximum indication on the meter. 
The resistance to be measured is then connected asa shunt to the meter, re- 
ducing the deflection. The meter is graduated by nse of known resistances, 80 
that the resistance of the shunt is directly indicated. In a modified arrange- 
ment the resistance to be measured is placed in series with the meter resistances 
and cell, aud a fixed shunt is connected across the resistance and meter. 
2 claims. 
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of some of those who were present, serious apprehensions 
regarding certain points, as will be observed from a perusal of 
the discussion, but the subject was opportune, and aroused 
considerable interest. 

In the domain of traction we should not omit to mention 
the paper by Prof. Hele Shaw on the “ Resistance 
of Road Vehicles to Traction, which drew General 
Webber, Sir W. H. Preece, Mr. Worby Beaumont, and 
others into a discussion showing how urgently neces- 
sary it is that the state of the public roads should be 
improved, particularly in view of automobile developments. 
It was mentioned incidentally by Prof. Hele Shaw that a 
committee of the British Association had been appointed 
to devote serious attention to the entire question of road 
resistance. | | 

In his paper on the“ Measurement of the Tractive Force, 
Resistance, and Acceleration of Trains,” Mr. A. Mallock 
described some experiments recently made on electric and 
other railways—the Waterloo & City electric and the Metro- 
politan underground electric were specifically mentioned— 
the object of the experiments being to determine thie 
acceleration, tractive force, and running resistance to which 
the trains are subject. The appliance used was a short 
pendulum whose free vibrations are adequately damped. If 
this is suspended on the moving body it will hang in the 
direction which is the resultant of gravity and the acceleration 
which the body at the time experiences; hence the angle 
which such a pendulum makes with the vertical gives the 
measure of the accelerations at each instant. In the experi- 
ments the pendulum was arranged so as to record its position 
on uniformly moving paper, on which, at the same time, 
ktconds were marked by an electric clock, and a contact 
marker, worked from one of the wheels of the carriage, caused u 
second pen to record each revolution performed by the wheel. 
The diagram thus obtained gives a direct measure of the 
speed and acceleration of the carriage. 
that pendulum observations, combined with a record of speed 
and power supplied, offer a simple and effective means of 
determining the resistance to, and efficiency of, electric or 
other kinds of motor vehicles. 

Sir Wm. Preece, in the discussion, said that the chief 
merit of this appliance was that,. like the diagram of a 
steam engine, it gave the whole history of the operations 
that were going on. In the case of the Waterloo line, they 
had a diagram which told them exactly the action of the 
train, the influence of the gradients, the effects of curves, 
tlie draw-bar pull at every moment, the speed, and, in fact, 
wll the information they wanted to know. He thought that 
ho experiments on electric traction, whether on railways, or 
trams, or roads, could be considered perfectly complete until 
they were accompanied with some such method as Mr. 
Mallock had so successfully employed. The engineer could, 
by means of it, follow the difficulties, troubles, and frictions 
of railway trains with the same accuracy that he is now 
able to watch the performance of the valves of an engine 
by examining the dial. Mr. Alexander Siemens also added 
his testimony to the extreme efficiency and usefulness of the 
Mallock methods, Up to the present it had been a most 
clumsy affair to measure acceleration of trains. A good 
deal had been guess work, and everything had depended 
In the 
Malleck apparatus they had something absolutely automatic. 


upon the personal equation of the observers. 


The author showed 


Mr. Kershaw’s paper led to a brief discussion on 
the subject of power generation. Mr. Siemens drew 
attention to one point in the paper, and supported Mr. 
Kershaw therein, namely, the explosion of the fallacy 
that existed in many minds that water power was running 
to waste in England, while abroad they were making good 
use of it. At Niagara and in Switzerland they used water 
power because it was inexhaustible and was pretty constant 
all the year round, a state of things not existent in England. 
To make provision against this, required such capital outlay 
as to render it prohibitive. 

Prof. S. P. Thompson, who had just returned from his 
visit to the International Electrical Congress at Paris, gave 
his hearers the benefit of his investigations of the chief 
features of large dynamo construction as exemplified in 
about a hundred different machines which he inspected at 
the Paris Exhibition. The paper was technical, and the 
audience was very small. The Professor spoke from a few 
rough pocket-book notes, and had not even had time to 
prepare a short abstract. 

Mr. Gibbings was not in attendance, so that his paper 
on “The Design and Location of Electric Generating 
Stations,” was taken as read, and unfortunately there wus 
no discussion upon so important a topic. 

Among the other matters worthy of special mention are 
the papers on the Manchester and Liverpool monorail 
scheme. These will be found on another page of this issue, 
together with the discussion, which was not of overwhelm- 
ing consequence. 

It now only remains for us to refer to the two evening 
lectures. Prof. Gotch, F. R. S., lecturer of physiology at 
Oxford University, succeeded in delighting an audience of 
somewhere about 2,000 members of the Association and their 
friends with an admirable discourse on “ Animal Elec- 
tricity.” The lecturer explained the structure of the elec- 
trical organs of electric fishes, such as the mormulus, 
gymnotus, and the malapterurus. After generalisation 
upon his subject, he set himself four questions, and pro- 
ceeded to answer them. These questions were :— 


1. What is the peculiar structure of the orgau which exists in 
these fishes? How far does it account for their extraordinary 
powers ? 

2. What is the character of this electrical shock which the fish 
can give ? 

3. What is the character of that comparatively insignificant dis- 
turbance which occurred in nerves and in the electrical organs (in 
his opinion) of a nervous structure ? 

4. Can those two, the extraordinary shock of the fish and the com- 
paratively insignificant disturbance in the nerves—in spite of their 
apparent dissimilarity—be probably identical in their formation? 


He had a malapterurus on exhibition, and enabled learned 
and frivolous professors on the platforin to test the voltage 
of its shock. He considered that this fish which was found 
in the Nile and rivers of Africa was the most interesting 
in structure as well as in function. | 

Prof. S. P. Thompson in his Saturday evening lecture to 
3,000 or more of the Bradford artisans, brought before them 
in a popular way, and with a charm of manner which it 
would be hard to excel, many of the truths regarding the 
applications of electricity in industrial life which are too 
unfamiliar with the general populace. He worshipped 
at the shrine of Michael Faraday, and his hearers were com- 
pelled, whether they would or no, to do homage. It would 
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be difficult to say of whom the “house” thought the most 
while the lecture was in progress—the Professor, with his 
very ample equipment of experimental apparatus, or the 
Michael Faraday whose work was evidenced in every develop- 
ment then recorded, and whose photograph was thrown upon 
the screen. Prof. Thompson undoubtedly “scored a great 
success,” as they say, and literally brought the house down. 
He told Bradford to do its duty by the nation and help 
forward the work of electrical development by not keeping it 
within the too close confines of municipal enterprise. He brought 
it home to them, as few others can, that the question of 
electric power supply is now a national problem, and not one 
to be tampered with in a too-local spirit. We congratulate 


the lecturer upon his success, and hope that his words will 


not be lost upon the minds of the Bradford Corporation and 
citizens, nor upon the minds of the many throughout the 
country who read the reports of the lecture. 

We have only one matter upon which to strike a 
discordant note. Prof. Thompson did not say much to 
the Bradford audience abont the question of electric 
traction, but something that he did say seemed to us to 
be not only quite uncalled for, but likely to give a 
wrong impression. He advocated doing things on up- 
to-date lines at Bradford. So far, so good! Uniformity 
of gauge, uniformity of motive power, and so on, 80 
that they could run through to all the other towns in 
Yorkshire without changing and without, any overhead 
wires. The overhead trolley system was not much in 
evidence among the Professor’s lantern pictures, if it was 
shown at all. Perhaps he thought that they had seen 
enough of it locally to know what it was like. We cannot 
conceive of any unprejudiced Bradford man going for a trip 
on the several systems of trams at Bradford, the clumsy and 
dirty steam cars, the antiquated horse cars, and the clean 
and rapid electric trolley cars, without being eager 
for a complete change of the two former systems 
to the trolley. That, we fully believe, will be the 
course developments will take when the leases expire in 1903. 
But coupled with his remarks about doing without over- 
hend wires, the able lecturer said, referring to the next slide, 
„That car runs along that road without any overhead wires; 
„ That, 
gentlemen, is my system of electric traction!” Applause, 
loud and prolonged. Here, in truth, was a Daniel come to 
judgment! Where was Dr. Hopkinson? Where were Lineff, 
Ayrton, and Perry? Where the score of others who had 
laboured in their day in the surface contact field? The 
works of all had been consummated in, and the tramway 
situation saved by, the system of the Professor, Not even 
a mention was to be made of others. It was only a 
provincial artizan audience, it is true, and we say nothing 
more save to ask, “Is it quite the thing?“ 


it runs by surface contacts.“ 


— 


Ty another column we print a paper 
headed “ Electric Supply Mains,“ which 
has been sent to us by the secretary of the 
Cable Makers’ Association, with a covering letter. This 
paper gives a set of clauses proposed by the Association for 
use in contracts for the supply of electric light and power 
mains, and we suppose that an understanding exists among 


Contracta for 
Supply Mains. 


the signatories that these conditions will be insisted upon, 
and that they will decline to tender for supplies in which 
conditions less favourable to the contractor are laid down. 
Apart from the question as to the fairness or unfairness of 
any particular condition, the attitude of the cable firms, if 
it is really that which we have read between the lines of 
their letter, is not unnatural. It is a matter of common 
knowledge that manufacturers of electric lighting apparatus 
of all kinds have been seriously hampered by being com- 
pelled to quote and work to specifications drawn somctimes 
with insufficient knowledge, sometimes with irritating 
aud unnecessary detail, sometimes even with sheer injustice. 
Every principle of equity is outraged by a provision that 


gives the interpretation of a contract, and that without 


appeal, to one of the contracting parties ; and yet this has 
been, and is, common to thousands of contracts. That such 
an arrangement works at all is striking evidence of the 
essential integrity and practical ability of English commercial 
men. Vexatious delays in paying for goods delivered, on the 
gronnd of default by other contractors, or even of delay 
for which the engineer is responsible, and the practice of 
compelling contractors to be responsible for all accidents to 
cables over whose management they have no control, are 
opposed to obvious principles of business and economical 
manufacturing. So the practice, formerly more common 
than now, of specifying the number and gauge of wires in 
the conductors, and not merely the total sectional arca or 
resistance, delays manufacture, makes it difficult for the 
factories to keep adequate stock, and serves no useful pur- 
pose whatever. On the other hand, the character of cable 
work has been such as to cause engineers very great anxiety. 
Of all parts of an electric supply system the mains 
are the least accessible for repair, the most difficult to 
examine, and the most liable to fail without giving any 
previous notice, It is almost impossible for anyone except 
a manufacturer to have an intimate knowledge of cables, 
and no satisfactory method of testing insulating material 
has yet been devised. Engineers have had to be responsible 
for putting half of their whole capital into, and trusting 
the very life of their schemes to, materials of which they can 
have but little special knowledge, and for testing which they 
have no satisfactory means. They could not reasonably be 
expected to do otherwise than in a large number of cases 
they have done, viz., to throw the responsibility for the 
success of the cables in every possible way on to the 
shoulders of those who presumably understand the material, 
are making money out of its supply, and alone know, and 
are able to secure, the precautions necessary during manu- 
facture. The question of the guarantee of cables by the 
manufacturers is full of difficulty, and we do not suppose 
that any one clause or set of clauses will meet all cases. ‘The 
document before us limits the manufacturer’s guarantee to 
cases where the purchaser can prove bad material or work- 
manship ; but the burning out of a fault usually removes all 
indication of its cause, and unless the purchaser can find 
defects in the remaining cable near the fault, and establish 
a probability that the fault was due to a similar defect, he 
will in most cases have to bear the loss himself, to whatever 
canse it may have been due. Now it may be urged that a 
purchaser can fairly claim that if a cable has been laid with 
due care, in a way and under conditions approved by the 
manufacturer, the responsibility for subsequent failure 


rests primarily with the guarantor. Questions of this kind 
are best dealt with by negotiation. The keen competition 
between the different firms has perhaps hitherto placed them 
individually at a disadvantage in their dealings with con- 
sulting and municipal engineers, and they have sometimes 
been called upon to meet losses inequitably, but the existence of 
an agrèement among themselves as to the terms they will or 
will not accept, appears to reverse the situation. It will þe 
interesting to see what the practice is some years hence. 
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OVERHEAD CONSTRUCTION, WITH SPECIAL 
REFERENCE TO GUARD WIRE. 


By SYDNEY WOODFIELD. 


I HAVE read with a considerable amount of interest the 
paper Mr. Quin read before the M.E.A., and also an article 
in your issue of August 31st on the same subject. I can 
fully endorse the statement. of the author of the above 
article as regards guard wires, viz., that they are a nuisance, 
und in many instances they are greater dangers than those 
which they are supposed to avert. He also states that the 
usual method of guard wiring is fairly cheap to erect, but 
that maintenance is a more or less constant drain on the 
revenue, and one can quite believe this, seeing the construc- 
tion in certain towns. Surely it would be wise to sink a 
little more capital in the much reviled guard wire! 

Let us now look into the cause of the accidents, the 
majority of which are caused by the trolley jumping the 
trolley wire and getting caught in the guard or span wires. 

In the carly days of electric traction in this country, 
when the trolley jumped the wire, there was nothing to 
prevent it taking almost a vertical position, thus giving it 
every chance of becoming entangled in the overhead wires, 
or bent nearly double by a bracket arm; but in modern 
trolley standards a stop is provided, so that should the 
trolley leave the wire, it can only take a position 1 to 2 feet 
above the normal, thus preventing to some extent the trolley 
catching in the wires, although the pole may still swing 
around and come in contact with a pole or its scroll work. 
Several devices have been worked out to let the pole fall 
2 or 3 feet should the trolley jump the wire; one of them 
was described in your issue of February 2nd, 1900, although, 
apparently, it did not prevent the trolley pole swinging 
round. No information is to hand regarding the working 
of the devices, but there is no reason why such schemes 
should not work well. It may here be asked, why limit 
the distance of the guard wire above the trolley wire to 
2 feet, when surely it would be an advantage to increase 
it to 3 or 4 feet, which would lessen the chance of a 
trolley catching it, and would minimise the risk of 
a broken telephone or telegraph wire coming in contact 
with it. 

My experience of these wires falling across the guard 
wire is, that the free end of the fallen wire entwines itself 
around the guard wire, although there are instances where it 
becomes fixed in some position and remains so, permanently 
short-circuiting the trolley wire to the earthed guard wire. 
Would it not also be preferable to erect the guard wire 
vertically over the trolley wire, so as to- still further provide 
against the trolley catching it? for very rarely does a fallen 
wire remain hanging across the guard wire, and this, I 
take it, is the reason of the guard wire being placed outside 
the trolley wire. 

The reason of the trolley jumping the trolley wire appears 
to be due to bad construction and inferior design, also to 
reckless driving on the motorman’s part. 

Some of the older systems were constructed too much on 
the American principle, which, although suitable for a 
tixed trolley, is totally unsuitable for a swivelling head and 
the trolley line at a distance of 12 to 15 feet or more from 
the centre of the track. Again, frogs and crossings as 
used for the fixed head are also not suitable for a swivelling 
head, and it is only in quite recent years that frogs and 
crossings have been developed for the latter. Shallow 
grooved cars with lugs at the ends are being gradually 
replaced by deep grooved ones without lugs, the advantage 
of the latter to the smooth running of the trolley is indis- 
putable. Ears are now being made up to 42 inches, these 
being used around curves. Pull off” wires are being 
superseded by placing more poles around curves with the long 
ears bent in sifu, thus doing away entirely with many wires 
crossing the street and standing as a menace to the first 
trolley that jumps the wire, besides improving the appearance. 
All the causes mentioned, and many others beside of the 
same nature, are responsible for innumerable mishaps to the 
overhead lines. 

In fig. 1 is given a section through a grooved trolley wire, 
a form which is being largely used by the General Electric 


Company, of Schenectady, and which is giving immense 
satisfaction to all those who have it in theiremploy. This 
wire is manufactured in three sizes, viz., 2/0, 3/0 and 24/0 
B. and S., the actual diameter being slightly increased to 
compensate for the material taken out by the grooves. This 
Wire possesses all the running advantages of a figure eight 
wire, but without the disadvantages as regards handling, as 
the section is nearly symmetrical, and consequently it is just 
as easily erected as an ordinary round wire, whereas a figure 
eight one, being of somewhat irregular form, the elongation 


Fia. 2. 


Fra. 1. 


and compression not being uniform, kinks are made, causing 
the trolley to leave the wire, Another advantage is, that 
the wire is supported nearly at the horizontal diameter, so 
there is no tendency to tip at the ears when rounding curves. 
It will be readily seen from the diagram that the wire pre- 
sents no obstructions to the trolley, and there is, therefore, 
very little chance of the trolley jumping the wire. 

Four-wheeled cars are far more dangerous than bogie cars 
as regards the trolley jumping, for they are more liable to 
oscillation. 

It may be of interest to relate a peculiar instance con- 
nected with these :—At about midway between two side 
bracket poles there happened to start a cross-over road 
running on to the up road, both being on a slight down 
grade—a little farther down the road was a stage where all 
cars stopped. It was the usual practice of the motormen to 
bring their cars at a fairly good speed down the grade until 
just before the facing points mentioned above, when they 
would apply the brake to ease up for. the points and the stage. 
At this place the trolley invariably jumped the wire, and 
brought down two or three lengths of guard wire. The facts of 
the case appeared to be as follows:—The braking action 
would cause oscillation of the car and the trolley pole, the 
latter transmitting it to the wire, the two then oscillating in 
synchronism. When the car, however, had proceeded a few 
yards further on it came to the rigid ear; the pole and wire 
being no longer able to oscillate in synchronism the trolley 
would jump the wire. It was actually found afterwards 
that if the brake was applied within two or three yards of 
the facing points the trolley could be made to jump the 
wire in nearly every case, whereas, if applied a yard or 80 
higher up the line, the trolley would rarely jump ; evidently 
the oscillations had been sufficiently damped by the car 
springs. To show how careful construction and design may 
obviate accidents, I may here mention that some little time 
back I travelled on the top of a car for about three-quarters 
of a mile with the trolley running in the wrong direction, 
the conductor at the terminus having failed to turn it and 
put it on the right wire. Although two or three nasty 
curves were passed at about 8 to 10 miles an hour, it never 
left the wire; luckily, no other car was met proceeding in 
the opposite direction. On this line all ears on the straight 
are 18 inches long, and around curves they vary from 24 to 
42 inches, depending on the radius of the curve. 

Concerning the supports of the guard wires themselves, it 
is not good practice to make the top half of the bracket 
hanger-clamp serve the double purpose of supporting the 
hanger and guard wire standard, for should anything go 
wrong with the trolley wire—for instance, if it snapped, the 
whole bracket clamp would turn around owing to the 
tension on either side not being balanced (assuming, of 
course, that the trolley wire still held on to the ear), and this 
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would cause the guard wire to break, or if it did not, the 
tension on the one side being very small, the sag would 
increase till the guard wire would come in contact with the 
trolley wire which might still be alive, probably burning it 
through, and thus causing further mischief. 

It has also been found that in straining up the guard wire, 
owing to the length of the leverage the bracket hangers 
themselves are pulled out of the vertical, thus causing a nasty 
kink in the trolley wire. A few of the first tramways in this 
country insulated the guard wire, this, was far preferable to 
earthing it, but on the score of safety, it should be earthed. 

It is not necessary to actually bond the guard wire to the 
pole, and the pole to the rail if it runs for some distance, 
making a moderate earth at each pole, but where very short 
lengths are used, say, between two or three poles, it should 
be earthed directly to the rails, as if the wire did come into 
contact with the live wire, the earth would not be good 
enough to knock out the station circuit-breakers, although 
sufficient current may be passing along the guard wire as to 
make it almost red hot, and the paint may be peeling off 
the poles themselves because of the heat, the ground round 
about the pole being charged so as to render it dangerous to 

` pedestrians and horses. This has occurred more than once. 

If guard wires are to be erected at all, let them be done 
in a more substantial and workmanlike manner than they 
are at present; let them be put up just as permanently and 
strongly as the trolley wire itself—in fact, as if they had got 
to stand the same amount of strains and knocking about. 

A A good sized wire to use is a 7/17 S. W. G. galvanised mild 

steel strand, having a breaking load of not less than 
1,400 lbs. and an extension of 4 per cent. on 12 inches; the 
latter is most important, owing to the peculiar strains 


a H, Galvanised book; w s, Wood strip; B c, Brass clip; w, Wire. 
Fie 3. 


encountered. Particular attention should also be paid to the 
galvanising. This consists in coating the steel wire with a 
thin layer of zinc, which oxidises slowly in air, forming a 
compact layer of oxide, which prevents further oxidisation, 
thus protecting the steel, which, if left to itself, would 
oxidise in a less compact form, such processes still continuing 
would finally eat the wire through. 

A good test for galvanising consists in dipping a sample 
of the wire into a saturated solution of blue vitriol (copper 
sulphate, Cu SO, + 5 H; O), allowing it to remain immersed 
for one or two minutes, then taking it out and drying it so 
that it is perfectly clean, repeating this process half a dozen 
times or so. If the galvanising is not perfect the iron in the 
steel wire will come into contact with the copper sulphate, 
which will dissolve it, the copper being precipitated from 
the solution at the same time in a spongy mass on the wire. 

After erection the guard wires should be rubbed down 
with vaseline, as hydrochloric and sulphuric acids, which 
are always present in the air to some extent in towns, act 
on the zinc, and sulphuretted hydrogen, traces of which are 
invariably present in populated places, converts the zinc 
into sulphides. : 

In place of guard wires a method has been practised in 
Liverpool, Leeds, and Aberdeen of using a wooden strip 
supported by means of clips from the trolley wire itself. This 
idea seems to have emanated from Germany, where it is used 


~ 


to some extent. The strip is usually made of canary wood or 
kauri pine, the latter being preferable, as it is less likely to 
warp, although the former is more often employed, owing to 
its cheapness, and the clips which are placed at about 3 feet 
centres, are soldered to the trolley wire. The strip should be 
thoroughly painted with P. and B. paint, which is an excel- 
lent protection against deterioration. Fig. 3 shows a section 
and side view of guard strip as used at Leeds, and fig. 2 a 
design for use under bridges. 

Considerable trouble seems to have been encountered with 
the clips, owing to the continual jarring and knocks which 
they receive from the trolley wheel, causing them to come 
unsoldered, thus seriously interfering with the smooth 
running of the trolley wheel. 

Comparing figs. 1 and 8, it will be seen how readily these 
clips could be fixed to the grooved trolley wire by means of 
a similar arrangement to that shown for supporting the wire. 
The guard strip gives the trolley wire an exceedingly heavy 
appearance, and one cannot help being struck by the exces- 
sive noise which it causes as the trolley wheel passes. Con- 
siderable strains may be put on the wire, owing to the weight 
which would have to be encountered when ice and snow 
accumulated. Where this system is employed a considerable 
factor of safety should be allowed, as in winter the tension 
would, of course, increase, owing to the dip decreasing, 
and at the same time the ice and snow may add 
enormously to the weight per unit length. Again, a far 
bigger surface would be exposed to the wind—a fairly high 
wind may give a pressure of 30 Ibs. per square foot—so that 
we may easily get three or four times the normal tension on 
the wire. 

Guard wires have been practically abandoned in the 
States for some time past; and even on transmission lines, 
where guard wire is erected for protection against lightning, 
it has been found to be a continuous source of danger. The 
wires erected on the Buffalo—Niagara Falls transmission 
lines have been taken down, decreasing the number of short 
circuits, and-with no bad results from lightning. 

Considering the question from all points, there appears 
to be always the ee of accidents and interruptions 
wherever guard wires are used, such accidents and inter- 
ruptions being more numerous on systems employing the 
side bracket construction than on those using the span wire 
system, where the trolley wire is practically over the centre 
of the track. Experience suggests the following points with 
regard to the erection of guard wire :— 

1. That they should be erected 3 to 4 feet above the 
trolley wire. 
2. That they should be vertically over the trolley wire. 

8. Where used in one continuous length, say, over a 
quarter of a mile, there is no necessity to directly earth to 
the rails, provided the wire is in no way insulated from the 
bracket arm. | 

4. Where used in short lengths, say, to protect two or 
three spans of trolley wire, it should be directly earthed to 
the rails. | 

5. That it should not be used around curves where “ pull- 
off ” wires are necessary for the guard wire, guard strip being 
far more suitable. 

6. That great care should be exercised in anchoring, it 
being preferable to anchor three or four spans further ahead, 
where there is any liklihood of the trolley jumping. 

7. That stronger and more durable material be em- 
ployed, and greater care be exercised in erection and 
examination. 

8. That the bracket hanger clamp should not serve the 
double purpose of supporting as guard wire standard and 
the bracket hanger. 


MOLECULAR CHANGES PRODUCED IN 
MATTER BY ELECTRIC WAVES. 


THE paper by Dr. Jagadis Chunder Bose, read before the 
Royal Society in February, marks a great advance in our 
knowledge of molecular physics, and the intimate connection 
between electric disturbances in the ether and chemical 
reactions, 
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The true theory of the so-called “ coherer ” for the detection 
of electric waves has been revealed by Dr. Bose’s experiments, 
and has been fonnd to be very different from that originally 
propounded by its discoverers. The reduction of resistance 
in metal filings under the influence of electric waves has been 
hitherto attributed to a kind of electric welding caused by 
spark discharges which take place between the particles. The 
coalescence of water and mercury drops in Lord Rayleigh’s 
experiments apparently lent much support to the theory 
of electric welding. But, as Dr. Bose points out, on this 
theory «æl? imperfect contacts should exhibit diminution of 
resistance when subjected to electric radiation. He has, 
however, found, on carrying out a systematic investigation 
of contact sensitiveness on metals, that there are many sub- 
stances, of which potassium may be taken as a type, that 
exhibit an increase of resistance. Besides potassium, a con- 
siderable number of elements, and also of compounds, have 
been found which exhibit a similar action. 

Dr. Bose’s theory is that the change of resistance pro- 
duced in a substance by the action of electric waves is due 
to the formation of allotropic modifications. He considers 
that it is identical with the photographic action of the light 


Conductivity. 


Time of exposure. 


Fic. 1.—Curvk FOR POTASSIUM, 


on sensitive substances, on which latter subject he promises 
a future paper. The name which Dr. Bose proposes to 
substitute for“ coherer” is “ molecular receiver.“ 

The following are the hypotheses made by Dr. Bose to 
explain the action of electric radiation on matter :— 

1. That electric radiation produces molecular change or 
allotropic modificaticn in a substance. 

2. That, starting from the original molecular condition 
A, the effect of radiation is to convert it to a greater or less 
extent into the allotropic modification B. It follows that 
this change from one state to the other must be accompanied 
bya corresponding change in the physical properties of the 
substance. 

3. As one of the properties of a substance is its electric 
conductivity, any allotropic changes produced by radiation 


ime of exposure 


Fid. 2.—Rap10o-MoLEcunaR OSCILLATION CURVE FOR 
MAGNESIUM. 


should be capable of being detected by a variation in the 
conductivity of the substance. 

4. As a molecular strain is produced during transforma- 
tion from a to B, at a certain stage there may be a rebound 
towards the original state a. Thus, after the molecular 
change from a to B condition has reached a maximum value, 
the further action of radiation may be to reconvert to a more 


or less extent, B to A, this reversal of effect being indicated. 


by a corresponding clectric reversal. 

5. That the ultimate loss of sensitiveness, known as 
“ fatigue,” is due to the presence of the radiation product, 
or strained h varicty, along with the A variety, the opposite 
effects produced by the two varieties neutr alising each other. 

Dr. Bose then deals with the experimental evidence in 
su port of these hypotheses. 

It is well known that light, which is a form of electric 
radiation, produces allotropic modifications by its action ou 
certain substances; for instance, yellow phosphorus is 
converted into the red amorphous variety, and soluble 
sulphur into a variety insoluble in bisulphide of carbon, 
There are probably many more such instances which have 


escaped detection with the means at our disposal. Dr. Bose 
points out the great value and delicacy of the tests which are 
obtained by noting the changes in electric conductivity, and 
this method may in future ‘put a new and more powerful 
instrument for research in the hands of chemists and 
molecular physicists. In his paper Dr. Bose gives a number 
of curves showing the relation between conductivity and 
time of exposure in various substances. The time of expo- 
sure was measured by counting the individual flashes of 
radiation due to the interruption of the primary current in 
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Fia. 3.— DAMPED” MOLECULAR OSCILLATION. 


the Ruhmkorff coil by a tapping key. The conductivity of 
the substance at a given moment was inferred from the 
deflection of the galvanometer in circuit with the receiver. 
In order to expedite the reversals, the incident radiation was 
made very strong. 

The following curves show the principal types of sub- 
stances to be met with. 

1. Substances in which the B state is unstable under the 
given conditions; the B state will therefore only persist — 
during the action of radiation, the substance relapsing into 
the original condition on the cessation of radiation. Two 
cases are possible, first, when the substance is positive; 
second, when the substance is negative. 

The latter case, where the resistance is increased by 
electric radiation, is exemplified by potassium. In the 
curve, fig. 1, for this substance a and B represent the two 
molecular states. The substance being negative, a is more 
conducting ; @ represents the conductivity of the fresh speci- 
men; the thick dots, 8 8“, the individual flashes. It may be 
secn that the effect of radiation is to produce a sudden 
diminution of conductivity. The substance, electrically 
speaking, is highly elastic, and the limit of its elasticity is 
also very great. With the majority of substances, however, 
self-recovery is only possible when the narrow limit of 


elasticity is not exceeded. 


2. Substances in which the radiation product is somewhat 
stable ; the successive conversions from a to B, and from B 
back to 4 are supposed to be complete. We have an 
approximation to this condition in magnesium, which, under 
proper adjustments, shows successive complete reversals for 
a long time. The substance after a time, however, exhibits 
the effects of fatigue. 

The curve given in fig. 2 clearly exhibits the reversals. 
The receiver was so adjusted as to give a deflection of five 
divisions. The first flash of radiation produced a positive 
deflection of 90 divisions (magnesinm being positive); the 
second flash produced a further deflection of five divisions, 
the third flash produced a negative deflection of five divisions, 
the fourth flash produced + 5, the fifth flash gave — 90, 
and the sixth flash + 90. The reversals then followed each 


other almost regularly, till the substance became insensitive. 


All these changes are shown by fig. 2. 

3. Lastly, we have a class of substances where the con- 
version from one state to the other is not complete. Here, 
again, we get two sub-divisions, owing to the distinction 
between positive and negative substances. 

Taking first the case of a positive substance (see fig. 3) (B), 
the original conductivity of which is represented by a, the 
action of the first few flashes of radiation would be to pro- 
duce a great increase of conductivity by the formation of B 
variety; the next flashes convert B back to 4, but not com- 
pletely, and the negative deflection will be less than the 
previous positive deflection, Owing to this “damping ” 
effect, the oscillation curve will approximate to a logarithmic 
decrement curve. After a series of reversals the oscillation dies 
away, and the substance becomes almost inert. A glance at 
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the hypothetical curve to the right shows that at the inert 
stage, b, the substance, aš a whole, becomes more conducting 
than the fresh specimen, a. The opposite is the case with 
negative substances (see fig. 3 (a) ). 

A curve obtained from a positive compound substance 
showed. remarkable regularity in its oscillations. 

Fig. 4 shows the curve for iron. 
resistance is too great to be properly represented in the 
diagram. The inert stage, b, is, as in fig. 3 (f), more con- 
ducting than a. 


3 


me of Exposure. 


1 
Fia. 4.—CURVE FOR IRON. 


Fig. 5 shows the actual curve obtained from arsenic (a 
negative substance). It will be observed, as in fig. 3 (a), that 
the substance in the fatigued state is, on the whole, less con- 
ducting than in the fresh condition. 

It is evident that, in substances exhibiting damping, two 
opposite electric conditions are induced in fatigued specimens. 
At the inert stage the rate of mutual conversion from one 


„ state to the other probably becomes equal, and the apparent 


fatigue is thus not due to the absolute want of sensitiveness 
of the constituent varieties, but to the opposite reactions of 
a and B balancing each other. 


ima of Exposure. 


Fia. 5.—CuBVE FOR ARSENIC. 


. Mechanical disturbance or gentle heating restores the B 
variety to the a variety, and the sensitiveness to the snb- 
stances. Curves showing these effects are given in the paper, 
for a positive substance (iron) and a negative substance 
(arsenic). In the case of the former the conductivity is 
diminished by the disturbance ; in the case of the latter it 
is increased. : 

Dr. Bose, in a paper read at the recent meeting of the 
British Association, has shown the bearing of. his remark- 
able discoveries on nerve aud muscular action. We hope to 
deal with this paper in a future article. Considerable 
additions are likely to result to our knowledge of hitherto 
obscure physiological actions, and of the application of elec- 
tricity for curative pu . Dr. Bose’s discoveries, inter- 
preted in the light of J. J. Thomson’s electron theory, are 
likely soon to lead to great advances in our knowledge of 
chemical reactions, and the relations of electricity to matter. 


The first diminution of 


THE DISPOSAL OF TOWNS’ REFUSE. 


By ED. C. DE SEGUNDO, A. M. Inst. C. E. 


THE paper read by Mr. McTaggart at the recent meeting of 
the British Association on the disposal of house refuse in 
Bradford is a valuable and important contribution to our 
knowledge on this subject. It deals in an impartial and 
practical manner with the problem of the disposal of towns“ 
refuse, and gives an account of the development of the 
« destructor ” method of coping with this all-important 
matter in Bradford. From a perusal of the paper, most 
of which was published in last week s issue of your 
journal, it will be seen that the Bradford Corporation 
do not appear to be wedded to any one type of destructor, 
but that more than one type has received a thorough test as 
a cremator of refuse, and it will be noted that Mr. McTaggart 
lays great stress upon the true function of the refuse 
destructor, namely, to provide a means for the disposal of all 
refuse in an efficient sanitary manner. The analyses of the 
chimney gases show that at Bradford combustion has been 
complete. 

In the ELECTRICAL Review there recently appeared an 
article in which the subject of towns’ refuse and its disposal 
was treated academically, and by inductive reasoning the 
conclusion was arrived at that, to work a destructor at a 
high degree of efficiency as a means of completely consuming 
refuse and simultaneously of maintaining a constant evapora- 
tion of water and pressure of steam proportionately to the 
calorific value of the refuse, was exceedingly difficult, if not 
practically impossible of achievement, and the writer of the 
article stated that within his knowledge there was not a single 
instance of electricity being satisfactorily and economically 


generated from destructors where refuse only was used as a 


fuel. This statement, the meaning of which was no doubt 
clear enough to all impartial minds, did not commend itself 
to certain gentlemen interested in these matters, who forth- 
with wrote to complain of the ignorance of the author of the 
article, and of the pessimistic attitude adopted generally by 
this journal towards the subject of destructors. 

A spirited correspondence ensued, and the matter dropped, 

until a further letter finding fault with some remarks in the 
journal upon a destructor trial seems to have called forth a 
leading article upon the subject, in which the views of this 
journal are set forth in unequivocal terms. 
Mr. McTaggart’s paper, and the views he expresses are 
interesting in that if he held a brief for the writer of the 
articles above alluded to, he could hardly have arranged a 
more complete and practical confirmation of the views set 
forth in these articles. For instance, in deciding upon a 
scheme of refuse destruction, he says that preference was 
given :— 

1. To the design of furnace which is calculated to give 
the highest destroying efficiency, taking into consideration 
the cost of working and repairs. 

2. To the scheme which is calculated to give the highest 
evaporative efficiency bearing in mind the fact that the 
destruction of refuse without nuisance is the first con- 
sideration. 

With regard to the evaporation, this comes out to 0°882 
Ib. water from and at 212° F. per Ib. of refuse burnt, but 
Mr. McTaggart pointe out that this could be improved were 
the setting of the boilers different. Of this there is little 
doubt, as the temperature of the gases at the bottom of the 
chimney i is 1,000° F. 

Mr. McTaggart’s strongly worded remarks upon so-called 
destructor tests of one, two, or three hours’ duration have 
already been quoted in last week’s issue. It is needless to 
point out that it is extremely difficult to end the trial with 
the fire in exactly the same condition as when the trial 
started, even when using coal as a fuel. With refuse as a 
fuel it is well nigh impossible, and the difference in the 
amounts of fuel on the grate at the beginning and end of the 
trial may, in a short trial, be a considerable proportion of 
the fuel consumed. 

Unfortunately, Mr. McTaggart does not state what is the 
percentage of moisture in the van refuse. Judging by the 
amount of residuals (29°36 per cent.), the refuse—if an 
average sample of Bradford refuse—must have been very dry. 


It would be interesting to know whether the refuse is 


received in this condition all the year round. 
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Having regard to the claims of. Mr. Goodrich and Mr. 
Stanley Clegg, so recently published in the ELECTRICAL 
REVIEW as June of this year, it is interesting to note Mr. 
McTaggart’s statement that while “the utilisation of the 
steam produced at our various refuse destructors in a 
profitable manner is a subject to which the Cleansing Com- 
mittee have given every consideration,” there is no reference, 
even indirect, in Mr. McTaggart’s paper to the value of refuse 
as a fuel for the generation of current for electric lighting 
purposes, and, in his reply to the discussion, Mr. McTaggart 
expressed very decided opinions on this subject. Now as 
Bradford has been concerned with refuse destructorssince 1880, 
it may reasonably be inferred that considerable experience on 
the subject of the calorific value of refuse has been gained 
during these 20 years, more especially as the Bradford Cor- 
poration has undoubtedly selected an apparatus which may 
be said to be in the very front rank of efficiency for this 
pt 1 
It must be so obvions to any thinking mind that towns’ 
refuse, from its very name, involves great fluctuation in 
calorifio value, in contained moisture and in quantity delivered, 
that it really ought to be unnecessary to seriously consider 
the why and wherefore of this in a technical journal. 
The broad and far-reaching assertion recently made in the 
correspondence on this subject, that refuse capable of evapo- 
rating 1°62 lbs. of water from and at 212° F. per pound 
was below the average of refuse seems to bear its refutation 
on its face; for if this class of refuse is below the average, 
the performance of average refuse must be higher, say, 2 lbs. 
water per pound, and if this be taken as the average, then 


some refuse must be capable of evaporating at least 3°5 Ibs. 


water per pound, since it is known that much of the 
5 dealt with only evaporates 0°5 Ib. of water or less per 
und. 

I have closely followed this subject for the last 10 or 12 
years, and as far as can be gathered, the character of refuse 
has not materially changed since 1888, when Colonel Cod- 
rington’s report to the Local Government Board was issued. 
It is therefore difficult to see how improvements in design, 
which enable the heat given out by the refuse to be more 
completely utilised, can, without auxiliary apparatus, correct 
the results cgused by the wild fluctuations in the character, 
quality, and quantity of refuse throughout the kingdom ; and 
while not disputing the fact that, under certain conditions, 
the heat of combustion of refuse may be profitably employed 
for the production of electric light, the suggested use of refuse 


as a substitute for coal in a central electric generating station, 


where every pound passing into the furnace is relied on to 
evaporate over 14 lbs. of water in the same time, is sheer 
nonsense. a 

It is to be hoped that Mr. McTaggart will add to the 
great usefulness: of his work by continuing these two-week 
tests at other seasons of the year. It would be in the 
highest degree valuable to have a record of such tests made, 
say, every three months over a period of years. 


CURRENT SPECIFICATIONS. 


XXIX.—SUNDERLAND EXTENSION PLANT. 


SUMMARY. 


Extent of Contract.—The supply of two 125-Kw. steam dynamos 
and one 275-Kw. steam dynamo, with option to purchaser to order 
two additional 275-Kw. sets without alteration in price at any time 
within twelve months of first order. , ` 

Type of Engines.—The two 125-xw. size to be compound high 
speed of the Belliss enclosed or other approved type. 

The one or three 257-K w. size to be three-crauk triple expansion 
high speed, of the Belliss enclosed or other approved similar type. 

Type of Dynaino.—Left open to tenderer. 

1 Pressure Available. —155 lbs. per square inch at engine stop 
valve. ' 

Vacuum Obtainable.—25 inches measured close to the engine, to 
be obtained from separate condenser, not included in contract. 

Speed of Combinations.—To be about 350 revolutions per minute 
for the 125-K w. sets, and 300 revolutions per minute for the 275-xw. 
sets. 


Overload of Combination. Twenty-five per cent. for one hour imme 


diately after full load run for 12 hours. 

Permissible Temperature Rise. Not to exceed 70° F. above sur- 
rounding atmosphere in any part of armature or ficld magnet 
winding when measured thermometrically after 24 hours con- 
i uous run at normal full load. 


Voltage of Dynamos.—To be capable of working without sparking 
at any voltage between 220 and 260 volts at constant 

Effet. of Combination.—For 125-Kw. set: Not to be less than 
88 per cent. at full load and 75 per cent. at half load. For 275-Kw. 
set: Not to be less than 92 per cent. at full load and 80 per cent. at 
half load. 

Guaranteed Steam Consumption.—See below. 

Specified Date of Completion.—The two 125-Kw. sets and one 
275-K W. sets within ten months of date of order, the remaining two 
275-K w. sets, if ordered, within 12 months from date of instructions 
to put them in hand. 

Penalty for Late Completion.—£30 per week. 

Terms of Payment.—Ninety per cent. upon the engineer's certifi- 
cate of satisfactory completion and test at station ; 10 per cent. st 
end of 12 months period of maintenance. 8 

Stipulations as to Removal of Foreman. Fairly satisfactory. See 
comments below. 

Stipulations as to Wages Paid to Workmen.—See comments below. 

Arbitration Proposals.—Unsatisfactory in present form. See 
comments below. 

Date on which Tenders are Due.—September 21st, 1900. 


This specification has been prepared by Mr. J. F. C. 
Snell, A.M.I.C.E., the borough electrical and tramway 
engineer. It asks for the first instalment of generatirg 
plant for the new station, which the rapidly growing require- 
ments of the town for electricenergy have rendered absolutely 
necessary. 

It will be noticed that contrary to usual practice in a com- 


bined lighting and traction station, the dynamos are to be 


wound for 220 to 260 volts in place of the usual 500 to 550 
volts, and that they are specified to be simply shunt wound. 

The combined efficiency and steam consumption guarantees 
asked for are of a most stringent character. The larger set 
is to have not less than 92 per cent. combined efficiency at 
full load, and the smaller set 88 per cent. 

There will be presumably the usual 5 per cent. margin 
upon the following figures for tests taken when the engines 
are running new and stiff, but even then they are very low, 
no superheat being allowed, steam pressure for triple 
expansion work being only 155 lbs. square inch, and the 
vacuum being 25 inches. 

Lbs. of water per KW.-hour. . Full load. } load. J load. } load. 


275 Kw. triple expansion . . 23°7 lbs. 24°8 lbs. 25˙5 lbs. 26˙5 Ibe. 
125 Kw. compound... .. 28°5 lbs. 300 Ibs. 31°5 Ibs. 330 Iba 


The reservation of the right of the Corporation to order 
two additional 275 Kw. sets at a price to be stated by the 
tenderer in his offer, seems to us to be capable of a very one- 
sided interpretation. Prices may vary greatly within. that 
period; if they rise it will be decidedly to the advantage of 
the Corporation to exercise their power, and buy at present 
rates, while if they fall they have the option, if they care to 
exercise it, of calling for fresh offers, and taking advantage 
of the lower prices then ruling in tihe market. We think 
that a clause should be added, either granting to the con- 
tractor the option of revising prices in accordance with ruling 
rates, or else binding the Corporation to purchase at present 
rates if they want the sets at all. 

The wages clause reads as follows :— 


The contractor shall undertake to pay all employés engaged by 
him in the carrying out of the contract wages in accordance with the 
scale drawn up and agreed to by the employers’ and the employés 
representatives in the district in which the contract is being carried 
out. These conditions to be equally binding on a sub-contractor. 
In the event of any breach of the aforesaid covenant, the Cor- 


poration reserves to itself the right to determine the contract. 


Although in practice it could probably be accepted by 
every manufacturer of high standing, we dislike the working 
of this clause, since it concedes the principle of that 
“collective,” as opposed to “individual” bargaining which 
is the cause of much of the antagonism between masters and 
workmen so destructive to our national industrial prosperity. 

Clause 73, which deals with the engineer’s power to stop 
work, reads :— 


Should any circumstances render it necessary in the opinion cf 
the Corporation or the engineer to delay or postpone the commence- 
ment or execution of the whole or any part of the works, the Cor- 
poration or engineer shall be at liberty to do so, in which event an 
equivalent extension of time to complete the works will be allowed 
the contractor, and the date for the completion of the contract shal! 
be extended for a period equal to the time of such delay or postpone 
ment, without prejudice to the contract. 


This may unwittingly act in a very unfair manner on the 
contractor, for while he gets no monetary consideration for 
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the delay, only an equivalent postponement of the date of 
completion, it may involve him in an unexpected large out- 
lay. All who have organised bodies of workmen for a job 
in a town far from one’s headquarters know the cost of not 
being able to proceed with the work in hand. It cannot be 
compensated for by any mere alteration in the date of com- 
pletion, and we consider that a contractor is entitled to ask 
for any extra sum which a postponement of the work by the 
engineer may cause to be incurred. 

The maintenance clause as worded goes beyond the 
standard clause, which demands that the contractor shall 
maintain the plant, fair wear and tear excepted, against 
faults caused by defective workmanship or material. 

The contractor is by the wording here adopted :— 

To maintain and uphold the whole of the works comprised in his 
contract, together with such further works as may be ordered by 
the engineer as aforesaid, tn thorough, good and substantial condition 
and repair for a period of twelve months from the date of the engineers 
certificate of satisfactory completion, and leave them at the end of that 
time in good and efficient working order and repair, to the entire satis- 
faction of the engineer, to be shown by a certiticate in writing from 
him to that effect. 


We have again tocall attention to the limitations of the 
arbitration clause. It is strange how slowly the necessity 
for an ultimate. right of appeal by a contractor to an 
independent authority is appreciated by the average town 
councillor. Because in many cases substantial justice is 
done, often as a favour, he considers that there is no harm 
done in limiting in one direction or another, the standard 
arbitration clause. | , 

The references to arbitration are in this specification con- 
tained in three clauses, and in order to understand the 
position we must reprint them all. 

Clause 67 reads :— 7 

Should there be any doubt or obscurity as to the meaning of the speci- 
cation, the contractor must set forth the particulars thereof and 
submit them to the engineer, in order that such doubt or obscurity may 
be removed before the signing of the contract. If any misunderstanding 
should arise during the progress of the works, the decision of the engineer 
as to the meaning of any dimension, clause, word, sentence, or otherwise 
must be taken as final. 


In Clause 82 we find :— 


The contract is to be conducted under the superintendence and 
to the satisfaction of the engineer, and in all cases of difference of 
opinion between the Corporation and the contractor (except as set forth 
in Clause 83), the decision of the engincer shall be final and binding 
upon all parties. 


While Clause 83 states :— 


Provided that in case of any dispute or difference arising between 
the Corporation, or the engineer on their behalf, and the contractor 
as to any of the pointes herein below set forth, such dispute or 
difference shall be referred to the arbitration and decision of some 
person appointed by the President of the Institution of Civil Engi- 


neers for the time being, and the decision of such referee shall be 


final and binding upon all parties, and shall be made in writing, 
and such decision or award may be made a rule of in any of Her 
Majesty's courts of law, and proceeded upon accordingly. The 
costs of and attending such arbitration, reference or award, shall 
be absolutely in the discretion of such referee. The matters which 
may alone be submitted to such referee are: (1) As to whether the 
engineer has allowed a reasonable extension of time for the com- 
pletion of the contract, in consequence of any strike or lock-out, or 


of any additional works being ordered; (2) as to the cost of any 


alterations, variations, extensions of, or diminutions from, the works 


included in the contract, and which are not determined by the 


priced-out bills of quantities or schedule of prices; (3) as to any 
e to life or property attributable to the operations carried on 
under the contract. l 


It will be seen that all technical questions are reserved to | 


the decision of the engineer. He alone is to interpret the 
meaning of the specification. It may be argued that the 
contractor may, by Clause 67, raise all doubtfal questions 
before signing the contract, and that working with a fair- 
minded engineer there is little or no risk in accepting a 
clause limited to such an extent as this. 

The statement may be true, but we have to maintain our 
position on principle, and not allow personal considerations 
to influence us. These limitations are, in our opinion, wrong 
in principle, and should be withstood by tenderers. The 
insertion of a clause giving a free right of appeal to arbi- 
tration to either purchaser or contractor, would not necessarily 
be the cause of increased friction between the parties, but it 
would give to both a feeling of confidence that, if they con- 
sidered themselves in any way aggrieved, they could, if they 
liked, compare their differences in this manner. 


MALLEABLE IRON FOR TRAMCAR 
DETAILS. 


AN important detail in the construction of an electric 
car is the trolley base. This commonly consists in a 
pin carried by a boss cast upon a circular plate about 
a foot in diameter. This plate is bolted down to the 
top of the car by very insufficient bolts, but the weakest part 
in the structure is the plate itself. It is of cast-iron about 


th inch thick, and the central pin boss is cast upon it with 


an absolutely square corner, without the slightest fillet, and 


with no ribs. Any slight excess of stress upon the trolley simply 


tears the boss out of the plate with a fracture that runs all 
round in the sharp corner. It is said that all cast-irou about 
an American tramcar is malleable. We have noticed a 
good deal that had been to some extent through the process 
of malleableizing, but the general experience is that the work 
has been very badly carried out, and the castings are also 
very faulty both in blow holes and in the absence of proper 
fillets, and are not such us ought to be turned out of any 
foundry possessing such excellent raw material as American 
foundries are able to avail themselves of. Large numbers 
of breakages occur in parts supposed to be malleable, and 
while we have heard so much about the excellence of 
American malleable iron and of its cheapness, and have seen 
much excellent work in small articles, we must confess our 
surprise to find such inferior material put into the details of 
cars. Some of what we have seen seems to have been very 


‘far deteriorated below the quality of decent cast-iron, and 


we are led to the belief that the process of decarburization, 


when only partially carried out, is positively harmful. We 


cannot say from further knowledge if this is so, but it is 
certain that much American car work gives support to this 
view, and that the process is most inefficiently applied. 
Now it is certain that, completely carried out, the 
rocess adds immensely to the toughness of a casting. 
Good malleable cast-iron can be bent and forged. 
It chips and files very like steel, and can be applied to uses 
where great strength is necessary, though, however good, we 
should never apply it to the parts of anything so important 
as, say, a steam boiler. Yet supposed malleable iron in 
tramcars snaps like the worst of cast-iron, and the trolley 
baseplate is but one of many details that have been broken 


under our notice. 


There is no excuse for this, nor for the sharp unfilleted 
corners, The process of casting is one of common know- 
ledge, so is the subject of fractures due to sudden alteration 
in the mass of a casting, and the intensifying effect of sharp 
corners, while the chemistry of malleable iron processes is 
also not a secret. Moreover, some of the best books on 
foundry work are American, and the literature of iron 
founding in American technical journals has always been good. 
We believe that the process of malleablizing requires three 
weeks for all such castings as come into the construction 
of a car. If this is so, it is certain they do not get it. 
Some of the broken parts we have seen appear to have been 
heated in the open instead of in closed boxes, and to have 
become burned rather than decarburised. There is some 
doubt, according to Stanford, whether decarburisation really 
occurs. Stanford states that the castings to be treated 
should be of white cast-iron—all the carbon being combined. 
They are packed in cast-iron boxes with the material to treat 
them, usually iron oxide, said to be of use only to keep the. 
castings in shape when hot. The time of heating is five 
days, with a subsequent slow cooling, and that the cost is 
from 4d. to 4d. per lb. Sulphur in the iron delays the 
process, and the effect is said to be that the carbon 
in the iron ceases to be combined, and is left in 
the graphitic state, and that at most the outer 
skin alone is decarburized. According to Stanford the 
tensile strength is doubled by the process, and the elongation 
of 6°6 per cent. demonstrates very considerable ductility. 
The iron is, in fact, doubly strong for static loads aud many 
hundred times as strong against shock. 

Thurston says cast-iron of the best quality should be 
employed, preferably packed in hematite ore or peroxide 
of manganese, and that with large pieces many days are 
required. He differs from Stanford, who says the material 
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will weld, for he denies it this property, but credits it with 
the strength but not the ductility of wrought-iron. Evidently 
Thurston believes in the carburisation theory, and we think 
he is right, from our experience of good material. Malle- 
able iron must not be confounded with so-called “ steel 
alloy“ made by melting cast and wrought-iron together. 
Such castings can be forged like wrought-iron, and the 
process is really a sort of steel-making process, but is not 
a safe process for important duties. There is evidently no 
reason why malleable iron should not exhibit a considerable 
amount of the quality of wrought-iron. That it does not do 
so in the cases named is the fault of careleasness or neglect. 


ECONOMY OF SUPERHEATED STEAM IN 
THE TURBINE. 


` Messrs, C. A. Parsons & Co. draw attention to an error, or 
misprint, of 100 per cent. in place of 10 per cent. in a recent 
Note on the steam turbine in reference to the test at Sibley 
College (ELECTRICAL REVIEW, p. 351). These tests showed 
a gain of about 1 per cent. for 3° superheat, and a gain in 
capacity of 100 per cent. This should be 124 per cent. In 
Prof. Ewing’s tests, made several years ago, it was found 
that with steam superheated 60° the feed water was 28°4 lbs. 
per electrical unit at full load and 32 Ibs. at half load. With 


saturated steam the steam consumption had previously been 


37 Ibs. per unit at full and 39 at half load, but certain 
alterations had been made in the blades and in the air pump, 
and so these special results were not comparable. The steam 
consumption had been reduced 27 per cent., and much of 
this was considered to be due to the superheating. 

Undoubtedly there is much less friction with super- 
heated steam than with saturated steam, for the latter is 
more or less charged with floating particles, which cannot 
flow of their own energy, and require to be driven through 
the maze of blades by the energy of the steam, which is 80 
much reduced in consequence. 

In a set of trials with steam superheated by the waste 
gases, the steam of 103 Ibs. pressure had a temperature of 
398°, and 102 electrical units were generated by each 
28°4 lbs. of steam; with 101 Ibs. pressure, and a temperature 
of 465°, the smaller load of 78°4 units was met by the 
consumption of 27°7 Ibs. of steam. l 

The principal advantage gained from superheating is 
obtained in the first few added degrees. 

An initial temperature of 443° was found practically to 
stop any condensation due to the performance of work. There 
was no cylinder condensation of the usual type beyond that 
due simply to radiation. 

Steam of 100 lbs. pressure has a temperature of 338° 
when saturated, and it appears that the same steam at 433° 
will be dry at exhanst, because the work done is about 
equivalent to the disappearance of heat sufficient to take out 
all superheat from the exhaust. In other words about 100° 
of superheat will produce the full effect that can be looked 
for. Prof. Ewing tried to make out an estimate of the 
steam consumption per 1.H.P.-hour, a somewhat thankless 
task, for it is really of little moment to know the I. H. P. 
so long as the output of useful energy is known. 


In later tests of Prof. Kennedy on an improved turbine, 


the steam per k. H. P. was only 20°3 Ibs., with superheated 
steam at 97°1 lbs. pressure, and 391° temperature, equivalent 
to 54°9° of superheat. | | 

It does not appear that anything is to be gained by high 
degrees of superheat. The turbine can, of course, use highly 
superheated steam without much difficulty, because it is free 
from troubles of packing or lubrication, but if the steam is so 
far heated as to become a perfect gas and to remain so all the 
way through the machine, any further superheat will 
probably only reduce the heat economy of the turbine. 
Further improvements are to be sought in the details of the 
turbine itself. The turbine tested by Prof, Ewing was, by 
his estimate, of small mechanical efficiency, the idle work of 
the turbine being considerable. He estimated the B. H.P. as 
only 75 per cent. of the I. M. P. 


It is a difficult subject to think out, but we should con- 
sider that in an inefficient turbine there would be rejected 
hotter steam than when the turbine was efficient. The 
steam in passing through the blades must do work either in 
moving them or in superheating itself. The best result 
apparently will be marked by the production of the coldest 
exhaust, and the improvement of the turbine will come in 
the better form of its blades. 

The turbine ought, of course, to take the lead of all other 
engines, because it allows the steam to move quickly, and in 
this sense fits in with the molecular theory of gases. 
Further, there is no cylinder condensation ; the turbine is at 
every point at the temperature of the steam flowing past that 
particular point. It thereby avoids the worst feature of the 


piston engine, and should be able to afford a good deal of 


mechanical loss when its thermal losses are so much less, 
It is particularly to be desired that the mechanical efficiency 
should, however, be improved, because if ever it is to be 
thoroughly successful on the very varying loads of traction 
work, it will be most desirable to reduce the no-load losses, 
and it appears to us of immense importance in this respect 
to run a turbine with the maximum vacuum that can possibly 
be attained. The no-load loss of a turbine is due largely to 
the reverse action of the blades and guides. When run light, 
these blades are churning up air, or something. In a perfect 
vacuum they would be churning up nothing, and nothing 
could not absorb energy. We feel persuaded that the economy 
of the condensing turbine is to be accounted for on this 
basis. In fact, the steam turbine is a form of pneumatic 
brake when run in air. It could act as a blower in some 
degree, and for this reason a vacuum has a double economy. 


THE ETHICS OF INSULATING MATERIALS. 
By J. WRIGHT. 


It is not my intention here to discourse upon insulating 
materials in general, but rather to confine my remarks to a 
consideration of those substances, chief amongst which are 
india-rubber and gutta-percha, so largely employed for the 
insulation of electric cables and wires. 

The growing scarcity of the above-mentioned commodities 
recently led to a short general article in a contemporary from 
the pen of Mr. Terry, an authority of note on the subject, in 
which the writer comments upon the various substitutes for 
rubber and gutta-percha which have been introduced to a 
greater or less extent during the past few years. 

It is not by any means so easy a task as would appear at 
first sight to obtain a satisfactory substitute for rubber and 
gutta-percha in the insulation of cables. It must be 
remembered that flexibility, combined with mechanical 
strength, und resistance to the passage of electric currents of 
varying tension, disruptive or otherwise, to say nothing of 
absence of porosity and durability under extremely variable 
climatic conditions, are but few of the many essential 
properties which must be possessed in the requisite degree 
by the substitute. India-rubber, or caoutchouc, as we all know, 
is a gum obtained from the sap found in the middle layers of 
the bark of certain trees indigenous to South America, Africa, 
and the East Indies. It exudes on an incision being made 
in the bark for the purpose, and is collected by the natives 
of the locality in various ways. The main object aimed at, 
however, whatever be the manner in which it is undertaken, 
is to procure the coagulation of the rubber, by exposing it 
in thin layers to the smoke of a wood fire fed with a species 
of nut also indigenous to the locality, and collected for the 
purpose. 

If this drying be not properly effected, tlie rubber retains 
a certain compound which acts as a form of solvent and 
destroys it This destructive agent is always present in a 
greater or lesser degree, and shows its presence in rubber 
which has been exposed to the atmosphere for a lengthened 
period, by converting it into a treacly mass contained by an 
outer oxidised crust which is extremely brittle. 
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The best, or Para rubber, when freshly procured, is 
extremely elastic, and has a generous modicum of “life,” but, 
unfortunately, it is impossible to employ it in this condition 
for insulating purposes, as the impurities which all samples 
contain necessitate a somewhat severe course of washing and 
mastication in powerful machines specially designed for the 
purpose, which treatment decreases its vitality in a marked 
degree, but, at the same time, renders it, in the form of sheet 
or strip, of such consistency as to be suitable for applying 
to the cable. N 

Pure Para is too expensive to employ alone as an efficient 
insulating coat, and it is, therefore, applied as a single thin 
layer, supplemented by a layer or layers of compound rubber 
which consist of an admixture of pure rubber with certain 
other ingredients, such as French chalk, sulphur, naphtha (as 
a solvent), &c., with which, by a due series of apportioning 
the quality and nature of the resultant rubber compound is 
funed, 80 to speak, to the pitch required in practice. The 
-resultant rubber, as may be expected, is in the form of a 
workable mass, not unlike thick putty in the majority of 
cases, and in this state is applied to the cable or wire in the 
form of strips. 

Now, there are two methods of applying rubber strip to a 
cable. One, the slower and more expensive method, is by 
lapping it spirally, two adjacent layers being lapped in 
opposite directions in order to absorb the joint and render 
the coating homogeneous. The other method, and the one 
more generally adopted, is by longitudinal compression. 


Two strips of rubber are applied to the cable, one above and 


the other below, and are compressed together at the sides in 
the form of a seam, by their passage with the cable between 
a pair of hard steel rolls revolving in contact, and semi- 


circularly grooved to the finished diameter of the covered , 


cable. . The seam thus made is an efficient one, and depends 
on a peculiar property possessed by rubber to a marked 
degree, viz., cohesion. If two freshly-cut rubber surfaces be 
brought into immediate contact, they will cohere and form 
as homogeneous a mass as the uncut remainder. 

Mr. Terry in his article especially refers to the seam in 
rubber-covered cablés, and, I think, rather inclines to regard 
it as a weak point, but if proper precautions be taken for the 
exclusion of dirt and moisture, and the covering rolls be 
accurately turned so as to form a complete circle, there is no 
danger of weakness. 

The subsequent process consists in spirally lapping the 
Cable with a strong canvas tape to resist expansion and its 
subsequent vulcanisation by exposure to steam pressure at a 


stated temperature for a certain period. This latter process 


imparts elasticity and durability to the compound by a com- 
bination of sulphur, which is one of the ingredients, 

By the judicious apportioning of the ingredients in the 
rubber compound, and by varying the thickness of the 
primary coating of pure rubber, the insulation resistance per 
mile of the finished cable is controlled, and in this manner 
any result from a few megohms to several thousand may be 
obtained. The subsequent results are, of course, slightly 


variable, ¿.e., they do not resolve themselves into round 
figures, but an approximation to the required result is easily 


obtained by experiment. It is also possible to vary the sub- 
sequent insulation resistance by the degree of vulcanisation, 
for the longer a rubber compound is vulcanised up to a 
certain point, the higher will be its ¿immediate insulation 
resistance. Such treatment, however, beyond the recognised 
time limit is extremely injurious, as it shortens the“ life“ 
of the cable by artificially ageing it; it is a trick resorted 
to nevertheless by unscrupulous manufacturers to bring their 
cables up to the specified insulation. 

In the earlier days of rubber-insulated cables it was a 
recognised thing for engineers and others to specify high 
‘insulation resistances, and insist on having them, a custom 
which has, however, led to an investment in wisdom at the 
expense of the purchaser. With rubber, as with gutta- 
percha, it is not “initial megohms per mile” which are 
required so much as durability, low electrostatic capacity, 
and resistance to disruptive discharge. 

I have as yet touched but lightly upon the vulcanisation 
process which is based upon one of the most important 
properties of rubber, viz., that of combining chemically with 
sulphur when under steam pressure at temperatures varying 
from 250° to 350° F. The action is purely a chemical one, 


and the rubber, after the process, assumes an elasticity and 
durability which it did not possess in its raw mixed con- 
dition ; moreover, the longitudinal seam due to manufacture, 
is rendered homogeneous by it, and is, in fact, difficult to 
localise after vulcanisation. It is important to blend with 
the other ingredients just sufficient sulphur, and no more, 
than the rubber will take up, as, otherwise, a certain 
quantity of sulphur will be left free, and will, by its presence, 
tend to corrode the copper conductor. For this reason the 
latter is tinned, and in many cases what is known as a 
“ separator or layer of rubber with little or no sulphur in 
its constitution is introduced between the primary layer of 
pure, and the outer one of compound rubber, with the 
object of absorbing any excess of sulphur not taken up by 
the latter. | 

With a good quality, properly vulcanised, rubber-covered 
cable or wire one can do almost anything, short of wilfully 
damaging the rubber coat. It will stand bending round its 
own diameter, and, indeed, very severe handling, before 
deleterious effects will be observed. 

Gutta-percha, also an expensive material for insulating 
purposes, is not suitable for electric light and power work, 
where an appreciable rise of temperature in the metallic 
conductors themselves is at times unavoidable, owing to its 
susceptibility to variations of temperature. It is, however, 
admirably adapted for submarine telegraph cables, and also 
for telegraph and telephone wires laid underground. When 
new, it has a very light tint, but ages rapidly with exposure 
to air, darkening in colour, owing to the formation of a crust 
of oxide on its outer surface, which becomes very brittle. 
The best conditions for its maintenance āre to place it under 
water having a fairly even temperature of from 40° to 80° F. 
This prevents oxidation, and it will last under these condi- 
tions for years. , 

For underground work it is usually covered with a strong 
spiral canvas tape saturated with Stockholm tar, from which, 


- however, the natural acids have previously been extracted. 


This latter is an important point. Such a covering has a 
similar preservative effect to the foregoing immersion in 
water, and it prevents iugress of air, and, in a moist atmo- 
sphere, at a fairly even temperature, answers very well. 

The well-known Callender cables are insulated with a sub- 
stance known as “ bitite,’ which consists essentially of 
purified vulcanised bitamen. They are very suitable for low 
pressure town mains and feeders where they are not likely to 
be disturbed, and, for such purpose, are usually laid in 
troughs filled up solid with a bituminous compound. For 
general work, however, they will not stand the manipula- 
tion that rubber insulated cables are capable of withstanding. 

Fibre cables, another substitute for rubber, are certainly 
cheaper, but they have many disadvantages, which, to a 
certain extent, annul any advantages due to a low prime 
cost. They consist mainly of a fibrous material, such as 
hemp, loosely wrapped round the conductor, and impregnated 
with suitable insulating compounds, such as bitumen, &c., 
and subsequently sheathed with lead to exclude moisture, 
Their disadvantages are numerous; in the first instance, 
fibrous materials are hygroscopic, and require to be well 
heated to expel any moisture which they may contain before 
being lead-sheathed. This heating tends to destroy the fibre. 
Then, again, air, although a splendid insulator when in a 
dry state, is unable to withstand disruptive discharges of elec- 
tricity, and it is practically impossible to manufacture a fibre 
cable and guarantee the insulating material absolutely free 
from air, as the latter is readily retained in the form of 
minute bubbles, which, when the cable is subjected to a high 
E.M.F., speedily assert their existence by the breaking down 
of the insulation at that point. Finally, these cables abso- 
lutely depend for their insulating qualities on the total 
exclusion of moisture, and a pinhole in the lead sheathing, 
although not discernible under the initial tests, means the 
subsequent development of a fault. Pure lead also, if 
placed directly in the ground, is very subject to corrosion, 
although a slight alloy of tin decreases the risk in this 
respect. 

To pass on to paper insulation, As far as telephone work 
is concerned, paper has evidently come to stay. As an insu- 
lating material it is light, cheap in prime cost, and—most 
important point of all—its specific inductive capacity is 
extremely low compared with other materials, all of which 
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render it an admirable insulator for underground multiple 
wire telephone cables. Such cables have been largely 
adopted by the National Telephone Company, the paper 
being packed quite loosely around the wires in the lead 
sheathing, and, in conjunction with their system of passing 
a continuous current of dry air through the containing 
sheath, have proved highly satisfactory. 

For electric light and power, paper-insulated cables, as 
manufactured by the British Insulated Wire Company, of 
Prescot, for instance, are subject to the same disadvantages 
as fibre cables, but withal, are of comparatively low prime 
cost and are eminently suitable for low pressure mains and 
feeders, as well as with a greater thickness of dielectric for 
high pressures. 

Summing up the various materials in vogue for cable 
insulation to-day, what is urgently required is a substance 
which, while possessing the durability, elasticity and imper- 
viousness of rubber, shall be cheap, and yield good results 
electrically, i. e., it must possess a low specific inductive 
capacity, and a high specific resistance, under all ordinary 
conditions, and above all, be capable of easy application to 
the wire or cable which it is intended to insulate. 

Such a substance is not at present on the market, but a 
fortune awaits the lucky individual who discovers and 
patents such a compound. 


A CRITICISM OF THE BRITISH ASSO- 
CIATION. 


[COMMUNICATED. ] 


Ix considering the practical value of the British Association, 


the writer is concerned with its aspects as regards electrical 
work rather than with the general achievements in science. No 
one could fairly dispute the fact that the history of the elec- 
trical industry has been at some periods intimately asso- 
ciated with the B.A., but this in some measure arises from 
the fact that the brilliant theorists, whose work formed the 
foundation of practical electricity, were in a sense officially 
connected with the Association. Under these circumstances, 
it was natural that the annual meetings should have been 
chosen for the publication of new achievements, and in this 
way much of the early work in submarine cables, the 
dynamo, and the incandescent lamp was brought to light. 
Even for some years, practice, such as it was, and theory were 
not divided to any marked degree, and while the professed 
theorists held a monopoly of the practice, it was obvious 
that important papers would be contributed, which evoked 
valuable discussions. Moreover, in those days the practicists 
were not averse to a tilt with the professors, and 
hence one occasionally witnessed some brilliant, if 
heated, debates on topics that have been, so far as con- 
troversial matters are concerned, relegated to the 
shelves. It would be difficult to over-rate the value 
of the classic discussion on lightning and lightning con- 
ductors at the Bath meeting, and one could not easily forget 
the controversy which was long waged round the question of 
new units and electrical nomenclature. Coming to more 
recent times, there is the splendid work of Prof. Ewing on 
magnetism, most of which was first published at annual 
meetings of the British Association. Though these may, 
perhaps, not be the most important contributions which 
members of the British Association have given to 
electrical science, they rank among their best achievements, 
In later years, however, the influence of the British 
Association on electrical subjects has not been very con- 
siderable ; it is true that papers are occasionally presented 
which are more than ordinarily interesting, but they 
do little more than cause a ripple on the surface. Nor 
is it surprising when one considers the conditions 
which prevail at the present time. Electricity has 
become of a deeply practical, not to say a commercial, 
character, and tlie persons associated with it have little 
sympathy with a pseudo-scicutific gathering like the British 
Association, Besides, with the growth of the electrical 


industry the importance of the Institution of Electrical. 


Engineers has increased, and it is obvious that 
if an electrical man has something original to say, 
he prefers to do so before an audience which, from its 
training and knowledge, would have a better appre- 
ciation of his remarks than the mixed gatherings that usually 
assemble in a section room of the B.A. It is not too much 
to say, therefore, that the value of the British Association 
from an electrical point of view is of little importance now- 
adays. Apart from the special circumstances which account 
for this, one may suppose that if the British Association 
were to fulfil the original conditions of its mission, it 
would be impossible for a highly technical community 
such as the electrical. profession, to expect any important 
contributions upon electrical subjects, but though the pre- 
sent management of the British Association would appear 
to have entirely forgotten the objects of the Association, it 
is quite impossible for it to ever regain the position it once 
held in regard to electrical science. Probably, in the days 
preceding technical education and cheap printing, the Asso- 
ciation may have helped to advance science among the people, 
but not to any particular extent during the past 15 years. As 
a matter of fact, the British Association has become some- 
thing of a close corporation, which might be improved by 
a little wholesome criticism from outside. 


CABLE SPECIFICATIONS. 


(COMMUNICATED. ] 


- THE principle of combination is being generally applied to 


the settlement of labour questions on the basis of might 
being right,“ and not very long ago the manufacturers of 
generating plant combined and took joint action to avoid 
needless complexity in the detailed specification of machinery. 
In conjunction with the Municipal Electrical Association, 
the Electric Plant Manufacturers’ Association prepared some 
draft clauses with a view of their being adopted by con- 
sultants and designing engineers in the general conditions 
attached to tender forms for electrical plant. 

This action has been followed by The Cable Makers’ 
Association,” whose honorary secretary, Mr. A. H. Howard, 
has just issued, apparently to members, associate members 
and associates of the Institution of Electrical Engineers, 
who are connected with or engaged in the design and 
management of central stations, a table of electric supply 
mains, and draft terms and conditions for tenders, which it 
is believed will, if adopted, act equally for the benefit of 
the purchaser and the manufacturer,” and they, it is sug- 
gested, might be adopted in specifications being prepared. 
It is, perhaps, not ultra-criticism to say that such docu- 
ments, emanating from a purely trade combination and 
published without any opportunity being given to those 
affected, of proposing modifications, are hardly likely to act 
equally in the interests of two parties to a contract, whose 
views on many points must be divergent if not in direct 
opposition. 

We cannot overlook the unequal, and, in some cases, 
unfair requirements to which cable-makers are at the present 
time called upon to submit, and Mr. Raworth’s old notion of 
educating the consulting engineer would, if now put into 
practice, tend to eradicate some of the evils. Technically, 
specifications are usually well considered, but in some of the 
legal obligations the terms arc—to use the only words 
applicable—harsh and inequitable. The consultant should 
remember that, after all, the contractor has rights and 
privileges as well as his client or clients, and that undue 
severity must in the long run create and organise a bold- 
fronted and powerful opposition. On the other hand, the 
word “contractor” includes so many persons, firms, and 
companies, and the views of such of their officials are so 
variable and frequently take such a lenient aspect when it 
comes to dealing with the weaknesses or troubles with the 
plant or material supplied, that engineers are only doing their 
duty by their employers in safeguarding them against evasion 
of his responsibilities by the contractor. 

Standardisation is a good thing, but there is a suspicion in 
some engineers’ minds that what contractors mean when 
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they use this term is a standardisation entirely in favour of 
the contractor. For example, the suggested basis for tenders 
now being considered states that “the engineer’s decision 
shall not be final,“ but that there shall be an arbitration 
clause. We have no hesitation in saying that this general 
statement cannot be supported on grounds of equity. In 
some matters, such as the quality of goods supplied, the 
.engineer’s decision must be final if endless disputes are to be 
avoided. The real safeguard of the contractor is that the 
engineer is amenable to public opinion, and particularly is 
he subject to the reputation he sustains with his board of 
directors or electricity committee. An appeal from his 
decision always is heard by the committee or board, but 
the intrinsic position of the engineer is weaker than that of 
the contractor, inasmuch as the engineer is almost universally 
a servant, and the contractor is a principal. Few engineers 
have abused their positions: they are, as a body, well aware 
that it will not pay them to be unreasonable, and we there- 
fore fail to see why one or two black sheep, with obstinate 
dispositions, should be allowed to interfere with the general 
practice of the profession. 

Another important matter is the issue of certificates by 
the engineer. It is now required that these shall be granted 
within 14 days of presentation of account, and that pay- 
ment be made within one month from date of certificate. 
These conditions are perhaps reasonable enough, as also is 
the stipulation that payment shall be made on not less 
favourable terms than 80 per cent. on monthly certificates, 
followed by 10 per cent. on completion or putting to work, 
and the remaining 10 per cent. 12 months after completion. 
It is expressly stated in these draft conditions that “ the 
completion or putting to work is not to be dependent on any 
other contractor.” We presume the payment is not to be 
deferred on this account; enginecrs would only be too 
pleased to learn of some method whereby such delays may be 
entirely avoided. At present they are only too common. 

Of course the question of penalty for default in starting 
or completing works is ignored, but such penalty clauses are 
only corollaries to one now suggested, wherein the purchaser 
is required to pay to the contractor all reasonable expenses 
arising from suspension of the works by the engincer, unless 
such suspension be due to any fault on the part of the ċon- 
tractor. How such “ expenses ” are to be ascertained is not 
stated or even indicated, and a very fruitful source of 
friction, and even legal squabbles is introduced by this 
clause. 

With some of the clauses one can agree, as they are only 
fair dealing, and give the contractor what is even now given 
by many impartial engineers. Thus specifications are to be 
supplied in duplicate. This is quite reasonable, and we 
know of engineers who willingly grant even three printed 
copies to tendering firms. Then in the case of a yearly 
contract for cable, unless the contractor has some knowledge 
of the quantity of material he will probably be called upon 
to supply, it is extremely difficult to arrange equitable and 
fair prices, which will be on all fours with competitors. We 
see no reason, therefore, to deny the right—now sought—of 
contractors to be made acquainted with the approximate 
quantities upon which he will have to tender, and that heshould 
be at liberty to refuse to supply more than 25 per cent. greater 
quantity or less than 25 per cent. smaller quantity unless 
special arrangements as to price are made and accepted. 
When tests are taken on site, it is also fair that the current 
required for this purpose should be supplied to the contractor 
without charge at the pressure of the ordinary supply. It 
is, however, questionable (although the reason for the sugges- 
tion is obvious), whether, when cables are merely supplied, 
the drum containing them should only be allowed for in full 
when returned within three months and carriage paid. 
Carriage of returned empties should always be paid for by 
the contractor, and the empties removed by him or to his 
instructions by his agents, otherwise endless trouble arises 
from the checking and payment of a host of small accounts. 

b. We believe that one of the clauses to which the strongest 
exception will be taken,and opposition offered, is that stating 
that nothing shall be required from the contractor unless 
it be detailed in the specification. It is quite ont of the 
question to do this in everyday practice. Theoretically it 
may be done, but no engineer or engincer's staff can arrange 
for every single stick of solder, screw, clamp, &c., &c., to be 


accepted as standard. 


the Institution discussions has been the other way, and we 
certainly think this clause will be found quite unworkable. 

A knotty point is the guarantee. The difficulty, when a 
fault has come on and been burnt out, is to say whether it 
was due to defective materials and workmanship or not. It 
is admitted that any fault due to defective material or work- 
manship occurring within 12 months of laying shall be made 
good, but “ where there is no proof that the defect was 
caused by bad materia] or workmanship,” a charge is to be 
made on and settled by the purchaser. Proof in such a case 
can only be obtained by inductive reasoning, and must rest 
on logical grounds alone, since the fault destroys the evidence 
of its cause. | | 

An attempt is also made to separate guarantee from 
„maintenance,“ exactly how this is to be effected not being 
stated. The guarantee and maintenance should cover 12 
months, and all trouble, which on good grounds can be 
shown to be probably due to default of the contractor, should 


be rectified. Then when the final payment has been made, 


if further maintenance be required, it must be a matter of 
mutual arrangement and agreement between the parties 
interested. 

The table of conductors shows the sizes proposed to be 
No fault can be found with the 
suggested areas, as it will be a great advantage to have 
some fixed standards to work to, and it is less important 
exactly what sizes are chosen, than that all over the country 
these should be the same. 

Eleven of the most important wire and cable manu- 
facturers have agreed to the suggested clauses, and it is the 
intention that they, together with the table of sizes of con- 
ductors, should come into force on October Ist prox. 
That they will be accepted as they stand, we cannot believe, 
but they will form a good basis upon which, and from which, 
to work towards a general form of agreement. 


t 


~ CORRESPONDENCE. 


The Doom of the Contractor. 


I am glad to notice that someone has taken up this 
important question, as quite a number of instances of con- 
sulting engincers acting as contractors have recently come 
under my notice. Surely it is the duty of manufacturers to 
refuse to quote trade prices to so-called consulting engineers ; 
and I would suggest that manufacturers who are found 
damaging the trade by enceuraging this pernicious habit, 
should be given a wide berth by coutractors when placing 


their orders. 
Contractor. 


Guard Wires. 


It may interest Mr. Quin and others taking part in this 
discussion to read the following notes made from observa- 
tions taken during weekly visits to Liverpool: Wooden 
strips were erected on the trolley wires of the first routes 
taken in hand: very soon these began to work loose, and the 
clips to cause the wheels to jump, making an objectionable 
noise; later the strips turned over and broke off. 

On later routes one guard wire has been run from pole to 
pole to protect both track wires. At the present date, I 
could show any visitor scores of telephone lines crossing the 
track without any protecting device whatever, some ef them 
heavy lines carrying upwards of 100 wires. | 

If the guard wires are not enforced, surely the best policy, 
from the tram engincer’s point of view, is to omit them 
altogether. 

Personally, I think a hammock, suspended between the 
bottom arms of the telephone poles on either side of the 
track, the best for heavy lines in towns, since these wires are 
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usually on the roof of the buildings, and consequently out 
of the line of sight of an ordinary observer. For single 
wire lines the separate street span, with releasing hooks at 
both ends, would seem to be the simplest solution. 


C. B. Nixon. 
Manchester, September 18th, 1900. 


Hot Bearings. 


I have a 250-Kw. continuous current, four-pole rope- 


driven dynamo under my care, which has been running about 
three months, the bearings of which are giving a great 
amount of trouble through heating. They are three in 
number, and of the following dimensions :—22 inches long 
x 6} inches diameter; they are spherically seated and lined 
with anti-friction metal. Each bearing is lubricated by 
means of two oil rings and asight-feed lubricator. Speed of 
machine 470 revolutions per minute. 

The temperature of these bearings is, with difficulty, kept 
down to the following figures: Commutator end bearing 
75° F. above surrounding air, and pulley end 55° F. above air; 
that of centre bearing usually being midway between these. 
Temperature of air about 80° Fw. 

The above figures are reached during the first 15 to 30 
minutes’ run, starting all cold. 

Are these temperatures excessive; if so, what is the 
highest permissible working temperature for bearings of this 
size, &c.7 l 

I may say that after a six hours’ full load run the greatest 
rise in temperature above surrounding air of any part of 
winding of machine did not exceed 27° F. 

- Temperature. 

Sheffield, Sepfember 19th, 1900. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING SEPT. 197TH, 1899. | WEEK ENDING SEPT. 18TH, 1900. 


Amsterdam Value £20 Adelaide Value £75 
Bombay... os z . 298 Alexandria .. ia ae . 170 
Boulogne as sa a 97 Amsterdam ss 8 ee 100 
Buenos Ayres ea ws . 108 Auckland .. as xa .. 161 

5 „ Teleg. mat. 80 Bombay... ae ae . 169 
Calcutta .. as os 368 Brisbane s ii ss 20 
Canterbury.. T s .. 155 Buenos Ayres a + . 967 
Cape Town. ue re ai 46 Caloutta .. ee ee 2 244 
Channel Islands .. 92 .. 880 Cape Town. 20 <a 688 
Chinde. Teleg. gear 25 11 Colombo še oe es 68 
Christiania ., Ne a na 27 Copenhagen. Teleg. wire 6l 
Colombo se z: .. 152 Durban 8 .. 779 


Teleg. apparatus . 442 


Durban s va is .. 366 720 
Emden. ‘Teleg. apparatus .. 308 


East London . .. LS 


Falkland Islands oe és 10 Essen. Teleg. mat. vi ax 60 
Flushing ike 75 0 11 Flushing x ve = 28 
Hamburg. Teleg. mat... .. 810 Gibraltar... ; . 20 


Hamburg. Teleg. mat... . 200 
Hong Kong.. ea sa : 

Launceston.. 885 = as 85 
Lyttleton .. i sè . 1658 


Korsor. Teleg. cable .. . . 9,900 
Lisbon 85 = ea << 66 
Montreal a ia oe 60 
Ostend ms 5 sa . 280 


Perth z m 535 40 Malta 

Port Elizabeth Teleg. mat. .. 83 Mauritius ad 
Rio Janeiro aa sí . 212 Melbourne .. ne 95 .. 1,218 
i Teleg. mat. .. is 87 1 Teleg. mat. . 994 
Rotterd si wd a 85 Ostend ss s ... + «. 800 
4 Teleg. wire .. 2 27 Rotterdam. Teleg. wire . 74 
Santos ee ae ne 8 52 Bhanghai .. 6 8 ie . 165 
Santiago ae vs ae 85 Singapore we 88 
Shanghai... si es 56 Sydney ° oe 8 675 
fh Old teleg. wire ee 157 5i Teleg. mat. 624 
Singapore ae es 17 Trieste 40 os » 3865 
Sydney a 2 iG 1,114 Wellington .. 92 es . . 2,467 
Trieste, Teleg. mat. ee 600 j Teleg. mat... . . 4,180 
Yokohama .. za i .. 619 Yokohama .. ii 82 . . 408 
» Teleg. cable . . 18,284 
Total as £15,896 Total £29,018 

Foreign Goods Transhipped. 
Perth. Teleg. wire . Value 4215 


New York. Elec. carriages. Value £250 
Singapore. Elec. light mat. .. 8 


Total . £258 


Bankruptcy Proceedings.—Notice is given of the 
release of trustee (Mr. A. H. Wildy, official receiver), in ře E. B. 
Pym, electrical engineer, Scarborough. Mr. Wildy is also released 
from the trusteeship, in re E. Max. Winter, electrical engineer, of 
Amberley House, Norfolk Street, London. 

Notice is published of an intended dividend in the case of A. G. 
Inrig (Globe Electrical Company), electrical engineer, Victoria 
Park, London. October 2nd is the last day for receiving proofs. 
Mr. E. H. Hawkins, 3, Barbican, E. C., is the trustee. 


Liquidations and Dissolutions.— The Roller Bearings 
Company, Limited, is winding up voluntarily, with Mr. F. L. 
Fisher, Portland House, Basinghall Street, E.C., as liquidator. 

A meeting of Woodlands Electric Company, Limited, will be 
held on October 15th, at 10 Berey’s Buildings, George Street, 
Liverpool, to hear an account of the winding up proceedings from 
Mr. F. J. Armstrong, the liquidator. 


The Birkbeck Institution.—This Institution, which 
has now completed 77 years of educational work in the metropolis, 
commences its new session on Monday, October Ist. 


Boiler Registration and Inspection.—The Bluebook 


ok evidence given before the Select Committee is out. The Com- 


mittee was constituted as follows: 


Mr. J. Penn (chairman), Sir William Arrol, Mr. J. W. Crombie, Mr. A, 
Emmott, Mr. C. Fenwick, Sir Fortescue Flannery, Mr. W. J. Galloway, Mr. W. 
Hazell, Sir Edward Gourley, Mr. J. Heath, Sir Alfred Hickman, Sir William 
Houldsworth, Mr. R. McGhee, Col. R. Pilkington, and Mr. C. B. Renshaw. The 
Committee held 16 sittings and examined 22 witnesses, including three officials 
of the Board of Trade, six representatives of boiler insurance companies, the 
secretary of the Mining Association of Great Britain, the consulting secretary 
of the Boilermakers’ and Iron and Steel Shipbuilders’ Society, and 11 delegates 
2 the engineering, ootton_spinning, agricultural, chemical and other indus- 

es. l 


The Committee point out three ways of securing more frequeut 
inspection by competent persons :— 

“1. By the appointment of inspectors under a Goverument De- 
partment, but do not recommend this, as they consider: (a) That 
the responsibility of selecting a competent person should fall upon 
the owner or user of the boiler; (6) That the owner would shelter 
himself behind the inspector of a Government Department; (c) 
That the inspectors under a Government Department would work 
upon inelastic lines, and that this would hamper the development 
of boiler improvement. 

“2. By extending the powers of the Court set up under the 
Boiler Explosions Acts, 1882—1890, to enable the Court to inflict 
heavy penalties in event of an explosion, if it be shown (a) to the 
satisfaction of the Court that such owner or user failed to have his 
boiler inpected by a competent person at a reasonable period prior 
to the explosion; conditions of working, quality of feed water and 
custom of the locality to be considered by the Court when deter- 
mining what a reasonable period is; (ö) that the boiler has been 
worked since the last inspection at a pressure exceeding that for 
which the boiler has been certified, or that there has been wilful 
and culpable negligence in carrying out any recommendations made 
at the last inspection ; also giving the Court power to inflict like 
penalties on the inspector, if it be shown to the satisfaction of the 
Court that the inspection was carelessly or insufficiently carried 
out.” 

This extension of powers, it is thought, would lead to an exten- 
sion of inspection, because the responsibility of a boiler user would 
be brought home to him by the inspection companies and others 
interested, as well as by reports of penalties incurred by steam users 
who had come under penalty, &c. 

3. The Committee considered “that an extension of the 
Factory Acts, empowering an inspector to call upon the owner or 
user of a boiler to produce a certificate or entry showing that he 
has had his boiler inspected by a competent person within a year, 
and providing that in cases where the Factory Acts do not apply 
this authority should be vested in the police, would make the inspec- 
tion of boilers practically universal.” | 

This last recommendation seems to us to be a good one. The 
report may be cautious and not marked by genius; but it 
is a sound, common sense, businesslike report, which will give an 


immense fillip to that voluntary action that has placed English 


boilers far ahead of those of all other countries in excellence of 
manufacture and safety in working. We should be very sorry to sce 
Government control. The Board of Trade we would specially de- 
bar. Police inspection, beyond the power to demand the certificate, 
would be a farce, as it is in New York City and other American 
eit ies. 


Catalogues and Lists. — The British Westinghouse 
Electric and Manufacturing Company's circular, No. 1,030, describes 
their O.D. transformers for electric light and power work. This 
type is stated to embody the improvements which have been 
brought about as the result of 15 years’ practical experience in the 
manufacture of the Westinghouse transformers. Diagrams of 
connections and illustrations of parts are shown. 

Messrs. Krupka & Jacoby, of Watling Street, E. C., send us a list 
of Siemens & Halske’s incandescent lamps for high and low voltages, 
and also a card of Lessing's dry battery. 

Messrs. Johnson & Phillips have issued a new catalogue of their 
electric light and power wires and cables, in which they give 
within the compass of 20 pages a mass of tabulated and other data 
regarding them. A double-page table gives details of pure copper 
conductors arrauged in order of carrying capacity, and other tables 
particularise various classes of taped, braided, lead-covered, and 
other conductors, giving sizes, weights, aud prices per vard and per 
mile. Owing to a slight fall in the market prices of raw materials, 
Messrs. Johnson & Phillips are allowing an additional 5 per cent. 
discount off vulcanised rubber cables listed in their February, 1900, 
catalogue. The firm’s new cable factory for the manufacture of 
lead-covered and armoured cables for town lighting is now in 
working order, and they are at the moment executing a contract 
for the Manchester Corporation. 

Those who are interested in what is being done by Messrs. Brown, 
Boveri & Co. at Baden—and we suppose there are very few 
English electrical men who, are not so interested just now—will be 
able to, obtain,anlideatof the important work they are turning out, 
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from a brochure which they have lately issued reporting upon some 
of the? more consequential installations which have been carried 
out by them during the past few years. It contains over a dozen 
full-page photographie reproductions showing the Frankfort-on- 
Main single-phase alternating (3,000 volts) station, 13 500-H. p. 
single-phase alternators at St. Petersburg, two 1, 000-H. p. and 
1,600-H. P., three-phase generators and motors at Prochoroff spinning 
mills, seven 2,200-H.P. 15,000 volts three-phase generators for the 
Paderno-Milan power transmission plant, three-phase (3,600 volts) 
machines at the Porta Volta central station, in Milan, three-phase 
(4,000 volts) power-house on the Kander, two-phase alternating 
(5,000 volts) machines at the central station at Chevres, near 
Geneva, two-phase alternating (5,500 volts) plant at Olten-Aarburg 
electricity supply works, two-phase alternating (3,000 volts) 
machines at the Rathausen electricity supply works, 1.500-H. P. 
single-phase alternating (4,000 volts) turbo-unit at the Elberfeld Cor- 
poration electricity works. We can only mention these few of the 
host of such plants which are catalogued in this most interesting 
publication, but they serve to indicate what is now doing on 
the Continent, and perhaps may. bring home to us once 
more the direction in which development must take place in 
English electrical engineering. 

The British Thomson-Houston Company's pamphlet, No. 72, 
reprints from the Jron and Coal Trades’ Review, the translation of an 
article by Mr. Miller, of Essen, on the subject of Electrical 
Winding and Haulage Machinery.” The article describes what is 
being done in several collieries for which the B.T.H. Co., or its 
Continental house, has supplied electrical plant. 

Messrs. W. Wilson Cobbett, Limited, of Southwark Street, S. E., 
and Lanark, send us a small list of the“ Scandinavia” M.C.M. 
belting and belt stretcher. 

Messrs. Maguire & Baucus, of Warwick Court, W.C., send us a list 
of their electric railway supplies, including electric trucks, the 
protected“ rail bond, phono-electric ” wire, vitrified tile con- 
duits, also flexible steel “armorite” conduit for interior con- 
struction. 


Starting Switches,—<A new type of motor-starting switch 
is being put on the market by the Electrical Transmission Com- 
pany, Limited, Hammersmith, under the patents of Mr. W. F. Jones. 
The essentially novel feature of the switch is that the handle is not 
directly attached to the switch arm, but is only held to it by electro- 


“B” TYPE SWITCH. 


magnetic means when the conditions are suitable. The switch arm 
and handle lever are of iron, and have pole-pieces attached to them, 
extending across the face of a coil, mounted so as to surround the 
iron spindle of the switch, and together they constitute an electro- 
magnetic clutch. The switch also has a temporary contact (shown 
just above the clutch coil in the illustration), a“ non-sparking ” 
arrangement (shown at the bottom left in the illustration), and a 
maximum cut-out and hand switching-off handle (shown at the 
bottom right in the illustration). The illustration shows the “B” 
type switch in the “off” position, and the action of switching-on is 
as follows :—The handle is brought towards the switch arm, so as to 
bring the pole-pieces together, and in doing so makes the circuit 
at the temporary contact to energise the clutch coil andlexcite 
the motor magnets, as the clutch coil is in series with the 


motor field magnet ooils.“ It tis*ithen necessary to pause for a short 
period, depending on the size of the motor, until the current in the 
field magnets has risen to about the proper amount, as otherwise the 
clutch will not be sufficiently powerful for the switch handle to 
draw the switch arm against the spring whicli has brought it to the 
“off” position. The switch arm may then be drawn slowly from 
contact to contact until the full “on” position is reached, when the 
switch handle is held by a spring detent. The gradual rise of the 
current in the field magnets of a motor, especially those of large 
size, can be easily noted by placing an ammeter in the circuit, and 
where it is not taken into account serious damage to switch contacts 
and sparking at the motor brushes results, through the only partial 
excitation of the magnets and consequent rush of current through 
the armature. Should the operator switch on too quickly the 
maximum cut-out acts, short-circuiting the clutch coil, and releasing 
the switch arm from the handle, when it springs back to the “ off” 
position, inserting the resistances as it does so. The object of the 
“mon-sparking” arrangement is to temporarily close the circuit 
whilst the switch arm is travelling to the first contact of the switch 
when it is cut out of circuit. Open type switches are provided in 
all cases with wire guards, so that the action of ‘the apparatus 
cannot be interfered with, and the maximum cut-out handles are 
arranged so that they cannot be held down. The circuit is 
broken on carbon contacts, and all contact parts are renewable. 

In general principle the “ A” type switch is the same as the “B” 
type, previously described, but the arrangement of the parts is 
different, as the contacts are arranged vertically in alignment, and 
the clutch and other apparatus are fixed at the top of the pedestal. 
The great advantage of this switch over the“ B“ type is that it 
takes the starting-up entirely out of the operator’s control, and 
switches on at the speed for which it is adjusted. The operator is 
unable to interfere with the process of switching on, although at 
any time he can instantly switch off. It also avoids a fault which 
has prevented the satisfactory continuous working of other slow 
moving switches in that the switch arm stops when fully on each 
contact and proceeds with a “quick-make” to the next, when 
cutting out the resistance in switching on. This prevents the fusing 
and sparking which take place with a slow moving switch-arm, 
owing to the great current density when passing from one contact 
to the next, as practically the whole current passes through the con- 
tact in advance, and with a slow moving switch the actual con- 
tact area, for a considerable time, may amount to little over a line 
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“A” TYPE (ON SPECIAL FRAME); CASE OPENED. 


or a point. The above results are arrived at as follows:—When 
starting-up, the operator winds up a heavy weight in a dash-pot by 
means of a spring bolt; when fully wound up, the hand-wheel 
shears out of engagement with the weight by compressing the 
spring bolt, and is locked to prevent further forward movement. 
The weight then descends in the dash-pot, drawing the switch-arm 
over the contacts, and the “step-by-step” motion is secured by a 
spring detent which acts at each contact. The act of moving the 
handwheel backwards to switch off, causes the short-circuiting of 
the clutch and release of the switch-arm. The whole of the 
mechanism is enclosed in a strong weather-proof case, nothing 
appearing outside but the handwheel. With this type of switch it 
is practically impossible for the most clumsy operator to damage 
either the motor or the starter. 
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The Electrical Company. —An important development 
has been recently carried out by the Electrical Company in order to 
cope with extending business. A new building has been put up 
and arranged for a fittings department at 162, Shaftesbury Avenue, 
‘not far from the headquarters of the company in Charing Cross 
Road. In the showrooms a most comprehensive display is made of 
ceiling, wall, and table fittings, as well as bronzes, pedestals, and 
other artistic accessories. A separate department is allotted to each 
class of fitting, and a choice can he made without delay. The 
arrangement of the premises enables the company to demonstrate 
to the custumer how to have his house or his business premises fitted 
up in the most appropriate and effective style. Most of the items 
shown are of quite recent design, and, of course, novelties are being 
continually added. The show is well worth inspection by the trade, 
who will find that special facilities are given both for the introduc- 
tion of their clients and also for the expeditious completion of 
installations, i 


For Sale.— On Tuesday, October 9th, Messrs. Branch 
and Leete will offer for sale certain land, premises, works, &c., 
lately occupied by Messrs. C. & A. Musker, Limited, hydraulic and 
electrical engineers, at Dundas Street, Bootle, Messrs. Musker having 
removed to other premises. | 


Germany.—Flectric boring machines on the Siemens and 
Halske system have lately been introduced in the Court Colliery in 
Prussia. The borers are connected to the electric motor by a flexible 
driving shaft, and are stated to require only 1 H. p. 


H. V. Wall Plug.— The change from low voltage to 
high voltage supply, has instigated manufacturers to pay special 
attention to accessories suitable for the increased voltage, and 
we have before us a new wall plug manufactured by the Inter- 
national Electric Company, of 55, Redcross Street, E. C., for which 


they claim that, as far as insulation is concerned, it will answer all 
(even the most stringent) requirements of central station engineers. 
They further assert that arcing or short-circuiting is an impossi- 
bility, as all the current-carrying parts are deeply embcdded in 
china, and surrounded by the same material, no metal parts being 
at the back of the china base, and the plug itself is provided with 
their patent porcelain cord grip, so that in that respect the article 
seems to fulfil all that is claimed by the manufacturers. 


A Minor Use for Electricity—We read that during a 
pigeon-shooting contest at Wharncliffe last week, a man was 
fatally shot while engaged pulling the rope connected with the trap 
from which the birds were liberated. A way to avoid the occurrence 
of such mishaps in future would be to operate the trap by means of 
electrical apparatus. 


Paris Exhibition.—The British Aluminium Company, 
Limited, of Victoria Strect, S.W., have been awarded a Gold Medal 
for their aluminium. The company has two stands at the 
Exhibition, one of which, on the ground floor, ix confined 
principally to raw material, and the other on the first floor to 
manufactured goods. The respective managers at their four 
factories, i.e., Foyers, Larne, Greenock, and Milton, have also been 
awarded a silver medal cach as collaboraturs in making the stands a 
success. Judging by the very fine display of aluminium articles 
brought together at the two stands in Group XI., Class 63 and 64 at 
the above exhibition, it is evident that aluminium is being used 
more and more extensively every day, which, indeed, is not sur- 
prising when it is borne in mind that the metal is now, bulk for 
bulk, cheaper than brass, copper, tin, &c., and there is no more 
difficulty in working this metal than any other metal. Aluminium 
lends itself admirably for repoussé and all kinds of haud-hammered 
work, samples of which can be scen in the excellent collection of 
Indian work brought together. Messrs. Bodill, Parker & Co., 
Limited, Messrs. Vaughton Brothers, Messrs. Hudson, Edmunds 
and Co., Messrs. Evered & Co., Limited (door furniture), Messrs. 
Camelinat & Co., and other firms co-operated in helping to make 
the exhibit a success, and some of these firms show cases containing 
articles all made in aluminium. Messrs. Thomas Bolton & Sons, of 

. Oakamoor, Statfs., tube and wire drawers, sent a fine collection 
of tubes and wire in aluminium, and there is also shown a large 
coil made by Messrs. Isaac Storey & Sons (out of tubes supplied by 
the above-named firm), fixed to a large still, of which the British 
Aluminium Company, Limited, have already supplied several for 

use in the making of acetic acid, aluminium having been found 
most suitable for this purpose. Messrs. Holmes & Co., carriage 
builders, of Derby, also assisted in sending a dogeart fitted with 
aluminium panels. Another very interesting article on show is a 
portable water sterilizer made in aluminium by Mr. H. W. Neild, of 
Blackheath, which was specially designed for use in connection 
with the present operations in South Africa, the article being capable 


of producing 200 gallonsof good drinking water per day,and weighing 
only 25 lbs. Several of these have been in use with satisfactory 
results. Another considerable use for aluminium in the shape of 
wire, strip bars, &e., has lately come to the front in connection with 
electricity. Although its resistance is about 60 per cent. greater 
than that of copper having the same cross-sectional area, still this 
is claimed to be more than made up by the difference in weight of 
the two metals. so that for equal conductances the cost of aluminium 
conductors at to-day’s prices is less than that of copper ones. 
Further, for equal conductances only about half the weight of 
aluminium is required. The use of aluminium would also involve 
a great saving in the cost of transport, and economy in the 
number of poles and supports iir the case of aerial lines. It may be 
mentioned that several large firms in thìs couutry have given , 
their attention to this question, and several large quantities of the 
wire have been supplied and put to practical use, with, we are 
assured, satisfactory results. 

Messrs. Sherard Cowper-Coles & Co., Ltd., have been awarded 
the Silver Medal at the Paris Exhibition for their exhibit in con- 
nection with the development of the electro-metallurgy. 


South Africa.—The British and South African Export 
Gazette says that the exports of ‘British electrical goods to South 
Africa during the five weeks ending August 21st amounted in value 
to £9,995, an increase of £3,184 over the amount forthe correspond- 
ing period of 1899. The Town Council of Ladysmith, Natal, con- 
template introducing a system of town lighting cither by electricity, 
acetylene or gas. Tenders will shortly be called for. An expendi- 
ture of £50,000 is about to be made for the installation of additional 


power plant for the Capetown electric tramways. 


Technical Classes.—The Michaelmas term of the City 
of London College magnetism and electricity, &c., classes commences 
on October ist. 

The new session at the South-Western Polytechnic, Chelsea, com- 
mences on September 24th. Particulars will be found among our 
“ Educational advertisements this week. 


Trade Announcements,—The British Thomson-Houston 
Company, Limited, of 83, Cannon Street, E.C., have recently opened 
a branch office in Manchester, in the Trevelyan Buildings, Corpora- 
tion Street, for local inquiries. 

Messrs. John Worthington & Co., electrical and mechanical engi- 
neers, of Hanley, are opening a London office and showrooms at 15, 
Brownlow Street, Holborn, W. 

The Naval Electric Company, with offices at 95, Liberty Street. 
New York City, has been organised to succeed the B. & H. Electric 
Company, of Dannsville, N.Y., and New Haven, Coun. Among 
other things, the company works the invention of Messrs. Hall and 
Burdick of an are ligut for use under water, and known as the Yale 
submarine are lamp. Another speciality that is being placed on the 
market by the company is known as the B. & H. rapid fire electric 
saluting yacht cannon. These are made after the style of the 
Hotchkiss gun. The guns have a new electric firing attachment for 
firing from any part of a yacht. 

Messrs. Everett, Edgcumbe & Co., of 22, Charterhouse Square, 
E. C., have taken over the instrument- making business of the 
Edwards Electrical Companx, of Bow, E., which included those of 
Messrs. Nalder & Harrison, Ltd., and Messrs. Swinburne & Co., Ltd. 
Messrs. Everett propose not only to continue the manufacture of 
the instruments for which those firms were known, bringing each 
completely up to date, but thex also have in hand several specialities 
in the way of central station instruments. We have received from 
them a few advance sheets from the full list which is now preparing. 
These lists contain particulars and some first class illustrations cf 
alternating and direct current recording voltmeters and ammeters, 
the Swinburne non-inductive wattmeters, &. 

Messrs. Prestwich & Burt, electrical engineers, of 65, High 
Street, Kingston-vn-Thames, have dissolved partnership, and the 
plant and machinery of the firm will be sold by auction on their 
premises ou Wednesday, September 26th. 


Worthington Pumps at the Paris Exhibition.—A 
very finely illustraied souvenir of the Exhibition has been brought 
out by the Worthington Pumping Engine Company. It shows the 
location of the various Worthington pumps exhibited by the allied 
Worthington Companies, scattered throughout the French, 
American, Hungarian, and English sections. In the French section, 
the entire water supply of the Exposition is furnished by four 
Worthington triple-expansion high duty pumping engines located 
inthe Worthington Pavilion, Quai d'Orsay. These engines have a 
capacity of 40,000,000 imperial gallons per day ; the water delivered 
is pumped to the basin of the Chateau d’Eau on the Champ de Mars, 
and after use in this fountain passes by underground conduits to 
the Machinery Hall, whence, after being used for condensation 
purposes, it is returned to the Seine. Inthe American section, the 
Eiffel Tower is equipped exclusively with Worthington pumps, 
numbering in all 17 machines, among these being five triple- 
expansion hydraulic pressure pumping engines for elevator service, 
also independent condensers for use in connection with the above 
and various small pumps for other purposes. In the Hungarian 
section, in the Machinery Hall is exhibited a Worthington triple- 
expansion high duty pumping engine of 300 pump H.. This 
engine was built for the waterworks service of the City of Budapest, 
and is the seventh engine of similar size built during the last five 
years for the water supply of that city. In the English section, in 
the Machinery Hall is exhibited a Worthington triple-expausion jet 
condenser, used to coudense the exhaust steam from a 2,500 I. H. P. 
Willans & Robinson engine. The above comprise only the special 
exhibits. 
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Zschocke's Patent Water Cooling Towers.— We under- 
stand that Messrs. Doherty & Donat, engineers and contractors, 40, 


South King Street, Manchester, are the sole licensees for Great 


Britain for the above cooling towers, and they intimate that they 
are prepared to execute contracts for complete condensing and 
cooling plants. We understand that there are already over 
600,000 1. . P. of these cooliug plants, including 35 electric light and 
power stations, in operation, On the Continent their customers 
include such firms as Fred. Krupp, Essen, and the Monster Iron- 
works at Bruckhausen on the Rhine, the latter firm possessing 
towers for about 18,000 I. H.P., which is stated to be the largest 
cooling plant in existence. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberavon.—The Gas Committee of the Town Council 


has decided to advise the Council to go in for a provisional order 


for the supply of electricity. 


Ayr.—Mr. A. J. Fuller, burgh electrical engineer, sub- 
mitted his annual report to the Town Council last week. It stated 
that the number of consumers was now 372. The annual output 
from the works had gone up from 297,420 units to 425,639 units, 
representing an increase of 43 per cent. A substantial reduction 
had been made in the cost of production, the rate being 1°80d. per 
unit, as against 2°03d. With a revenue of £5,244, the department 
was able to meet working expenses, pay the interest on capital, 
amounting to £1,530, and have a surplus of £235 towards pay ing 
off the annual sinking fund. 


Barrow.—The Town Council has received reports from 
Messrs. Kincaid, Waller & Manville with respect to an application 
to the Local Government Board for leave to borrow £6,690 for 
electric lighting purposes. 


Bedford.—The Town Council has resolved to raise the 
price of electrical energy from 43d. to 54d. per unit from March 
31st, 1901. 


Birkenhead.—At the monthly meeting of the Town 
Council, a motion that the Gas, Water, and Electrical Committee 
be instructed to report upon the “expediency of reducing the 
charge for the use of electrical energy to 4d. per unit,” was carried 
after much discussion. 


Bradford.—At a meeting of the Electricity Committee of 
the Corporation last Friday, it was announced that the Local 
Government Board had sanctioned the borrowing of a sum of 
£56,000 for electricity purposes. 


Camborne.—The Camborne and Redruth Tramway Com- 
pany has purchased the provisional order for electricity supply 
obtained by the Camborne Electricity Company in 1898; the 
District Council intends to ascertain the terms upon which the 
company will supply electricity for street lighting. 


Cannock,.—At a special meeting of the District Council 


last week it was unanimously decided to make an application to the 
Board of Trade for a provisional order authorising the Council to 
supply electricity within the district. 


Carqdiff.—At Tuesday’s meeting of the Electrical Com- 
mittee, the chairman, Alderman Carey, in answer to a question from 
Mr. Good as to the accident on the mains to the mains super- 
intendent and another man, said the committec had desired the town 
clerk to report to the Board of Trade, and he had no doubt the 
Board of Trade would hold an inquiry. Speaking under the 
instructions of the town clerk, he said the latter had advised that 
the matter should not be discussed until the Board of Trade had 
taken action. He had before him a long communication from Mr. 
Illingworth, which he had not read, but had only seen the signature, 
and he would have it sealed with their permission. There were 
other questions to come on connected with the department, which 
had better be discussed at a special meeting. Mr. IIlingworth's 
letter was sealed, and it was resolved to consider that question and 
others at a special meeting, to be held on Thursday, September 
27th. 


Carlisle.— The Electric Lighting Committee of the 
Town Council has agreed that incandescent lights should be fixed 
on some of the arc lamp standards in the town, being lighted 
after 11 p. m., and the arcs then switched off. 


Cleethorpes.— The District Council has resolved to give 
notice to the Tramway Company of its intention to purchase the 
site acquired by the company for the purpose of erecting an elec- 
tricity works, in accordance with the agreement made between the 
Council and the company in February, 1899. The cost is estimated 
at £30,000. 


Colliery Plant.— The Summerlee and Mossend Iron and 
Steel Company has just introduced at its collieries clectric coal- 
cutting plant of the Clark & Stephen disc-cutter type. This is one 
of the earliest applications of electricity to coal-cutting in Scotland. 


Crieff.— At a mecting of the Town Council last week 
it was resolved to take preliminary steps to obtain a provisional 
order for the supply of electricity. Two or three years ago the 
Town Council was offered by Sir Patrick Murray the use of the 


water from the River Bulwick as a motive power, but owing to 
doubts as to the sufficiency of the water-power the scheme dropped. 
The Strathearn Hydropathic Company, however, have utilised the 
river water for this purpose. 


Devonport.—The Town Council has received the sanc- 
tion of the Local Government Board to a loan for the purposes of 
electric lighting of £67,947, being £15,250 for the purchase of land, 
repayable within 50 years; and £52,697 for purposes of electric 
lighting generally, payable within 25 years. 


East Molesey.—The East Molesey District Council have 
appointed an expert to report upon an offer made by the Edmundson 
Electricity Corporation for the public lighting of the district. 
The company’s offer is to supply current for street lighting at 24d. 
per unit, the prices to private consumers being 7d., 4d. and 2d. on 
the maximum demand system. The Callender Electric Lighting 
Company would supply the plant, and the District Council would 
have the option to purchase the undertaking at the expiration of 14 
or 21 years on paying the capital expended plus 15 per cent. or 
10 per cent. respectively. Terms similar to these have been agreed 
upon at Twickenham, and the corporation is negotiating to supply, 
from its proposed central station, Brentfurd, Isleworth, Teddington, 
Hampton Wick, Hampton, Sunbury, Esher, and the Dittons and 
Ham. As far as Ham and Hampton Wick are concerned, the local 
authorities are inclined to obtain any current they may require from 
the Kingston municipal electric works. 


Enfield.—The District Council on 13th inst. wove 
to apply to the Board of Trade for a provisional order to supply 
electricity for public and private purposes in the district. A com- 
mittee was directed to consider the proposals of the Edmonton 
Electricity Company, the United Electric Light and Traction Com- 
pany, Limited, and the North Metropolitan Electric Power 
Distribution Company, and to report as to whether it was desirable 
to enter into an arrangement with them, also whether it would 
be more advisable to join with the surrounding districts in pro- 
moting a joint Bill. 


Holyhead.—On a report of the Lighting Conie of 
the District Council, the question of lighting the town by electric 
light was under discussion last week. It was stated that the water 
at the Cob,“ separating Holyhead Island and Anglesey Island, 
could: be utilised for this purpose. The Council seemed unanimous 
in endeavouring to obtain lighting by this method, and Mr. 
Thunderbolt, of Holyhead, was ot aa ae to give the matter his 
attention, and report to the Council. 


Horsham.—At the last meeting of the Urban Council 
the Electric. Lighting Committee reported that the approximate cost 
of tbe building for the electricity works was now put at £3,100. 
The plans were adopted, and it was decided that tenders should be 
inviteu tor carrying out the work. 


Hull.—The electric tramway employes are agitating for 
improvements in the conditions of labour, and the Tramways Sub- 
committee are obtaining information from other towns. 


Kenilworth.—The District Council has accepted the offer 
of Mr. W. H. Mitchell to light Whitemoor, a portion of the town, 
with four electric lamps, he having agreed to supply the electricity 
at his own cost on certain conditions. 


Liverpool.—The increased demand for electricity, notably 
on account of the tramways, has led the Electric Power and 
Lighting Committee of the Corporation to recommend that, having 
regard to the increased duties and responsibilities of the staff, 
incidental to the opening and working of the Pumpfields and Lister 
Drive power stations, the following promotions be made as from 
September ist: Mr. A. Clough, works manager, with a present 
salary of £460, increasing to £500, to be assistant electrical engineer 
at a salary of £550, to be increased in 12 months to £600; Mr. R. S. 
Downe, assistant engineer, to be first assistant engineer at a salary 
of £320, increasing £40 per annum to £400 (present salary £250, 
increasing to £300); Mr. C. H. Smith, engineer’s sccretary, office 
superintendent, at a salary of £150 (present salary £120); Mr. J. 
Stirrup, inspector of electric meters, superintendent meter depart- 
ment, at the salary of £130 (present salary £110). 


Longton.—The Corporation has made application to the 
Local Government Board for sanction to borrow a sum of £28,500 
for purposes of electric lighting, aud for approval of the use of 
certain lands situate at the Corporation gasworks as a site for a 
generating station, and Mr. H- P. Boulnois, M. Inst. C. E., sat last 
week to inquire into the application. It was stated that the 
order authorising the supply was obtained in 1899. Before then the 
Corporation had retained Mr. Robert Hammond, and upon his 
report and recommendations the Corporation were now proceeding. 
The Corporation anticipated that manufacturers’ requirements would 
call for a very large supply of electrical energy. It was proposed to 
put in the low-pressure continuous system with the most modern 
appliances, and the formal approval of the Board of Trade had been 
received to the system. There was no opposition to the application. 


Lowestoft.— The Electric Lighting Committee having 
reported ‘to the Town Council that Mr. Haw tayne the Couucil’s 
consulting engineer) had submitted revised estimates in connection 
with the extensions, it was decided to make the application to the 
Local Government Board on the basis of the amended figures, which 
amounted to £20,000. 


Middlesbrough, —A temporary supply of electricity is 
to be given next month. Mr. Hammond has been asked to report 
on the question of lighting the principal streets with 40 arc lamps. 
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London.— St. Pancras.— The Vestry has decided to 
borrow from the County Council the sum of £1,937 for electric 
lighting (installations for public buildings), at the rate of 34 per 
cent. per annum, and that the repayments be spread over as long 
a period as the County Council and the Treasury will sanction. 

BERMONDSEY.—The Electric Lighting Committee at a meeting of 
the Vestry on Monday, revorted having received specifications from 
the consulting engineers (Messrs. Kincaid, Waller & Manville) for 
the supply and erection (1) of steam dynsmos, battery charging 
motor booster, and balancer, and (2) of steam and other pipes, feed 
pumps, water tank and sundry ironwork. With regard to the 
former contract it was pointed out in a report by the engineers that 
this provides for the supply of two high-speed steam dynamos, 
capable of developing 150 KW., and one smaller set capable of giving 
an output of 75 KW. A balancing set is also provided, together 
with a booster set for charging the battery consisting of two 
boosting dynamos driven by a motor. Mains are being put down 
sufficient for supplying 8,000 8-C. P. lamps alight simultaneously, 
which is equivalent to about 10,500 lamps connected to the mains. 
The plant now proposed will be capable of supplying this number 
of lamps in conjunction with a battery of accumulators. The Com- 
mittee recommended the Vestry to approve the report, and to invite 
tenders for carrying out the work, and this was agreed to. It was 
also decided to advertise for a resident electrical engineer at a 
salary of £250 per annum. 

SHOREDITCH.—The Vestry has decided, in order to meet the 
increasing demands for supply of current, to purchase 25 10-ampere 
and 25 25-ampere meters at a cost of £5 each. In reply to ques- 


tions as to outstanding accounts for current supplied, the accountant 


stated that the notices served upon consumers had expired, and 
cutting off would commence on the following day. 


HackneEy.—Considerable discussion took place at the meeting of 


the Vestry on the recommendation of the Electric Lighting Com- 
mittee to receive and open tenders for part of the equipment of the 
electricity works. Mr. Richmond moved that the opening of the 
tenders be deferred six months. The amendment was rejected, and 
the committee's report carried, the tenders being referred to the 
Electric Lighting Committee and the engineer to consider and 
report upon. 


Medomsley.—The Consett Iron Company have made an 
offer to light portions of the township of Medomsley with elec- 
tricity from their Westwood Colliery. The company will supply 
the plant and current, but the Council will bear the expense of 
erecting the poles and fixing the wires. 


Neath.—At a special meeting of the District Council 
last week it was resolved to apply to the Local Government Board 
for a provisional order for the electric lighting of the district. A 
proposal previously made by the Town Council inviting co-opera- 
tion was refused. 


Nottinglam.— The City Council is putting down two 
new refuse destructors, from which it is hoped to get 450 to 500 H. p. 
for electric lighting or traction. 


Penang.—aAt a recent meeting of the Municipal Com- 
mission it was decided to introduce the electric light into Penang. 


They also voted asum of Rs. 300,000 to cover the cost of an electric 
lighting scheme. 


duebec.— Since October, 1899, says Engineering, the 
Engineering Contract Company has been constructing a dam on the 
Chaudière, at the back of Quebec, for the Canadian Electric Light 
Company. The structure is to be 800 feet in length. At the 
extremity of the dam another similar wall 175 feet in length ter- 
minates at right angles with a mass of rock. There is still another 
dam 90 feet long from which passes a pipe 84 feet in diameter and 
350 feet long. Two other similar pipes will be constructed to meet 
the anticipated requirements of the company. A contract for the 
power house was let recently to Mr. J. Paquet, of Levis, who is to 
commence work at once. There are to be two turbines of 1,460 H. P., 
and machinery of the best class is to be installed. 


Rainhill.—At a special meeting of the Parish Council 
an agreement between the Council and the British Insulated Wire 
Company for the lighting of the township was formally executed. 


Ripon.—aA special meeting of the City Council has been 
called for October 11th, to take into consideration the expediency 
of applying for a provisional order to authorise the supply of elec- 
_ trical energy for public and private purposes. The Council has 

been led to take action by the North British Electric Supply Com- 
pany, who have notified their intention of applying for an order. 


Hyde.—At the monthly meeting of the Town Council 
on Monday, it was reported that a deputation, consisting of the 
Mayors of Hyde, Stalybridge, Dukinfield, and Mossley, and the 
four town clerks, had had an interview with Sir Courtenay Boyle, 
secretary of the Board of Trade, for the purpose of ascertaining 
whether or not the proposed joint clectric lighting and traction 
scheme could be carried out by provisional order. The question of 
proceeding by private Bill was considered, and Sir Courtenay 
Boyle stated that he quite approved of the four Corporations com- 
bining together, but was of opinion that the Board of Trade had not 
the power to grant a provisional order for the suggested joint 
scheme. It would be necessary to obtain a private Bill to carry out 
the requirements of the four Corporations. The deputation’s 
report was approved and adopted, and it was resolved that appli- 
cation be made to Parliament. The town clerks of the respective 
Corporations had been instructed to prepare a draft agreement to be 
entered into by the four authorities as to the appointment of a joint 


committee to carry out the proposed scheme upon the bases recom- 
mended. The town clerk was empowered to take all necessary 
steps in support of the light railway application at a public inquiry 
shortly to be held at Hyde. 


St. Helens.— The annual statement of the Corporation 
accounts shows that the total income on the electricity revenue 
account was £5,196, including £3,420 from the sale of electricity, and 
£1,409 for power supplied tothe St. Helens Tramway Company. The 
expenditure, including £1,719 for generation of electricity, £318 for 
distribution, and £626 for management, amounted in the aggregate 
to £5,185, leaving a balance profit of £10. The income on the 
tramways revenue account was £21,167, and expenditure £20,130, 
leaving a credit balance of £1,037. The income included items of 
£2,661 rent (less tax) paid by the New St. Helens and District 
Tramways Company, Limited, and £17,064 for material. 


Santiago.— Commercial Intelligence says that at Santiago, 
the Chilian Electric Traction and Light Syndicate, Limited, is to 
undertake extensive improvements which will require a considerable 
amount of material, machinery, &c. It has been decided by the 
company to obtain water power of about 50,000 H.. from the River 
Maipu, to generate current for the clectric lighting of Santiago and 
a complete electric railway service. 


Slaithwaite.—Tbe District Council has refused its con- 
sent to the proposal of the Northern Counties Electricity Supply 
Company to apply for a provisional order for the electric lighting 
of the village, on the ground that if the company could make the 
undertaking pay, the Council could do the same! This is open to 
question. - 


Standish.—Tlie District Council has resolved to make 
application for a provisional order in the next session of Parliament 


in order to enable it to supply and distribute electricity within 
the district. 


Tillicoultry.—An electric supply company proposes to 
erect a generating station in Tillicoultry for the electric lighting of 
the burgh, and has applied for the support of the local authority in 
the matter of the provisional order. N 


Tiverton.—The Lighting Committee of the Town 
Council bas received the report of the engineer (Mr. Adams) 
appointed by the Council on the electric lighting of the town. He 
gives three schemes, the power being supplied by water, steam and 
gas respectively, and from his estimates the Committee comes to the 
conclusion that the water scheme is the only one which gives 
promise of yielding a profit from the commencement. The scheme, 
if adopted, will necessitate the construction of a weir across the 
River Exe, which flows through the town, and correspondence has 
taken place with the Board of Trade with a view to ascertaining the 
opinion of that body, whose decision is awaited. 


Truro.— The Town Council has apparently taken 
another step towards the ultimate adoption of electric light for the 
city. The Lighting Committee recommended “to the favourable 
consideration of the Council,” at a meeting last week, the re 
prepared by Mr. Headley, of St. Austell. This document dealt not 
only with the lighting of the city by electricity, but also with sn 
electric traction scheme from Malpas to the railway station. It 
advised that the lighting be contined to the habitable area, and to 
that portion from which a private demand for lighting or power 
might be expected. The capital expenditure on the lighting schem 
Mr. Headley estimated, would be £17,500. He calculated an aa 
revenue from public lighting of £502 18s. 9d; house lighting, £3,000; 
power, £200 ; meter rents and sundries, C1, 507; total, £3,822 188. 9d. 
Estimating the expenditure at £3,140, a profit of £682 remained. 
The Truro Corporation have secured electric lighting powers, and 
have now appointed a special committee to consider that portion of 
the report of Mr. Headley dealing with lighting. The question of 
electricity for purposes of traction is not to be gone into at present. 


Worksop.— The tenders in connection with the electric 
lighting works have been referred to a special meeting of the 
Council. 

York.—Owing to the exceptional demand which has 
been made on the supply of electricity, the Corporation will be 


unable to connect any more consumers until the new plant is 
delivered. 


ELECTRIC TRACTION NOTES. 


Bangkok.—A concession for an overhead electric tram- 
way in Bangkok is to be granted to. Captain L. de Richelieu and 
Mr. A. Westenholz, acting on behalf of a syndicate. Work will be 
commenced as soon as the concession is signed, and the line is 
expected to be ready in about 18 months. 


Cardiff.— Mr. Ellis, who was recently appointed tramway 
engineer to the Corporation, presented his first report to the Tram- 
ways Committee on Friday last. He said that the most important 
factors to be considered in the designing and equipment of the 
electric tramway system were:—Site of power station, power 
station buildings, plant at power station, main car depdt, overhead 
electric equipment, underground system of electric distribution, and 
cars. He recommended the Roath Brook site as the one best suited 
for the purposes of a power station. In regard to the machinery, 
Mr. Ellis recommended slow speed engines, inasmuch as the tram- 
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loads continually varied throughout the day. All the members of 
the Committee expressed their satisfaction with the excellent report. 
The report having been adopted, it was decided to circulate copies 
among the members, and that the engineer be instructed to prepare 
specifications of the machinery. - 


Crewe.—The Town Council is considering the proposed 
scheme of electric traction, and has had an interview with Mr. C. 
Hopkinson, who is to draw up a report on the subject. 


Brighton.—The Traction Committee of the Town 
Council have atranged to take electricity from the Corporation 
supply for working the tramways at 5d. per unit for the first hour's 
consumption and 1d. per anit afterwards. 
have been asked to be ready to supply the current by August Ist 
next. The estimated cost of wood paving for the tramway area is 
£44,667 16s. : 

Germany.— The Financial Times says that an exhaustive 
investigation as to the causes of accidents on electric tramways has 
just been completed by the Society of German Tramway and 
Secondary Railway Administrations, an institution which now com- 
prises 100 different tramway and subsidiary railway undertakings. 
The results are contained in a report which relates to the year 1899, 
and embodies returns from 58 distinct tramways, and which was 
submitted to the general meeting of the society held in Wiesbaden 
a few days ago. It appears from the report that during 1899 
accidents occurred to 973 passengers and 871 other persons, or 52˙3 
per cent. and 47 2 per cent. respectively. Of the total of 1,844 no 
less than 126 were killed, whilst 147 passengers and 146 other 
persons were severely injured. The report concludes that as com- 
pared with 1898 there was a diminution last year in the number of 
accidents arising from persons unlawfully entering or leaving tram- 
cars and from too high a speed being used in passing round curves, 
and a reduction in the casualties to children was also noticed. The 
result in the latter case is attributed to the adoption of improved 
mechanical braking arrangements. There was, however, an increase 
in the accidents due to collisions, the larger number affecting 
pedestrians, and especially cyclists. 

Gosport.—The District Council have had under con- 
sideration the proposal of the Electrical Power Distribution Company 
to take over the Gosport electric lighting order and the tramways. It 
was pointed out that the Council must act with the greatest 
promptitude, as after November 22nd next they would be unable, 
under the Act, to do anything in the matter of the tramways until 
another seven years had elapsed. It was decided that a meeting of 
the Council, in committee. should be held to consider the proposals. 


Herne Bay.—A Westminster solicitor (Mr. R. B. 
Johnson) has notified the Herne Bay District Council of his inten- 
tion to apply, on behalf of clients, for powers to construct an elec- 
tric tramway or light railway between Herne Bay and Canterbury, 
with provision for public and private lighting if desired. 


Kilmarnock. —At the last meeting of the Town Council 
Mr. Lea, of the British Electric Traction Company, explained a 
proposed system of electric tramways between Beansburn and 
Riccarton, with a spur line from the Cross to Hurlford, and the 
terms on which the company would’ be prepared to carry out such 
a scheme. The Council will consider the matter. 


Kirkcaldy.— The Council has resolved to widen the 
portion of High Street between Redburn Wynd and Port Brae on 
the north side, and to west of Redburn Wynd, so that the trams 
can be ran both ways at that part of the route. The cost of pur- 
chasing property was estimated by Prof. Kennedy at about £21,000. 


London.—BermonpsrEy. The General Purposes Com- 
mittee reported at a meeting of the Vestry on Monday, having 
received a letter from the London County Council intimating the 
intention of the Council to apply in the next session for powers to 
construct tramways fora conduit system along ithe new street, 
being formed between Bermondsey New Road and Tooley Street. 
The committees of the Council, who have the matter under con- 
sideration, after asking for the support of the Vestry, stated 
that: 

The making up and paving of the carriage way of the new street will shortly 


be put in hand, and in order to avoid the necessity of breaking up the concrete 
of the carriageway soon after its completion for the purpose of laying the tram- 


ways, the Committees proposed that the construction of the eleotrical conduits, - 


with all necessary drains, pits for road boxes and grooves for the rails shall be 
proceeded with at once in anticipation of the powers being granted by Parlia- 
ment. It is not intended, however, that the slot rails and tram rails shall be 
lald until Parliamentary sanction shall have been obtained thereto, but if the 
local authorities concur, the Committees propose to lay a double line of tram 
raila in that portion of tre thoroughfare which is now occupied by the tramway 
of the Southwark and Deptford Company provided the Council's negotiations 
for the purchase of that company's tramway shall have sufficiently advanced 
by the time it becomes nece: sary to repave Bermondsey New Road in connec- 
tion with the prorosed widening of that thoroughfare. With regard to the 
portion o! the paving between the rails, the Committees are of opinion that this 
should consist of granite setts, because, if the slot rails for the conduit are to be 
put down at a later date, wood paving will not be suitable for the portion of the 
carriageway in quešt on. > 

On the recommendation of the General Purposes Committee, the 
Vestry resolved to concur in the laying of a double line as suggested, 
with granite setts as the paving between the rails, to ask the Council 
to obtain the motive power from the Vestry, and to reserve the 
right of action as to an overhead or conduit system until the Council 


makes application to Parliament. 


Leeds.—We read that new engines are at present being 
erected at the generating station at Crown Point. These will be 
supplied with steam from nine boilers, each 30 feet by 8 feet 
diameter. A new boiler house has to be erccted, and last week the 
Works Sub-Committee of the Tramways Committee met to consider 
the tenders received for its construction. The contract for the iron 
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and steel work was let to Messrs. Clayton, Son & Co., Hunslet, and 
the building trades’ contract to Messrs. Irwin & Co., Burley Road. 
The amount of the contracts is a little over £10,000. The boiler 
house will have a second storey which will form a coal store, and 
there 2,000 tons of coal can be stored for an emergency. 


Newport.—Mr. H. F. Parshall has been definitely 
appointed engineer to the Town Council for its proposed tramway 
scheme, which provides for 35 cars at an estimated cost of £85,000. 


Ormskirk and Southport.—The Light Railway Com- 
missioners have submitted to the Board of Trade for confirmation an 
order for the construction of light railways in Lancaster, from 
Ormskirk to Southport. 


Plymouath.—An unusual mishap occurred last week at 
the electricity works, when the armature of a booster burst. The 
first indication of something wrong was apparently given by the over- 
heating of the field magnet coils. Mr. Smith, who was in charge at 
the time, promptly commenced to switch off the current, but 
before the operation could be completed the explosion took place, 
scattering copper commutator segments in all directions, breaking 
windows, and wrecking the booster. The circuit breakers in the 
tramway circuits all came out, but the supply was resumed iu a few 
minutes. The breakdown was said to be due to a faulty casting in 
the commutator, but how could that cause the field coils to over- 
heat? Itseems more probable that the coils were short-circuited, 
the excitation was. diminished, and the motor consequently raced. 
until the defective casting gave way. Fortunately no one was 
injured. 

St. Helens,—As an electric car was being taken from the 
sheds to the line on 4th inst., through inexperience on the part of the 
guard, the trolley pole got on to the wrong wire, and swung outwards. It 
came back with a swing to its proper line, bringing down nearly all 
the wires at the junction and breaking the connections with nearly the 
whole of the system. There were other nasty effects, which occupied 
three hours in repairing. 

The borough engineer and the electrical engineer have been 
instructed to prepare an estimate of the cost of laying and 
equipping tramways along Corporation Street to the present tram- 
ways in that street, and from Raven Street along Parr Street to the 
top of Bishop's Bridge. It has been decided to apply to the Local 
Government Board for sanction to borrow money for carrying out 
these extensions. 


Southampton.—At a Town Council meeting last week 
the Tramway Committee reported that, having considered the 
subject of proceeding with further tramway exteusions, as sanctioned 
by the Southampton Corporation Tramways Order, 1900, Messrs. 
Kincaid, Waller & Manville, the consulting engineers, had, at their 
request, prepared specifications for the construction of additional 
lines, at an estimated cost of £19,180. Should it be decided to lay 
wood in place of granite, the additional cost would be about £2,000. 
The recommendation was adopted without opposition. 


Walsall.—The General Purposes Committee have 
appointed a sub-committee to settle the terms of the lease of the 
South Staffordshire Tramways (Lessee) Company, Limited, of the 
tramways to be acquired by the Corporstion from the South 
Staffordshire Tramways Company under the agreement scheduled to 
the Walsall Corporation Act, 1900; and also to consider and report 
as to whether any and which of the authorised extensions shall be 
carried out by the Corporation. They have also authorised the 
Finance Committee to make arrangements for raising on mortgage 
or otherwise the amount of £18,500, the purchase money to be paid 
to the Tramways Company. -> 


Windermere and District.—The Bowness and Amble- 
side Urban District Council has received notice that the British 
Electric Traction Company does not intend to proceed with the 
promotion of the Windermere and District Light Railway scheme 
in its present form. It is proposed to amend it so as to be in 


accordance with the views of the local authorities concerned. 


toa 


TELEGRAPH AND TELEPHONE NOTES. 


German Cables.—The German Government is now, 
according to the Financial Times, taking practical steps with a view 
to establishing submarine cable communication for the German 
sphere of interest in China. At the request of the Imperial Postal 
Administration, the Mulheim works of Felten & Guilleaume have 
just manufactured 472 kilometres of cable, which is now being 
shipped from the Rhine to Rotterdam, where it will be transferred to 
the new German cable-laying steamer Podbiclski for transport to the 
Far Kast. It is intended to commence the laying of this cable at the 
eud of October from Chifu to the Kungkungtau Islands on the one 
hand, and to Tsingtau on the other. Iu addition to this, the Nor- 
denham factory of the North German Submarine Cable Works is 
now manufacturing a cable of a length of 715 kilometres for the 
purpose of connecting together Tsingtau and Shanghai. It is 
expected that the laying of the cable will be completed in the spring 
of next year. 


Indian Telegraphs.—Jndian Engineering says that 
orders for the erection of the new telegraph wire from Bombay to 
Madras, a distance of 800 miles, required in connection with the 
abnormal traffic with the Far East, were given on July 7th. The 
work was commenced on July 15th aud completed on August 14th, 
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Proposed Telephone between Sydney and Mel- 


hourne.— The Premier of Victoria has conferred with the Postmaster- 
General with the view of seeing whether it is practicable to 
establish a telephone between Sydney and Melbourne. 
that tenders for the construction of the line are now being invited 
by the Postmaster-General. The cost is put at £24,000. 


Portsmouth Telephones.— The Town Council last 
week passed a motion in favour of e a municipal tele- 
phone exchange. 


Telegraphic Communication - with Siberia.—The 
Times quotes the Novee Vremya as saying that the vast increase of 
correspondence by post and telegraph between European Russia 
and Siberia has for some time past demanded that some special 
measure should be taken to cope with it. The old postal telegraph 
service has been found quite inadequate, even for the ordinary 
everyday needs. The officials, overwhelmed with work far beyond 
their powers, have been quite unable, in spite of all their efforts, 


to perform the duties required of them. Not only were the officials 


far too few, but also the instruments and wires. In the old days 


the demands on them were subject to a gradual annual increase, but 


for some time past the demands have become daily more and more 
pressing. The public have naturally complained of the extremely 
unsatisfactory nature of the telegraphic service, but the officials were 
not to blame. Suddenly the disturbance in China arose; the main 
line was then occupied almost exclusively with Government 
despatches, other messages accumulated in heaps and had finally to 


be sent on by post. The matter is now receiving the special attention 


of the Government. In July the laying down of additional wires 
was commenced, aud officials and skilled workmen have since been 
hurried from all parts of Russia so that more adequate accommoda- 
tion might be available as soon as possible. 
already report an improvement. 


Telegraphic Communication with the Far East.— 
The Eastern Extension and Great Northern Telegraph Companies 


announce that the laying ofithe}proposed submarine cable between 


Shanghai and Chefoothas:now:been successfully completed, and the 
line opened for traffic. This, with the Chefoo-Taku cable recently 
laid by the companies, provides submarine telegraphic communica- 
tion to Chefoo and Taku—available for international traffic—entirely 
independent of the Chinese landlines, and without any addition to 
the existing tariffs. The companies also announce the laying and 
opening of branch cables between Chefoo and Wei-Hai-Wei, 
and Chefoo and Port Arthur. 


‘Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED. 

BOUTH AMERICAN :— 

Cayenne-Pinheiro ., ue 6s sa .. Oct. 11, 1899 . Sept. 17, 1900 

Paré-Maranham .. T s Èi i 1. 1900 a 

Cear&-Maranham . i ws .. Feb. 20, 1900 

Direct Cable Pernambuco- Para e Sept. 19, 1900 z 
WEST INDIES :— 

Mole 8t. Nicholas-Cape Haitien. e 


a: 
s 


.. March 6, 1900 .. 


Latakia-C yprus ee ee oe June 20, 1899 .. ` ee 

St. Louis a ‘Bathurst ws ee .. Aug. 25,1900 .. ee 

Tarifa-Tan oe ae eo Jan. 8, 1900 ee ae 
1 — 

CHINESE :— 


Tientsin-Pekin ee ee eo ee ee June 12, 1900 ee ee 
Pekin-Kalgan.. e ee ee ee oe ee June 14, 1900 ee ee 
Kalgan-Maimatchin aa os ee ee June 80, 1900 ee 
Tientsin, via Shanghai... A ee .. June 16, 1900 << : 
Tientsin- Nluchwang ee ee ee ee June 18, 1900 ee ee 


SOUTH AMERICAN :— l á 
Communications with all offices of Columbia 
beyond Buenaventura ae ie ni January 22, 1900. . oe 


Ecuador landlines . ‘a .. March 18, 1897 . ba + cae 
Landlines south of Macahé (Brazil) a .. April 20. 1900 . Sept. 14, 1900 
Landlines south of Serena ‘ 90 .. July 80, 19000 es 


SIBEKIAN— : 
Irkoutsk-Werkhne- Oudinsk i . Sept. 12, 1900 
Communication “via Hanekine interrupted : 
on Persian territory aa ee a .. Feb. 24, 1900 oe 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—September 29th. The Electric Lighting 


Committee wants tenders for two 200-Kw. direct coupled continuous 
current gencrators, and one 120-Kw. balancing set; one 420-Kw. 
direct coupled generating set. All Willans engines. 
Notices” August 24th. 


Tberdeen.— October 17th. The Tramways Committee 
wants tenders for 25 electric tramears, and electrical ee 
for six horse cars. See “Oficial Notices ” to-day. 


Birkhenhead.—Octoher 2nd. The Corporation wants 
tenders for feeder maius. See “Official Notices.” 

Brad ford. — October 9th. The Corporation wants tenders 
for an engine and dynamo and switchboard apparatus, &., for their 
destructor works. See Official Notices“ to-day. 


Bray.—October 4th. The District Council wants tenders 


for cleetrical supplies for the electric light works for 12 months.“ 


See “ Official Notices“ to-day. 


It is stated 


The Siberian papers 


.. Sept. 14, 1900 


See Official 


Brighton.— October Ist. The Corporation invites 
tenders for electric motor cars, steel rails, fishplates, &c. See 
„Official Notices“ September 14th. 


Budapest. — October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects, See Official Notices August 3rd. 

Bulgaria.—October 15th. The municipal authorities 


of Varna are inviting tenders until October 15th for the concession 
for the electric lighting of the town during a period of 40 years 


Bulgaria.—October 22nd. Tenders are invited by the 
Municipality of Philippopolis for a concession for electric lighting 
and a tramway in that town. 


Dublin.—October 4th. The Electric Lighting Com- 
mittee wants tenders for the supply and laying of mains and acces- 
sories. See “Official Notices” August 31st. 


- Durham.—tThe clerk to the Medomsley Parish Council 
is prepared to receive tenders for electric lamps, posts, cables, &c., 


necessary for the lighting of certain roads. 


Eastbourne.— October 4th. The Corporation wants 
tenders for a water-tube boiler and fittings, 400-Kw. steam 
alternator and switchboard. See Official Notices“ September 7th. 


Fulham.—September 25th. The Vestry invites tenders 
for plant for unloading and storing coal at the electricity works. 
See “Official Notices ” September 14th. 


. Glasgow.—September. 28th. The Corporation are pre- 
pared to receive tenders for the supply and fitting up of the power 
station piping required at Pinkston. Specifications, &c., on applica- 
tion to Mr. John Young, general manager, 88, Renfield Street, 
Glasgow. <A bank draft for five guineas, payable to the General 
Manager, must accompany each application for specifications. 


Grimsby.—October 6th. The Corporation wants tenders 
for wiring the free library. See Official Notices to-day. 


Hackney.— October 3rd. The Electric Lighting Com- 
mittee wants tenders for electricity supply mains. See Official 
Notices September 14th. 


Hampstead. — September 27th. The Vestry invites 
tenders for eight marine boilers, piping, feed-heater or detartariser, 
fuel economiser, and tanks. See “ Official Notices” August 24th. 


Hoylake and West Kirby.—October 4th. The Dis- 
trict Council wants “free wiring“ offers. See Official Notices 
to-day. 


Hull.—September 27th. The Corporation wants tenders 
for certain steam and water pipes, pump, water softener, &c., for 
electricity works. See “Official Notes” August 24th. 


Hferd.—October 8th. The Council wants tenders- for 


direct current meters and cut-outs. See“ Official Notices“ to-day. 


London.—September 24th. The L. C. C. is inviting 
tenders for the supply of mains for the installation for the Victoria 
Embankment and Westminster Bridge. See Official Notices” 
August 31st. 


London County Council.—September 22nd. Tenders 
are wanted for boilers, engines, dynamos, &c., at the Horton Estate 
Epsom, Surrey. See Official Notices” August 10th. 


Manchester.—October 1st. The Tramways Committee 
wants tenders for the supply of cast-iron bases for tramway poles. 
See “Official Notices“ to-day. n 

Salford. — October 2nd. The Cleansing Committee of 
the Corporation wants tenders for a two or three-cell refuse destructor. 
Also for a six-cell destructor on the forced or accelerated 
draught principle, together with necessary boilers, &c. See two 
“ Official Notices” August 31st. 


- Sheftield.—October 6th. The Corporation wants tenders 
for two two-phase steam alternators and exciters of 600 Kw. each, 
and the alteration of present single-phase plant to two-phase plant. 
See Official Notices“ September 14th. 

Spain.—October 11th. The Madrid Gazette publishes a 
notification of the conditions on which a contract for the electric 
lighting of the town of Azuaga will be awarded. Tenders will be 
received by the municipality up to 11th prox., the upset price being 
9,000 pesetas annually for electric lights of 3,000 C. P., distributed 
in incandescent lamps of 10 and 16 C. p. 


Suffolk. — October 5th. . The Visiting Committee of the 
County Lunatic Asylum wants tenders for the wiring and fitting of 
the County Asylum at Melton for electric lighting. See 
“ Official Notices“ September 14th. 

Sunderland.—September 21st. The Corporation wants 
tenders for triple expansion high speed, direct current dynamos, 
Lancashire boilers, feed pumps. See Official Notices” August 31st. 


Walthamstow, — September 25th. The Council is 
inviting tenders for gas plant, gas engines, dynamos, switchboards, 
boosters, balancer, aud measuring instruments. See “ Official Notices” 
August 31st. 


(Continued on page 470.) 
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THE NEW ELECTRICITY WORKS OF THE of interest to briefly review the past history of electricity 
GLASGOW CORPORATION. supply in Glasgow, on the lines of an excellent brochure 
prepared by the chief engineer, Mr. W. A. Chamen, for the 

Ir is one of the most cherished traditions of the Corpora- opening ceremony. . 
tion of Glasgow that the city over which it rules shall ever Apart from isolated installations, the first important step 
be in the foremost rank of progress; and this is no empty towards the general supply of electricity was made by 
theory, but a Messrs. Muir and 
living principle Mavor in 1879, 


constantly present 
in the delibera- 
tions of the 
councillors. ‘This 
being so, it is no 
matter for surprise 
that when we went 
to Glasgow last 
week in order to 
be present at the 
inauguration of 
the new electricity 
works, we found 
a scheme in prc- 
gress of the first 
magnitude, pro- 
viding | for the 
ultimate installa- 
tion of upwards 
of 50,000 H.P. in 
two large genera- 
ting stations ; one- 
third of the plant 


the principal con- 
sumer being the 
General Post 
Office (the first 
post office in the 
kingdom to be 
lighted by elec- 
tricity). In 1888 
the company of 
Muir, Mavor and 
Coulson, Limited, 
was formed to 
take over the 
business, and a 
high pressure 
supply with over- 
head wires was 
commenced. In 
1890 the Corpora- 
tion obtained an 
electric lighting 
order, and pur- 
chased the com- 
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isalready installed, pany’s under- 
Sy order. | TEMPERLEY TRANSPORTER. taking, Which at 

The need for that time had a 
thislargeextension 7 capacity of 297 
of; the electricity supply is not of recent growth; as KW., with a lamp connection of 8,904 8-c.P. lamps, and 
long ago as 1897 the existing plant at the Waterloo an annual sale of over 400,000 units. It is interesting to 
Street station was seriously overloaded, and since that note that this company was the first to introduce the 


GENERAL VIEW OF ENGINE Room. 


time strenuous efforts have been made to cope with maximum demand system of charging, the maximum 
the increasing demand. Before proceeding ‘with the demand being calculated from the number of lamps 


detailed description of the new stations, we think it will be installed. 
G 
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The Corporation in 1892 commenced the erection of a 
direct current supply station, with Prof. A. B. W. Kennedy 
as consulting engineer and Mr. W. Arnot as resident 


electrical engineer. 
In February, 
1893, some of 
the streets were 
lighted by are 
lamps, and in 
April following 
the general supply 
was inaugurated, 
the alternating 
supply! being dis- 
continued a few 
months later. The 
undertaking grew 
rapidly, and from 
time to time the 
plant was added 
to, until, in 1897, 
the whole of the 
space at Waterloo 
Street was fully 
occupied, the 
capacity of the 
station then being 
3.300 H. p. An 
important change 
took place in 
1896, when the 
electrical depart- 
ment, which up 
till then had been 
in the hands of a 
sub-committee of 
the Gas Com- 
mittee, was placed 
under the control 
of a special Elec- 
tricity Com- 
mittee, with Bailie 
Maclay as con- 
vener, Bailie 
Willock as chair- 
man of the Sub- 
Committee on 
Works, and 
Councillor Finlay 
as chairman of 
the Sub-Com- 
mittee on Finance, 
as al present, 

The new manage- 
ment soon found 
extensions neces— 
sary, and put down 
two temporary 
battery sub- 
stations to assist 
the generating 
station at times 
of heavy load. 
Meanwhile a site 
of 44 acres was 
acquired at Port 
Dundas, on the 
Forth and Clyde 
Canal, and another 
of 2 acres in Pollok- 
shaws Road, ad- 
joining the Kil- 
marnock Joint 
Railway, on which 
to erect stations for 
the supply of the 
areas north and 


wee 


FALLRLOCK TRAVELLER AND ROPE CARRIER. 


ELECTRIC ENGINE FOR TRANSPORTER. 


ARRANGEMENT 


OF 


south of the river respectively. Mr. W. Arnot having resigned 
his position in 1897, Mr. W. A. Chamen was appointed 
electrical engineer to the Corporation in January, 1898. 


It was now a matter of urgent necessity to put down plant to 
cope with the following winter’s load—so urgent that it was im- 
possible to wait for the buildingsto be erected or for machinery 


STEAM 


PIPING, 


E 


TC. 


to be specially con- 
structed. Tenders 
were invited for 
such plant as could 
be delivered 
quickly, and this, 
to the extent of 
2,000 H.P. was 
housed within a 
temporary wooden 
shed on the site 
of the new works 
at Port Dundas. 
By this means the 
continuity of sup- 
ply was maintained 
through the 
winter, though not 
without occasional 
overloading of the 
Waterloo Street 
plant. 

The pressure 
adopted for the 
new scheme, which 
will eventually 
supply the whole 
of Glasgow, was 
the highest per- 
mitted by the 
Board of Trade— 
250 volts at con- 
sumers' terminals, 
on the three-wire 
system. This 
course was decided 
upon on account 
of the large area 
to be supplied. 
Some inconveni— 
ence resulted 
therefrom, as the 
Waterloo Street 
station supplies 
consumers at 100 
volts, so that the 
mains from the 
old and new 
stations cannot be 
connected, and the 
operation of 
changing over is 
somewhat tedious 
and troublesome ; 
but in course of 
time these draw- 
backs will cease 
to exist, and the 
advantages of the 
higher pressure in 
respect of a steadier 
light at a lower 
cost are bound to be 
realised. Already 
about 1,500 con- 
sumers are supplied 
from the Port 
Dundas station, 
and the Pollok- 
shaws Road works 
will commence 
supply next month. 

The new works 
for supply on the 


north side of the river are situated on a slope, along 
the ridge of which runs the Forth and Clyde Canal ; 


the 


front 


of 


faces Edington Street, which 


— 
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runs parallel with the canal. The buildings were 
designed throughout by Mr. A. Myles, to the instructions 
of the electrical engineer, and were built by Messrs. 


| 


Ba ncock & WIILcOX BolLERS. 


John Porter & Sons, of Glasgow. Only the centre 
portion, about one-third of the whole, has been built as yet, 
but excavations are in progress for the foundations of one of 
the remaining portions 


Le 
— — 
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be seen that coal received in barges is conveyed by a 
Temperley transporter either to the coal store or to the tanks 
from which the boilers are fed; the boilers and engines are 
arranged in parallel rows, the communication between them 
being as direct as possible, while a large main steam pipe 
provides means for cross-connecting. Next to the engine 
house are the battery rooms and offices. 

The coal handling and storing arrangements are very 
complete. The coal, which consists of “ singles“ and 
“ pearls,” is very small, but remarkably free from dust; it 
is brought to the wharf in barges carrying 60 or 70 tons. 
Here it is shovelled into skips holding about 17 cwt. per 
load ; each skip, as it is filled, is lifted by the transporter, 
hauled along the beam to the upper end, and lowered over a 
travelling hopper fitted with a Pooley weighing machine, 
into which the coal is discharged. The skip is then hauled 
up again, is automatically caught by the trolley, and runs 
down to the outward end of the beam by gravitation ; mean- 
while the coal is dropped into one of the hoppers situated 
over the boiler house wall, whence it is deflected through 
chutes into either the store or the tanks as desired, by a 
hinged flap in the hopper. The complete operation, from 
lifting the full skip from the barge, to the return of the 
empty skip, is performed by means of one rope driven by 
the engine on the power platform, and only one man is 
required to work the transporter. A load can be taken up 
or let down at every 5 feet along the beam. There is an 
automatic arrangement by which, as soon as the fall block 
enters the hood of the traveller, the weight of the load is 
taken off the hoisting rope and the load is suspended direct 
from the traveller running on the beam, and it automatically 
unlocks when the load is required to be lowered. The trans- 
porter is operated by a 25-H. P. railway motor made by the 
General Electric Company, of America, which runs at 500 
revolutions per minute, taking 47 amperes x 500 volts at 
full load; the motor is governed by a British Thomson- 
Houston magnetic blow-out traction controller. One of our 
figures shows the type of engine used, but an arrangement 
has been added for lifting and lowering the arm over the 
water. The engine is capable of lifting a load of 25 ewts. 
at a speed of 300 feet per minute, and hauling it along the 
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MIRRLEES, Watson & YaryaN ENGINE AND CROMPTON Dynamo; Mavor & Covrsoxs BOOSTERS, AND SILVERTOWN BALANCER. 


The plan and section which we give on a later page show 
the arrangement of the present buildings and of the future 
extensions, together with their principal dimensions. It will 


beam at a speed of 600 feet per minute. In regular working 
it takes about two hours to empty a 70-ton barge. 
The transporter runs on rails, with a gauge of 19 feet 
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4 inches, extending the whole length of the coal store, and 
is propelled by its own gearing ; the weighing hopper is 


The 


also provided with a line of rails over the coal chutes, 


outward half of the 
transporter beam is 
hinged near the 
tower, so that it 
can be hauled up 
out of the way of 
the masts of barges 
when not in use. 
The overhang on 
the water side is 
45 feet, on the land 
side 41 feet, and 
thedistance between 
the centres of the 
tower uprights 12 
feet, giving a total 
effective travel of 
98 feet. 

The present 
capacity of the coal 
store is about 4,000 
tons, while an 
auxiliary open store 
holds about 2,000 
tons in addition. 
Traps are provided 
in the roof of the 
store house, on both 
sides, through which 
coal can be raised 
by the transporter 
and transferred to 
the feed tanks, 
and at the bottom 
of the store, next 
the boiler house, 
doors are fitted in 
the wall to enable 
the coal to be 
delivered on the 
stk ‘king floor. 

The boilers and 
mechanical chain 
grate stokers are 
all of Messrs. Bab- 
cock & Wilcox’s 
manufacture: 10 
are at present in- 
stalled, forming the 
full complement 
of the centre portion 
of the station. Each 
boiler is nominally 
of 1,100 H. p., with 
a heating surface 
of 4,020 square 
feet, and works at 
a pressure of 200 
lbs. per square inch. 
The boilers are all 
fitted with super- 
heaters, which are 
in regular use; 
owing to the high 
temperature corre- 
sponding to the 
pressure, če., 385° 
F., it is not regarded 
as advisable to 
superheat more than 
about 20 F.. the 
temperature at the 
stop valves of the 
engines being kept 
at about 405° F. 
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Beneath the stoking floor there is a tunnel provided with 
arailway, along which runs a wagon for the removal of ashes, 


The automatic stokers are driven by two Byng-Hawkins - 
enclosed motors, made by the General Electric Company, 
Limited, London; each of these is of about 15 H. p., running 


ND WALKER 


DYNAMOS, 


at 570 revolutions 
per minute, and 
taking 18 amperes 
at 500 volts. The 
motors are belted 
to a countershaft, 
which is divided 
into two portions 
by a clutch coup- 
ling, so that either 
motor may be used 
to drive the whole 
of the stokers, or 
may be run sepa- 
rately, 

The safety valves 
are of Messrs. Turn- 
bull’s make, the 
boiler mountings by 
Messrs, Hopkinson. 
Some of the steam 
valves were sup- 
plied by Messrs. 
Templer & Ranoe, 
and some by Messrs. 
Schiffer & Buden- 
berg, and Messrs, 
Stewartand Menzies 
carried out the steam 
piping. One of our 
views shows the top 
of the battery of 
boilers from one 
end; on this may 
be seen the super- 
heater connections, 
the “explosion”, 
valve near the com- 
mencement of each 
8-inch branch, and 
the large expansion 
bend in the middle 
of the latter. 
Arriving at the wall 
next the engine 
house, each pipe is 
teed into a vertical 
pipe, one end of 
which goes down 
to the engines, and 
the other up to the 
15-inch main steam 
range. At each tee 
there are three stop 
valves, so that each 
engine may be fed 
either by a separate 
boiler or from the 
main, or may be cut 
off entirely. 

The “ explosion ” 
valves are of very 
simple construction, 
and completely close 
the steam passage 
in the event of a 
rush of steam occur- 
ring in either direc- 
tion. They are of 
Messrs. Schiiffer and 
Budenberg’s make. 

Care has been 
taken to provide 
easy access to all 


parts by means of galleries along the front of the boilers and 
of the coal tanks, over the boilers, and along the engine house 
wall under the steam pipes. There is also a gangway extending 
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from the Temperley transporter through Sf | . iit 
the boiler and engine houses at the level | 
of the eaves to the engineer’s rooms at 
the front of the buildings, i l | ; 

The whole of the boiler house walls are | > - 
faced with white enamelled brick, and the i 
whole of the roof is constructed of glass 
and iron, giving the best possible illumi- 
nation to the interior. At night arc 
lamps are used for lighting. 

No economiser is provided, but pro- 
vision is made for installing one at a future. 
date if necessary. At present the- flue 


gases are led direct to the chimney, which T, 
is about 200 feet high and 11 feet in 
diameter, standing on a square base. 7 e | i > | 
The supply of make-up feedwater for ES LN, ER NS TOS 


the boilers is derived from the town - 
mains, and, coming from Loch Katrine, 


is of the very purest and softest quality. ii 8 N 
There are two routes by which it is ob- 2 afl 


Gi 
tained, one from either end of the build- — A 


wg; it is stored in a large tank in the - Port-Dunpas ELECTRICITY Works: SECTION. 
coal store, capable of holding 15,600 : , e 


gallons, whence it flows by gravitation x 

into the hot well as aiala SAN clean EE 

water drains are also brought direct to 1 — 

the hot well, but condensed water from E “a ga 

the engines is pumped into a tank, from | 

which it gravitates through a set of filters 

to the hot well. : i 
There are two double steam-driven feed j eee 

pumps, and one single one, supplied by | a 

Messrs. J. & G. Weir, of Cathcart; the | RR HENERO ; 

double pumps are fitted with heat econo- | Se Bae ra 

misers, and feed into either of the two ! me nimen mi 

feed-water ranges. Each is capable of B 9 BUILT 5 

delivering 4.000 gallons of! water, per n 
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Port-Dunpas ELECTRICITT Works: PLAN. 


hour at normal speed. Thé single pump 
feeds into only one range, and a three- 
throw ram pump, by Messrs. Wimshurst, 

Hollick & Co., driven by an electro- 
motor, is connected with the other. All 
these pumps are situated at the middle of . 
the range of boilers, together with the hot 
well and oil filters. 

All hot pipes, both in the engine room 
and the boiler house, are lagged with 
magnesia sectional covering. 

Two heavy 21-inch mains pass through 
the boiler house, conveying water for con- 
densing from one point of the canal to 

the station, and returning it at another 
place. 

We now pass on to the engine room. 
This is situated at a lower level than the 
boiler house, there being a drop of 7 feet 
6 inches. Here, also, the walls are white 
and the roof glazed, while the floor is 
covered with polished“ Terrazzo,” giving 
u very handsome and clean appearance, 
and setting off the machinery to the best 
advantage. 

Owing to the extreme haste with which 
the plant was got together, the engines 
and dynamos are of very varied types and 
sizes; it must be admitted that in this 
case this was not a fault, but rather a 
misfortune. Nevertheless, no ill effects 
seem to have ensued from the hetero- 
geneous Character of the plant, the whole 
of which is in first-rate order, 

Each engine is supplied by a single 
steam pipe, provided with a separator 
close to the steam valve, and, with one 
exception, each exhausts into a separate 
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Knowles automatic valve, up the wall inside the boiler house 
to the atmosphere. 

Starting from the north end of the station, the remote end 
in our general view, the first set consists of two Walker 
dynamos, coupled to a Ball & Wood engine; one of our 
illustrations shows the principal features of the set. The 
engine is of the vertical cross-compound description, with 
Corliss valve gear. Both cylinders are jacketted with live 
steam, and there is a reheater coil fed with live steam in the 
receiver, which is fixed between the cylinders. The admis- 
sion valve gear of both cylinders is driven by an eccentric 
controlled by a fly-wheel governor, mounted on the shaft 
between the cranks; the exhaust valves are similarly actuated 
by a single eccentric. Provision for adjustment is made in 
the connecting rods between the wrist plates and the 
valve spindles. The cylinders are 20 and 44 inches in 
diameter, with a stroke of 24.inches, and the speed is 150 
revolutions per minute. A Holden & Brooke separator is 
fixed close to the stop valve, and supported by a column of 
massive proportions to resist vibration. 

The two Walker generators are coupled to either end of 

the main shaft, standing on separate bedplates: they 
were designed for the Walker Company by Mr. 8. H. Short, 
who is now building similar machines at the English 
Electric Manufacturing Company's works, Preston. Each 
dynamo has eight poles, and gives out 1,200 amperes at 260 
volts, but has often been loaded much beyond this without 
injury. The combination is available for use as a balancer. 
The magnet frames are of special cast-iron, into which the 
wrought-iron magnet cores are bedded in the operation of 
casting. The armatures are of the toothed-core, barrel- 
wound type, with massive commutators. The field magnets 
are provided with series winding for compounding, if 
necessary, but this is not used for the lighting load; the 
same applies to almost all the generators. 
The condenser is placed above ground by the side of the 
engine, it being considered, with good reason, that “ out of 
sight is out of mind.” As there are two small condensing 
sets and three large ones, all made by Messrs. W. H. Allen 
and Co., of Bedford, a detailed description of one of tlie 
larger sets will suffice, in connection with the corresponding 
generating set. 

The next set consists of a vertical engine made by Messrs. 
Matthew Paul & Co., Limited, Dumbarton, coupled to a 
Schuckert multipolar generator. The engine is of the 
marine triple-expansion three-crank marine type, having 
‘cylinders 17, 254 and 38 inches in diameter, with a stroke 
of 30 inches, running at 120 revolutions per minute, and 
developing 900 I. H.P. at full load. In this case the con- 
densing plant is self-contained, and the pumps are driven by 
levers and links from the cross-head of the middle piston 
rod. The air pump is of the Edwards patent type. 

The speed of the engine is controlled by a throttle valve 
governor, the gear for which is driven by a sprocket wheel 
and chain from the engine shaft. A bye-pass enables steam 
to be admitted to the receivers, to start the engine from 
any position, and to afford additional power in case of an 
overload. Metallic packing of the United States“ type 
is used for the piston rods, and answers well. The high 
pressure cylinder is controlled by a piston valve, the others 
by flat valves, all worked by single eccentrics. This engine, 
as well as several of the others, is fitted with Grandison’s 
sight-feed cylinder lubricators. 

The generator is of the standard Schuckert 12-polar type, 
with an output of 950 amperes at 600 volts, and is shunt- 
wound only. ‘The .armature is similar in design to those of 
the Walker machines, but the magnet cores are cast with the 
yokes, aud the brush rocker is carried by the bearing, with 
the adjustment gear brought through the pedestal. 

Next come two engines by Messrs. Mirrlees, Watson and 
Yaryan Co., Limited, coupled to Crompton dynamos, The 
engines are of the single-acting type, with “ splash’ lubrica- 
tion, and the steam is controlled by piston valves between 
the cylinders, The engine nearest to the Paul-Schuckert 
seb is compound, rated at 200 H.P., and running at 375 
revolutions per minute; the corresponding dynamo is of 
Messrs. Crompton’s ordinary two-pole type, with an output 
of 250 amperes at 600 volts. 

The other set consists of a triple-expansion 400 H.P. 
engine with four cylinders, two of them low pressure. The 


dynamo is rated at 500 amperes, 600 volts, at 375 revolu- 
tions per minute. The engines are controlled by throttle 
governors driven direct from the shaft, and capable of 
adjustment while running. Both engines exhaust into one 
Allen condenser. 

Passing by the boostersand balancers for the present, we come 
now to two Belliss & Morcom engines coupled to British 
Thomson-Houston dynamos. Each engine is of the triple- 
expansion three-crank type, with one high, two intermediate, 
and three low pressure cylinders, and is rated at 1,100 l. H. P. 
normal, 1,500 I. H.P. maximum load, at 230 revolutions per 
minute. The generators are 12-polar, and compound 
wound to give 510 volts at no load, 600 volts at full load, 
with a rated output of 725 Kw. The series winding is not 
at present in use. The machines are of the standard 
Thomson-Houston construction, with ventilated drum- 
wound toothed-core armatures. The commutator is mounted 
on an iron shell pressed on an extension of the armature 
spider. The magnet frame is of cast-steel, and the pole- 
pieces of mild steel. 

A bye-pass throttle-valve is provided for admitting high 
pressure steam to the intermediate cylinders, to enable the 
engine to cope with a heavy overload ; this is automatically 
controlled by the governor. 

Kach of these engines exhausts into a separate condenser, 
made by Messrs. W. H. Allen & Co., Bedford, and capable 
of dealing with 27,000 lbs, of steam per hour. 


(To be continued.) 


THE GLASGOW CORPORATION ELEC- 
TRICITY WORKS. 


Ox Thursday last week the two large electricity works which 
are being erected at Port Dundas and Pollokshaws Road 
were formally inaugurated by the Corporation of Glasgow. A 
large company of members and guests assembled at the City 
Chambers at 11 o'clock, where they were received by the 
Lord Provost and Bailie Maclay, convener of the Electricity 
Committee; the party then drove to Port-Dundas, where 
Bailie Maclay briefly outlined the undertaking, and the Lord 
Provost opened the station with a gold key, presented by Mr. 
Porter, the contractor for the brickwork. 

The company proceeded to inspect the machinery in the 
engine and boiler houses, and afterwards drove to the St. 
Andrew's Cross Works in Pollokshaws Road; Bailie Maclay 
explained the work which was in progress, and was presented 
by Mr. Green, the contractor, with a gold key. Mr. 
Callender, for the cable contractors, presented a piece of 
silver plate to Bailie Willock, convener of the Sub-committee 
on Works, after which Bailie Maclay declared the station 
open. The party made the tour of the works, and then 
returned to the City Chambers, where luncheon was served. 

After the Lord Provost had toasted “ The Queen,“ Bailie 
Anderson proposed The Houses of Parliament,“ hoping 
that in making the new House of Commons they would be 
‘as fairly successful as the electors had been in former 
days.” 

Lord Overtoun replied for the Lords, and made a eulo- 
istic reference to Lord Kelvin and his work. Nir Charles 
Cameron, M. P., responding for the Commons, said thut 
henceforth he expected Glasgow to be at the head of all cities 
in the production of electricity. 

The Lord Provost then proposed “The Electricity Com- 
mittee, and Prosperity to the Undertaking.” Bailie Maclay, 
replying, stated that the Committee had spent about three- 
quarters of a million, and would spend more if they had the 
opportunity; they had 13,000 H.P. at work, and additional 
plant on order, 

After Bailie Maclay had toasted * Our Guests,” for whom 
Sheriff Strachan replied, Bailie Willock proposed “ The 
Engineer and Architect,” and remarked on the absolutely — 
unanimous selection of Mr. Chamen for the post of electrical 
engineer. Iun reply, Mr. Chamen expressed his personal 
thanks to the architect, Mr. Myles, who had assisted him 
in every possible way. Mr. Chamen also paid a warm 
tribute to his staff, referring to the perfect harmony that 
reigned between them. 
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Councillor Finlay then proposed The Contractors,” for 
whom Mr. J. Porter replied, and the proceedings came to an 
end with the toast of the “ Lord Provost,” proposed by Mr. 
C. Corbett, M.P., and duly honoured. © 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 464.) 


Whitehaven.—October 13th. Tenders are wanted for 
the supply and erection of a switchboard at their electric lighting 
station. See Official Notices September 14th. 


Wigan.— September 27th, The Corporation wants 
tenders for poles, pillars, bonds, trolley wire, overhead material, 
bracket arms and castings fer the equipment of electric tramways. 
See “ Official Notices” to-day. 3 


CLOSED. 


Aberdeen.—Messrs. MacArtney, McElroy & Co., of 
London, have secured the contract for steel poles, bases, and 
brackets, for the Tramways Committee. 


Cardiff.—Messrs. W. Lace & Sons, of Cardiff, have 
secured a contract for sundry piping (costing £1,300) for the Cor- 
poration electricity works. 


London.—The Hart Accumulator Company, Limited, 
have secured the contract for the supply of the storage battery 
required by the Committee of Management of the Kensington and 
Notting Hill Electric Lighting for use in the lighting of their Wood 
Lane works. 


Newcastle-on-Tyne.— Messrs. Mather & Platt are to 
supply pumping plant for the Corporation tramway power gene- 
rating station at £1,470. Contracts have been given out for. 
reparation of the electrical tramways as follows:—Mr. E. Nuttall 
A section), at £26,070; Mr. J. Robson (western section), at 
£24,500. | 


Portsmouth.—The Tramways Committee received the 
following tenders for the equipment of the power station, viz., 
Combe, Barbour & Combe, £27,137 12s. 6d.; British Schuckert 
Company, £29,130; Brush Electrical Engineering Company, 
£29,351 10s.; British Westinghouse Company, £29,390; R. W. 
Blackwell & Co., £29,568 17s.; Dick, Kerr & Co., £29,656; Siemens 
Bros. & Co., £29,858; Electric Construction Company, £30,262. 
These tenders were referred to a sub-committee. What has hap- 
pened since will be ascertained from the following taken from the 
Portsmouth Times of 15th inst. We print the proceedings at length 
in view of their great interest. The sub-committee reported that 
having carefully gone through all the tenders received, they found 
there were only three firms who would complete the work in less 
than 12 months, t.e., before next summer, viz.:—Messrs. R. W. 
Blackwell & Co., Messrs. Dick, Kerr & Co., and the Electric Con- 
struction Company. The first-named firm would complete the work 
in eight months, while Messrs. Dick, Kerr & Co. would undertake 
to run one or two engine sets in six or seven months, and complete 
the whole in nine months. Messrs. Dick, Kerr & Co.’s tender pro- 
vides for British-made stuff throughout, and the whole of the 
apparatus is entirely in accordance with the specification. This 
tender is also superior to Messrs. Blackwell & Co.’s in other respects, 
notably with regard to the pipe work, and in consideration of the 
foregoing grounds, they recommended that the tender of Messrs. 
Dick, Kerr & Co. for £29,656 be accepted. The Committee also 
submitted tenders for the erection of the power station buildings 
and chimney in Vivash Road, and recommended that the tender 
of Mr. J. W. Perkins, being the lowest, be accepted, the amount 
being £10,515 8s. In doing so, Mr. Kimber said that they were of 
opinion that the power station should be put up as soon as possible, 
for it was impossible to work any section without it. They 
wanted to get part of their section working before the summer, and 
their engineer believed that was feasible. He hoped that they 
would take some definite action that day, because if they did not 
they would lose their summer traffic. All the firms were people 
of the highest repute, and they could depend upon the work being 
done satisfactorily. He might say that since the tenders had been 
opened, one firm had sent a letter amending their terms, and he did 
not know if the Council would like him to read this. 

Mr. Duck seconded the motion. 

Mr. Amatt remarked on the fact that the tender of Messrs. 
Combe, Barbour & Combe was £2,500 below that of Dick, Kerr and 
Co., and he thought the letter from them should be read. 

Mr. Dummer strongly protested against such a course being taken, 
and Mr F. G. Foster concurred. 

Mr. Carpenter said that a difference of £2,500 was considerable. 
He believed their engineer was formerly in the employ of Dick, 
Kerr & Co., and they could not help people talking, while he was 
told that the engines of Messrs. Combe, Barbour & Combe were 
superior to those offered by Dick, Kerr & Co. When they wanted 
to lay down their tramlines they would desire to have the work 
done as speedily as possible, and if contractors thought there was a 
private arrangement, and that it was no good tendering, Dick, 
Kerr & Co. would get all the work, and they would lose more than 
£2,500. 


= 


Mr. Stevenson said the reason Dick, Kerr & Co. were selected was 
because their tender for the engines was the only one that complied 
exactly with the requirements of the committee. 

Alderman Ellis said he was entirely opposed to the opening of 
what was practically an amended tender; Mesars. Combe, Barbour 
and Combe had had no experience in making these engines, while 
undoubtedly Dick, Kerr & Co. had made the best tramways in 
England, and they had chosen a firm to make the engines who had 
done satisfactory work for them in the past. He hoped they would 
carry the resolution, and at any rate he was going to support it. 

Alderman Scott Foster took the same view, and said that if they 
allowed anyone to send in a tender after the others submitted had 
been opened and dealt with, they would be acting in bad faith with 
other firms. . 

Mr. Evans said the engineer told them that the engines supplied 
by Dick, Kerr & Co. were 12 per cent. better than those of Combe, 
Barbour & Combe, while they would do the work three months 
earlier, and these were the reasons that they recommended the 
acceptance of the tender of the former. He was, however, of opinion 
that the letter should be read. 

Mr. Dittman thought that under no consideration could they look 
into an amended tender, and the public would be well served if they 
voted for Dick, Kerr & Co.’s tender. 

Mr. Corke said he thought it was a very dangerous thing to 
receive a tender after the time advertised. The committee were 
somewhat excused by the fact that the Belfast firm (Combe, Barbour 
and Combe) telegraphed to them, -saying that the tender was 
coming, and they adjourned the opening of the others accordingly. 
They should either accept the tender proposed by the committee or 
the next one. 

Mr. Murtough supported the action of the committee, and thought 
they would act very unwisely in opening the letter. 

Mr. Kimber thought Mr. Carpenter had been very unfair, for he 
had perfect confidence in their engineer. 

The resolution was then put and carried. 


Salford.—The Salford Reporter of September 8th stated 


that at a recent Council meeting Alderman Shaw moved the accept- 


_ ance of the tender of Messrs. W. T. Glover & Co., Limited, for 


supplying, delivering, and laying the lighting cables, tramway 
feeders and street lighting accessories for the sum of £159,648 
12s. 8d. This was the lowest tender which conformed to the speci- 
fication, and the cable would be subjected to the test mentioned in 
the specification before it was taken over. The consulting engineers 
would see the cables tested. Councillor Higson said there was one 
tender lower than Glover's, but the reason it was not accepted was 
because they proposed to substitute tar in place of a bituminous 
compound. The British Insulated Wire Company, of Prescot, were 
£650 below, but they did not conform to the specifications. He 
congratulated the Council and Messrs. Glover that they had a firm 
within the boundaries of the borough capable of undertaking the 
work.—Councillor Hailwood asked what the time limit was for the 
completion of the contract ?— Alderman Shaw: Before we are 
ready.—The Mayor said he was pleased to find that there were local 
firms capable of doing the work they required. He had heard it 
said that directly they had some money to spend, they spent it a 
considerable distance from their own town. The local firms, such as 
Mather & Platt, Galloways, and one or two others, could do their 
work, and it was pleasant to think that they were practically 
employing their own people. The resolution was carried. 


Southampton.—The Guardians received the following 
tenders for an electric installation at the new Workhouse In- 
firmary ;— : 

National Electric Light Company .. ox . £ 


8 


4 0 0 
Maple & Co. 5,494 5 6 
Putton & Sull.. . 4,056 0 0 
Gifkins & Co... . 5,465 0 0 
F. Troy & Co... . 4,825 0 0 
Lankester & Son .. es . 3, 499 10 0 
Sbalders & Davis v . 4,100 0 0 
Crompton & Co. i ee . . 4950 0 0 
Cox, alker & Co. oe ae ee ate: oe 2 4,254 0 0 
Thomas & White zs Ke ze oe . 5,106 2 6 
Drake & Gorham 4,058 0 0 


The tender of Messrs. Lankester & Son was accepted. 


Southend-on-Sea.—Messrs. Lowden Brothers & Co. 
have secured the contract for the ten miles of overhead equipment 
for the light electric railway at Southend-on-Sea. The whole of 
the material will be manufactured at Dundee. They have also 
received orders for trolley standards of their own patent design 
from a number of Corporations, including Manchester, Sheffield, 
Leeds and Bradford. ' 


Tunbridge Wells.—The Contract Journal gives the 
following list of tenders accepted by the Council for carrying out 
the telephone installation for the Town Council. Accepted 
tenders:—Henley’s Telegraph Works Company, supplying, laying, 
and joiuting of armoured telephone cables, £2,373 10s. ; Reid Bros., 
erecting and staying poles, wires, arms, insulators, &c., £1,080; 
General Electric Company, telephone instruments, £843; Wade and 
Co., ereosoted poles, 4702 28. 3d.; Bolton & Sons, hard copper wire, 
£518 28. 1d.; Telegraph Manufacturing Company, switchboard, 
4282 158. 6d., insulated wires, £218 10s. ; General Electric Company, 
insulators, £216 19s. 8d.; International Electric Company, lightning 
arresters and high tension guards, £102 1s.; Bullers, Limited, 
miscellaneous ironwork, £97 2s. 2d.; Aspden & Co., oak arms, £64 
1s. 2d.; Dennis & Co., iron and steel stay wire, £37 15s. ; India- 
rubber, Gutta-Percha, and Telegraph Works Company, batteries, 
£35 58.; Bolton & Sons, soft copper wire, £21 11s. 8d. ; Potter & Co.; 
arm bolts, nuts and washers, £10. 
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Walsall.— The Town Council has accepted the tender of 
the Electrical Power Storage Company for a battery for the pro- 
posed extension to the Pleck, at £679. | 


FORTHCOMING EVENT. 


7 


Monday, October 1st.—At 7.30 p.m. Society of Engineers. Meet- 


ing to be held at the Royal United Service Institution, 
Whitehall, where a paper is to be read on “ Paper- 
Makiug Machinery,” by Mr. R. Henderson. 


NOTES. 


Corporation Energy for Driving Dynamos.—aA cor- 
respondent writes as follows: —“ I should be pleased to have 
your opinion on the following: In the rules regarding the 
supply of current from Corporation mains to consumers, it 18 
stated that current shall be paid for for lighting purposes at, 
say, a rate of 4d. per unit, and for power at 2d. per unit. 
Supposing a consumer to have a motor working in his 
premises off the supply mains and to pay at the rate of 2d. 
per unit, and he puts down a dynamo to supply current to a 


number of lamps, what objection can be raised by the Cor- 


poration to his driving the dynamo by the said motor, 
which is, really, obtaining his lighting at 2d. per unis plus 
the cost of machine and machine losses? It seems per- 
fectly clear to us that there is nothing to prevent the use of 
electrical energy supplied at the “ power rates for driving a 
dynamo. He employs it as a motive power for driving a 
machine. The purpose for which he drives that machine is 
no concern of the Corporation or company from which he 
takes his electrical energy. 


The Copper Market.—The last issue of Messrs. H. R. 
Merton & Co.’s statistical circular shows that stocks have 
fallen by 1,040 tons during the first half of the month, this 
fall being chiefly due to a diminution in the shipments from 
North America. In place of 6,500 tons, the average for the 
preceding 12 months, only 4,146 tons has been received from 


this source of supply, and total supplies have thus reached 


only 9,257 tons as compared with deliveries equal to 10,297 
tons. The following figures show the relation between the 
supplies from N. America and the total supply during the 
last seven months :— c 


Month. A eit 1255 0 8 
Februnry, 1900 13,027 23,272 
March, 1900... 15,147 25,421 
April, 1900 ... 18,289 27,155 
May, 1900 13,431 25, 240 
June, 1900 17,886 26,870 
July, 1900 as 12,054 21,226 
August, 1900... . 16,845 26,940 


September, 1900 (first half) 4,146 9,257 


The prices of G.M.B.’s during September have fluctuated in 
sympathy with the movement in stocks, having risen from 
£73 on August 31st to £73 128. 6d. on September 15th. 


Forthcoming Lectures.— At the Technical College, 
Finsbury, the evening courses begin on Monday, October 1st. 
Prof. Silvanus Thompson opens the Monday evening 
(advanced) course with an introductory lecture on “ The 
Distribution of Electricity,” the succeeding Monday evenings 
until Christmas being devoted principally to the subject of 
“The Design of Continuous Current Dynamos and Motors.” 
On Wednesday evenings Dr. E. W. Marchant will lecture on 
* Electric Currents and Methods of Measurement ;” Prof, 
Thompson will also give a short course of special leetures on 
Fridays on“ The Polarisation of Light.“ 


Personal.—Mr. L. B. Stillwell has resigned as electrical 
director of the Niagara Falls Power Company, and Mr. 
Harold Winthrop Buck has been appointed to the position. 
Those who recall Mr. Stillwell's extended connection with 
the Niagara power development will look upon this change 
with surprise. Ever since the Niagara development was 
projected, Mr. Stillwell has had to do with the plans. 
While electrieal engineer and assistant manager of the 
Westinghouse Electric and Manufacturing Companp, all tlie 
electrical apparatus now in use in the present central station 
was built by that company under his supervision, and since 
March, 1897, he has had charge of, and has directed the 
installation as electrical director: Of Mr. Stillwell's future 
plans it is announced that he will goto New York city and 
there open an office as consulting electrical engineer, a field 
to which for the past two years he has devoted much of his 
attention, notably in the equipment of the elevated railways 
of the Manhattan Railway Company, which is now proceed- 
ing under his direction. Mr. Harold Winthrop Buck, the 
gentleman who succeeds Mr. Stillwell, has been for the 
past five years or so in the employ of the General 
Electric Company at Schenectady, N.Y. Other changes 
announced by the Niagara Falls Power Company are that 
assistant superintendents Paul M. Lincoln and Philip P. 
Barton have been promoted, tlie former to be resident 
electrician, and the latter to be superintendent of the 
operating department. l SN 

The Admiralty has created an important new post in the 
Dockyard staff, namely, that of electrical engineer, to rank 
next to the four chief assistant engineers. To fill this 
the Admiralty has chosen Mr. Louis J. Steele, M. I. E. E. 
late chief engineer of Messrs, Veritys, and formerly assistant 
engineer with Messrs, Johnson & Phillips. Mr. Steele 
received his training at the Technical College, Finsbury, 
under Prof. Silvanus Thompson and Prof. Perry, and car- 
ried off the certificate of the college in 1890. He will be 
attached to the Dockyard staff at Portsmouth. 

Mr. H. T. Tacey informs us that he is no longer lecturer 
on electricity at the Bradford Technical College. 

The Gas and Electric Lighting Committee of Aberdeen 
Town Council agreed last week to increase the salary of Mr. 
J. Bell, the electrical engineer, by the amount of £50 per 
annum, by annual increments, until it reaches £500. The 
present salary is £300. 

Mr. H. W. Angus, who for some years has held the posi- 
tion of chief assistant at the Bolton Corporation electricity 
works, has resigned that office upon his appointment as 
borough electrical engineer at Eccles, Mr. A. A. Day, the 
newly-elected borough electrical engineer for Bolton, will take 
up duty on the 24th inst. | 

The British Thomson-Houston Company, of London, 
have appointed Mr. T. W. Sheffield as district manager 
of the branch depôt which they have recently opened 
at Trevelyan Buildings, Corporation Street, Manchester, 
for the sale of electrical apparatus and general supplies. 


Fatality.—While engaged upon some electrical work at 
the Wyken Colliery, near Coventry, on 17th inst., a man 
named Ward received a fatal shock from an electric motor. 
At the inquest on Wednesday it transpired that deceased 
wasa miner, but was more or less familiar with the electric 
fittings of the mine. The motor was a 2) fl. P. (450 volts), and 
was employed for ventilation purposes. Evidence was given 
by the electrical staff which showed that the motor was at 
the time being repaired in some minor details, with, it was 
supposed, the current turned off. While tightening some 
pins, deceased somehow or other fell across the motor with 
his breast on the terminals. He received the 450 volts 
through his body, the current having somehow or other got 
switched on—it was suggested by Ward’s body. The Coroner 
summing up said it was remarkable that a current of 450 
volts should kill the deceased ; there must have been some 
idiosyncracy in his constitution. It was clearly the neglect 
to see the switches properly cut off, either at the stall head 
or at the motor, that brought about the unfortunate accident. 
If anybody had been there who well understood the Marshall 
Hall method of respiration, deceased might have been saved. 
A verdict of “ Accidental death was returned. 
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Postmaster-General's Annual Report.— The Annual 
Report of the Postmaster-General, which has recently been 
issued, states that the number of telegrams sent over the 
wires of the department was 90,415,123, the increase being 
3°87, per cent. The increase in the number of ordinary 
inland telegrams was 2°88 per cent., as compared with 4°95 
per cent. for the previous year, and the increase in revenuc 
was 3°74 per cent., the average value of these telegrams 
having risen from 7˙38d. to 744d. The number of foreign 
telegrams, 7,521,540, is the highest on record, being 7°83 
per cent. in excess of the number for the previous year. 
The growth is chiefly attributable to activity in Stock 
Exchange business and to the war in South Africa. The 
increase in London local telegrams was 1°35 per cent., the 
number being 7,941,540, as compared with 7,827,576 ; these 
telegrams have not increased at the same rate as the general 
traffic, due no doubt to the competition of the telephone and 
express messenger services, During the year 372 new tele- 
graph offices were opened, of which 17 were at railway 
stations. The total number of telegraph offices is now 
11,188. The number of post offices open for trunk tele- 
phone business on March 31st last was 299, an increase of 
13 in the year. The trunk lines in use consisted of approxi- 
mately 68,657 miles of wire, and 7,250 miles of wire were 
in course of erection. Out of the sum of £2,300,000 
authorised by Parliament for the purchase and development 
_of the trunk system, the expenditure up to March 31st may 
be stated approximately as £1,531,209. The expenditure 
during the year was approximately £176,968. The total 
number of trunk wire transactions during the year was 
8,094,578, or, reckoning each transaction as involving at 


- least two spoken messages, a total number of 16,189,156, an 


increase of 14°55 per cent. over that of the preceding year. 
The revenue was £191,701, an increase of 14°44 per cent., 
and the average value of each transaction was the same as in 
the preceding year—namely, 568d. The Post Office tele- 
phone and private wire system show a general increase, the 
revenue for the year from this source being £148,200, us 
against £142,600 in the previous year. The telegraph 
revenue, £3,460,492, shows.an increase of £200,347, and 
the telegraph expenditure £3,748,930, an increase of 
£266,916. The net deficit on telegraphs was thus 
£288,438, or £66,569 more than last year. If allowance 
be made for interest on the capital—£10,868,663—created 
for the purchase of the telegraphs, the deficit on the year is 
raised to £587,326. 0 


Obituary.— We regret having to record the death on 
September 12th of Mr. John Robert Jefferies, of the well- 
known firm of Ransomes, Sims & Jefferies, Limited. of 
Ipswich. 

The death is announced of Alderman Mander, of Wolver- 
hampton. Among other positions filled by the late 
Alderman was that of the chairmanship of Messrs. T. 
Parker, Limited. 

The death is announced in Sydney of Col. P. B. Walker, 
chief electrician and engineer-in-chief of the telegraphs of 
New South Wales. The deceased, who was 60 years old, 
and who had been 42 years in the civil service, died some- 
what unexpectedly, asthma being the immediate cause. 


Appointments Vacant.—The Nottingham Corporation 
is wanting an outdoor superintendent to take charge of the 
construction of permanent way for electric tramways. He 
will act under the direction of the city engineer, with 800 
men under his control, and the salary is put at £300. 
Applications have to be made to the city engineer by Sep- 
tember 29th. - | 

The Royton Urban District Council invites applications 
from engineers capable of assisting it in the preparation 
and carrying out of an electric light and tramway scheme. 
See “ Official Notices to-day. | 

A resident electrical engineer is wanted by the Bermondsey 
Vestry at £250 per annum. See Official Notices” to-day. 


4 


University College Lectures.—We have pleasure in 
directing attention to classes and courses of lectures which have 


been arranged at the University College, London, in conjunction 


with the Technical Education Board of the London County 
Council, at reduced fees. Evening science classes will be 
given in electrical engineering, there being a course of 10 
lectures by Prof. J. A. Fleming, followed by laboratory prac- 
tice in advanced electrical measurements. These will be 
delivered on Wednesdays, from October 17th to December 
19th, and the fee will be only 5s. There will also be a course 
of lectures on The Electric Motor and its Applications in 
Electric Traction,“ by Prof. C. A. Carus-Wilson, M.A. 
These will be delivered on successive Wednesdays, from 
January 23rd to March 20th, 1901, and the fee for the 
course will be only 5s. Among the other lectures coming 
under this arrangement will be a course of Friday evening 
lectures (10) on the theory of steam engines and boilers, 
with laboratory work, the testing, &c.; five Friday lectures 
on the theory of gas and oil engines, all by Prof. T. Hudson 
Beare; Mr. Leslie Robertson will give a course of five 
lectures on Water-Tube Boilers” in March next; Prof. 
Capper gives a course of about 20 demonstrations on 
Thursdays, commencing October 10th, on steam and gas 
engines and general laboratory work. The electrical engi- 
neering lectures are for the benefit of those practically 
engaged during the day in some branch of the electrical 
industry, and we have no doubt that they will be largely 
taken advantage of. 


Battery Traction.—Recent events in the direction of 
electric traction by accumulators must have been discouraging 
to workers in this ‘interesting field. The decision of the 
Chicago and Englewood Company to remove battery traction 
from its 30-mile system and substitute the overhead trolley, 
and that of the Birmingham Tramway Company to do the 
same in regard to the Bristol Road battery section, are now 
followed by the announcement that the accumulator is to be 
gradually abandoned as regards the Berlin tramways, the 
overhead trolley taking its place in some roads and the 
conduit in others, The matter is stated as follows in the 
Financial Times :— 

As a consequence of many interruptions in the service and of 
accidents on those sections of the Berlin tramways worked by means 
of accumulator cars, the German Ministry of Public Works recently 
appointed a technical commission to investigate the question of the 
suitability of these storage battery cars for the heavy traffic prevailing 
in that city. The unanimous report of the Commission, which has 
just been issued, states that accumulator traction still exhibits great 
imperfections, and that it requires serious deliberation, both in 
regard to security of working and safety of the public. As far as 


-the exercise of tractive force is concerned, the method is far behind 


the overhead trolley or the underground conduit system. The 
charging of the batteries has to be too frequently performed, and, if 
charged from overhead trolley wires, the method also has consider- 
able technical difficulties. The report submits that the batteries are 
so heavy as to undesirably increase the weight of the tramcars, with 
the result that, apart from the excessive wear of the rolling stock, 
the car bodies are frequently damaged, and lead to interruptions in 
the traffic. The accumulators are dangerous from a fire standpoint, 
and in winter time, when the cars are closed, the development of 
acid fumes is not only oppressive to passengers, but also dangerous to 
health. On these grounds the Commission concludes that storage 
battery cars are not yet suitable for the heavy street traflic of 
Berlin. As a result, it bas been decided by Imperial authority 
to gradually abandon the use of accumulator cars on the Berlin 
tramways, and to substitute the overhead trolley system, except 
in special busy sections, where the underground conduit method 
will be introduced. 


International Tramway Congress, Paris.—Many 
interesting discussions were carried on during the above Con- 
gress, especially on matters relating to electric traction. The 
British Isles was not strongly represented as to numbers, but 
the few who were there made their presence felt as to quality. 
Mr. R. H. Scotter, light railway engineer, of Westminster, 
spoke on the relation in England between light railways and 
the main lines, and showed in what particular light railways 
differed from tramways. He pointed out that the want of 
progress in tramways had been more the result of lack of 
opportunity, biassed by the purchase clause in the Tramway 
Act of 1870, than lack of enterprise. Rapid progress, 
however, had been made under the Light Railways Act of 
1896. Mr. Scotter was the only Englishman who spoke at 
the Congress, and he was most enthusiastically received. 
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Presentations.—Mr. F. Kershaw, who has just ceased 
his connection with the City Electricity Works, Bradford, 
has been presented with a case of cutlery by the chief 
officials and staff. Mr. Kershaw is taking up a post as chief 
assistant to Mr. A. H. Gibbings, consulting electrical 
engineer. 


In leaving the Liverpool University College for the 


principalship of the Birmingham University, Dr, Oliver 
Lodge has offered to present to the former a bronze bust of 
Mr. Wm. Rathbone, and the Council has gratefully accepted 
the offer. 

As a memento of the first bestowal of the freedom of the 
Borough of Carnarvon on a trie “hogyn or dre,” Sir 
W. H. Preece bas presented a magnificent chair, said to be a 
fine work of art, to the Mayor and Corporation. | 

On Saturday last Mr. F. A. Wilkinson, borough electrical 
engineer, pro. fem., presented Mr. W. Barnes, who for the 
past five years has filled the position of station electrician, 
with a silver watch (non-magnetic) and a meerschaum pipe 
on behalf of the employés of the Salford electricity works, as 
a token of respect before leaving for his new position in 
London. 


The B.A. Meeting for 1901.—Next year’s meeting will 
be held at Glasgow, commencing on September 11th with 
Prof. A. W. Rucker as president. The Mechanical 
Science Section (G) is in future to be known as the 
Engineering section. Next year will be the great 
International Exhibition year at Glasgow. 


Appointment.—Mr. L. R. Wilberforce, M.A., Demon- 
strator of Physics at the Cavendish Laboratory, Cambridge, 
and University Lecturer in Physics, has been appointed to 
the Lyon Jones Chair of Experimental Physics at University 
College, Liverpool, vacated by the removal of Dr. Oliver 
Lodge to the University of Birmingham. 


Election Note.—It is stated that Mr. F. Hastings 
Medhurst, M. I. E. E., will put up as Conservative and 
Unionist candidate for Islington in opposition to Mr. T. 
Lough, M.P., whose majority at the last election was only 
463. 


Fire.—A portion of the instrument room of the Man- 
chester Head Post Office has been destroyed by fire, 
and telegraphic communication with that place temporarily 
interrupted. The fire broke out on Wednesday behind 
the test board, owing to the upsetting of a naptha lamp. 


NEW COMPANIES REGISTERED. 


Accumulator Industries, Limited (67,180).—This 
company was registered on September 12th, with a capital of 
£10,000 in £1 shares, to adopt agreements (1) between H. Leitner, 
F. W. Manley (for the company), and B. Kuttner, and (2) between 
H. Leitner and F. W. Manley (for the company), to acquire certain 
benefits and inventions, and to on the business of electric 
accumulator, motor, controller, vehicle, and dynamo makers, engi- 
neers, too] makers, platers, founders, wire drawers, tube makers, &c. 
The first subscribers (each with one share) are :—-H. W. Martin, 26, 
Stronghold Avenue, Streatham, S. W., clerk; C. Ayliffe, 20, Eccles 
Road, Clapham Common, S. W., clerk; D. D'A. Daunt, 34, Lambert 
Road, Brixton Hill, S. W., clerk; N. E. Ball, 55, Glycena Road, 
Lavender Hill, S. W., law clerk ; H. C. Bevis, 12, Aldebert Terrace, 
Clapham Road, 8.W., accountant; J. D. Hobson, 7, Duke Street, 
Adelphi, W. C., and D. R. Hobson, 7, Duke Street, Adelphi, W. C., 
architect. The number of directors is not to be less than two nor 
more than four; the first are H. Leitner and B. Kuttner; qualifica- 
tion, £100. 


Meyra Electric Company, Limited (67, 181).— This 
company was registered on September 12th, with a capital of 
£10,000 in £1 shares, to acquire a certain invention for improve- 
ments in galvanic batteries, with the trade marx Meyra,” and an 
invention or secret process for dry batteries, to adopt an agreement 
with P. Meyer, and to carry on the business of machine makers, 
electrical and gencral engineers, founders, tool makers, manufactur- 
ing chemists, &. The first subscribers (each with one share) are :— 


e 


G. T. B. Cobbett, Hamilton House, Bishopsgate Street Within, E.C., 
timber merchant ; P. Meyer, 75, Newman Street, W., electrician ; 
O. Kopp, 75, Newman Street, W., electrician; R. 8. White, 94, 
Ridgmount Gardens, Gower Street, W.C., clerk; O. Percy, 58, 
Queen’s Road, Leytonstone, manager ; G. H. Homan, 2, White Hart 
Court, Bishopsgate Street, E.C., accountant; and S. Bridgewater, 
78, York Road, King’s Cross, N., engineer. The number of directors 
is not to be less than four nor more that seven ; the first are G. T. P. 
Cobbett, O. Kopp, S. Bridgwater, aud P. Meyer ; remaneration £100 
each per annum. Š 


Electre-Ceramic Syndicate, Limited (67,172).—This 
company was registered on September 11th, with a capital of £2,000 
in £1 shares, to acquire certain inventions relating to electro- 
ceramic photography, chinagraphy, and other manufactures and 
processes now known to and vested in or hereafter to be discovered 
or acquired by F. J. Shippey, or Messrs. Shippey Brothers, Limited, 
and to manufacture and deal in photographic china plaques, electro- 
ceramic china, electrical, photographic and other ee 
Fe. The first subscribers (each with one share) are :—A. R. Roberts, 
63, Queen Victoria Street, E.C., solicitor; W. T. Smedley, 119, 
Ashley Gardens, S.W., chartered accountant; A. J. George, 33, 
Hatton Wall, E.C., manufacturer; T. Mason, 15, Chandon Road. 
Clapham, 8.W., manager; A. P. M. Rivolta, 94, Camberwell New 
Road, S. E., accountant; A. Hamburger, 77, Avenue Road, N. W., 
consulting chemist; and A. Shippey, 13-14, King Street, E. C., 
electrician. The number of directors is not to be less fhan two nor 
more than four; the first are E. B. Koopman, W. T. Smedley, and 
A. Shippey. 


British Power, Traction and Lighting Company, 
Limited (67,213)—This company was registered on September 
15th, with a capital of £52,000 in £1 shares (50,000 prefer- 
ence), to acquire the businesses of the Engineer Cycle Works, 
Limited, the Eclipse Brass and Copper Company, Limited, 
the Anglo-American Motor Car Manufacturing Company, and the 
Power Transmission and Traction Company, all of Hull Road, 
York, to take over assets of the Disc Hub and Components Com- 
pany, Limited (in liquidation), and to carry on the business of 
motor, motor car, crane, lift, and cycle manufacturers, cycle and 
motor accessory makers, machinists, gas, oil, electrical and general 
engineers, wire drawers, tube makers, platers, india-rubber 
merchants, tool makers, ironmongers, &c. The subscribers (each 
with one share) are: — Albert E. Hodgson, The Cedars, Haxby, York, 
engineer; George J. Gibbs, 76, Heslington Road, York, engineer; 
Charles Medgley, 4, St. Nicholas Villa, York, works manager; 
Alfred E. Miethe, 31, Belle Vue Street, York, clerk; William 
Peddie, 23, Chesham Street, Bradford, clerk; William H. Spencer, 
Primrose Cottage, Lee Mount, Halifax, worsted spinner; and M. 
Patchett, 16, Glen Terrace, Halifax, gentleman. The number of 
directors is not to be less than three nor more than seven; the first 
are to be appointed by the company ; qualification, 500 shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chili Telephone Company, Limited (29,252).—This 
company’s annual return was filed on August 31st, when 44,000 
shares were taken up out of a nominal capital of £250,000 in 50,000 
shares of £5 each. £5 has been called up on each share, resulting 
in the receipt of £220,000. 


Column Printing Telegraph Company, Limited 
(29,493).—This company’s annual return was filed on August 30th, 
when 289 shares were taken up out of a nominal capital of £25,000 
in 500 shares of £50 each. £50 per share has been called up on 189 
shares, resulting in the receipt of £8,940. £510 remain in arrears. 
100 shares are considered as fully paid. 


British Electric Transformer Manufacturing Com- 
pany, Limited (57,293).—This company’s annual return was filed 
on August 17th, when 20,000 vendors’ and 20,000 ordinary shares 
were taken up out of a nominal capital of £50,000 in 20,000 vendors’ 
and 30,000 ordinary shares of £1 each; £1 has been called up on 
each ordinary share, resulting in the receipt of £20,000, and the 
vendors’ shares are considered as fully paid. 


Marconi International Marine Commanication 
Company, Limited (65,759).—This company’s annual return was 
filed on August 22nd, when 204,000 shares were taken up out of a 
nominal capital of £350,000 in £1 shares; 58. per share has been 
called up on 99,000, resulting in the receipt of £24,349; £401 
remains in arrears; £105,000 is considered as paid on 105,000 
shares. 


Sunbeam Lamp Company, Limited (25,498).—This 
company’s annual return was filed on September 1st, when 1,765 
shares were taken up out of a nominal capital of £25,000 in 2,500 
shares of £10 each; £10 per share has been called up on 908, 
resulting in the receipt of £9,080; and 857 are considered as fully 
paid. 
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SUPPLY STATION ACCOUNTS. 


~ TB accounts for last year of the electricity 


Liverpool supply department of the Liverpool Corporation 
Corporation show a remarkable development of the under- 
Electricity taking. The figures in the increase column of 
Accounts, the general statement of the business below 


would alone be regarded as extremely satis- 
factory for a medium sized supply system, and these give an idea 
of the rapid growth that is taking place, fully warranting the pro- 
motions and inciense enrolments of the staff just granted by the 
Corporation. Liverpool has always been noted for the unostenta- 
tious manner in which the clectricity supply has been conducted. 
The latest addition, that of traction on a large scale, is making itself 
felt, and public lighting is gradually being extended. We imagine 
that Mr. A. Bromley Holmes can claim the credit of having been 
connected with one system as its designer and manager for a longer 
period than any other municipal engineer. 

GENERAL STATEMENT. 


; 1898. 1899. Increase. 
Total capital expenditure £591,587 £769,589 £178,002 
Number of units sold 2,915,695 5,729,477 2,813,782 
Number of lamps connected 158,269 237,952 79,683 
Maximum load in kw. 3,633 5,160 1.527 
Gross revenue 458,501 473,504 £15,003 
Gross expenditure £28,900 433,548 £4,648 
Gross profit sd £29,601 289,956 £10,355 
Average price per unit sold 4°41d. 2°89d. — 1°52d. 


The revenue account indicates the result of the reductions in price 
and the effect of the tramway load. Owing to the smaller charges 
for the public lighting, the revenue from this source has actually 
dropped as will be seen from the following summary :— 


oe ron From es Manalac ming une 

. at s an es an 

8 sappy. nehting. traction. pa dere Profit. 
1898 ... £50,809 £2,631 £437 £21,818 £18,954 £2,864 
1899. £59713 £1,925 £7,362 £19,501 £17,432 £2,069 


Owing to the increase in output, the revenue per unit under each 
head has fallen on energy by over 14d., and on the total receipts by 
nearly 14d. 

RuvENUE STATEMENT. 
1898. 1899. 


Gross. Perunit. Gross. Per unit. Increase. 

Sale of energy .. £53,634 4°41d. £68,942 2:89d. —1'52d. 
Meter rents, &c.. 1,319 11d. 1,687 ‘07d. — 04d. 
a and repels, of lamps) 2,864 24d. 2,069 ‘09d. — ‘lid 
Rents received, ke. 684 ‘06d. 806 03d. — 03d · 
Gross revenue .. £58,501 482d. £278,504 308d. 174d. 


+ Manufacturing account (sales and repairs, less wages and material). 

The costs of such a large system are interesting. It will be 
noticed that of the total 1 4d., coal is accountable for 4d., leaving 
1d. for all the other items. Of this, wages and salaries each take 
about 3d., leaving a little over 4d. to cover the remainder. Of 
these, the most important is repairs, taking }d. The changes 
amount to a fall of nearly 1d., of which about half is due to the 
last item, which requires a word of explanation. In 1898 there 
appeared an extraordinary item of “Cost of change of pressure of 
supply, 45,895.“ This was obviously a special charge against 
revenue, and we have therefore not treated it as repairs. 

Cost oF PRODUCTION. 


1898. 1809. 
Gross. Per unit. Gross. Per unit. Increase. 


ont and e A £5,865 48d. £10,116 *s2d. — 06d. 
w U s 0 — 
55 ngin } 1,262 11d. 1,636 »O7d. — 04d. 
sau gemera tion and dstribu. 4,378 36d. 5,913 25d. — 114. 
tion. 
epair aintenance of 
PeDtlatngs, engines, bollera, | 2,675 22d. 4,729 "20d. —-02d. 
dynamos, &c. 

Works costs £14,180 117d. £22,394 “94d. —-23d. 
Rent, rates and taxes ee 2,494 21d. 3,577 15d. — 06d. 
Managemen: expenses, 

salarios O aayo obea} 4,764 "39d. 4,947 Bld, — 18d. 
General e ö 
charges: ian charges and 1,374 11d. 2,204 08d. — 02d. 
nsurance h 
mses, changing 
Otheesure of supply a 6,088 -50d 426 "02d. — 48d. 
cation of e 
Total costs . £28,900 2°38d. £33,548 1-41 d. — 97d. 


The profit in 1899 was sufficient when taken with a balance of 
£1,555 from 1898 to allow £5,207 to be paid into the reserve fund 
and £6,000 to the renewal fund. The former now stands at £23,720 
and the latter at £21,977. 


Prorit STATEMENT. 


j 1898. 1899, 
Interest on loans, ae. . £13,170 £18,618 
Sinking fund for repayments .. .. 8,890 11,722 


mel poe carried to renewal and Beck 7,541 9,616 
Net profit carried forward  ... win 
Gross profit .. £23,601 £39,956 


” ‘THE accounts of the Corporation of Aberdeen 


Aberdeen electric lighting department are among those 
Corporation which are not made up exactly in the Board of 
Electrieity Trade form, nor do they include the same 
Accounts. period as most others. Thus the two analyscd 


below cover respectively periods of 7 months 
and 12 months, the latter being for the financial year, July 31st, 
1899, to July 31st, 1900. In the majority of instances it is found 
that the period ending March 25th or 31st is most convenient; it is 
unusual to find the end of July ehosen. 

The accounts presented introduce two items which materially 
affect the results. After protracted negotiations, the Harbour Com- 
missioners arranged with the Corporation to light the harbour, a 
much needed reform. Mr. J. Alex. Bell, the Corporation electrical 
engineer, has also now the advantage of a traction load. There was 
a time when the City Council hardly appreciated the good work - 
done in the electrical department, with the result that Mr. Ruthven 


Murray and Mr. Blackman migrated to more congenial and apprecia- 


tive southern undertakings. 


GENERAL STATEMENT. 
1899. 1899 — 1900. 


Seven Twelve Increase. 
months only. months. 

Total capital expenditure (less 
depreciation) £69,713 £98,866 £23,653 
Number of units sold 256,653 846,012 589,359 
Gross revenue dea £4,805 414, 553 £9,748 
Gross expenditure... 8 42,081 £5,946 £3,865 
Gross profit ™ - £2,724 £8,607 £5,883 
Average price per unit sold 449d. 8°91d. — 58d. 


It is rather difficult to institute any comparison between, or 
comment upon accounts, covering such different periods. The only 
explanation required, is perhaps that under “repairs” in the costs, 
is included an item of £169-for outlay on men's time and material 
in carboning and attending to the harbour lamps, and this ought to 
be treated as an extraordinary expenditure, but as the accounts are 
made up it is regarded as a maintenance charge. The electrical 
department supplies the tramway department with current at cost 
price, including interest and sinking fund. 

REVENUE STATEMENT. 


1899. 1899—1900.. 
. Gross. Per unit. Groas. Per unit. Increase. 
Bale of energy £4,805 449d. 813,787 3·91d. — 58d. 
Meter rents, &0. aos ar cer i Sui 


Hire of motors and attend- i 
ance harboar lamps. 


Services of engineer, &., on . 
tram ways. l j kg _ 457 


— — — —— ——— — 


Gross re venue 


—— — — — — •—1.—— 


The present capacity of plant installed is 1,156 xw., while the 
maximum load reached was 765 KW. The total connections for the 
year 1899-1900 was 30,068 lamps, made up of arcs, 1,830; incan- 
descents, 9,529; and motors, 18,709; 33 watts lamps or equivalent. 
There are now 63 motors on the mains, representing 192 fl. p., 
and the grand total of equivalent 8-c.p. connections of all 
classes was 71,995. The connections given are exclusively of the 


tramway supply. 
Cost OF PRODUCTION. 


1809. 1699—1900. 
Gross. Per unit. Groas. Per unit Increase, 


Coal oe ee aa ve ae £563 i 53d. £2 428 „69d. + 16d. 
Oll, waste, water and f ; : 
i, waste, waterand engine) 91 08d. 296 08d. 00d. 
Salaries and wages incurred 
in generation and in dis- 512 48d. 932 27d. — 21d. 
tribution. 
E dulldlngs, engiaes, bolle “al | 
buildings, Ad, and har. 408 38d. 778 22d. — 164. 
bour lamps. ) 

Works costs £1,574 1°47d. £4,434 1°26d. — 21d 
Rent, rates and taxes 82 08d. 740 21d. 7 13d. 
Management expenses, 

salaries of 5 9 192 18d 360 10d. — 08d. 
neer, secretary, 
Establishment charges, sta- 
tionery and printing, iaw | 203 19d. 373 lld. — 08d. 
charges and insurance 
n a ar 30 03d. 39 Old. — 02d. 
Total costs . £2,081 195d. £5,946 1°69d. — 26d. 
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The profit statement shows how carefully the depreciation account 
is kept. Each item on the capital is systematically and regularly 
depreciated, and any further surplus is put to reserve. 


Prorit STATEMENT. 


Interest on loan 1,049 £2,344 


Sinking fand for repayments .. .. .. .. 771 1,336 
Net profit carried to depreciation acc ,j⁶pé . 904 2,439 
a 5 reserve fand .. e œ 8 2,284 
n m forward ws pa 955 a ae 204 


Gross profit en 22,724 £8,607 


CITY NOTES. 


~ 


Kidderminster and District Electric Lighting and 
Traction Company. 


An extraordinary general meeting of the Kidderminster and Dis- 
trict Electric Lighting and Traction Company will be held on 
September 21st, for the purpose of considering the following 
resolution :— 

That the proposed Kidderminster and Bewdley Light Railway Order, a draft 
of which has been submi'ted to the meeting, be and is hereby approved, 
subject to all such alterations, additions, and variations as the Light Rail- 


way Commissionersor the Board of Trade may think fit to make or sanction 
therein. f 


The Direct Spanish Telegraph Company, Limited. 
—The board have decided to pay, in addition to the dividend at 
the rate of 10 per cent. per annum on the preference shares, an 
interim dividend at the rate of 4 per cent., free of income-tax, on 
the ordinary shares, both for the half-year ended June 30th, 1900, 
and payable on October ist next. 


TRAFFIC RECEIPTS. 


The Blaokpool and Fleetwood Tramroad Company.—The receipts for the week 
ending September 16th, 1900, were £1,379 lls. 5d.; receipts for corresponding 
period, 1899, £1,186 6s. d.; aggre te for half-year to date, £15,850 Is. 3d. ; 
aggregate corresponding period of last half-year, £15,987 9s. 8d. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending September 14th, 1900, were £3,683 3e. 9d. ; corresponding period, 1899, 
28, 860 10s. 6d.; increase, £322 188. 8d. 


The City and South London Railway Company.—The receipts for the week 
ending September 16th, 1900, £1,506; September 17th, 1999, £868; increase, 
£638. Total receipts for half-year, 1900, to date, £16,528; corresponding 
period, 1899, £10,807; increase, £6,221. Miles open, 1900, 43; 1899, 33. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Tbursday, September 18th, 1900, were £502 19s. 3d.; corre- 
sponding week last year, £494 18s. 6d.; increase, £8 0s. 9d. Total to 
September 13th, 1900, £15,245 178. 10d.; corresponding period last year, 
414,015 4s. 11d.; increase, £),280 128. 11d. 


The Central London Railway.—The receipts for the week ending September 15th, 
1900, were £4,488; previous week, £4,617; increase, £186. Total receipts 
to September lí th, 1900 (7 weeks), £32,808. Miles open, 6. 


The Dover Corporation Tramways.—The receipts for the week ending 
September 15th, 1900, were £275 15s. 8d.; September 10th, 1899, £309 8s. 9d. ; 
decrease, £83 88. 6d. Total receipts to date, 1900, 47,692 48. 6d.; corre- 

‘ sponding period, 1899, £7,883 0s. 9d.; increase, £308 3s. 9d. Miles of 
track open, 1900, 8; 1899, 8. Car miles run, 1900, 5,198; 1899, 5,444. Number 
of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, September l4th, 1900, were as follows:—D. U. T. Co., horse cars, 
429 Is. 10d.; ditto, electric cars, £8,840 6s. Id.: D. S. D. Co., electric cars, 
£1,079 0s. Id.; total, £4,948 88. Od; corresponding week last year D. U. T. 
Co., horse cars, £1,160 108. 7d.; ditto, electric cars, £2,011 Os. 7d.; D. S. D. 
Co., electric cars, £691 18s. 10d.; total, £4,063 10s. Od.; increase, 4884 
188. Od. ; aggregate to date, £55,934 3s. 4d.; aggregate to date last year, 
£50,899 128. 4d.; increase to date, £5,034 lls. Ud. The mileage worked is 
48 miles electrically, 1 mile by horses, as against 24 miles elec:rically, 
20 miles by horses, for the eorresponding period last year. 


The Halifax Corporation Tramways.—The receipts for the week ending Sep- 
tember 16th, 1900, were £949; corresponding period, 1899, £684; increase, 
£265. Total receipts to date, 1900, £19,416; corresponding period, 1809, 
£15,216, increase, 44.200. Miles of track open, 1900, 164; 1899, 9. Number 
of cars, 1900, 29; 1899, 21. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
Beptember 16th, 1900, were £1,719; corresponding week last year, £1,484; 
increase, £225. Total traftics from July lst, 1900, £19,206; ditto correspond - 
ing period, 1699, £18,753 ; increase, £453. Miles open, 6°67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 


CHEERFULNESS is again the principal characteristic of the markets 
connected with electrical stocks and shares. The supply depart- 
ment, in particular, is enjoying a spell of what might almost be 


termed good business, although in the more general markets of the 
Stock Exchange the universal plaint is one of lack of trade. Tele- 
graph descriptions maintain their quotations, and a rising tendency 
is the chief point of note in this section. The Electric Railway and 
Traction markets are extremely quiet; manufacturing shares are 
more easily sold than bought. r 


Supply shares claim attention first as being one of the best 
markets in the “ House.” The rise was started by City of London 
shares, in which a deal of good buying is going on, those closely 
connected with the coinpany being said by the market to be the 
principal purchasers. We hear that the company has just com- 
pleted some important new works, which will, it is anticipated, turn 
out to the shareholders’ extreme satisfaction. Whatever the cause, 
the price of the Ordinary shares has risen 20s. on the weck, after 
being 10s. better, while the Preference are 10s. to the good—a quite 
extraordinary move in City of Londois nowadays. 


St. James’s Ordinary are 4 up, and these, together with West- 
minsters, we have frequently mentioned as likely to advance in 
capital value. London Electrics have continued their rise, for the 
reasons that we detailed last week. The Ordinary shares are now 
at a sovereign discount. Among Debenture stocks it has been the 
turn of Chelscas to put on the usual 1 per cent. this week. We are 
not so sure that the best speculative purchase in this department is 
not London Electric 4 per cent. First Mortgage Debenture Stock, 
which stands at par. County of London 44 per cents. would go 
better were there any free market in the stock, but it is too tightly 
held to be actively dealt in, and, moreover, the new stock is about 
2 per cent. cheaper, while in a fortnight’s time the two issues will 
be ranking pari passu in every respect. 


Metropolitan shares are down a pound, simply because holders 
are selling their old and buying the new with the proceeds, thereby 
securing a small “turn.” Business in the new shares is brisk, and 
the price, after dipping to 1# prem., has recovered to 24, the same 
as it was this time last week. Withreference to the question as to 
when the old and new Metropolitans will be on all fours, about 
which we wrote last weck, we are now able to state detinitely that 
they will not be all alike until January, 1902. 


The strength.of the Electric Supply market will surprise no one 
who has followed these notes. We have shown how jobbers in the 
market have had shares literally forced upon them, which they have 
only taken at ridiculously low prices—and that reluctantly. Now 
that the turn has come, these dealers are by no means eager to sell 


the shares they have kept on their books for months past, and the 


people outside who have also held are equally disinclined to sell at 
a time when it appears probable that the market may go consider- 
ably better. A good demand for shares, and a limited supply, is 
causing the whole section to advauce perceptibly. 


Telegraph stocks, as already mentioned, are well supported, while 
attracting but little attention. Anglo-Americans have grounded for 
the time being, and the Ordinary has even gained a point. Beyond 
this no alteration has occurred in any of the Ordinary stocks and 


shares in this department. West India and Panama 5 per cent. 


Debentures are again 1 up, and the second Preference shares are 
receiving some support, with a resultant rise of 10s. The Ordinary 
do not move, although, as a speculation, they are possibly cheap at 
178. Gd. for the £10 shares fully paid up. They were sold on 
Tuesday as low as 158. in the market. A sharp fall took place in 
Reuter's shares, a seller attempting to force a few on an unwilling 
market. The price has consequently receded 10s. a share. 

The Electrical Railway group remains about the same, the only 
noticeable fluctuation being a recovery of the 1 per cent. which 
Waterloo and City stock lost last week. Central Londons are 10}. 
and Great Northern and City “A?” are £6. Some talk is going 
the rounds to the effect that the prospectus will very shortly he 
advertised of the Baker Street and Waterloo Railway, but nothing 
definite can be ascertained at present on this subject. As regards 
the statement that an American syndicate is about to construct a 
“tube” line between Charing Cross and Hampstead rid Euston, 
the Stuck Exchange treats the whole story as a joke. The “ Drain “ 
stocks are irregular, Districts being weak at 263, and Metropolitan 
harder at 95. Neither company seems to be pressing its proposals 
of electrical traction at present, so far as can be judged by the 
unfortunate travellers on those systems. 

India-Rubber and Gutta-Percha shares are dull at 21, the price of 
copper militating, according to market gossip, against the company’s 
prosperity. Henley’s are again decidedly harder, and bave now 
fully recovered from the effects at first produced by the new issue. 
The manufacturing brigade, as a whole, is quiet, but so far it has 
not suffered from the weakening effect which a General Election 
traditionally brings to industrial departments, owing to shares 
coming on the market in order to find the wherewithal necessary 
for electioneering expenses. 


Pees 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE CQMPANIES. 


. Closing Busnes done 
Pen Dividends for borane mens T eae envied 
Issue. ; NAME EW the last three years. 8 Se Fembeti9ch. Septembar 19th. 
t 
1897. | 1898. | 1800. ; Highest. | Lowest. 
i 110,900 | African Direct Telegraph, 4 % Debs „ 99 —103 | 99 —103 | ... | e 
125,000 Amazon Telegraph 5 J Debs. Nos. 1 to 1, 250 Red. : se . | 85 — 90 85 — 90 sida eae 
576,520 Anglo-American Telegraph ... - 3 & £3 9s.| 73 3/6 58 — 61 59 — 62 60 ee 
i 3,062,240 Do. do. 6 % Pref. 6 6% 6 % |110} 1114 |110}—1114 | 1114 | 1104 
3062,240 Do. do. Deferred .. 88. PI 78. 111— 121 111— 1271 123 12 
t 44,000 | Chili Telephone, Nos. 1 to 44,000 4 & 3 4%| 24— 3% 24— 33 a ioe 
10 000,000 f Commercial Cable 8 8 . 165 —175 165 —17 5. 
4,563,078 Do. do. Sterling 500 year 4 *r Deb. Stock Red. ve | see | a (101 —103 [101 —103 | 1023 1023 
16,000] Cuba Telegraph 7 ee 7 8 7%| 63— 73 | &— 7h | 63 
g 6,000 Do. 10 % Pref. gue = ote mee .. | 10 10 10 bia 5 — 16 15 — 16 
j 12,931 Gii an aT om a 885 ies ise 54 4 f 4 — 5 4— 5 
i 6,000 do. 5 . 5 10 885 ss 9 — 10 9 — 10 
$0,000 De do. 41 .. 50 .. 100 —104 100 —104% | . . 
£0,7101| Direct United States Cable .. . 20 32% | 38% 3 % 10f— 113° 10f— 11 | 1144| 1043 
111,000 | Direct West India Cable, 44 Y Reg. Deb. e . | 100 99 —102 99 —102 ee Pas 
4,000,000 Eastern Telegraph, Ord. Stock x% ve L. nae stock 7 % 7 % 7 % 149 —154 149 —154 | 1514 | 149 
1,795,000 Do. 34 Pref. Stock Kee me 100 soe . | 99 —102 99 —102 100 99 
1.4832, 288“ Do. Mort. Deb. Stock Red. ... . . Stock 4 a .. 114 —119 114 —119 117 115 
250,000 | Eastern Extension, 1 and China Telegraph ... 107 75 7 * 15 — 154 | 15 — 1531598 153 
6,700 Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. 2360 100 5 % Re Na 
drgs., reg. 1—},049, 3,976—4 326 0 eee e eee eee . 
26,6002 Do. do. Bearer, 1,050—3, 975, 4,327—6,400 100 | 5 e „ ven — —. 
320,0007 9 4 % Deb. Stock ... % 1 5 Stock 4 ss . 113 —118 113 —118 — wee 
and South African Telegraph, 4 ort. Deb. } Ls} — 
300,000 { e 99 —102 | 99 —102 1012 | 100 
200,000 Do. 4 % Reg. Mt. Debs. (Manritins Sub.) 1—8,000 25 | ... 85 . 100 —103 % 100 —103 ses oes 
190,227 | Globe Telegraph and Trust 5 10 44% | 58% | 54% 11 —113 11 — ug 117 11 
180042 Do. do. 6 % Pref. 10 | 6 6 a. 142— 15} | 148— 151 | 15%) 1443 
00000 | Great Northern Telegraph, of Copenhagen 10 10 & 12 . 32 — 34 32 — 3 
ö 2400 J Halifax and Bermuda Cable, 4 % 1st Mort. Debe., } 185 ai reer 
17.000 | Indo-E Telegraph 8 dg pia ane 25 10 $ 10 * 10 % 1— 55 | 50 — 54 a Noa 
o- European Telegra des as 51 — — wee see 
100.000 London Platino-Brazilian Telegraph, 100 | 6 7 103 —106 103 —106 aes one 
72,680 | Montevideo Telephone, Limited, 72,680 .. Lr as i i— 1 1— 1 ats aise 
86,492 Do. do. do. 5% Bret N 1 86,4 492 114 4 23 2— 1 — 1 
490,000 | National Telephone, 1 to 490, 000 sin ši ssi 5 6 6 5 4§— 45 — 43 43 4§ 
15,000 Do. 6 Cum. 1st Pref. ; 10 6 6 6 13 — 15 13 — 15 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 13 — 15 13 — 15 
250,000 Do. 5 % Non- cum. 3rd Pref., 1 to 250,000 5 | 5 5 6 5 — 54 5 — 53 i 
2,000,000 Do. 31 Deb. Stock Red. j Stock 34% | 34% | 34% | 98 —101 | 98 —101 4 
171,504 | Oriental Telephone 200 Elec., Nos. 1 to 171, 504, fully paid 115 5% 5 1— lt 1— l 
' 100,000] Pacific and European Tel., 4 % a Debs., 1 to 1,000 ... | 100 | 4 & 100 —103 100 —103 
11,839 | Reuter’s . a axl 81S 5%15%| 7a— 8 | 7— 8 71 
f 3,381 Submarine Cables Trust 75 sa Cert.) ... 125 —130 126 —131 1273 1263 
88000 | United River Plate Telephone 515% „ a 


16,639 Do. do. 5 Cum. pret. 5 Nos. 1—16,639 
15847 Do. do. 5 % Debs. . 
200,000) West African Telegraph, 5 Y Debe.... 


| 30,008 | West Coast of America, Nos. 1—30,000 and 53,091—53,008 | 23 a 1 1 

150000 Do. do. 4 % Debs, 1—1, 500 gua. by Bras. Sub. Tel. | 100 .. 99 —102 99 —102 | 100 
$89,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red. ... Stock s — — 

; 207,930 | Western Telegraph, i Nos. 1—207,930 .. *. | 1017 %17% | ... | 142-152 144— 15} 158 145 

i 75,000 Do. do. Debs. 2nd series, 1906 ... | 100 . |103 —106 103 —106 : 
88,321 | West India iid Panama 3 Ny .. | 10] 2 2 v 19 & 1 — 1 H 2 
$4,563 Do. do. 6 Cum. 1st Pref. ...| 10 6 — | 63— 71 61— 72 i s 
4,669 Do. do. 8 6 V Cum. 2nd Pref.... 106 “is 53— 64 6 — 7 ok ‘ee 
80,000 Do. do. do. 5 % Debs., Nos. 1 5 104 —107 105 —108 ses oe 


ELECTRICITY SUPPLY COMPANIES. ` 


19,661 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 
12,000 Do. do. 7 % Cum. Pref... 


A 6% 6%] 7— 8 mee vee a 

50,000 Charing Cross and Strand Electricity Su ly 5|7 8% 9 9 — 10 9 — 10 92 

2000 Do. do. do. 54% Cum. Pre 55. 4 58 | 54— 52 52 558 
$4,000 Chelsea Electricity Supply, Ord. 5 6 6 * 6 62— 71 6 — 72 71 7 

150,000 Do. do. b Deb. Stock Red. ... Stock 43 „ „„ 109 —112 Sia I aie 
60,000 | City of Tandon Electric Lighting, 40,001—100,000... 
40,000 Do. 6 % Cum Pref., 1 to 40,000 . 

400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid 
40,000 County of Lond. & Brush Prov. Hee Ltg., Ord. 1—40,000 
20,000 do. do. 6 % Pref., 40,001—60,000 

200,000 De 44 % Deb. Stock, Prov. Certs (all paid) Rd. . 
26,100 | Edmundson's Elec. Corp., Ord. Shares 5 
75.000 Do. do. 44 % 1st Mort. Deb. Stock. 

110,000 | London Electric Supply Corporation, Limited, Ord. 
49,840! Do. do. do. 6 % Pref. 

250,000 | Do. do. do. 4% 1st Me Pb. Stock Rd. 

Metropolitan Electric Supply, 101 to 62, 500 ani 

Do. 44% First Mortgage Debenture © Stock 

220,000 Do. 34% Mort Deb. Stock Red. 

6,452 | Notting Hill Electric Lighting 
40,000 | St. James's and Pall Mall Electric Light, Ord. 
20.000 Do. do. 7 J Pref., 20,081 to 40,080 
12,000 | Smithfield Market Elect. Supply, Ord. 
50,000 Do. do. 4 % Deb. 
65,000 South London Electricity Supply, Ord. ads 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 


te e Sigg’ od 


Be 
88 


* Subject to Founders Shares. Quotations on Liverpool Stock Ex anang, 
t Unless otherwise stated all shares are fully paid. D Dividends paid in deferred share warrants, ropes Being as capital. 
Dividends marked 6 latter part of one year and the first part 
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; SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACFURING, AND INDUSTRIAL COMPANIES. 
Present > e Stock Dividends for Closing Closing Business done 
NAME. or 
Issue. .. :  |Share.| the last three years. Sept. 1th. Sept. ith, Sept. 19th, 1900, 
t 1897. | 1898. 1899. 7 Hig he st Lowest. 
65,000 | Aluminium shares, Nos. 1—65,000 ... sae ia 1 | 10 %| 20 „. 22— 3 | 24— 3 
90,000 Do. 44% ist Mort. Deb. Stock Red. ee .. Stock ne . | 96 —101 96 —101 a sie 
30,000 | British Electric Traction ss 2 oe „% 10 za 6 P. 14 — 154 142 — 154 153 15 
50,000 Do. do. 6% Cum. Pref. . 100. .I 12 — 13 12 — 13 125 127 
200,000 Do. do. 5 % Perpetual Debenture Stock . {Stock} `.. eee . 123 —126 123 —126 855 ithe 
85,0002 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 i sg ss f— 4 f— 3 i 
50,000 It Do do. 6 J Cum.Pref., 1—50,000 ů e a aes 9 — i 9— 3 
500 . Do. do. 44 Æ 1st Mort. Deb .. 100 7 — 99 97 — 99 Sa O 
40,000 British Insulated Wire Ord., Nos. 1 to 40,000 es aes 5 15 % 15 * 20 0 %| 1 — 12 11 — 12 114! 114 
27,500 Do. do. 6% Cum. Pref. Nos. 1 to 27,000 . 4 a 6 52— 64 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,0 0 a 1§— 13 12— 2 111 133 
90,000 Do. do. * 6 % Pref., 1 to 90,000 i Pi 6 1 TE 23— 29 23— 28 27 ere 
125, 0007 Do. do. 44 V Perp. Deb. Stock ae ... [Stoc 106 —111 106 —111 
50, 000 Do. do. 44 % 2nd Deb. Stock Red ... ia Stock soe .. 101 —103 101 —103 
20,000 | Callender’s Cable Construction shares, Nos. 120, 000 55 124% 15 5 * 15 5 % rae 133 | 124— 133 aii si 
20,000 Do. do. 5 % Cum. Pref. an 53 5 — 53 578 58 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red ... |S ock hs S 85 110 —114 110 —114 N its 
213,533 | Central London Railway, Shares oes ee „ teed, gtk z *. | 10 — 104 | 10 — 104 108 103 
61,033 Do. do. Pref. balf-shares .. Sze aie 5j “gas si si 5 — 54 44— 5} 56 5 
71,447 Do. do. Def. do. se eas 25 5]... ii ee 5 — 53 44— 54 576 53 
855,000 City and South London Railway ... Stock 13% 24%] 12%) 57 — 60 58 — 61 be s 
37,500 | Do. 3 Ord. shares Nos. 22 501 to 60,000 son Nir Od. seat ue aks 5 — 6 5 — 6 
32,098 Crompton & Co., Nos. 1 to 32,098 3 6 7 4} 34— 4} 
1 Do. 5 J 1st Mort. Reg. Debs., 1 to 900 of * * 3 5 
! £100, and 901 to 11,000 of £50 red ov ei age . * = 
99,261 | Edison & Swan Utd. El. Lgt., A” shares, £3 pd. 1 to 99,261 5 6 6. 6 14— 2} 17— 2} 
17,139 Do. do. . do. “A” Shares, 01—017,139 ... 5| 6 & 6 & 6 34— 44 34— 4% 43 
344,023 Do. do. do. 4% Deb. Btock Red 100 ws 90 — 92 90 — 92 
112,100 | Electric Construction, 1 to 112,100 ... sie 26 6 6 Y 13— 24 12— 23 205 
25,000 Do. do. í Cum. Pref., 1 to 25,000... i 27 & 7 & 24— 34 24— 3} 
140,300 Do. do. Perp. 1st Mort. Deb. Stock ... [Stock] ... 95 102 —105 102 —105 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... —. | 10] 7 7 7 5 10 — 11 10 — 11 
30, 000 Henley's (W. 75 Telegraph Works, Ord. Mea’. eae 5 12 14 15 %| 12 — 13 124— 133 12:3) 127 
30,000 Do. 5 do. 43 % Pref. ... 5| 7 7 . | 5— 5 5 — 5 56 
50,000 Do. 18 do. 44 Mort. Deb Stock. Stock 44 mr . {108 —112 108 —112 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . | 10] 10 & 10 % . | 21 — 22 204— 21} 21%] 202 
300,000 | Do. do. do. 4% 1st Mort. Deb... .../100] ... |... 101 —104 101 —104 
37,500 Liverpool Overhead Railway, Ord. ae .. | 10| 3} 34% 32 8i— 9 8— 9 
10,000 f Do. do. Pref., £10 paid 10 5 5 5 S 13 — 131 | 128— 13} 
37,350 | Telegraph Construction and Maintenance ... 12 15 15 15 35 — 39 35 — 39 36% 35 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 101 —104 101 — 104 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 5 8 LA 12 E iz 111 | 104— 111 
20,000 Do. do. 5% Cm. Prf. Nos. 1 to 20,000.. 5 z k. 51— 5 oan 
540,000 2 Waterloo and City Railway, Ord. Stock 100 3 E 3 9 91 — 94 92 — 95 93 92 


+ Quotations on n Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF. SECURITIES NOT OFFICIALLY QUOTED. 


Brompton and Kensington, 44 Br Debentures of £100, 102—105. 

National Electric Free Wiring, 18 paid, a—4. 

Oldham, Ashton, and Hyde Electric (210 pd.), Ord., 17—18 xd. 
Do. do. . (£10 pd. ). 10—103; xd. 


Kensington and Knightsbridge Electric Lighti Ordinary Shares £5 (fully 
pen la lg 18; lst Preference Cumulative LEA £5 ae i. 64—74. De- 
bent 102—105. Dividend, 1899, on Ordinary Sh . 

.J. Parker, £10 (fully paid), 173. 


* From Birmingham Share List. Bank rate of discount 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, September 19th. 
CHEMICALS, &o. This week. Last week. Ino. or Deo. ‘METALS, &o, (continued.) This week. | Last week. Ino. or Dec. 
a Acid, Hy 5 Be .. per cwt. ‘B/- 5/- g Copper Sheet ea s . per ton £85 £85 
a 99 Nitric ee ee per owt. 7 ö 22 / g 97 ee per ton l £85 £85 
a „ Oxalic per owt 820 e n (Electrolytic) Bara .. per ton] £83 10 £83 10 
a „ Sulphuric per cwt 5/6 5/6 €e n ji eets . per ton £92 | 
- a Ammoniac, Sal per owt. 89/- 89/- sx - @ i 55 Rod .. per ton £8510 £85 10 
i Ammonia, Muriate (orystal) per ton £38 £38 ca © y» 35 H. C. Wire per lb. 1 2 
.. per ton £30 £80 e J Ebonite Roe. per lb. J 
> Bleach powi der a .. per ton 47 £7 | JS Sheet . per lb. 5 / 6/- 
: Bisulen e et caren ae .. per ton £15 £15 ; | n German Silver Wire oe Ib. 1/6 908 
ee .. per ton 217 £17 k Gutta-percha fine’.. 85 Be r lb. 8/6 
a Bensole (90 ) = .. per gal. 77 77 R India- rubber, Para fine .. i per 95 N to o 412 TI to 9 
Je 88 .. per gal. 5/6 ` 6 8 i Iron, Charcoal Sheets .. 
A Copi Sulphate per ton £25 10 £25 10 4 „ Pig (Cleveland warrants) . aor re 7175 
a Lead, Nitrate . per ton £25 i y Forgings, according to size per ton From £11 | From 211 
a „ White Sugar .. per ton £81 £31 íi „ Sorap, heavy. .. per ton 70/- to 7/6 70/- to 72/6 | 
a 11805 tea bei š se .. per ton £27 10 a Pa | i „ Wire, galvanised No.8 .. per ton 417 a 41 ae sae | 
a Methy irit <a per gal. 2/6 
a Naphtha, Solvent (0% at 16°C per gal. 5/6 5/6 9 Lead, English Ingot „ te REE ton { £18 £18 } 
a Potash, Bichromate, in cas per sja. ; ' p ” Sheet sa . per ton £19 £19 
a „ Caustic (75/80%) .. per ton £ | m Manganin Wire No. 2. per lb. 8/- 8/- os 
a „ Bisulphate ss .. per ton £85 £85 i g Mere per bot. £926 £9 5 28. 6d. deo. 
a Shellac .. per owt. 65/- 65/ | d Mica ( (in original cases), small per lb. | 8d. to 9d. | 8d. to 9d. a 
a Sulphate of Magnesia per ton £4 10 £4 10 d „ Ee medium per Ib. | 1/9 to 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 is | d large per lb. | 8/3 to 7/8 | 3/8 to 7/3 
a 1 8 ered per ton £5 10 £5 10 cay, Se op Phosphor Bronze; p plain casting per lb. |. 1/1 to 1/4 | 1/1 to 1/4 
.. per ton 5 5 | p m rolled bars & rods per lb. | 1/1 to 1/4 1/1 to 1/4 
à Soda, Caustic (white 70 %) .. per ton £10 15 £10 15 | P 1 attip& sheet per lb. From 1/8 ! From 15 
a „ per ton £8 £3 | 0 P’ atinum a per oz. £8 186 £3 13 6 
a „ Bichromate, casks... per lb. 234 22d : p Silicon Bronze Wire per 1b. 28855 to 1/1, 102d. to 1/1 
| i Steel, Magnet, acc Sn nc todes pin per ton From 815 ary 
: ” ” | e 
METALS, &o. | | gTin,blook ..  .. . . per ton f . 213 l e doe. 
b Aluminium Wire, in ton lots.. per ton £224 £294 ee 9 » foil ; .. per Ib. 27. 2j- ; sa 
b Sheet, 7 ton lots per ton 4191 £191 =á n wire, Nos. 1 to 16 per Ib. 179 ; 1,9 
p Babbitt’s metal ingo per ton | £80 to £ 50; £80 to £150 s5 Pp White Anti - friotion Metals — | 
e Brass (rolled aTe 12% basis per Ib. 1 10; th “ White Ant” brand . per ton| £40 to £70 £70 | £40 to £70 
e „ Tude (brazed) per lo. Iod. 10d. 5 j Yarns, Cotton, Single 101b. b'ndi's per Ib. 9 | Qed. 
e n He (solid drawn) . per ld. 8d. l 18 J „ Best Flax, 6 lea. .. per Id. | 
ec „ Wire, is A .. per lb. d. d. ts i J „ Hemp, 8 ply 10 Ibs. .. per lb. . sia 
Copper Tubes (brazed) .. perlb.  1lłð. 114d 95 J a „ Russian, 10 Iba... per lb. d. ö d. 
(solid drawn) .. per lb. 11d. 11d. ; 5s ‘Jf „ Jute, 180 ibs. rove per ton £14 10 ; £1410 
F Copper Bars (best selected) .. per ton £85 £85 9 8 x Zinc, Sn't. "Vielle Montagne ond. ) per ton] £24 6 nett. | £24 6 nett 
a Messrs. G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 


d The British Aluminium Co., Ltd. 
Ar ur e Messrs. Thos. Bolton & Sons. 
P 7 | d Messrs. F. Wiggins & Sons. 
e Messrs. Frederick Smitb & Co. 


Messrs. James & Shakspeare. [Co., Ltd. : m Messrs. W. T. Glover & Co., Ltd. 

. £ Messrs. Jackson & Till. n n Messrs. P. Ormiston & Sons. 
upped eg ií Messrs. Bolling & Lowe. Pplied by | o Mesars. Johnson, Matthey & Co., Ltd. 
j Men. Henryid. Yeo & Co. Š The Phosphor Bronze Company, Ltd. 


| | l 8 
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BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, BRADFORD, 
1900. | 


THE following is a list of the electrical papers read at Bradford :— 


Prof. G. F. FitzGerald, F. R. S. Note on M. Cremieu's Experiment. 8 

Prof. G. F. FitzGerald, F. R. B. Report of Committee on Radiation in a 
Magnetic Field. 

Prof. W. B. Morton.—Note on the Propagation of Electric Waves along 
Parallel Wires. : 

Dr. 8. H. Burbury, F.R.8.—On the Vector Potential of Electric Current in a 

Field where Disturbances are pro ted with Finite Velocity. 

Prof. D. P. Todd.—On the Application of the Electrio Telegraph to the 
Furtherance of Eclipse Research. 

C. S. Bradley.—On some new Chemical Compounds discovered by the use o 
the Electric Furnace. cS 

Report of the Committee on the Electrolytic Methods of Quantitative 


Analysis. l 
Dr. McDonaid.—Electrical obanges in Mammalian Nerve. (Report.) 
Report of the Committee on the most suitable Method of Determining the 


J. Brown.—The Viagra h. : , 

W. T. E. Binnie.—An Account of a New Form of Self-Registering Rain Gauge. 

J. B. C. Kershaw.—Power Generation—Comparative Cost by the Steam 

ine, Water Turbine, and Gas Engine. 

J. G. W. Aldridge.—The Automobile for Electric Street Traction. ; 

Sir W. H. Preece, F.R.8.—The Manchester and Liverpool Express Railway. 

F. . Manchester and Liverpool Express Railway —ignals and 

rakes, 

Prof. 8. P. Thompson, F.R.8.—The Construction of Large Dynamos, as 
Exemplified at the Paris Exhibition. 

W. Dawson. Recent Tramway Construction, with Special Reference to the 
Demerbe Rail System. l 

A. Mallock.—Measurement of the Tractive Force, Resistance, and Accelera. 
tion of Trains. 

T. Barker and Prof. Ewing, F. R. B. On a Combination Integrating Wattmeter 
and Maximum Demand Indicator. 

A. H. Gibbings.—The Design and Location of Electric Generating Stations. 

W. A. Price.—Report of the Small Screw Gauge Committee. 

O. P. Clements.—On Screw Threads used in Cycle Construction and for Screws 
subject to Vibration. s f 

Prof. J. Goodman.—A New Form of Clariometer for Measuring the Wetness 
of Steam. l 

Electrical Standards Committee Report (Mr. Glazebrook). 

E. H. Griffiths.—New Form of Wheatstone Bridge. 

Mr. Whipple.—Improved Standard Resistance Coil. 

Arthur Priestman.—Municipal Trading. 7 

Evening Lecture :—Prof. Gotch, F.R.8., on “ Animal Electricity.” SA 

» „ (To Artizans) :—Prof. 8. P. Thompson, F.R.8., “Electricity 

In Industriés.” r 


THE AUTOMOBILE FOR ELECTRIC STREET TRACTION, 


By J G. W. ALDRIDGE. 
(Section G, September 10th.) 


THE title of this paper does not entirely represent the contents, 
because the system to be described is a combination of the automo- 
bile and overhead system. l , 

At the meeting of this Section at Toronto, the author in his paper 
gave some particulars of the development of electric traction in 
England, and the certainty that the overhead system would develop, 
and to-day there is no town of importance in the country that has 
not either adopted, or has under consideration, electric tramways 
operated by the overhead wires, and probably had it not been for 

he prejudice against overhead wires, this system would not have 
en so long delayed in its general adoption. 

There are still many towus and districts where the system has not 
been installed, and the author hopes the system to be described in 
this paper will overcome the objections, which are twofold, viz. :— 

1. The overhead wires principally in large towns. ` 


- 


e cost of electric traction in small towns and extended dis- 


tricts with comparatively small populations. 
1. In order to obviate the overhead wires which appear to be 
chiefly an æsthetic objection, either the conduit or the surface con- 
system is being adopted, but it is probable the authors of these 
systems will live to regret having spent so much money to attain 


results which other towns have obtained at so much less outlay both 


in first cost and maintenance. 
2. The cost of electric traction is, from a commercial point of 
‘lew, inadmissible in many towns and districts, owing to the cer- 
uty that the traffic would not repay even a reasonable percentage 
"pou the outlay. 
e choice of routes in laying down any system of tramways is 
Tgely decided upon by the density of the population in the locality 
er consideration, and, therefore, as this density lessens on the 
te. tskirta of our towns, it is at the moment a perplexing problem as 
the best method from a commercial point:— . 
1. The extension of existing tramways. 
2. The existing omnibus routes maintained; or, 
3. Motor cars adopted to replace these omnibuses. 


1. THE EXTENSION or TRAMWAYS. 


The great difficulty in extending the lines is the cost of the per- 
Manent way : 


It may be taken that a single line will not cost less than £4,500 
complete, and the overhead equipment £1,500, making a total of 
£6,000, and it is probable this is a moderate estimate, because with 
the increased weight of cars for electric traction, as compared to 
horse cars, there is a tendency to lay down much heavier permanent 
1 Considering this from a ratepayer’s point of view for a single 
track 


The interest upon £4,500 at 34 per cent 
Maintenance at 4d. per car mile, assuming 
a five minutes’ service cach way for 16 
hours per day... Mid ss 30 sie’ 


£157 10 0 


271 2 4 


Total £428 12 4 


excluding repayment of capital. be 

I have had some difficulty in arriving at a correct figure for main- 
tenance, as this cost varies from £35 to £530 per mile of track. 
For instance, the maintenance per mile iu several Euglish towns, 
aud also Boston, U.S.A., costs over £500 per aunum, while in Ham- 
burg it is as low as £130. 


. This is a small matter in a densely populated district, where the 
traflic is considerable ; but in the towns and districts under con- 
sideration, it is sufficient to appreciably reduce the profit, or more 
probably turn this into a loss. | 


2. Tap Existing Omnisus Routes MAINTAINED. 


The experience of rapid and smooth transit in the electric tram- 
car has sealed the fate of the omnibus of the usual type, and already 
the bus companies recognise. this, aud great improvements are 
being made. 

A well-known traveller has described the riding on a camel’s 
back to being seated on a high office stool, placed on a Wagon cross- 
ing a ploughed field, and the author thinks that a ride on the top 
of some of our buses is about as comfortable. 


Fia. 2. 


Under existing conditions there has been no other means of con- 
veyance which is satisfactory from the commercial side for small 
traffic. 

The cost of an omnibus of the best type is about £175, and this 


bus requires eight horses, averaging £35 each, making a total capital 


outlay of, say, £450 for each omuibus complete. 

The working costs in a large proviucial company, which include 
wages, food, and stabling, aud all repairs, are no less than 8d. per 
*bus-mile, excluding capital charges. 


3. AUTOMOBILES TO REPLACE OMNIBUSES. 
This is a step in the right direction, but the great cost of the cars 
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and the working and upkeep are at the present time very unsatis- 
factory where a number of passengers have to be carried. 

Several towns are experimenting with cars of various types, and 
in many cases have abandoned them. 

If electricity is adopted the cars must be separately charged, and 
the weight of the accumulator is often equal to the car and its load. 


a 


* 
Frere fran ee 


Fi. 3. 


A new automobile has recently been described in the,, public 
papers, in which the weight of the battery and motor does not much 
exceed half the total weight of car and load. 

Improvements in the relative weight of battery and car will 
undoubtedly take place, but so long as the car carries its own motive 
power there must of necessity be the additional weight which might 
otherwise be a paying load. Moreover, where accumulators are the 
motive power, and also oil and other engines, the maintenance is an 
item that cannot be ignored, and the efticiency losses in the accumu- 
lators are well known to be considerable. 

The author is aware, from personal knowledge, of several towns 
which are undecided as to the best course to adopt, and is confident 
that the following system is a complete solution of the difficulty, 
the principal features of which are as follows: 

1. No permanent way is required. 

2. Overhead equipment is reduced to a minimum. 

3. The motor cars have only the weight of motor and gearing. 

4. The system is worked from the same generating station and 
mains as the tramway system. 

5. The first cost is therefore enormously reduced. 


6. The cars or "buses may run through any streets which allow 


vehicular traffic. 

With the assistance of some views taken from actual photographs 
of the system, and cinematograph pictures thrown upon the screen, 
the author hopes to clearly demonstrate that this system is a solu- 
tion of the present difficulty. | 


The system is that of an automobile or motor car, haviug a motor 
only geared to the whecls of the car in the usual way. 

Instead of accumulators being carricd by the automobile in the 
ordiuary way, the power is taken from overhead wires, aud the 
system adopted enables these overhead wires to be so fixed that 
they appear to be only telephone or telegraph wires by the road- 


57 aud, therefore, cutirely unobjectionable from an æsthetic point 
of view. 


The idea of taking the power from overhead wires for motor 
carriages of various descriptions is not new. 

When the motor car, as it practically is to-day, came before the 
public, some of the papers gave a prophetic series of pictures show- 
ing all sorts and conditions of cars, and even houses upon wheels, 
going in various directions and destinations, but it has remained 
for the inventor, Mons. Lombard Gerin, of Paris, to introduce and 
put to a practical test his idea upon a commercial basis. 

1. The first photograph shows a road in the Forest of Vincennes, 
near Paris, with the overhead wires, and it will be seen that the 
road has the appearance of nothing more than a telephone or tele- 
graph line by the side of the road. 


Fid. 5. 


The author showed several views from which we have made a 
selection. The overhead equipment is only a pole of comparatively 
slight scantling, with both positive and negative wires, supported 
on a very short bracket. ; | 

It is obvious that this arrangement is less than the ordinary 
overhead system, both in first cost and maintenance. 

In place of the fixed trolley pole, which necessitates the%car 
maintaining an approximate parallel position to the overhead wires, 
and, moreover, often requires the long bracket arms which are so 


Fig. 6. 


unsightly, in this system the connection is made by a flexible cable, 
which enables the motor car or bus to travel i any part of the road, 
and to turn complete circles without in any way entangling the 
connection with the overhead wires. 

One of the views shows the trolley which travels along slightly 
in advance of the car. 

This trolley is about 40 lbs. weight, made of aluminium, and runs 
upon the two wires driven by its own motor. One of the pictures 
shows the trolley enlarged, so as to make clear the arrangement, 
which is as follows :— 

1. A three-phase motor on spring suspension, the revolving part 
or rotor of which is external. 

2. Two trolley wheels, acting as rolling contacts on the positive 
and negative conductors. 

3. Two fibre wheels, mounted on the spindles of the trolley 
wheels, which are frictionally driven by the above-mentioned 
rotor. 

4. A framework carried on bearings on the trolley wheel spindles. 
To this is attached the flexible cable leading to the vehicle. 

The action is as follows: 

Continuous current is conveyed vid the trolley contact wheels, the 
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framework and the main conductors of the flexible cable to the con- 
troller and motor of the vehicle, which is propelled in the usual 
way. The motor armature, however, has at the end, remote from 
the commutator, three collecting ring3, which, being connected to 
suitable points in the winding, give out three-phase alternating cur- 
rent; this is led back to the little three-phase trolley motor by 
three small conductors in the flexible cable, and so causes the latter 
to move along. the wires at approximately the same rate as the 
vehicle om the road. An electro-magnetic brake is also fitted on 
the trolley motor, capable of being actuated at will by means of a 
sixth small wire in the flexible cable. 

The pressure on the Vincennes route is 500 volts, supplied by the 
authorities, and no trouble is experienced with the insulation, either 
in the overhead equipment or the automobile. 

The poles shown are wood, and therefore much larger in diameter 
than iron poles. f 

The flexible cable foim car to line is always kept in tension by 
an automatic arrangement, irrespective of the relative positions of 
car and line. 

The car is in the form of an omnibus, with a rear platform, 
so common in French vehicles of this class, and this omnibus 
1 8201 up in a first-class manner, with solid rubber tyres to the 
whee 

The weight of this car, empty, is 3 tons, and when loaded 5 tons. 
The car is propelled by a motor, capable of exerting a maximum of 
15 B. H.P. at 500 volts, and the speeds are varied in the usual 
manner by a controller, which is a modified type of the tramway 
controller. 


This omnibus is fitted up in a luxurious manner, and with 


motor equipment complete costs £640, but for ordinary use one 
with less expensive fittings is used. 

4 ride in this vehicle is as comfortable as tn a private 8 

and certainly preferable to the ordinary tramcar. 

The comparison between this system and the electric tramway 
resolves itself into :— 

1. The cost of permanent way, both capital and maintenance. 

2. The extra cost of current for operating automobiles on common 
roads on the system described. 

The question of traction on rails v. common roads is one of 
resistance, and this varies so enormously under different conditions, 
that it is difficult to make a fair comparison. 

The papers by Prof. Hele-Shaw and Mr. Brown, and the fact that 
the members have decided to form a committee to deal with this 
question, are indications of the traffic which is likely to take place 
on our common roads in the near future. 

The views shown will, I hope, give you a clear idea of this system 
of electric traction, and in what manner it differs from the ordinary 
overhead systems. 


The author next showed some views by the aid of the cinemato- 


ph. 

The first showed a car coming along the road and steering 
clear of all other traffic in the same way as an independently 
driven car. 

I have explained that where only a moderate service is re- 
quired, it is not necessary to erect wires both sides of the road- 
way, and to allow two cars to pass, the plugs or connections have to 
be exchanged, and the next view (which i is reproduced) will show 
this operation. 

You will see the two drivers meet, and there is no difficulty in 
making this exchange, which is always effected at a stopping place, 
so that no time is lost in this operation. 

If the service warrants the expense, overhead wires can be erected 
on both sides of the street, and with this extra overhead work it is 
not so unsightly as the ordinary overhead equipment, as the: fore- 
going views have already shown. The exchange of connections is 
then, of course, unnecessary. Experiments have been successfully 
made with a new trolley, which will enable one set of overhead 
wires on one side of. the road to operate cars in both directions, aud 
this will save the cost of a double route. 

This system is not yet, however, in practical use, and in busy 
thoroughfares it may be preferable to erect wires on each side, in 
order to better regulate the traffic. 

This system opens up a wide field in every direction. 

Where the ordinary overhead wires or the track in the roadway is 
objectionable, or the roadway is too narrow for a double line, this 
automobile trolley system can be used. 

The numerous omnibus services that ply between railway stations 
and neighbouring towns can be efficiently replaced by such a system, 
and by building suitable cars, such a service, from its low initial 
cost, will prove more profitable than many intended “light rail- 
ways.” 

For bringing produce, especially fruit, from Kent and other 
neighbouring counties to London, this system would be sufficiently 
elastic to meet such requirements, stopping where required to take 
up the goods. 

This system is to be put down almost immediately in a town 
where omnibuses are now running, and I hope I may have the 
opportunity to lay the results before this Section in Glasgow. 


DIscUssION. — 


Major-General WEBBER : The points that occurred to me were 
especially with reference to the overhead part of the system at the 
poles and conductors, how far the inventor of this system would 
overcome the well-known difficulties as regards the interference with 
other electrical conductors following the same roads. Had he made 
any arrangement for that? Would the author state the distance, 
the length of the spans, the size of the wires, and the manner of insu- 


lating them, and how it was proposed to keep the conductors as 
nearly as possible within the same position horizontally? . 

Mr. Brown asked whether Mr. Aldridge could give any particulars 
of the initial cost per mile, and if the system would be suitable for 
a tourist route on which there would be five or six "buses each way 
over 20 miles in the summer and in the winter? What would be the 
initial cost for setting the whole apparatus? Tourist traffic was 
being developed a good deal in Ireland, and he was frequently asked 
about such matters. 

Mr. SHOOLBRED said that the question of the mechanism of the 
travelling motor was of considerable importance. There were a 
great many other points of considerable importance, and it seemed 
at first sight undesirable to have a motor with such a thing asa 
transformation from three to two-phase system taking place there. 
Could it not be done in a less cumbrous way? The operations 


should be simplified by making them as few as possible. The 


question of the value of the application of this system was one of 
immense importance. The simple fact of dispensing with per- 
manent way made the system interesting and ingenious. There 
appeared to be certain points with regard to the travelling carriage 
(which weighed 40 lbs.) being obliged to travel the whole length of 
the line, which formed considerable objection and which ought to 
be considered. 

Mr. Sypnay F. WALKER said that they had to thank their friends 
in France for another advance in the traction of electromobiles. 
This apparatus was an amplification of a system running, he 
believed, on the Belgian canals at Charleroi. It appeared to him 
that it was the logical outcome of the development of trac- 
tion to agricultural districts, but there were a great many 
difficulties in the way. In the first instance, as long as 
the horse remained on the road they kept. the roads in a state of 
unevenness, because of his continual pounding. He made holes 
which increased the tractional resistance very much, and increased 
the vibration, and would particularly increase all the difficulties 
that lay in the way of such a system as this. As Mr. Shoolbred 
indicated, the flexible cable wanted very careful attention. He 
gathered that it had received it, and that there was not a great deal 
of strain upon it, but you could not get over the fact that they had 
six wires there; that they would have at certain times, at any rate, 
large differences of electric pressure between them; they might 
have large variations of differences of pressure giving rise to induc- 
tion, and they had all the materials there for the deterioration of 
their insulation and sparking across, which was one of the greatest 
troubles electrical men had to deal with. He gathered that 15 H. p. 
was the maximum that the motor was capable of exerting. That 
was too small, he ventured to suggest. One of the greatest 
mistakes made in the introduction of electric motors for 
almost every new thing was that the power was almost 
always put too small. Under the circumstances, he should be 
inclined to put 50 H. p. They had all the trouble of carry ing 
the weight of a 50-H.p. motor, and it introduced considerable 
financial and other difficulties in the way of the introduction of a 
new thing. The temptation was to cut the thing as low as they 
could, because cost was so much looked at; but if they put a 50-H.p. 
motor on that apparatus, they could be sure that it was always 
getting all the current it wanted; they need not be afraid of un- 
evenness of road or other tractional difficulties. Although they had 
a 50-H. P. motor there, if they only wanted 5 H.P., the extra cost of 
running that 5 H. p. would be very small in comparison with the cost 
of possible breakdowns. 

Mr. ALEX. Sremmns said that the author spoke as though the 
system was somewhat novel, but in 1879 Siemens & Halske ran the 
first electric tramway at an exhibition. They also ran a bus between 
Charlottenburg.and Spandau on those very lines. They took cur- 
rent with the trolley system, which they had employed largely since 
in mines and large works with perfect success. He could under- 
stand Mr. Shoolbred objecting to the 40-lb. weight being carried 
overhead. He shared his objection, and thought that if a thick 
pan of india-rubber might be put on the motor it would lessen the 

low when it fell ! 

Mr. ALDRIDGE, replying, said that Major Webber asked questions 
as to the overhead equipment. He would like to point out that 
that line had been put up to some extent in a temporary manner to 
show what could be done in that way, and as much as possible 
ordinary tramway material was used. The insulators were turned 
up the other way, but they were very similar to the ordinary tram- 
way insulators and connections which they saw every day. As to 
the question of the other neighbouring wires, so far as he was con- 
cerned, he had had nothing to do with other wires, for they had a 
clear roadway for two miles, and had no interference. Going 
through. an ordinary thoroughfare they would have to take great 
precautions, because the 500 volts being across the two wires, as in 
the present system, they would have to take pains to prevent 
damage being done. In the outlying country districts there 
should be no difficulty in keeping clear of overhead tele- 
phone and telegraph lines, but in the crowded districts they 
would have to take extreme ‘precautions. Mr. Shoolbred made some 
remarks about the little trolley. As he (Mr. Aldridge) explained, a 
trolley had been tried and found to answer which was much lighter, 
and the two trolleys had been so arranged that they passed each 
other. Undoubtedly as time went on that trolley would be 
improved. It was only the second or third made, and, therefore, 
there was every hope that they would have something lighter, and 
something which would not require india-rubber springs to obviate 
the damage in the fall. There were two lines in France, and they | 
had never had the slightest trouble with the falling of the wires in 
any way. If this paper had been read years ago on the ordinary 
tramway system, thcre might have been many more objections made 
as to the possibility of the falling wires which did occur. Mr. 
Walker mentioned about the size of the motor, but 15 H.P. was 
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enough for the purpose. They could put one as big as they liked, 
but that was nothing to do with the system. The cable had given 
no trouble whatever. Mr. Siemens’s remarks about a previous 
system of this sort he might expect, when he was connected with 
Germany and knew all that was going on. The German patent for 
thistsytem had been granted, and there was sufficient novelty in it, 
or it would not have been granted in such a country as Germany. 
That was not a dragging trolley; it was a travelling connection, 
and nothing more. 


THE MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY. 


By Sir W. H. PREERCE, K. C. B., F. R. S. 
(SSeotion G, September 10th.) 


A MONORAIL line has been projected by Mr.. Behr between Man- 
chester and Liverpool to accommodate express passenger traffic 
alone between those two cities. It is to be worked by electric 
traction, and to attain very high speeds. The train is $o consist of 
only one coach, weighing 45 tons, and seating 64 passengers. Start- 
ing at every 10 minutes, and travelling at. the mean rate of 110 
miles an hour, it will do the distance of 343 miles in 20 minutes. 
The fares will be slightly lower than those charged at present. 

There will be no intermediate stations, no points, nor crossings. 
There will thus be no necessity for siguals to protect the line during 
other operations. Signals would be needed only to secure a perfect 
block system of working the line. The monorail railway was pro- 
jected by Lartigue in 1882. We have only one example of this 
system of railway in the United Kingdom, viz., between Listowel 
and Ballybunion, in County Kerry, Ireland. This line was designed 
and enginecred by Mr. Behr. The Act was obtained in 1887, and 
the line was opened for traffic in February, 1888, and it has been 
running ever since. 

The line is 94 miles long. It has one intermediate station, 
Liselton. There are 42 level and farm crossings. It is worked by 
steam. The train consists of a locomotive and four coaches. It 
cost £33,000 to build, or £3,06Q per mile. When I inspected the 
line in the early part of this year there had never been a Board of 
Trade inquiry into any accident. The maintenance of the structure 
had been effective. No rail had ever been turned. The mechanical 
structure had exhibited no defects, but several breakdowns had 
occurred in the locomotive and rolling stock. There are three loco- 
motives, eleven passenger coaches, and two brake vans. They had, 
however; continued to work the line uninterruptedly for 12 years, 
and there had been no renewals or new stock. 

Its main principle is the suspension of the coaches on a single 

elevated rail so that their centres of gravity are below the rail. 
Each coach sits the rail like a saddle. The rail is fixed on trestles 
which are tied and braced together, the tie bars being light rails 
against which guide wheels roll. 

The Manchester and Liverpool Express is intended to be more 
massively and rigidly built. Derailment on such a structure 
is impossible, and curves of comparatively small radius can be 
passed with safety at high speeds. Vibrations and noise will be 
reduced, and travelling will be conducted with greater comfort than 
at present. 

It is proposed to fix the generating station midway at Warrington, 
and to transmit the electric energy at high pressure (10,000 volts) to 
each terminal station. There would be sub-stations along the line 
at distances apart of four miles where the 10,000 volts would be 
brought down to 1,000, at which pressure it would be picked up by 
the motors on the coach. 

The speed which a train can acquire on a railway depends on the 
power that can be continuously applied at the tread of the driving 
wheel. Electricity enables the engineer to apply instantaneously 
to light loads a power which steam cannot api. Hence speeds 
are possible with electricity which are unattainable with steam. A 
coach weighing 45 tons can easily and quickly attain 110 miles an 
hour. 1,600 H. P. will accelerate the coach so as to attain this speed 
in 110 seconds, and 500 H. p. will maintain this speed on the level. 
Electricity has two advantages over steam. It enables us to obtain 
an acceleration of 14 fect per second, which is virtually the limit 
that can be obtained without causing discomfort to the passengers, 
and secondly, it applies a continuous and constant torque, instead 
of the variable one due to the reciprocating action of the ordinary 
steam locomotive. Hence it not only enables us to maintain high 
speeds on long through lines like the proposed Manchester and 
Liverpool Express, but it enables us to attain high speeds with 
greater rapidity on short lines having frequent stoppages, like the 
Metropolitan Railways of London, and thus increase the capacity 
of the line for trathe. 

The chief causes of accident on ordinary railways, viz., collision, 
derailment, points, and the human error of the signalman, will be 
removed from the lines. Hence travelling will be much safer. 

As regards accidents on railways. They are generally due to 
collision. There can be no collision where there is only one train. 
While the one train is running between Liverpool and Warrington, 
it is a mono-train railway. But, supposing the tratlic increases, it 
is an easy thing to break up your section into blocks of a little over 
four miles, while maintaining absolute security, because the way of 
working is not to put up outside visible signals to control the driver 
cf the train, but to cut off the current. When a train has gone it 
cuts off the section of four miles behind it, and makes the whole 
system dead, and the moment the second train comes within four 


miles of the first, it stops, and there can be no collision. Ninety 
per cent. of the railway accidents are due to the faults of human 
beings, but in the Manchester—Liverpool system the human element 
is at a minimum. ö 

Mr. Behr has prepared a short paper on brakes and signals, which 
he will now rend. : 


MANCHESTER AND LIVERPOOL RAILWAYS; BRAKES 
AND SIGNALS. 


By F. J. BEHR. 
(Section G, September 10th.) 


THE question of brakes and signals are so intimately connected that 
the one cannot be treated separately from the other. | 

The most perfect condition under which a railway could be 
worked, would be that in which both brakes and signals could be 
dispensed with, therefore it follows that the fewer the occasions for 
using either, the better. 

Now as to brakes, there is a limitation of their application, which 
depends not so much on the mechanical appliances themselves as on 
the endurance of the human bodies in the trains. It was stated by 
an eminent railway official that with the Westinghouse brake, a 
train travelling at 60 miles an hour could be stopped, as an 
emergency brake, within 360 yards without inflicting too great a 
shock on the passengers. In the same way, a train travelling at 110 
miles an hour could be stopped within 500 yards, and probably in a 
shorter distance, as in the latter case electrical means are at hand, 
such as the reversal of the motors, so as to turn them into dynamos. 
More rapid stoppage could only be made with great discomfort to 
the passengers. Now in the ordinary way of working our railways 
at present, there are many occasions in which it might be important 
to stop the train as rapidly as possible. For instance, if a train in 
front should be seen, or some shunting operations not yet com- 
pleted, or many others too many to enumerate, but no brake, how- 
ever powerful, would be of the slightest use to-day to avoid a 
sudden obstacle, such as a stone placed on the rail, or a broken rail, 
for it is impossible for the driver to be aware of such obstacles 
until he is practically upon them. For these cases of great 
emergency, therefore, the stoppage at 300, or 200, or even 100 yards 
is quite useless. f 

What I wish to show now is, that on the proposed high-speed 
electrical railways, though it is quite possible to brake the train 
within less than 500 yards, it never can be necessary to bring it to 
a standstill at even a much longer distance. 

On the proposed railway there are no level crossings, no switches, 
no shunting operations, and, in fact, nothing that will require the 
train to be brought to a standstill, except in the event that a pre- 
ceding train should break down. Besides this one case, the brakes 
can only be used for stopping as you approach the stations. A broken 
rail offers no danger in this case whatever, for the train would run 
over it without any danger or difficulty. This can easily be shown 
by carefully considering the relative position of the wheels in the 


t 


‘carriages to the rails over which they travel. 


I now, therefore, have only to explain the manner in which it is 
arranged that the driver of each train shall be informed of the 
possible stoppage of the train in front of him. 

No second train will leave the station at Mànchester or Liverpool 
until the first has reached Warrington, a distance of just 17 miles. 

We sub-divide the line for the purpose of signalling into eight 
sections of 4'3 miles each. As trains leave Manchester station a 
danger signal is put up automatically at that station, a second 
similar danger signal is put up in the same way at 43 miles off, the 
first remaining at danger. The train travels on until it reaches 
8°6 miles, when it puts up a third danger signal, and simultaneously 
the signal is lowered at Manchester or Liverpool station, so that the 
second train can leave when the time comes. 

Now, we will assume that the first train has met with an accident 
after passing point 8°6 miles, the second train would travel at a 
higher speed right on, but when it passea point 4°3 miles, the danger 
signal at that point not having been removed by the first train, as 
this never reached point 13 miles, the driver of the second train 
would be informed that the first train had met with an accident 
beyond 8'6 miles, and therefore that he had to slow down, but that 
for such lowering of his speed he had a clear run of over four miles. 
Therefore, there could be no difficulty in any case to stop even with- 
out using the brake at all, by simply cutting off the current. 

Whenever a train passes over a point where the danger signal is 
put up this is also produced, either electrically or mechanically, by 
avery simple and inexpensive contrivance in the cabin of the 
electrician, so that he should be perfectly able to see it without 
difliculty even if there was a thick fog. 

Under these conditions of travelling, it seems, therefore, super- 
fluous to have any emergency brakes, and though we shall be able 
to stop the trains within 500 yards, no case can be imagined in 
which it would be useful or necessary to resort to such a stoppage. 

A six minutes’ service of trains can be established without any 
alteration in the proposed arrangement, and if a three minutes’ 
service was required, the blocks would have to be reduced to two- 
mile sections, giving a clear run of two miles in case of a 
breakdown. 


DISCUSSION. 


Mr. SHoousrep said that Sir W. Preece mentioned that the 
principal causes of the postponement or the throwing out of the 
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Bill were due to the opposition of the Mersey Docks Board and the 
Salford Corporation. Might he ask, as an outsider, whether the 
committee did not appear to be hardly satistied on the question of 
the speed, and the efficiency of the brakes at that speed? It was 
apparently on that point that they wished for further information 
to be provided, so that the committee tbat eventually dealt with 
the Bill could be quite assured that the public would be travelling in 
safety. One of the points said to be raised before the committee, 
was the question not merely of speed and brakes, but also as a 
secondary question, that of the air friction, which it was said that the 
train might expect to encounter. A short time afterwards he 
happened to note the result of some experiments lately carried out 
in the States, where they attempted to find out the result of the air 
which found its wry eddying in the space left between the carriages 
themselves. They had considered the question of the conical form 
of the engine, whether it shall be like the ram of a vessel. 
He thought there was a considerable reduction (about 40 
per cent.) of the air friction by simply boarding up those 
spaces or interstices between the carriages. Perhaps Sir 
William could give them some more correct results as to experi- 
ments since carried out, as that point was of considerable import- 
ance in connection with the travelling of the train. The Brussels 
Railway seemed to be the only one working, and it was calculated 
from that what might take place at 100 to 110 miles an hour. Com- 
mittees were cautious about accepting theories, and they preferred 
accepting facts instead. Mr. Behr mentioned that the rolling stock 
weight was 50 tons with its motors, and its carriage length about 
55 feet. Compare that with the weight of the present passenger 
carriage, long Pullman saloons, two and three bogey, whose average 
was somewhere about 20 tons. Were they to pay that heavy price 
of doubling the weight of the train? If they were to increase the 
weight to 50 tons, how many of the carriages—— 

Sir W. H. Preece asked if the speaker had realised that the 
weight of the train, ‘which consisted of one coach containing motors 
and passengers and everything complete, was only 45 tons. There 
was nothing else to be added to it. 

Mr. SHOOLBRED asked how many of those 45-ton units would be 
required to counterbalance the first class train at the present 
moment? What was the gross weight per passenger carricd ? 

Mr. BEHR: Sixty-four passengers; 12 cwt. per passenger. On 
the South-Eastern Railway corridor trains the weight per passenger 
was 1} tons. 

Mr. SHOOLBRED asked whether the drawing of the motor shown 
on the screen was the one intended to be used on the Liverpool 
line. At the very speed at which it was proposed to travel, was it 
not likely that there would be considerable friction and abrasion in 
the inside teeth ? 

Mr. S. F. WALKER said that this system was one of the instances of 
the superiority of electrical distribution over ordinary locomotion. 
The real question was not the weight per passenger, but the carrying 
capacity per passenger. He referred to the progress now being 
made by the polyphase system in this country. Prof. Carus- Wilson 
pointed out recently that the polyphase motor had many advan- 
tages over the ordinary continuous current motor, particularly that 
of having no commutator to bother with. On the Liverpool line it was 

d to use 1,000 volts. A little while ago they would have 
considered that a serious matter. We had become accustomed to 
500 volts in the streets and nothing particular had happened, but 
1,000 volts was a little bit high. He proceeded to refer to a dispute 
between one af the directors of the electrical railways in Switzer- 
land and the French Government, and: the experiments performed 
by Weber with alternating currents applied to his own person. 

Mr. F. B. BEHR, in replying, said, with regard to the Parlia- 
mentary proceedings, there was an observation made on the brake, 
but it was stated that it had not been sufficiently explained to them 
whether the brake power was sufficient. The paper he had read 
was really read with the intention of explaining to the future com- 
mittee that point which they missed last time. Ostensibly they 
said that they refused to pass the Bill, because they said that they 
might have avoided taking a picce of the Dock Board's estate in 
Liverpool, and that they might have satistied the Salford Corpora- 
tion by going in a tunnel instead of a viaduct. There was no ques- 
tion before the Committee about the friction of air, therefore 
that matter did not come up. The Board of Trade were the proper 
authorities for safeguarding the public, and they would be very 
careful not to allow those trains to be run until they were safety 
itself. The Committee did not go into the details of the safety of 

ngers. It was entirely a matter fur the Board of Trade. The 
motor shown was not the one proposed to be employed, but it was 
eonstructed for the Brussels experiments by Messrs. Parker. That 
motor acted successfully, and the chain acted during 18 months 
so satisfactorily, that they. never had once to shorten the 
link, and the teeth were there for inspection, The chains 
acted contrary to the expectations of many people. At Brussels 
they ran up to a speed of 85 miles an hour. With regard to the 
volts, he forgot to say that the Brussels experiment was worked 
at 750 volts, therefore to do it at 1,000 volts was only one step 
iu advance. Having run there at 750 volts without difficulty, he 
thought they might as well try to do 1,000 volts. He tried in the 
whole design to avoid as much as possible every cause of danger. 
One of the causes was, no doubt, coupling, aud he thought that at 
such speeds it would not be safe to run coupled carriages. There- 
fore, to run the system economically by electricity they had to 
run very frequent and light trains. The London & North- 


Western Railway ran two express trains to Scotland per day, 


weighiug each 450 to 500 tons, in the morning and the evening. 
He thought if, instead of that, they ran 20, and cvery 10 minutes 
or half an hour, according to the public want, they probably would 
carry more passengers and accommodate the public much better. 
The economy was not only the time of travelling, but in waiting for 


the train. In designing the Liverpool service, they designed it for a 
10 minutes’ service. With one carriage weighing 45 tons, and carry- 
ing 64 passengers, they would carry about 7,500 passengers per 
day. The idea was ridiculed that there was to be such a number 
carried. The whole three existing railways together said that they 
only carried 1,500. Mr. Behr had them counted, and found 
that they carried 4,000, but they would not produce their 
books. They proved to the Committee that they really 
lost by their service! They proved that they carried the 
service at a dead loss of £200,000. Mr. Behr said that the traffic 
between any great towns could not be the criterion of what the 
traffic would be at increased speed. They could carry more by small 
trains at frequent intervals, whatever the other lines carried. The 
cost was such, that they produced before the House of Commons 
Committce a calculation that they could pay a dividend of 15 per 
cent. on the share capital without raising the prices, but charging 
slightly less than the existing railway companies with a traffic of 
4,000 passengers per day. As to the centre of gravity, in the 
design of the coach of the Liverpool railway, it was about 15 inches 
below the top of the carrying rail, therefore it was a stable 
equilibrium. 

Sir W. H. Preece, also replying, said that the dual capacity of 
the paper that day was due to the fact that originally he undertook 
to read it. Mr. Behr was expected to go to Russia, but as he had 
not gone, he (the speaker) thought it would be interesting to the 
section to bring him down personally. He had answered most of 
the questions, but one he had not, and that was regarding the 
question of danger. Mr. Walker had referred to some experiments 
recently undertaken by Prof. Weber, and he was inclined to think 
that there were a good many misprints in the report that they had 
seen in the press. He spoke of being paralysed with 50 volts. If 
he had said 500 volts there might have been something in it. He 
(Sir William) had not been paralysed with 2,000 volts. He had 
been very uncomfortable, and did not want to undergo the ordeal 
again, but he was not paralysed. - Different individuals were 
differently sensitive to the effects of voltage. It was not voltage 
that they had to fear so much; it was the flow of current through 
us. It was current that killed, and if their hands were in a dry 
state they might often handle 20,000 or 30,000 volts. Everyone of 
them could experiment with Röntgen rays and frequently get shocks 
from those coils. They did not hurt them because their hands were 
in a dry state; the body offered a very large resistance and very 
little current went through; they could handle large voltages with 
impunity. But if they wetted their hands and the resistance ran 
down from 1,000’s to 100’s or 10’s, no doubt they would feel shocks. 
He did not think the most sensitive person would be paralysed with 
50 volts. There was almost a consensus of opinion all over the world 
that 500 volts was the proper voltage for tramways, because thé@re is 
no record of a person being seriously damaged by 500 volts. 750 
volts would be used in some places. 


E 
: » 


ON THE APPARENT EMISSION OF CATHODE RAYS - 
FROM AN ELECTRODE AT ZERO POTENTIAL. 


By CHARLES E. S. PHILLIPS. 
(Section A, September 8th.) 


Ir has been noticed by many people who work with X ray or 
other vacuum bulbs that numerous bright green patches occasion- 
ally appear upon the inner surface of the glass walls of a bulb 
while a discharge is passing, especially during the process of 
exhaustion. . 

These green flecks vary considerably from time to time both in 
shape as well as in position, aud efforts have been made to 
connect their existence either with want of uniformity in the com- 
position of the glass or with irregularities in the surface of the negative 
electrode. l 
I I have already, in another place,“ given some account of an 
experiment made with the object of clearing up this uncertainty, 
and now beg to supplement that work with the following observa- 
tions as to the cause of the phenomenon. The experiment just 
referred to consisted in using a pivoted disc of aluminium as the 
negative electrode in a bulb containing rarefied air, so that when 
green patches appeared a rotational movement of the disc (actuated 
by means of an external magnet) would show whether the patches 
of green moved in a corresponding manner or not. It was seen that 
they did so move. 

A distinct feature of the experiment, however, consisted in ascer- 
taining whether those flecks which persisted after the discharge had 
ceased were still sensitive to movements of the cathode. This also 
was found to be the case. The proof, therefore, that the green 
patches were associated with an emission from the cathode appeared 
complete. 

But it was further noticed that subsequent to the passage of a 
discharge, and even when either or both of the electrodes were con- 
nected to earth, still the green flecks were easily visible upon the 
glass walls of the bulb, and continued to move as before when the 
cathode was rotated. 

This was apparently a case in which cathode rays were emitted 
from an electrode at zero potential. 

I do not know that any explanation of this effect has so far been 
offered, and I therefore venture to bring forward the fullowing sug- 
gestions, supported by further experiments, 

When a piece of metal is placed in a rarefied atmosphere, and 
made the negative pole for an electrical discharge passing across the 
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attenuated gas, innumerable small bright specks of light appear 
over the surface of the metal. It was found convenient in my par- 
ticular case to use an iron electrode for observations of this effect, 


because it had the advantage of being readily magnetisable from 


without. The addition of a similar iron electrode to act as the 
anode determined the shape of the magnetic field. With such an 
apparatus it could be seen that the bright spots appeared principally 
upon the cathode while the discharge passed, and that the creation 
of a magnetic field between the electrodes made visible the indi- 
vidual luminous streams of gas emanating from those tiny points of 


light. The paths of these luminous streams, becoming bent by the 


action of the magnetic field, followed the direction of the lines of 
magnetic force, and exhibited a tendency to. become spiral in 
accordance with well-known laws. In this way a fine layer of 
sodium upon the anode was caused to fluoresce through the action 
of the negatively electrified particles beating down upon it. One 
was able, in fact, by this means to cast shadows of objects placed in 
the paths of the bent streams, and at a pressure considerably higher 
than that necessary for the production of the well-known cathode 
shadow effects. In the above case, however, the method served to 
clearly establish the fact that the bright points of light upon the 
surface of the cathode indicated the places from which the jets of 
gas originated. 

The number of these jets became less as the exhaustion was con- 
tinued, and individual streams were very clearly seen owing to the 
action of the magnetic field. When the discharge began to cause 
fluorescence in the glass of the bulb some green patches made their 
appearance, and, in some cases, when the cathode was magnetised a 
bright spot, which was previously judged to indicate the origin of a 
green patch upon the glass, would shift to a new position upon the 
electrode. In all such cases the corresponding patch also moved in 
a similar manner upon the glass. 

At sufficiently high exhaustions the bright spots upon the elec- 
trode disappeared entirely, although green flecks were still visible 
upon the glass. But a movement as before of the electrode, as well 
as its magnetisation gave results consistent with previous observa- 
tions. 

Under these conditions, when the discharge through the bulb 
was stopped, green flecks were still visible for about 10 seconds. 

A positively charged body was brought up to the outside of 
the bulb, and the patches brightened considerably. A negative 
charge similarly placed extinguished the flecks completely. This 
was also the case when the electrodes wereconnected to earth. 

Finally, vacuum bulbs, such as X ray lamps, &c., exhibiting green 
flecks while in operation, were generally found to deteriorate if 
laid aside for a month or two, owing to an increase in the pressure 
of the contained gas. We see, therefore, that, in the first place, the 
bright points of light upon the surface of the cathode are due to 
the emission of fine jets of gas; also that such jets, if negatively 
charged, may be made to cast shadows of objects suitably placed in 
their paths. It is at the same time clear that the green flecks 
referred to above are due, during the passage of a discharge, to these 
same jets of gas impinging upon the inuer side of the glass walls, 
and that, under the conditions existing immediately subsequent to 
the passage of the discharge, it is evident that streams of gas con- 
tinue to be emitted from the pores of the electrodes. In spite of the 
fact that with the electrodes connected to earth these streams consist 
of unelectrified particles, they assume that property of ionisation 
during their passage across the space within the bulb which appears 
to be essential to the production of local fluorescence in the glass 
upon which they impinge. 

This latter effect, while explaining the process by which a cathode 
emission may appear to originate at an electrode with no electrical 
charge upon it, is one to which I wish to draw especial attention, 
for there is reason to believe that the upper limit of speed for the 
individual particles constituting the jets cannot exceed the rate at 
which sound is propagated. 

It is therefore interesting to find that, under such circumstances, 
fluorescence was produced in the glass upon which the streams 
impinged. 

As many of the observations referred to here were made during 
the course of an investigation into the diselectrifying action of mag- 
netism now being carried out by myself at the Davy-Faraday 
laboratory of the Royal Institution, I desire to express my indebted- 
ness to the managers of that Institution for the facilities which they 
have kindly placed at my disposal. | 


WIRELESS TELEPHONY. 
By Sir WiıLLIam HENRY PREECE, K.C.B., F.R.S. 
(Section G, September 10th.) 


TRE first experiments in this direction were made in the month of 
February, 1894, across Loch Ness in the Highlands. On that 
occasion trials were made to determine the laws governing the trans- 
mission of Morse signals by an electro-magnetic method of wireless 
telegraphy, which has formed the subject of frequent reports to this 
Section since 1884; two parallel wires well earthed were taken, one 
on cach side of the lake, and arrangements were made by means of 
which the wires could be systematically shortened with a view of 
ascertaining the minimum length necessary to record satisfactory 
signals. It occurred to Mr. Gavey, who was experimenting, to com- 
pare telephonic with telegraphic signals, i.e., to ascertain whether 
articulate speech could be maintained under the same conditions as 
Morse signalling. The trials showed that it was possible to ex- 
change speech across the Loch at an average distance of 1:3 mile 


between the parallel wires when the length of the wires themselves 
was reduced to four miles on each side of the water. 

What led to this train of thought was the fact that although the 
volume of telegraphic current was immensely greater than that of a 
telephonic current, whenever, through want of balance as a loop, 
disturbance was evident, then telephonic cross-talk was also mani- 
fest. In other words, a weak telephonic current was apparently as 
powerful a disturber as a strong telegraphic one. 


4, Telephone receiver (60° ). 

B, Deckert transmitter. 

o, 10 Obach dry cells (14 volts). 

D, Press button on a to move switch from R (receiving) to T (trans- 
mitting). Transmitting current 5 ampere. 


DIAGRAM OF CONNECTIONS. 


The sensation created in 1897 by Mr. Marconi’s application of 
Hertzian waves distracted attention from the more practical and 
older method. Mr. Evershed and Principal Oliver Lodge had 
in the meantime much advanced the system by introducing admir- 
able call systems. 


WIRELESS TELEPHONY af SEA. 


In 1899 I conducted some careful experiments on the Menai 
Straits which determined the fact that the maximum effects with 
telephones are produced when the parallel wires are terminated by 
earth plates in the sea itself. It became quite evident that the 
ordinary inductive effects are much enhanced by conductiveZeffects 
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WIRELESS TELEPHONY TO THE SKERRIES. 


through the water, and that in consequence shorter wires are 
practical. No special apparatus seems necessary. The ordinary 
telephonic transmitters and receivers were used without induction 
coils, 

It became desirable to establish communication between the 
islands or rocks known as the Skerries and the mainland of Anglesey, 
and it was determined to do this by means of wireless telephony. 
The lighthouse at the Skerries was wanted to be in eommunication 
with the coastguard station at Cemlyn. A wire 750 yards in length 
was erected along the Skerries, and on the mainland one of 34 miles 
from a point opposite the Skerries to Cemlyn. Each line terminates 
by an earth plate in the sea. The average distance between the 
parallel portions of the two wires is 2°8 miles. Telephonie 
communication is readily maintained and the service is a good one. 

Further experiments with wireless telephony have recently been 
made by Mr. Gavey, between Rathlin Island, on the north coast of 
Ireland, and the mainland. The east and west portions of the 
island of Rathlin are about 8 miles from the mainland, but a tongue 
of land projects southwards to within a distance of 4 miles. Com- 
munication was required between the lighthouse near the north- 
eastern corner of the island and the mainland, and the question for 
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solution was}whether anzoverhead line runningithe whole length of 
the island from east to} west was necessary: to obtain good com- 
munication, or whether ajshorter line across the neck of the southern 
peninsula would serve. The preliminary experiments that have 
been made prove conclusively that communication, both telegraphic 
and telephonic, has been readily maintained by means of temporary 
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EXPERIMENTS AT RaTHIIN ISLAND. 


wires established across the neck of the peninsula along the shorter 
line. Wireless telegraphy across the sea is now a practical and com- 
mercial system. 

No experiments have yet been made with ships, but it would 
appear simple to speak by telephone between ship and ship or 
between ship and shore to considerable distances, by means of a 
circuit formed of copper wire passing over the top-masts and 
terminating at each end of the ship in the sea, using simple 
telephones. 


DISCUSSION. 


Dr. Larmor said that they could corroborate Sir William on the ex- 
treme simplicity of the arrangements described. He, personally, was 
not competent to say anything about those practical matters, but he 
saw present the man who was the pioneer in the new departure in 
telegraphy across space. Others of them who were at the B.A. at 
Oxford four or five years ago were probably surprised at Prof. 
Lodge suddenly coming forward with a complete system of wireless 
telegraphy. The things he had on the table and what he did were 


quite enough to convince anyone that the system was practical and. 


had only to be developed. . 

Dr. OLIVER Lovar said he had been much interested in those 
trials of Sir William Preece’s, and had from time to time had some- 
thing to say about them. He had always urged that the earth 
tapping, the sca conduction, was really a more important factor 
than the induction between the wires, although the two helped and 
went iu the same direction. In some cases it might be possible 
that the induction was the more powerful. At any rate, with in- 
duction they could get up stronger currents and could have tuning 
better developed and so on, and they could have the principle of 
resonance developed better than with the conduction of the sea. 
With the two terminals in the earth for the sender and the two in the 
sea for the receiver he had had communication between the College 
and his house and could signal from end to end. He believed in the 
sea one could do better. One reason why the telephone and high 
frequency currents were so efficient in this matter was because 
they did not spread through three dimensions. The conductivity 
of the earth was sufficient to keep high frequency currents fairly to 
the surface so that they only spread in two dimensions, and that 
gave a tremendous advantage, indeed, made it possible, he believed, 
to signal over enormous terrestrial distances if ever it were wanted 
to do so. The call which Sir William Preece spoke of depended 
upon the magnifying principle, using the received current to 
actuate a microphone and a magnified current to operate another 
until you got something which would give any amount of energy 
required, so that the energy of the final signal did not depend at all 
upon the energy of the received current. All that the received 
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he found it was the thousandth of a volt. 


current had to do was to liberate the trigger as it were, and they 
could have any amount of energy they might wish. Recently they 
had been using a Morse instrument giving regular dots and dashes, 
working with received currents which were not exactly too 
weak to be heard in the telephone but too weak to be employed for 
signalling purposes. If they had to be so employed it would mean 
` telephone to each ear, a very attentive observer, 
and an absolutely silent room. They might be 
able to make out the long aud short signals with 
that kind of received stimnlus; it might be 
possible to work the Morse instruments and get 
regular signals. That seemed to show that that 
process had a eonsiderable future before it, especially 
from what Sir W. Preece now found, and what he 
was not altogether unprepared to believe, that 
they could actually get the currents strong enough 
over very fair distances to be heard as speech 
There were difficulties about earth currents which 
were felt the most when they tried to record, unless 
they took pains to eliminate them, as he (Dr. Lodge) 
did by tuning. The ear easily discriminated between 
what it was intended to hear and what it was not 
intended to hear. They could discriminate articulate 
speech from earth currents and other disturbances, 
which were sometimes pretty bad. Sir William spoke 
as if the Hertzian wave method was superseded. 
That was a practical question on which he was able 
to judge. He should have thought that there was 
one case for which one method might be more suitable 
and another for another. He should think some 
modification of both might be sometimes convenient, 
There were places for a lighthouse where they could 
not get a good base line. He did not know how far 
a ship would like to have those plates immersed 
in the sea, and the conductivity of the iron — of 
which most ships are built nowadays—also occurred 
to him. Lightships which had not to go ought to be 
made of wood because it was warmer and more 
comfortable to live in. If made of iron he should 
Na have thought there would be trouble. If they dis- 
ae pensed with the earth conduction, and used conduction 
dispensing with that ornamental arch, then they 
could do it, but he did not know what naval people 

would think about those earth plates. 

Mr. SypNEY F. WALKER said that he was working 
in that field in 1892, and in 1893 Sir William Preece 
and Mr. Gavey had communication with him on the 
experiments he had made. He took up the problem 
where Sir William had left off. His object was to 

find a means of communication between ships, and he attacked 
the problem in the proper scientific way that invention is 
now carried out upon. He measured the smallest pressure 
that the ordinary telephone receiver would work with, and 
He proceeded 
to build the thing up. Eventually they succeeded in sending 
spoken words, by telephonic transmission, across the Taff 
at Llandaff Bridge, about 100 yards wide. He dropped it 
there because he could see nothing in it. He communicated 
with Sir William, who sent him to Mr. Gavey, and by his 
instructions he provisionally protected the apparatus, and then 
he was told that it was better to run a cable across to any 
lighthouse where it was wanted. In the course of the work he 
cleared, he thought, a good bit of the ground. He pub- 
lished the whole description iu the Electrical Engineer at the end of 
1892 or 1893. The law governing his experiments was that if you 
have a source of current of infinitely low resistance, practically 
infinite capacity for turning out current, you could transmit to an 
infinite distance. If you could have a base line infinitely long you 
are in the same position; if you can have plates infinitely 
large—he thought members would see what he was driving 
at. You got your source of current of low resistance, that was to 
say, you had a current which you were turning out as large in 
quantity as you desired, or to put it the other way, you got your 
base lines as long as you could; you got your plates as large as you 
could, and you made up by the amount of current you turned out; 
but he thought there were some points against it. His view 
with regard to the matter agreed with Prof. Lodge's. There 
would be undoubtedly certain cases such as Sir William had at- 
tacked, which would be worked much better on the purely conduc- 
tive system, though they would have induction effects as well on 
the plates. As to the question of ship to ship and ship to shore, he 
agreed with Prof. Lodgé that that would be much better attacked 
by the inductive system. He would be glad to hear what Sir Wm. 
Preece had to say iu reply. It appeared to him that the whole 
telephonic system through space either inductively through the sea 
or conductively through the ground or sea was subject to one 
great objection, that anybody else who dropped in a pair of con- 
ductors with an apparatus attached to them could read your 


message. 


Mr. JuLius WEst, of Berlin, said that in using this system of com- 
munication between ships they did not say whether the positions of 
the two ships were right angular to each other. He had been 
carrying out near Berlin, with Mr. Rathenau, some experiments in 
wireless telegraphy on Sir William's old system. They tried to 
find out whether electro-magnetic induction or conductivity was 
the reason for the transmission. They had one station on land 
and one out at sea; they had two small launches connected 
together and tried to make those experiments. They had one 
launch anchored and went round with the other and found that they 
did not get any communication at all when the two lines were at 
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right angles to each other. He did not think they would get any 
further resulta with wireless telephony in that case. 

After others had also spoken, Sir W. H. Preece replied. He 
said he felt a little ashamed of bringing before Section A, devoted 
so much to the deepest branches of science, a subject that was 
of a rather more popular character. The only excuse was that it 
was brimful of the very facts and ideas that formed the subject of 
Prof. Larmor’s address to the Section. For instance, the question 
of the apparent similarity of the quality of those disturbances 
arising from heavy telegraphic currents and those arising from 
currents of a very high frequency. It was quite clear that it was 
the time element, the time constant, the rate at which the current. 
ascends, rather than the intensity of the current which gave 
the effect, aud they all knew that that time constant was one 
that depended directly upon the amount of inductance in the 
circuit, and the amount of capacity. All his efforts had been to 
remove from the circuit entirely every element of self-induction. 
The coefficients of self-induction in the circuits that he had drawn 
upon the board were all, he might say, equal to nothing, they were 
so small that they might be eliminated. By reducing the third 
element, resistance, they had without self-induction, without 
capacity, and with the least possible resistance, their maximum 
effects, and they got effects from telephonic currents as intense 
apparently to the ear as from the telegraph, and greater than the 
etfects produced by those great currents transmitted for power, which 
might go up to hundreds of amperes. Those currents produced no dis- 
turbances on a telephone. In all your experiments remove what we 
know so well as L, get rid of k, and have C R as small as you please, 
and you get all the conditions to speak across space. As regarded 
Prof. Lodge’s remarks-—he had been in almost intimate relationship 
and consultation for several years past with Principal Lodge. All 
those experiments that he had conducted had been done with 
Dr. Lodge’s knowledge; he had been with him in Wales at the 
experiments at Menai Bridge. He referred to the question of re- 
sonance and tuning. He thought the elimination of those three points 
rather than resonance of any kind improved matters and rendered 
tuning unnecessary. There was nobody who had worked so hard 
in that field as Prof. Lodge, and all he (Sir William) knew about 
Hertzian waves he was indebted to him for. There was no doubt 
whatever that there was a field for Hertzian waves. They would be 
used in the navies of the world, the Admiralty being quite alive to 
the matter. There were already 32 ships fitted, and certainly every 
ship would be fitted with some system or other. Most of them 
would undoubtedly have a Hertzian wave apparatus, not exactly 
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COOLING PLANT AT OLDHAM. 


Marconis, because it happened that in the Adiniralty a very dis- 
tinguished naval officer, Captain Jackson, was experimenting for 
the Navy before Mr. Marconiteame to this country., andtall his 
reports were confidential, They were not reported and he had 
not obtained the credit, because publication alone allotted due 
credit to a man for his discoveries. Capt. Jackson had worked 


very hard and was placed by the Admiralty in charge of that 
department. Questions had been asked with reference to thunder- 
storms. On this point he said that you never could use a tele- 
phone in a thunderstorm if your circuit was defective, or if you used 
the earth with one wire without knowing there is a thunderstorm some- 
where near. In the first telephones he remembered well, when they 
opened the circuit fram London to Paris, they had a grand display 
at the Post Office. Postmaster-General Raikes gave an “at home” in 
his room and every now and then they were startled by something 
like the crack of a pistol. It was a thunderstorm in France repro- 
duced in the telephone in the London Post Office. That would 
always happen in a telephone system if the circuit was nut com- 
plete, unless it was made of a metallic circuit and those two wires 
were twisted round each other. If they had two wires and got rid 
of the earth they might laugh at lightning. In experimenting 
between Dover and Boulogne with Marconi's apparatus a very 
severe thunderstorm came on; .Mr. Gavey, who since 1882 
had carried out all experiments (there was scarcely a year 
without a report from him on their experiments), was at Dover 
and saw there was a thunderstorm near; he thought it was 
possible to communicate with Boulogne, and without a word to 
Marconi or anybody there commenced to signal to Boulogne 
and then reverted to the instrument and asked if they had read 
what was sent. The Frenchman could not read it because it was not 
language, but he could read the signals made in that surreptitious 
manner by Mr. Gavey, when the atmospheric effects made marks to 
record themselves in Boulogne. It was quite possible with atmos- 
pheric electricity to sigual across space if they had the atmospheric 
electricity at their own end. 


COOLING PLANT AT OLDHAM. 


We illustrate below a Klein's cooling plant recently orected at 
Oldham electricity station, to deal with the condensing water 
required for about 1,800 H.P. from Willans engines. Previous to the 
erection of the cooler, these engines had been worked non- 
condensing owing to lack of water, the small pond in existence at 
the works not being of sufficient capacity to cool the amount of 
water required. The cooler is of the well-known Klein's patent 
chimney type erected over a pond on steel girders. The framing 
is of the best pitch pine. 

The temperature of the water after leaving the 
cooler is 60° F., which is an exceptionally satis- 
factory result, and is obtained without any power 


$ being expended in driving fans. There is only a 


small amount of evaporation, as a large portion of 
the vapour is condensed before it escapes from the 
top of the chimney, which is of sufficient height to 
carry off the vapour so that no nuisance is created 
in the neighbourhood. 

Since the Klein cooler has been erected and the 
condensing plant put in operation, it has been 
found possible to dispense with one out of four 
boilers, equal to a net saving of 25 per cent. 


ELECTRIC SUPPLY MAINS. 


THE following is a copy of the Cable - Makers’ 
Circular referred to in our other columns this 
week: 

The terms and conditions in contracts for electrie 
mains and details of conductors have varied so 
much in different specifications, that, with a 
view to standardisation, the undermentioned cable 
makers have drawn up the following, which they 
suggest as a basis for tenders. 

1. Conductors.—The sizes and combinations of 
conductors shown on the accompanying table to be 
adopted. 

2. Guarantee.—If a guarantee be requirsd for 
cables supplied and laid by the contractors, such 
guarantee to be in the form of an undertaking to 
make good any fault due to defective material or 
workmanship, and to be free for a period not ex- 
ceeding 12 months after the cables are laid In 
case it should be desired that this guarantee be 
extended beyond 12 months, an annual charge to 
he made. 

In cases where cables are supplied by the con- 
tractor, but are not laid by him, the term of 
guarautee (if any) to date from the time of delivery 
of the cables. 

Should the contractor be required under the 
guarantee to locate and repair any defect which 
may occur in the cables, a charge for such work to 
be made by the contractors in all cases where there 
is no proof that the defect was caused by bad material or work- 
manship. 

A contract for maintenance when required to be considered as a 
separate matter from the guarantee and to be charged for accord- 
ingly, 


3. Quantitirs.—In the case of a yearly supply of cable, the approxi- 
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mate quantities are to be stated, and the contractor shall not be 
called upon to deliver more than 25 per cent. in excess of these 
quantities, or less than 25 per cent. below them without special 
arrangements as to price being made. 

4. Disputes.— The engineer’s decision shall not be considered as 
final, but there shall be an arbitration clause. N 

5. Duplicates of Spectſications.— Specifications shall be supplied in 
duplicate to all firms tendering. 5 

6. Suspension of Works.—The purchaser shall pay to the con- 
tractor all reasonable expenses arising from suspension of works by 
the engineer, unless such suspension be due to any fault on the part 
of the contractor. 

7. Puyment.— In contracts for the supply and laying of cables, 
payment to be made on terms not less favourable to the contractor 
than 80 per cent. on monthly certificates, 10 per cent. on completion 
or putting to work (the completion or putting to work not to be de- 
pendent on auy other contractor), the remaining 10 per cent. twelve 
months after completion. 

In the case of cables supplied by the contractor, but not laid by 
him, payment in full to be made within one month from date of 
engineer's certificate of each delivery. 

8. Engineer's Certificates.—The engineer shall certify for payment 
within 14 days of presentation of the account, and the purchaser 
shall make payment within one month from date of certiticate. 

In the event of there being any dispute as to the account, or any 
claim in connection with the work, the engineer may deduct from 
the account rendered such reasonable sum as may be necessary to 
cover the work in dispute; but the issuing of the certificate shall 
not be delayed in consequence. 

Failing payments as specified in clause 7, and this clause, the 
purchaser shall pay interest at the rate of not less than 5 per cent. 
per annum. 

9. Tests. Current for tests on site shall be supplied free to the 
contractors at the tension of the ordinary supply. 

10. Extras.—The contractor shall not be called upon to supply 
without payment any materials or work not detailed in the 
specification. 

11. Packages.—Where cables are supplied but not laid by the 
makers, the drums containing them shall be charged for, and 
allowed for in full when returned, carriage paid, in yood con- 
dition within three months. If returned later, not more than two- 
thirds to be allowed. 

The following cable makers have agreed to these terms aud sizes 
of conductors to take effect on and after October 1st, 1900 :—British 
Insulated Wire Company, Limited; Callender’s Cable and Con- 
struction Company, Limited; Connolly Brothers, Limited; Henley's 
Telegraph Works, Limited; India-rubber, Gutta-percha and Tele- 
graph Works, Limited ; Johnson & Phillips; London Electric Wire 
Company, Limited; Siemens Brothers & Company, Limited; Tele- 
graph Manufacturing Company, Limited; Weston Electric Com- 
pany; W. T. Glover & Co., Limited. 


STANDARD SIZES OF CONDUCTORS FOR ELECTRIC SUPPLY MAINS, 
To become operative on October Ist, 1900. 


i 
i Resistance in standard | Weight in Ibs. per 
Nominal | No. : ohms per 1,000 yards. | 1., 000 yards. 
a Se ee 
er eer. Maxi Maximum Mini 
square strands. ` Cal- | mum allowable, Cal- | mum 
inches. : culated. allow- for tinned culated. | allow. 
| i able. wires. able. 
See. os a — N e ae 
05 7/095 | 490 1499 504 580 568 
‘05 19/058 | “488 498 503 591 580 
1 19/082 | 244 249 252 1,182 1,158 
1²⁵ 19/092 194 198 200 1,488 1,458 
15 19/101 160 163 165 1,781 | 1,745 
15 37/072 163 166 168 1,776 1, 740 
2 37/082 125 128 129 2, 303 2,257 
2⁵ 87/092 0997 102 103 2,900 | 2,842 
3 37/101 0827 0843 0852 3,494 3,424 
35 37/110 0697] 0711 0715 4,145 | 4,062 
4 37/118 0606 0618 0621 4,772 4,677 
4 61/0902 0605 0617 0623 4,781 4,685 
5 61/101 0502 0512 0517 5.762 5,647 
6 61/110 0423 0431 0433 6,836 6.699 
6 91/092 | 0405 | 4198 0417 7,134 6.991 
7 91/093 0357 0364 0368 8,094 7.932 
‘73 | 91/101 | 0336 0343 0346 8,597 8,425 
8 91/104 0317 323 0327 9,115 8,933 
9 91/110 0283 0289 0290 10, 200 | 9,996 
1-0 91/118 0246 0251 252 11,740 11,510 
10 127% 101 0239 0244 0246 11,910 11, 680 


In concentric cables the outer conductors will have the resistance 
corresponding to the areas as given above. 


Rathmines Electricity Works. —In our account of 
the Rathmines electricity works last week we omitted to mention 
the name of Messrs. William Coates & Son, Ltd., of Dublin, as being 
sub-contractors to Messrs. Veritys for the erection and coupling up 
of the arc lamps, switches, fuses, posts, &c. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


15.605. Improvements in and relating to automatic frogs for the overhead 
equipment of electric tramways.” E. P. GRovx. Dated September 8rd. 

15,697. Improved electro-mechanical device for motor cars and the like.” 
W. P. THompson. (E. Cantono, Italy.) Dated September 8rd. 


15,642. “Improvements relating to electric incandescent lamps. L. J. P. 
Hol. LVR and H. MignaL. Dated September 8rd. (Complete.) 

15,701. ‘* Improvements in electrolytical apparatus.“ J. M r ; 
Davies. Dated September 4th. j á AARE 

15,710. ‘* Improvements relating to electric storage batteries.” H. H. LAKE. 
(W. R. Bowker, United States.) ted September 4th. (Complete.) 


- 15,718. “Improvements in or relating to overhead trolley wires or conductors 
for electric traction, overhead electric cables or the like. R. Hackinu. Dated 
September 4th. 


15,717. “Improvements relating to electric railways working on the closed 
conduit system.” L. Dion, Dated September 4th. (Complete.) 

15,718. * Improvements relating to the preparation of conducting material 
chiefly designed for the manufacture of brushes for dynamo-electric machines.“ 
H. H. Laxe. (J. B. Fay, United States.) Dated September 4th. 

15,721. “Improvements relating to telephone systems.” H. T. CEDERGREN 
and G. M. T. Pittz. Dated September 4th. (Complete.) 


15,725. Improved means and appliances connected with electric arc lamps. 
C. B. KI nd, jun., E. R. SMITH, and J. J. RATHBONE. Dated September 4th. . 

15,780. “An improved material or composition suitable for use as an elec- 
trical cement and insulator.” E.TatHam. Dated September 4th. 


15,746. Improvements in arc lamps.” G. C. Fricker. Dated September 4th. 


15,748. $ Improvements in or relating to electric switches, fuses, and other 
apparatus in which destructive electric arcs are liable to be formed.” G. W. 
PARTRIDGE. Dated September 4th. 


15,752. Improvements in and relating to electroliers, pendants, and fittings 
or connections therefor." H. Hirst and G. H. Ine. Dated September 4th. 


15,774. An improved electrical signalling apparatus for fire alarms and 
other purposes.“ W. CLAR. Dated September Sth. (Complete.) 

15,793. “Improved electric travelling contact appliances for establishing 
telephonic and signal communication on railways between the signalman in the 


box and the driver of a locomotive.” H. GULLIVER and T. C. FowLer. Dated 
September 5th. ' 


15,818. Improvements in and relating to electrical signalling apparatus.“ 
H. M. HozikRk, C. B., and A. W. SHARMAN. Dated September 5th. 


15,861. Improvements in and relating to street lamp fittings for incandes- 
cent electric lamps.” W. C. C. HAWTAYNE. Dated September bth. 


15,865. “Improvements in shades for electrical and other lamps.” W. E. 
Lancpon. Dated September 6th. 


15,870. ‘Improvements in apparatus for producing electric waves.“ T. J. 
RicaLponi. Dated September 6th. (Complete.) 


15,872, “Improvements in arc lamps.” J. LENDERYOU and T. S. M. WYATT. 
Dated September 6th. 


15,874. “Improvements in means or apparatus for controlling electrically 
driven lifts, hoists, cranes, pumps, or alr compressors, and for analogous 
purposes,” J. Boornstap. Dated September 6th. 

15,878. Improvements in fuse boxes and fuseboards.” 
G. C. PILLINGER. Dated September 6th. 


15,888. “Improvements in electric meters.“ J. C. Ferr. (W. Stanley, 
United States.) Dated September 6th. Complete.) 

15,890. “Improvements in electric cable connectors.” S. BEETON and M 
Bark. Dated September 7th. 

15,907. “Improvements in electric arc lamps.” F. Bookex. Dated Sep- 
tember 7th. 

15,918. “Improvements in electrical phase transformation.“ Tue BRITISH 
THomMyoN-Hovuston Company, Limited. (A. D. Lunt, United States.) Dated 
September 7th. (Complete.) 

15,919. “Improvements in electric rotary transforming apparatus.” . THE 
BritisH THomson-Houston Company, LIMITED. (A. G. Davis, United States.) 
Dated September 7th. (Complete.) : 

15,920. “Improvements in electric furnaces.” THe British THOMSON- 
Houston Company, Limttep, (C. P. Steinmetz, United States.) Dated Sep- 
tember Tth. (Complete.) 

15,921. Improvements in electric cut-outs.” THE British THomson-HousTom 
Company, LIMITED. (W. Le R. Emmet, United States.) Dated September 7th. 
(Complete.) 

15,951. An automatic switch for groups of transformers with members of 
Various capacity.” A. SCHLATTER., Dated September 6th. (Complete.) 

15.957. Improvements in induction bobbins.” C. Conta, and P. GasxIER. 
Dated September 7th. : 
15,965. Improvements in or relating to electric barometers or barometric 
M A. J. BorLr. (Comte A. Miglioretti, Italy.) Dated September 
th. 

16,000. ‘Improvements in electric switches.” VERITYS, LIMITED, and W R. 
Ripines. Dated September Sch. 

16,012. “Improvements in the treatment of tar pitch residues from the dis- 
tillation or chemical purification of mineral oils and similar products for the 
purpose of extracting carbon suitable for electrical and other industria! 
purposes, including the manufacture of calcium carbide and for incrcasing the 
value of the products.“ L. GASTER. Dated September Sth. 


16,018. “Improvements in secondary batteries.” C. O. Bastian. Dated 
September 8th. ; 


A. Vanpam and 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THomPeon 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


13,118. “‘Itmprovemente in illuminating conductors for incandescent electric 


lamps.“ 0. Imray. (C. A. von Weisbach.) Dated June llth, 1898. Filaments, 


thin plates or other inenndescence bodies conductive when cold, are made of a 
mixture of fine-divided osmium or other metal of the platinum group with a 
refractory oxide such as thoria or zirconia. They are mounted in bulbs con- 
taining u reducing or indifferent gas or exhausted. Three parts of osmium may 
be used to one of thoria for 100-volt lamps or equal quantities for higher 
pressures. The materials are made plastic with a minimum quantity of a 


488 


THE ELECTRICAL REVIEW. (vol 47. No.1,191, STIER 21, 1900, 


strong solution of sugar. The oxide may be introduced as nitrate. The 
mixture is well kneaded and squirted to form; the filaments are dried and 
gradually heated electrically in the air until the binding matter is destroyed, 
and afterwards to incandescence in a reducing atmosphere containing water- 
vapour. 8 claims. 


13,326. “ Improved meane for ventila enolesed, or partially enclosed 
. motors.” W. Hartnell. Dated June 15th, 1898. For the purpose of 


is pe enclosed or partly enclosed electric motors, the space within the 
motor is divided into two chambers, and an arrangement of fan blades is 
secured to the armature shaft. The uction side of the fan is connected to one 
chamber and the delivery side to the other. Both chambers are usually in com- 
munication with the outside air. One arrangement in which the air is drawn 
through the chamber and delivered into the main chamber by a fan situated 
close to the armature. 6 claims. 


14,614. “‘tmprovemonts relating to switohboards.” C. H. Cox. Dated July Ist, 
1808. Switchboards for use in theatres, &c., are built up of metal boxes sup- 
ported and connected by metal tubes. The switches and cut-outs are fitted in 
the boxes and the conductors are led in through the tubes. The whole may be 
supported on a metal framework. 1 claim, 


14,714. '‘improvements la vacuum dielectrics, electredes, aud apparatus for the 


ion of ozone.” D. Martial. Dated July 4th, 1898. Ozonizers are formed - 


of square or other polygonally shaped tubes, each having outer dielectric sides 
enclosing inner dielectric sides. Within the spaces thus formed, special elec- 
trodes are placed, and a vacuum is then formed therein. Within the central 
open space, and also surrounding each tube are other special electrodes con- 
nected up to the same pole of the induction coil. Each tube is carried by lugs 
resting upon open supports. A number of the tubes may be stacked together or 
used singly. The special electrodes are called mat electrodes, and are 
formed by short pieces of fine copper wire fixed in the met hes of a strip of 
copper gauze, so as to project at right angles thereto, on one side forming a 
single mat, or on both sides forming a double mat. The electrodes within the 
air space are called “ fox tail” electrodes, and are formed of two or more 
lengths of copper wire, between the strands of which are laid lengthwise tbin 
strips of fine copper guaze. The strands are then twisted together, and the 
loose longitudinal wires in the gauze withdrawn. The “mat” electrodes may 
be made by securing a number of “fox-tail " electrodes side by side. The pro- 
jecting wires of all the electrodes are slightly longer than the space they have 
to cecupy, so that they bend over and make good contact with the glass or other 
dielectric. The air is preferably drawn through the ozonizer by a fan, and the 
sir is previously filtered or strained. Oxygen or a mixture of air and gases may 
de used instead of air. 5 claims. 


16,300. ‘improvements in electrically heated reite for drying or fabric, asd 
fer similar . F. P. Snow. Dated July 12th, 1890. Consiste of a 
cylindrical shell of iron or other material of low conductivity, and a shaft of 
copper or other good conductor of electricity. An annular core of magnetic 
material is wound with an insulated conductor, the ends of which are connected 
to collectors mounted on insulated discs keyed to the bearing piece, ard con- 
nected with an alternating-current generator. The shell increases in thickness 
toward the middle to ensure its uniform heating by the secondary currents pro- 
ee therein. The whole apparatus is rotated on its terminal bearing-pieces, 

claims. 


16,801. “‘Iimprovements im electric acoumatators.” E. Lelmer. Dated July 
19th, 1898. Secondary batteries are constructed with electrodes arranged 
as follows:— Next the wall of the receptacle is a plain negative 
electrode of the Planté type, to which the negative wire is connected 
when charging. In contact with this is an ebonite comb or grid, 
followed by a ‘‘discharging” negative electrode of compressed material, 
&o., to which the negative wire is connected when discharging. A thin comb 
like plate of an alloy of lead and antimony which will rerist the acid presses 

inst the discharging electrode, and next in order comes a perforated ebonite 
plate which separates the negative half of the cells from the positive. Another 
comb-like metal plate, a discharging positive electrode, ebonite comb and 
Planté type positive electrode follow in succession, and in this way a cell with 
any desired number of plates is built up. 8 claims. 


18,120. “Improvements in er in connection with propaymeat apparatus enable 
fer nso in connection with olectrioity and other meters.” M. T. Harrison. Dated 
July ¥3rd, 1898. A pair of ratchet wheels loose on a shaft are driven in opposite 
directions by the coin action and meter respectively and consequently crown 
wheels, which are attached to the ratchet wheels and gear with an epicyclic 
inion on a radial arm, drive the shaft in opposite directions, so that a crank 
owers and raises a beam which makes and breaks contact or opens and closes 
n valve. The meter, whether electric or fluid, drives its ratchet wheel electro- 
magnetically, the electro-magnet either attracting a ratchet lever or rocking an 
escapement anchor in which latter case the shaft is urged by a clock spring. 
The circuit of the clectro-magnet is completed with each revolution of a wheel 
bearing a pin which wipes a contact arm. This arm extends from the armature 
of an auxiliary electro-magnet which draws the contact arm behind the pin so 
Ke break the circuit quickly. Specification 25,836, 1897, is referred to. 
claims, 


18,267. “Electric communicator for use as a means of commanication between 
passongors and guards or drivore of tralas.” G. Armstrong. Dated July 26th, 
898. The line wires of the pastengers’ communication apparatus, which 
includes a battery and bell in the guard's van, &c , are connected between the 
carriages by the ordinary coupling to which they are connected by the screw 
terminals. An operating switch lever is provided in each compartinent and an 
indicator on the level spindle shows outside the carriage the compartment in 
which the alarm originated. 2 claims. 


17,183. “improvements la the method and means of drying the Insulation of 
electric armatures, bobbins, and the liko.” E. Passbarg. Dated August 
th, 1898. Insulated electric conductors are dried in an apparatus heated by 
layers of steam pipes, or by electric means. The conductors are placed on trays 
mounted on runners so as to be easily moved. The apparatus is exhausted by 
means of apump, and the evaporated moisture is condensed. When almost dry, 
the extracted moisture is removed by opening a cock and after re-exhausting 
the last traces of moisture are collected in a graduated tube. 8 claims. 


17,378. ‘‘imprevements in and connected with electric haniage.” G. Cawley 
and B. H. Thwalto. Dated August 12th, 1698. Relates to improvements in the 
means of electric haulage on canals, &., described in Specification No. 1,087, 
A. D. 1894. The driving wheels of the hauling Iccomotive stard in different 
planes, and their distance is altered to regulate their adhesion on the rail. The 
posts are extended to carry light rails on which run light locomotive carriages 
for goods, &, and conductors are placed under these rails. The switches on 
9 vehicles may be automatically operated by stops on the structure. 2 
claims. 


17,628. “improvements in and relating to brushes and brush-holders fer constant- 
current dynamo-electrio generators and motore.“ A. Patterson, W. H. Davies, and 
H. White. Dated August 15th, 1898. The brush holders consist of a frame pro- 
vided with a number of sockets for receiving the carbon or other brush points 
which bear on the commutator with a yielding and adjustable pressure. For 
this purpose each of the sockets is fitted with a piston and an adjustable block 
between which is fitted a spring. The adjustment of the block is effected by 
means of pawls carried by lug onthe block and engaging with racks on the 
bolder. The two holders are carried by a rocking lever to which they are 
adjustably secured by Hanged caps and clamping bolts. To prevent irregular 
wear of the commutator, the brush points on opposite tides thereof are arranged 
bo as to alternate one with the other. 8 claims. 


18,272. “‘Improvements in apparatus for the measurement of alternating 
currents.” G.K. B. Elphinstone and A. C. Heap. Dated August 25th, leos. A 
measuring or recording instrument such as that described in Specification 26,399, 
1597, is supplied with current trom the secondary of a transformer, the primary 
of which carries the current to be measured. The transformer has closed 
magnetic circuits made up of E shaped iron plates, the central part being sur- 
rounded by the secondary coil, and the primary circuit which are insulated so 
that the instrument may be safely used on a high pressure main. One measuring 
instrument way be connected by a switch with the secondary of either a number 
of transformers, the primaries of which are in different circuits. The instru- 
ment described may be used as a watt-meter, the windings on the laminated 
field magnet being supplied from a transformer, the primary of which carries 


the main current, while the movable care is supplied from a second transformer, 
the primary of which is connected between the supply mains. Adjusting resist- 
ances are used in the secondary circuits. 4 claims. 


21,716. “ monts In automatic means of breaking clestric olronits.” J. 
Forgueon and J. White. Dated October 15th, 1898. Relates to an overload and 
underload cut-out. The contacts are carried on a spindle fitted with a lever 
baving a projecting quadrant passing through a slot in a block pivoted in a 
rocking frame operated by a cam on the spindle. The quadrant has a notch 
which engages with the upper end of the slot when the piece is in position. 
The armatures of the magnets are so arranged that, in the case of the current 
passing the limits, the rising of one armature or the falling of the other operates 
the piece either directly or through a pivoted lever releasing the quadrant and 
allowing the spring to rotate the spindle. In a modified arrangement, one 
magnet only may be employed, the armature being suitably adjusted. 1 claim. 


21,718. ‘improvements in clestric measuring lastruments.” Baron W. Themeon 
Ketvia, of Largs. Dated October 15th, 1896. Resistances for compensating 
changes in resistance of the copper coils of measuring instruments due to 
temperature variations, consists of incandescence lamps, having filaments of 
proper relative resistance, and such as not to become incandescent with the 
current used, connected in series with the coils and placed near them. 1 claim. 


21,768. ‘improvements la systems of train contro! for electric moter.” F. . 
Case. Dated October 15th, 1898. (Date claimed under Act, April 12th, 1898.) 
Relates to the master controller arrangements for the motor controllers on 
electrieally-propelled trains. The latter are worked in both directions by pilot 
motors or equivalent means, which are supplied with current from the main 
supply in conjunction with batteries. The connections are too complicated for 
abridgment without reference to a diagram. 28 claims. 

21,768. “I vements connected with the control ef slectrically-prepelied 
trains.” W. P. Potter. Dated October 15th, 1898. (Date claimed under Act, 
March 81st, 1898.) Relates to means for instantaneously interrupting the 
circuit on all the motor vehicles from a single point on the train, especially in 
those arrangements where the motor controllers are worked from a ma- ter con- 
troller. All the collectors are connected by a common wire to obviate tem- 
porary loss of current in any one of them, and provision is made for simulta- 
neously throwing out the circuit breakers which are provided on each car and 
are of the automatic type operated by an overload or by an underload. The 

eneral arrangement of the connections and switches is shown in three forms 
in the specification. In one arrangement the motor controllers and circuit 
breakers are connected to a common wire, and a wire connects all the collectors 
so that the current supply is made or broken by any one of the switches. Ina 
modification the circuit breakers are connected direct to the wire connecting 
the collector, and are tripped by additional coils in series in the wire when the 
current is directed into it by a switch. In another modification both overload 
ahd underload coils are provided in each circuit breaker, and additional circuit 
breakers and tripping coils worked through a common wire and switch are used 
to break the circuit to the underload coils, so that the main circuit breakers are 
released. 14 claims. 


21,928. eats Im Incandescent clectric lamps.” J. E. de ; 
Dated October 17th, 1898. Incandescent lamps are grouped around reflectors 
to which they are attached by hooks and connecting wires, joined in parallel 
or series or otherwise. The lamps and reflectors may be of various forms. In 
that shown the reflector is spherical, carried by a cap, and enclosed by caived 
tubular lamps. Lamps may be made similarly to enclose a cylindrical reflector. 
ttraight tubular, or tapered lamps may be arranged in flutings in a reflector, 
which may not be entirely enclosed by them. Lamps curved to semi-circular 
form may be supported on a cylindrical reflector by parallel side wires. 2 claitus. 


21,836. “improvements in storage he % W. J. Sthi. Dated October 
17th, 1894. The frame or grid consists of a back plate with fingers or projections 
formed on each side of it. These projections are cut out in the flat, and are 
then turned into position and twisted, so that their surfaces are horizontal to 
hold and support the active material between them. The combs rest on insa- 
lating rods, one end of which is curved downwardly to form a leg, and at the 
other end the combs and rod are both held in a slotted insulat;ng bar. The 
lugs are fastened together by a nut or bolt, and also by wing pieces from the lug 
of the largest plate, and this same plate has also a wing piece at its lower edge, 
which is turned up to hold the back plates of the plates in place. 7 claims. 


21,008. ‘Anew or improved switchboard or frame for foal export- 
ments.” A. Skrobanek. Dated October 18th, 1898. Switchboards fitted for ex- 

erimental or teacbing purposes. ‘The apparatus consists of a frame. The 
rame is fitted with numerous posts for the connection of apparatus for showing 
the working of the electric telegraph, telephone, motor, induction coil, bell or 
indicator, electric pendulum, are lamp, &c. The frame is also fitted with bear - 
ings for moving parts, and switches for making and breaking the circuits. The 
binding posts are connected or interconnected to give the required currents. 
The rollers are for guiding, &c., the paper strip for the telegraph instrument. 
The apparatus employed is of a simple character, e. g., the motor comprises two 
pairs of electro-megnets, one pair being mounted on a spindle; the timepiece 
consists of a pivoted rod or pendulum fitted with ratchet mechanism for 
operating the hands and with contacts which make and break the circuit of an 
electro-magnet at each oscillation; the arc lamp consists of a pair of carbons, 
one being mounted on a spring-controlled cone of a solenoid. 8 claims. 


21,841. “Am improved electricity meter for registering the amount of current 
consumed on direct or on alternating ourrent olronits.” F. J. Beanmeat. Dated 
October 18th, 1898. Relates to quantity meters operated pneumatically. In one 
form the direct or alternating current to be measured passes through a solenoid 
the core of which opens an air valve proportionally. A bellows or a cylinder 
with a piston, discharges through the valve being acted on by levers and a 
sliding weight. In closing the levers move a switch so that this closes a shunt 
circuit containing a solenoid the core of which opens the bellows, air being 
admitted through an automatic valve. The switch is then opened again. Each 
stroke of the bellows is communicated by ratchet gear to a counter. In anothcr 
arrangement, the solenoid and valve control the outlet from an ordinary gas 
meter, which is supplied with air by a centifegal fan driven at constant speed 
by an electric motor, connected between the supply mains. 2 claims. 


21,974. “improvements in the electro-deposition of metais.” 8. 0. Cowper- 
Colos. Dated October 19th, 1898. In electro-depositing metals, such as copper, 
the cathode or mandrel on which the deposit is made is rotated during deposi- 
tion at such a high rate of speed as will produce sufficient friction between the 
deposited metal and the electrolyte to give tough and smooth deposits without 
the use of the burnishers hitherto used. The hydrogen bubbles are also thrown 
off, allowing a much higher current density to be used than formerly, the 
resistance being reduced. 1 claim. 


24,786. ‘“‘improvod method of making Insulating conduit tubes.” C. Bolte. 
(G. Brandt.) Dated November 24th, 1898. Conduits or tubes are formed of one 
or more strips of insulating material, or fibrous material saturated with 
insulating material and covered with a metal sheathing. The strips are drawn 
down together on a mandrel, the edges of the sheathing being joined by a clasp 
joint. The fibrous materials employed may be oil paper, parchment, oilcloth, 
vulcanised fibre, &., and in some cases, when saturated with asphaltum, &., 
heat may be afterwards applied. 2 claims. 


24,812. “Improvements in electrical meters.” R. E. B. - Dated 
November 4th, 1898. Relates to energy meters. A ventilating fan driven by 
an electric motor is provided with a counter, which measures the energy used 
by the motor. The fan blades are connected by rods or otherwise secured so 
that their inclination cannot be altered after the apparatus has been calibrated. 
The provisional specification mentions the application of the invention to 
centrifugal pumps or other apparatus. 2 claims. 


25,023. Method of heating olectrically-propelied tramway cars and other 
vehicies.”” 0. Brennecke and l. Timar. Dated November 26th, 1898. Relates 
to a method of heating electrically-propelled tramway and other vehicles. 
Large thermophores or hest-storers containing a heat-absorbing substance, 
such as acetate of soda, which is caused to melt by the heat generated by an 
electric current passing through an embedded spiral resistance, are placed under 
the seats of the cur or in other suitable places. The current is passed through 
the thermophores while the accumulators for working the motors are being 
charged. y this means the accumulators receive their current exclusively 
for the purpose of working the motors. 1 claim, 
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THE CONSTRUCTION OF LARGE 
DYNAMOS. 


Ir has been frequently stated that there is nothing very 
difficult in the construction of large direct current generators, 
and certainly with the experience which manufacturers have 
gained, one might naturally conclude that most of the 
mechanical and electrical difficulties would have been by 


this time overcome. But in spite of these assumptions, one 


hears so many sinister rumours at times of the inefficiency of, 
and the repairs necessary on, certain large machines, that one 
becomes at last convinced that there are certain troubles to 
which such machines are especially prone. It must be 
remembered that as far as British manufacturers are con- 
cerned, it is only within the last few years that there has 
been a demand for machines having a greater capacity than 
300 Kw. In America, however, the necessity for large 
generators, both for lighting and tramway work, has 
existed for a long time, and this fact has enabled 
American manufacturers to get a little ahead in 
the matter of experience. This circumstance has 
given American firms an important advantage over their 
British competitors, not only on the markets of the world, 
but even in this country, and they have made the most of 
the opportunity. In the stress of business competition it 
may be perfectly legitimate to decry the goods of rival 
manufacturers, but it is not wise, and it is occasionally 
dangerous to do so. It not infrequently disgusts the buyer, 
and defeats the objects of the seller. 

There is no doubt that American and Continental plant 
has been very much boomed in this country ; probably in- 
telligent and systematic advertising has been responsible for 
a good deal of this, but there has been a tendency among 
buyers to presume that home-made plant is not quite as good 
as that which comes from abroad. No one could begrudge 
the praise that has been awarded to foreign firms, but we 
do not think this ought to be done at the expense of English 
manufacturers, especially when we consider they are not much 
behind either Continental or American firms. It is for the good 
of everybody that the chief features of foreign design should be 
duly recognised, and if good it is only proper that they should 
be adopted ; but one is inclined to protest against the 
presumption that because a machine is foreign it is neces- 
sarily perfect. We do not say that everybody indulges in so 
foolish a conclusion, but we have certainly noticed that many 
leading authorities are inclined to overrate the qualities of 
foreign-made dynamos, and underrate home-made products. 
Much time and eloquence has been spent of late in dilating 
upon the features of large dynamos, made by Continental 
firms, at the Paris Exhibition, but though there were some 
excellent examples of English machines, they are 
scarcely mentioned. We are quite aware that one might 
find little difficulty in pointing to machines that were 
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unsatisfactory, but then, have either American or Continental 
machines which have been introduced into this country been 
wholly free from trouble? On the contrary, the perform- 
ance of some has been anything but satisfactory, yet, for some 
reason or other, attention has not been very closely directed 
to them. At the same time, one would not be justified in 
concluding that because there wete some unsatisfactory 
examples of foreign-made machines, any general rule could 
be drawn. 

The main point we want to insist on is that if British 
manufacturers get a fair chance they will turn out 
machinery that in every sense is equal, and may be superior, 
to foreign products. Probably they have been a little back- 
ward in meeting the requirements of the times, and certainly 
there are plenty of people who argue that the conservative 
methods of the average British contractor render him 
incapable of offering a successful resistance to foreign com- 
petition. The British manufacturer is neither as bad nor as 
good as he has been painted, but he needed a bit of shaking. 
Asa nation our pride has passed through a severe ordeal 
in South Africa, but it is clear that it has done us the 
greatest good in the world. In some such way foreign 
competition in electrical work has already convinced home 
manufacturers that they must put their house in order, and 
as soon as they have completed that operation we feel sure 
they will render a good account of themselves. 

In the construction of all large generators, whether for 
continuous or aiternating current, the chief difficulties are 
probably mechanical. 
commutators the electrical problems are somewhat intricate, 
and the design of the commutator necessitates a certain 
amount of care and foresight. . We believe we are 
correct in saying that the troubles that have arisen in large 
direct current machines have been mainly confined to the 
commutator ; the collection has been occasionally troublesome, 
but, comparatively speaking, the difficulties have been of a 
minor character. Little need be said on the subject of con- 
structing single-phase alternators, for that, at any rate, is 
one branch of electrical work where English manufacturers 
have distinguished themselves; we do not say the largest 
machines have been built in this country, for we have 
probably nothing to compare in size with some Continental 
machines, but in spite of this we think it has been clearly 
shown that in the construction of large alternators we have 
little to learn from our foreign rivals. 

On the subject of three-phase machinery the English 
manufacturer occupies a wholly anomalous position, for 
English-made machinery of this character is practically 
non-existent. It cannot be that English manufacturers 
avoid this work on account of difficulties in the making, 
because from a shop point of view they are simple machines, 
especially when compared with a continuous current gene- 
rator. Nor can the question of patent rights be an important 
factor in the case. We suppose the real reason of this 
strange aloofness arises from an indisposition to recognise the 
There are many who 
have in season and out of season proclaimed that three- 


demand for this class of machinery. 


phase working was but a passing craze, which would die 
out as quickly as it came into being, but so far from 
that being the case, additions are constantly being made 
to the already lengthy list of electrical schemes which 


employ three-phase machinery. In the provinces, Dublin, 


In direct current machines with large 


Manchester, Glasgow, Brighton, Stockton and Middlesbrough 
tramways have adopted such systems, while in London there 
are, or soon will be, six examples of polyphase transmission. 
The Central London Railway, the Metropolitan Supply 
Company, the Kensington and Knightsbridge cum Notting 
Hill, St. James’s and Pall Mall cum Westminster, Black- 
heath and Greenwich, and the County of London Company, 
are all committed to polyphase machinery, and certainly the 
systems upon which these concerns are spending large sums 
of money would hardly be based on a passing craze. In all 


these cases, with probably two exceptions, the whole of the 


machinery will be imported from abroad. It is not gratify- 
ing that such should be the case, and it certainly shows how 
English manufacturers have neglected the home markets. 

For some time, at any rate, we shall probably witness in 
three-phase work a repetition of what occurred in tramway 
work. Practically the whole of the electric tramways in this 
country have been equipped at least in part with foreign plant, 
few of our home manufacturers having been able to graft the 
construction of tramway equipment on to their business, and, 
unless we are mistaken, we are about to witness a similar 
state of affairs in regard to three-phase work. It may not 
become so pronounced if English manufacturers rouse them- 
selves in time, but unless they do so they may eventually find 
themselves in the position of Othello. 


Edison and the Press.— Edison and Tesla are names to 
conjure with in the daily press, both’ English and American. 
A great deal has been appearing lately about Mr. Edison’s 
latest, but Edison himself says it isn’t ont yet. In 
reference to the newspaper report to the effect that he had 
invented a new machine for the generation of electricity 
directly from coal without the intervention of engine, boiler, 
or dynamo, with a prediction that it would revolutionise the 
world in electrical matters, Mr. Edison is reported by the 
New York Electrical World as saying: “It is a lie and a 
fake. There is not a word of truth in it from beginning 
to end.“ To be misrepresented is one of the privileges of 
scientific greatness. 


Electrical Lectures for Colliery Engineers.—The 
Council of the North of England Institute of Mining and 


Mechanical Engineers, in collaboration with the Council of 


the Durham College of Science, have arranged a course of 
lectures for colliery engineers, enginewrights, apprentice 
mechanics, and others, to be delivered at the Durham College 
of Science, Newcastle-upon-Tyne. The course will extend 
over three winter sessions, and involves attendance for 24 
Saturday afternoons. The delivery of the next course of 
lectures will commence on October 6th, 1900. A brief 
syllabus has been issued of the three years’ course. 


Electricity will form the subject for one term as follows :— 


1901-2. Michaelmas Term. — Theoretical Electricity. — 
Lecturer, Mr. R. J. Patterson, M.Sc. Electrical Engineering. 
Lecturer, Mr. W. M. Thornton, M.Sc. 


Central Technical College Old Students’ Associa- 
tion.—The third annual dinner of the Association of Old 
Students of the Central Technical College will be held on 
Tuesday, October 2nd, at the Restaurant Frascati, Oxford 
Strect. Old Students can obtain further particulars from 
the honorary secretary, Mr. M. Solomon, 12, Edith Road, 
West Kensington, W., to whom all applications for tickets 
should be made, i 
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MOTOR-DRIVEN LATHES. 


THE most usual way of driving lathes is in groups, each 
lathe deriving its power through a countershaft off the main 


= shafting. Even in shops where motors are extensively used 


this is the plan usually adopted, the reason being that small 
lathes will often not warrant the extra expenditure of a 
motor to each, while most modern lathes, especially those 
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Fia. 1.— ONE oF THE LATHE Bays IN Messrs. CRoMPTON’S SHOP AT CHELMSFORD. 


built on American lines, require a countershaft and line 
shaft to get the large number of speeds necessary. Conse- 
quently, except in the case of large tools, grouping is the 
system usnally adopted. ö 

There are, however, many cases where a motor to each 
lathe will pay for itself; the motor complete, with its own 
countershafting and cone pulley, being fixed above the lathe, 
as shown in fig. 1. 

This arrangement possesses several 
advantages. In the first place, the lathes 
can be arranged at right angles to the 
usual position, and this allows the over- 
head traveller to attend to any single 
tool without interfering with a neighbour- 
ing one. Then, in a bay of this de- 
scription, not more than half the tools are 
usually at work at one time, and conse- 
quently the power is cut off from those at 
rest, and the stand-by losses are reduced 
to a minimum. 

Another method of driving lathes, in 
which the same machine-tool motor is 
made use of, is shown in fig. 2. The 
motor in this case stands on the 
ground, and belt drives direct on to the 
cone pulleys of the lathe. This arrange- 
ment lends itself specially to extensions 
in existing shops. 

A novel method of motor driving, 
namely, a self-contained motor lathe, is . 
shown in fig. 3. The motor is fixed in the s 
pedestal of the lathe, and in this way ee 


the lathe occupies little or no more floor 


space than an ordinary lathe. 

There is sufficient room inside the 
pedestal of an ordinary lathe to containa motor, but hitherto 
the difficulty has been to obtain the necessary speed varia- 
tions which are usually given by the cone pulleys. There 
is certainly not sufficient room inside the pedestal to 
contain a motor complete with its own countershafting 
and cone pulleys, and consequently a special gear has had to 
be designed and worked out, and the details of this are 
shown in fig. 3. 


r 


2 


The space usually occupied by the cone pulleys is here 
made use of for four chain pulleys of different sizes, which 
are fixed on a spindle. 

Directly underneath a second and similar spindle is fixed, 
with similar chain pulleys, but arranged in the opposite 
direction, viz., the largest opposite the smallest, and so on. 

In this way four different speeds are obtained, the power 
being transmitted from the one shaft to the other by means 
of Hans Renold chains, which run in an 
enclosed oil bath. The motor is fitted 
with a countershaft, and this spur drives 
direct on to the lower of the two chain 
pulley shafts. A chain connects each 
of the four pairs of pulleys, but only 
the one pair in use is turning round, the 
remaining three pairs being out of gear and 
motionless. 

The speed of the lathe is varied by 
throwing into gear another set of pulleys, 
and this is done by means of a -inch 
spindle, which projects on the front of 
the lathe ; the operation consists in pull- 
ing out or pushing in this spindle. 

From this it will be gathered that the 
turner can vary the speed of his lathe, 
without moving out of the position he 
ee usually occupies when at work. 

N This may seem a small matter — but 

the fact that the workman can change the 
A speed of his lathe with one hand, and in 
his working position, has some practical 
value. 

In laying out new shops a lathe of this 
description will be valuable ; it need not 
be used throughout—and most probably 
would not be—but positions will present 
themselves where a lathe requiring no 


overhead gear will be useful. 


The lathe in question, self-contained with motor and 
variable speed gear, has been in continual use for some 
months past, and it has been found that the motor and gear 
runs well, and that the tool is more within the control of 
the turner than an ordinary lathe deriving its power from a 
line shaft, 
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FIG. 2. CROMPTON S MACHINE TOOL. Motor privine ISOLATED) LATHE. 


It was feared that possibly the motor might suffer from 
strains and jerks transmitted through the gearing from the 
cutting tool. 

This, however, has proved not to be the case, which shows 
that the chain acts much in the same way that a belt does, 
and damps down to some extent any sudden strains which 
would have been transmitted had gearing been used in place 
of chains, 
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Of the different methods of driving lathes described 
above, each will find a use in practice. In some positions 
the overhead arrangement will be best, in others the self- 
contained tool. 


One thing is certain. In laying out a new machine shop, 


full advantage must be taken of the possibilities of motor 


anchored by special insulated pull-offs, of which the Globe 
strain form may be cited as an example. 

Span wires for supporting the hangers are themselves 
insulated from the poles or rosettes, to which they are 
fastened to afford the protection of double insulation to the 
trolley wire, as in the case of the double insulation 


Fig. 3.—SELF-CONTAINED Motor LATHE. 


driving, either by the “ grouping” system or by independent 
motor driving, and the general plan of floor space and 
arrangement of roof must be got out accordingly. | 

The maximum economies cannot be expected if the shop 
is first built and the arrangement of tools got out after- 
wards. 

One of the great advantages of motor driving lies in the 
flexibility of the system, and in a possible arrangement of the 
tools which no other method of driving affords. 


Se 


INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


By HENRY E. P. COTTRELL, A. M. I. C. E. 


(Concluded from page 299.) 


COMPOSITE hangers which form part and parcel of the 
ears or clips are used for special cases, such as section insu- 
lators, right angle crossings, diagonal crossings, and frogs. 
Section insulators are employed to divide up the trolley 
wire into sections, so that when necessary any part of the 
line can be cut out without interfering with the remaining 
sections. The straight under-running section insulator con- 
sists of two terminal ears united by a wooden bar, which 
can be removed and replaced without interfering with the 
line; connected with these ears are two elbows with com- 
bination clamps, through which the ends of the line wire 
are passed, enough being left coiled over to let out for 
repairs. These elbows are united by a conducting bridge 
and an insulated bar, in the centre of which is a double 
pull-off. The upper part of the clamps is designed to hold 
the insulated feeder wires in such a way that the insulation 
can be left, except in the part held by the clamp, intact from 
poles to section insulator and between the lines where there is 
a double track. Another useful form of slightly different 
construction is that in which the crossings and frogs are 
provided with flanges and projections to guide the trolley 
shieve when travelling across and through them. They are 
also provided with double pull-offs, and are adjustable to 
varying angles by clamping screws. Each wing forms a 
terminal ea? or clip to which the ends of the wires are 
soldered in the ordinary way. These frogs and crossings are 


bracket sleeve previously described. This is effected 
by the use of strain insulators with uninsulated or 
insulated turnbuckles. The insulated turnbuckles are 
extremely useful in adjusting the tension in span wires, 
for as much as 6 inches of slack can be taken up by 
a pair. Larger sizes are made for corner poles where a 
number of pull-off wires are carried, and for terminals of 
the trolley wire. ) 

The results of tests carried out by the late Dr. John 
Hopkinson, F. R. S., for the Liverpool Corporation on 
„Globe“ pole insulators and “King” turnbuckles are 
tabulated hereunder :— 


Description. Breaking load. Remarks. 
„Globe“ pole ... | 4,562 to 5,040 lbs. | Started. 
Insulator 4,693 to 5,398 Broke through the eye. 


King turnbuckle 9,350 to 9,742 Broke across screw, insulat- 


ing material started break- 
ing at from 60 to 70 cwt.; 
insulation in no case 
forced out entirely. Me- 
tallic fracture sound. 


There are special forms of trolley wire clamps for use at 
terminals used where an ordinary wire loop is not sufficient 
to hold the strain. In special cases where trolley wires fed 
from separated sources of power have to be crossed, an in- 
sulated crossing is used in which the ears for the two lines 
are back to back, one wire running over and the other 
under the crossing, both being soldered in place. 

The splicing of the trolley wire at splicing ears is by far 
the best way of uniting it, but it is often accompanied by 
considerable waste. This is avoided by using splicing sleeves 
which are copper tubes with tapering ends and a central 
screwed joint. In one form the wire is wedged and soldered 
in, while in another the ends are set up and fit in behind a 
screwed junction piece. Another necessary adjunct are 
copper protective sleeves which are used in the neighbour- 
hood of frogs and crossings, section insulators, &c., and are 
slipped over the wire on which they fit as tightly as possible. 
The table on page 493 shows the name and approximate 
quantities of the material and adjuncts required for one mile 
of overhead line construction, with their approximate 
weight. 

By this table it will be seen that bracket suspension in- 
volves the same weight of material and accessories (exclusive 
of poles) as cross suspension for double tracks, but under 
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TABLE OF THE AMOUNT AND WEIGHT OF MATERIAL AND ACCESSORIES REQUIRED FOR AN ORDINARY OVERHEAD LINE. 


two-thirds for single tracks. When the weight of poles is 


8 a4 5 8 88 2 Fo 2 .2 8 added, the weight of material for an overhead line involved 
5 F$: * S in cross suspension as compared with bracket suspension, is 
85 T © | to 4 (nearly) for both single and double lines, so that 
3 2 apart from the question of appearance and of convenience 
E 8 P Bo A * — * 8 2 88 from the point of view of construction, there can be no ques- 
5 g 2 |= * S ~ | 2 | tion asto the superior economy of the parallel system of 
3 8 j | suspension when compared with the older axial system. 
J . eae In America far more latitude is allowed in the question of 
* 2888 2 S 88 8 0 8 8 888 S Choice of poles to support an overhead line than would be 
5 83 2 8 a aO la | tolerated in Great Britain. Poles of chesnut, cedar, and 
1 S % | °S | Georgia pine are in general use outside the limits of the 
5 - more important towns, and even there they have not been 
g F. Enf o F 888 8 8 88 8 wholly replaced as yet by iron ones, while on this side none 
S a 328 7* S 8 eS Sx but mild steel or iron tubular or conical poles are used. All 
E} 3 * | poles must be of sufficient lateral strength to stand without 
— — ——— 1 -- | permanent set the maximum strains to which they may be 
a noise : | subjected when in position. The following table shows these 
3 e S 88 = strains for ordinary practice :— 
„ ESS o VAP oai | : Lbs. ro. 
Š E - an 8 Q` i Cross suspension single track is . . 500 to 1,200 
8 =H ae 8 ‘3 „ double „ . 750 to 2,000 
a 2 Bracket suspension, single and double track 500 to 1,200 
3 ROA 33 E — The amount of allowable deflection under these strains 
$ S SANS 3888 = 2 | must not exceed 4 to 6 inches in poles 31 feet high. There 
8 8 ma 8 Sg 5 8 | must be also a sufficient margin of strength allowed to 
8 8 we d support the additional weight when the trolley wires are 
£ = = | covered with ice and snow. The strain on poles round curves 
E F 8 8 8 8 5 a being greatest, additional stiffness should be afforded by 
ž E S g= g NS og e giving them a slight rake away from the centre of the curve. 
Š a. oA See SS With axial suspension, the side poles should always have a 
5 her — 2 slight outward rake even when given concrete foundations, 
Seger nee a me SE as is the town practice in Great Britain, and when they are 
Ane ane 2 OG), 2a re ee a ees bedded in earth this should be increased to from 6 inches to 
ak 18 inches away from the track, Central poles between tracks 
eo ae 3 ie of course should be plumb. Poles should be planted from 
g 8 3 iig: SANA 88 4 to 6 feet in the ground: they should be as nearly cylindrical 
E - as possible and taper from butt to head. . Their cross-sections 
E FF Dba: : 8: g : ‘should be accurately circular, and to ensure uniformity in 
W D this respect one-tenth of an inch margin only should be 
J allowed on either side of the prescribed dimensions. The 
33 | 23 V greatest departure from the true rectilinear central axis at 
85 As the top should not exceed } inch. The poles in general use 
85 EF EEE E ENEE ag are built of three tnbular sections which are lap-welded and 
3s 85 in the larger sizes rivetted along the lapweld with connter- 
paana sunk rivets. These sections are put together so that the 
E EE ge Sot or ey oe E eee Gee seams of each consecutive section are placed 120° apart. 
5 | AS ae, a, The joints are made by heating the outside pipe toa welding 
oe m 5 l h 
$ H 8 3 8 25 — heat and slipping it over the inner pipe and then passing the 
a a 8 8 pole through special rollers, which ensures the pole not giving 
„ py ee way at the joints after erection. If the joint thus made be 
a4 A ao 144 keys oS se cut through and examined, it will be found the sections are 
5 8 8 : Soe ee oe ee 388 practically welded together, the joining line being almost 
25 S wholly obliterated. Tested under service conditions over a 
25 re og considerable period, these poles have been found to stand the 
ma | 23 227 determined strains with the calculated limited temporary 
a ee aud permanent deflection, and to stand the constant vibra- 
ua eet 888 tion of the trolley wire without any deterioration in the 
33 a Sing 28 8888 joints; in fact, to behave precisely as if they were rolled from 
aa As 858 0d one piece and without seam. The details of the poles such 
5 8 = as ornamental base and the scroll work of the brackets may 
$ S41 o 3 S882 be varied indefinitely, but should be carefully thought out so 
ga | * 7 2 * 8 S882 as to harmonise with the best standard for lamp-posts in the 
5 = town where they are to be erected, as this largely does away 
n; 8 with æsthetical objections. In Bristol and Dublin, in 
o accordance with the best American practice, five sizes of 
e ee weet, a 8 poles were provided calculated to stand various strains with 
S a ar ee ey 8 prescribed maximum temporary deflection and permanent set, 
23 as shown in the following table, the poles being all 31 feet 
Z Nae eva ae ee ae 8 8. in length :— 
: 8 
8 EE 
E 9 8 G : Es a $ 8 : o 5 Ouside EA | 1 
; 434 g z E E. d Diameter.| Thickness. Lengin. Weight. Lemporary Pefection-, manent Set. 
T = a x 2 a 8 2 defleotion. set. 
— mo S : : = es nH 2 JJ (8 DES A eames 
1 8385 ER 8 $ oes in. in. lbs. ws. im lbs. |in 
EEF 93 82 eco TE 7 * 4 75 31 | 620 | 350 6 700 | 4 
EIR ne, 432 88 FERET. 7x4 a 31 720 500 6 1.000 4 
8 43 3.8 5 9 — n 88 7 Xð 4 a 31 | 900 700 6 1.200 | 4 
% E eo! sx5| 4 | 31 |1100 1,000 6 , 1,700 | 4 
3 É ` FE 5 8 8 FE 10x 5) $ 31 | 1,500 2,000 6 2,600 | 4 
E Ed 3A &5% 888 5 
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The test to which these were subjected was to be dropped 
thrice, butt foremost, from a height of 6 feet upon a solid 
substance, and the small percentage showing any sign of 
telescoping or loosening of the joints were rejected. The 
insulation of the top of the poles from the ground and wires 
leading thereto, is effected by inserting a wooden plug in the 
top of the poles to which the span wires and guy wires are 
attached. In bracket poles the insulation is provided in the 
sleeves from which the insulated hangers are suspended. 

In suburban and interurban lines the German style of 
latticed pole is most appropriate, and will no doubt be more 
and more adopted on account of its relatively lower cost. 

Experience has conclusively demonstrated that there can 
be no valid objection to a carefully designed and erected 
line with sub-surface feeders, handsome poles, &c. All the 
municipal commissions from our great towns which have 
visited Continental and American cities to study the question 
of electric traction on tramways, have invariably pronounced 
in favour of the trolley wire overhead system against all 
others, and most corporations have ceased to view this system 
with disfavour, so that it would not be a surprise if it were 
shortly to be introduced within the limits of the metropolis 
itself. Bristol, Dublin, Leeds, Bradford, Liverpool, Glas- 
gow, &c., have all adopted it with satisfaction to everyone 
concerned. 


THE LARGEST INDUCTION MOTOR IN THE 
WORLD. 


We, illustrate herewith a 1,000-H.P. two-phase 5,000 volts 
induction motor by Brown, Boveri & Co., driving a centri- 


fugal pump at 455 revolutions per minute, the set being 
used at the Geneva Water Works for pumping water to a 


height of 460 feet. Not the least remarkable feature of the 
combination is that a centrifugal pump should be successfully 
employed for throwing water to so great a height. It almost 
looks as if the days of the reciprocating pump are on the 
wane. 


INTERIOR WIRING. 


By G. C. ALLINGHAM. 


For several years there has been an agitation in favour of 
concentric wiring with an uninsulated outer conductor, and 
great efforts have been made to convince central station 
engineers of the advantages of this system of wiring. But 
the central station engineers apparently remain unconvinced. 
It has always appeared to me that the advocates of wiring 
with uninsulated return look at the question more from the 
point of view of the wireman (or perhaps I should rather say 
of the “wiring engineer”) than from that of the central 
station engineer. They hardly seem to realise that the 
wiring of a building which is supplied from street mains is 
electrically a part of the distributing network of the central 
station. If we look at the wiring of a building by itself. 
and exclude from our consideration anything outside that 
building, the concentric system of wiring with uninsulated 
outer undoubtedly has advantages, but, as I shall show pre- 
sently, these advantages are by no means peculiar to this 
system. On the other hand, if we regard the distributing 
system as a whole, by which I mean the whole of the network, 
from the central station or sub-stations, as the case may be, 
to the lamps, the use of uninsulated 
return conductors is open to many ob- 
Jections. 

The very property that is claimed, 
and justly so, as fhe great advantage 
of concentric wiring, namely, that any 
fault is bound to become a dead short 
circuit, is a serious disadvantage when 
we have to deal with a large distribut- 
ing system, as Mr. Wordingham pointed 
out in his M. E. A. paper this year. In 
the case of a three-wire network, with 
earthed return conductors connected 
to the middle wire, a single earth on 
either of the outers will dead short the 
mains, and interrupt the supply until 
it can be cut ont or burnt out, and it 
is evident that the danger of interrup- 
tion of the supply will be much greater 
in such a case than if the system be 
entirely insulated from earth, or the 
middle wire be earthed only at the 
station, so that it can be temporarily 
disconnected from earth in case of a 
fault on one of the outers. 

Again, on a large network, different 
parts even of the middle wire of a three- 
wire system may be at considerably 
different potentials, and if uninsulated 
returns were used, considerable currents 
might return through the earth and 
cause electrolytic troubles. Excepting 
at Guildford, where the system is a very 
small one, no wiring with uninsulated 
returns has yet been carried out, except 
in isolated installations supplied by 
their own dynamos, or by separate 
transformers, so that it is impossible to 
say from actual experience whether the 
electrolytic trouble is likely to be a 
serious one or no, but experience with 
the earth returns of electric tramways 
shows the kind of thing that would be 
likely to happen. It is true that the drop 
of voltage on the uninsulated return 
of a distributing network would probably be less than that 
on the earthed return of a tramway; but on the other hand, 
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the surface of the uninsulated outer would be very great, 
and inside a building a comparatively small amount of elec- 
trolysis (of a gas-pipe for instance) might do a great deal 
of damage. Again, there is a danger of the bare outer con- 
ductor itself being eaten through, and the breaking of the 
outer conductor might quite conceivably cause a fire. 

At Guildford, although the middle wire of the street 
mains is bare, it is carefully embedded in bitumen throughout, 
and in the consumers’ premises, which are wired with con- 
centric cable with a bare outer conductor, care has been 
taken to keep the bare outer out of contact with any gas 
or water pipes ; so that, although a bare outer conductor is 
used, a sort of attempt is made to insulate it from earth. 
Is not this a confession of weakness ? 

The principal advantage usually claimed for concentric 
wiring is its safety, since the outer exposed conductor is 
earthed, and it is therefore impossible to get a shock, and 
any fault must either be a short circuit, or quickly develop 
into a short circuit, which blows the fuse and cuts off the 
current until the fault is removed, so that it is impossible for 
any fault to endure and to cause fire or other damage. What 
I wish to point out, however, is that exactly the same pro- 
perties are possessed by any metal-sheathed system of wiring 
with both conductors insulated, provided that the metal 
sheathing is made electrically continuous throughout, 
and is efficiently earthed, and that one of the wires is 
earthed at one point either continuously or at frequent 
intervals. l 

With such a system of wiring, properly carried out, any 
fault on either wire is bound to form a connection between 
it and the metal sheathing, and so earth it, either instantly 
or very soon, and in any event before any external damage 
can be done. Now if, for example, the wiring be con- 
nected to the neutral and one outer, say the positive, of a 
three-wire network, the middle wire of which is earthed at 
the station, any fault on the positive conductor of the 
wiring will produce a short circuit, and blow a fuse, and so 
cut off the faulty conductor until it is repaired. As the 
negative conductor of the wiring is at or near earth potential, 
any fault that might occur on itis not likely to be dangerous, 
but such a fault could not last long if, at intervals, the 
outers were alternately earthed at the station, the middle 


wire being, of course, temporarily disconnected from earth 


meanwhile. 

I consider tbat the greatest possible safety with house 
wiring would be attained by using double wiring, enclosed 
throfighout in earthed metal sheathing, connected to three- 
wire mains having a removable earth connection on the 
middle wire at the station, and by earthing each of the 
outers (while the middle wire is temporarily disconnected 
from earth) for a minute or so regularly every day. Any 
fault in a consumer’s installation on either of. the outers 
would instantly cut itself off, and any fault on the neutral 
would cut itself off next time the outers were earthed at the 
station, so that the consumer's wiring would be perfectly 
“ self-testing,” just us concentric wiring is, and at the same 
time it would be free from the objections to concentric 
wiring. 

Even where the middle wire is not earthed, almost absolute 
safety would be attained by earthing each main at the 
station every day, for a fault on house wiring can hardly do 
much damage in 24 hours; the damage done by faults is 
nearly always very gradual, and the catastrophe does not 
occur until the mischief has been going on for many days or 
weeks, 


It is evident that, to attain safety, the metal sheathing of - 


the wiring must be electrically connected together through- 
out; in fact, if this is not done, the metal sheathing may 
constitute a danger rather than a protection, for if a fault 
occurs on one of the wires, which thus becomes connected to 
the sheathing, a portion of the latter may become charged 
above (or below) earth potential, and give people shocks, or, 
if it touches a gaspipe, it may arc to it, and in time burn a 
hole in it and ignite the escaping gas. 

This is the great defect of the system of wiring in steel 
conduits with sleeve-joints, which has been recently intro- 
duced, for the sleeves do not make a good electrical connec- 
between the lengths of tube, and therefore, in my opinion, 
this system is not to be recommended on the score of safety ; 
the requisite conditions may, however, be fulfilled by the use 


of iron or steel tubes with screwed couplings, or by lead- 
covered wires. 

My own idea is that lead-covered wires with fibrous 
insulation are likely to come very much more into use for 
house work in the near future. They have already almost 
entirely superseded vulcanised rubber-insulated cables for 
underground mains, for which purpose they have been found 
to be cheaper and more durable, and what is true for under- 
ground mains is also true for interior wiring. Those who have 
to do with house wiring do not generally seem to realise that a 
lead-covered fibre-insulated cable is much cheaper than an 
ordinary braided or taped rubber-insulated cable, and that 
this applies just as much to the smallest sizes of cables as to - 
larger ones, while the lead-covered cable has the further 
advantage that it can be run without further protection in 
many places. The price of rubber has been rising steadily 
for years past, and the rise appears to be likely to continue 
in the future, so that the saving in cost by using fibre- 
insulated cables is likely to increase still further. It is now 
generally recognised that fibre-insulated lead-covered cables 
are more durable than vulcanised rubber-insulated ones for 


underground work, where the conditions are very much more 


severe than in housework, so that it is not probable that 
fibre-insulated cables will be found wanting in durability in 
interior wiring. | 

The objection to fibre-insulated cables is that the insula- 
tion is hygroscopic, and for this reason the ends of under- 
ground cables of this class are enclosed in boxes filled with 
compound in order to make a watertight seal, and it would be 
very difficult to effectively scal the ends of all the cables in the 
wiring of a building in this manner. But my own experience 
has been that, except in unusually damp buildings, there is 
no danger of the insulation being damaged by absorption of 
moisture. I have wired new houses with lead-covered fibre- 
insulated cables, and left the ends just as they were cut off, 
without sealing them in any way, to the tender mercies of 
the plasterers, who have often broken the lead coverings of 
the projecting ends, and yet I have had no single instance of 
a cable absorbing damp. The only trouble I have had is 
with surface leakage, which is always greater with metal- 
sheathed systems of wiring than when no metal sheathing . 
is used, since the sheathing itself forms a good earth close to 
the bare terminals on the fittings, and shortens the path of 
the leakage current. This surface leakage sometimes makes 
it impossible to attain at first in a new house the insulation 
resistance required by the rules of the supply authorities, but 
after the house has been occupied for a few weeks, and has 


become dry, the insulation resistance increases to the normal 


figure. The surface leakage is no greater with fibre-insulated 
than with rubber-insulated wires, whether the latter be lead- 
covered or run in metal tubing, and it is not by any means 
necessarily an indication of a defect in the wiring ; in fact, 
as I have just pointed out, the systeins of wiring which are 
the safest have the greatest tendency to surface leakage, and 
the “figure of merit of an installation is not only not pro- 
portional to, but may even be an inverse function of, its 
insulation resistance. Again, I have found that, with 
metal-sheathed wiring, the insulation resistance often varies 
with the weather. 

I have usually covered the ends of fibre-insulated house- 
wires with lappings of insulating strip, such as “ okonite” 
tape, or with rubber tubing, which. I have found quite 
sufficient protection in ordinary interior wiring. The lead 
coverings of the wires are easily connected together by copper 
wires soldered to them with a blowpipe. 

Some classes of fibre-insulated cables, particularly paper 
cables, are impregnated with oil, which gives trouble by 
becoming fluid in hot weather and running out of the ends 
of the cables and spoiling the wallpaper. Cables for indoor 
work should be impregnated with a more solid compound, 
which will not melt in the hottest summer weather, and 
there are many fibre-insulated cables made which give no 
trouble in this respect. 

The use of lead-covered cables gives a very “ flexible” 
system of wiring. In many cases the wires can be run 
with safety without further protection, and they can be 
drawn or “fished” under floors, behind partitions, and 
through all kinds of narrow places in a way that would be 
impossible otherwise; they can be cleated up on the 
surface, aud often most inconspicuously, as they can 
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be run in corners and along edges. Where extra 
mechanical protection is required, the lead- covered cables 
may be run in iron or steel tubing, and I have found 
„Simplex,“ and similar tubing, excellent for this purpose; 
they can be run on the surface in ordinary wood casing 
where its appearance is preferred ; the lead covering can be 
additionally protected against corrosion or abrasion where 
necessary by taping or braiding and compounding ; for rough 
work the cables can be armoured with steel wire or strip ; 
and where they are especially exposed to corrosion they can 
be run in troughing filled with compound. In fact, wiring 
with fibre-insulated lead-covered cable may be carried out so 
as to suit the most varied classes of work, and so as to make 
a sound job under almost any conceivable conditions, and it 
therefore seems to me probable that this class of cable will, 
in the future, become the standard for interior wiring, as it 
may almost be said to have already become for underground 
‘mains. 


STEEL: ITS PROPERTIES AND TESTS. 


III. 


THE daily practice of the 33 firms making over 75 per cent. of the 
open hearth and Bessemer steel of America must be but briefly 
summarised. These 33 tirms have 73 testing machines of from 130,000 
to 400,000 lbs. capacity ; 62 are screw operated, and 11 are hydraulic. 
Both methods permit of action without shock. The poise may be 
fed by hand with all practical convenience. The Commission of 
1891 (French) and the International Conventions of Munich, 1884 
and 1885, Dresden, 1886, Berlin, 1890, and Vienna, 1893, are explicit 
as to fixing test pieces so as to obtain uniform distribution of strain 
and proper clamping without the use of serrated wedges to cut into 
the specimen. The French Commission did not, however, forbid the 
latter. The 33 American companies, on the contrary, do not use the 
pin connection, and do use wedges, crown faced, and diagonally 
serrated. This allows the specimen to align itself, and saves the 
edges from cutting. Ball-benring grips fail by dirt and scale, and 
have been abandoned. The general opinion limits speed to 3 inches 
per minute, and considers that the difference between 1 and 3 inches 
is not so great as the variation in specimens and the errors of obser- 
vation, so that for commercial work speed is of small moment. Rapid 
tests show higher tenacity but less elongation. Specimens are 
callipered to 001 inch. On a $-inch piece this represents 320 lbs. 
on 80,000 lbs., or 241 Ibs. on 60,000 Ibs. steel in the specimen of fig. 2. 
This is American practice, and is more accurate than the Conven- 
tions demand. 

The American practice of reading loads to within 100 lbs. is as 
accurate as the limits asked by the Conventions or Commission, for 
actual loads on a - inch steel specimen usually exceed 10, 00 lbs. 
Elongation is measured to 01 inch, which is only 50 per cent. on a 
2-inch specimen with 20 per cent. elongation, or 125 per cent. on 
an 8-inch specimen of 25 per cent. quality. Reduction of area is 
measured to ‘01 inch by the majority. Nearly half of them measure 
to 001 inch or to 33 per cent. of a 20 per cent. contraction on a 
$-inch specimen. 

Yield point is determined by the drop in the beam or the bolt in 
the pressure gauge, asa rule. Special accuracy when wanted is got 
by a special apparatus attached to the specimen. Bending is apt to 
be roughly done iu America, even by the hammer. 

The texting of every piece, such as axles, for example, by such a 
test as not to injure it is uot much done in America, nor is its 
utility very apparent. 

The chemical tests hardly admit of brief abstraction but are fully 
detailed. 

An interesting subject to electrical engineers is that of rails. 
The growth of the American export trade in rails has been recent 
and rapid. It stood at 12,229 tons in 1894, dropped to 8,807 the 
next year, and, rose rapidly to 291,038 in 1898, again dropping to 
171,272 tons last year. This trade is, we believe, still something of 
an overflow trade, but its existence in competition with English, 
German, and Belgian rails certainly gives colour to the claim that 
owing to their high tariff Americans are paying more for rails than 
the foreign customers of American rail makers. Reviewing a 
number of forcign specifications of rails, the author found that one 
in five limited the material to English or Spanish hematite pig and 
charcoal spiegeleisen, requirements not within the power of American 
mills to comply with. ‘The carbon when specified had a range of 10 
to 15 per cent., which resembles American practice. Rapid rolling, 
of course, enables a higher percentage of carbon to be specified. 
For tramway work on British methods, the rail supported con- 
tinuously on concrete, there is no need fora rail to be strong as a 
girder in the sense that it must be strong on a sleepered railroad 
where the rail carries a weight applied between points 2 to 3 feet 
apart. Hence tramway rails may be made as hard as consistent 
with ability to bear “jimming.” Because of differences in the 
rolling of rails there can be no standard specification of the 
chemistry of a rail. This must be changed to suit the conditions of 
manufacture. American rails are faulty in that they rarely contain 
less than 0°10 of phosphorus, as against the 006 or less of European 


practice. Engineers who order American rails just as it pleases the 
maker to send them over, should bear in mind that the same liberal 
allowances in phosphorus and in sulphur would enable our own 
makers also to supply a cheaper and second-rate article. The 
author claims that the excessive phosphorus of American rails has 
not, in the opinion of many competent judges in America,” given 
a rail whose extra cheapness is marred by any corresponding 
danger. 

Campbell, however, we may remark, on whom the author relics 
on other points, states that it is not very costly to reduce phosphorus, 
and for basic steel he would even specify as low as 04. It costs 
more to secure low phosphorus in acid than in basic steel, and this 
accounts for the growth of the basic output; on the whole, we 
think that low phosphorus should still be demanded, and care taken 
that cheap American rails are not foisted upon the purchaser with 
their customary heavy phosphorus. Campbell states that above 08 
per cent. the economy of basic steel disappears and the basic hearth 
loses its advantage under American conditions. Americans object 
also to being asked to supply rails low in silicon, their own allowance 
being up to 0°20 per cent., and the author here again complains that 
to keep silicon down will increase the cost of a first-class rail. He 
appears to be correct in this. Sandberg does not consider silicon to 
be one of the prejudicial impurities, nor does Turner or Campbell. 
Manganese, however, is an ingredient of more importance, and 
American specifications are inclined to err to liberality in thie 
matter also. Americans demur to the demand that phosphorus 
and arsenic combined shall not exceed 0°06 per cent., because this is 
a test that can only be made when the rail is finished, and not from 
the ingot. 

The effect of small amounts of arsenic docs not appear to be 
prejudicial, and it seems a little strict to ask for it to count with 
phosphorus, from which evil impurity arsenic ought to be dissociated 
by the analyst. We fully agree that the demand sometimes made 
that each 500 tons of finished rail will be accepted or rejected on 
the analysis of one piece of one rail selected by the engineer and 
tested by an independent chemist is harsh. 

This entails great additional labour, and is a senseless require- 
ment, but when demanded in England it should certainly be 
demanded from the American mill. Unfortunately the average 
consulting engineer having accepted his quota of five guineas from all 
European mills for his specification, which five guineas “ will not be 
returned,” is too apt, if price or delivery does not suit him, to order 
from America by cable with no specification, and thereby he secures 
rails full of phosphorus and other things that cost money to get 


rid of, when to a similar open order he could have had fully as good 


a rail at less price from home. 


(To be continued.) 


POWER GENERATION: COMPARATIVE COST 
BY THE STEAM ENGINE, WATER TUR- 
BINE, AND GAS ENGINE.“ 


By JOHN B. C. KERSHAW, F. I. C. 


THERE is no question of greater importance at the present moment 


to those engaged in the management of our manufacturing in- 
dustries than that of Power Generation. The supremacy which the 
ateam engine has so long enjoyed is now assailed from two sides. 
The water turbincand the gas engine have become dangerous rivals; 
and there are those who assert that early in the twentieth century, we 
may expect to find the steam eugine ousted from its place as the 
most economical prime mover, by one or other of these later forms 
of power generator. 

During the past 10 years, a most remarkable development of 
hydraulic power has been taking place on the continent of 
Europe, aud in America. The large power installations in the 
Haute-Savoie, in France, at Rheinfelden, in Germany, and at 
Niagara, in America, have already become of cousiderable industrial 
importance. 

The success which has attended these earlier installations of 
turbines and dyuamos, operated by water-powcr, has led to the 
exploitation of nuuberless schemes of a similar character. The 
aggregate amount of power at the present date, generated 
from falling water, forms no inconsiderable portion of the 
total power utilised in manufacturing industries; and two 
years ago it was estimated by the writer to be between 236,000 
and 350.000 H. P. 

On the other hand, gas engineers have been busily engaged in 
working out the problems presented by large gas engines, and by 
the utilisation of the waste gases of blast furnaces. Trials which 
have been made during recent years, show that both of these 
problems are capable of successful solution. 


* Read before Section G of the British Association, September 
7th, 1900. 

Tt See Lightning, January 20th, 1898. Also estimate of 200,000 
H.P. for United States of America, by Washington, in paper read 
before Franklin Institute, July, 1899. 
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Gas engines up to 650 H.. have been built and have worked 
smoothly and economically; while at Seraing, in Belgium, and at 
other places, the blast furnace gases have been utilised for driving 
the engines which supply the blast. 

The question, therefore, which the engincer now has to settle, 
when deciding upon the site and locality for a new factory, or when 
deciding upon the system of power generation to adopt for 
extensions of the old, is no longer so simple as when only one 
method of power gencration in large units was open to him. 

It is no doubt true that the choice between the three possible 
sources of power is one, which in many cases, will be settled purely 
by local considerations; and the proximity of a large waterfall, or 
of an extensive coal-field, to the factory, will be held to point to 
the turbine, or to the steam engine, as the most economical power 
generator.“ In a great number of cases, however, especially when 
the decision of the engineer covers the choice of a site for the 
factory, the problem is capable of no such easy solution; and the 
most economical source of power can only be determined after an 
exhaustive study of comparative costs data. There has been an 
immense mass of information bearing on this subject, published in 
recent years, but no attempts have been made to co-ordinate these 
facts and data; aud comparison between them in their existing form 
is unproductive of any useful results. 

The aim of the writer in the present paper has, therefore, been 
to collect and arrange in comparable form some of the more im- 
portant figures bearing on the cost of power generation. Full 
references are given to all the original articles from which these 
figures are drawn, and it is hoped that this summary of a large mass 
of scattcred information may be of considerable service to all 
interested in the question. 


I.—STEAM POWER. 


1. Estimate by Dr. Emery of cost of E.H.P.-hour with coal at 
12s. 6d. per ton, and interest charges at 5 per cent. Cost varies 
between 347d. and 1:22d. being lowest with 500 H.P. triple ex- 
pansion engines. This estimate is for United States of America 
conditions of labour.—(Street Railway Review, 1897, p. 391.) 

2. Inquiry by Sheldon into actual costs of power in New England 
mills. The minimum and maximum costs found by the investigator 
were: 

(a) For 365 x 24 hours per annum, $45.69 to $261.00. 
(b) For 307 x 10 hours per annum, $11.64} to $14.85. 


(Abstract from Engineering Record,“ ELECTRICAL REVIEW 


(London), Vol. xli., page 314.) 

3. Similar inquiry by H. A. Foster. The costs at the 22 plants 
which were examined varied between the following limits :— 

For 308 x 10 hours per annum, $15.29 to 8200.53 (ELECTRICAL 
Review (London), Vol. xli., p. 421.) | 

4. Estimate by Raworth of cost, using superheated steam with 
best types of modern -engines and boilers. Schmidt or Universal 
engine, using 1 Ib. eoal (8 Ibs. steam) per 1.H.P.-hour and coal at 7s. 
per ton, taken as basis of calculation. Cost per 1. . P.-vear (365 x 
24 hours! = £3 14s. or 101d. per 1. H. P.-hour.— (Presidential address 
Northern Society Electrical Engineers, 1898.) 

5. Paper by Dr. Bowman on Power Generation.“ States that with 
a 500-H. P. compound condensing engine, the actual cost in a South 
‘Lancashire Chemical Works was £4 3s. 3d. per 1.H.P.-year (2,825 
hours). (Hier. Soc. Chem. Industry, December, 1897.) 

6. Inquiry by H. A. Mavor as to actual costs of steam power in 
the United Kingdom. Average of 10 factories generating in large 
units 130d. per 1.H.p.-hour; coal 5s. 5d. per ton. Best result of 
these ten obtained by a weaving mill using power generated by two 
375-H.P. engines, and coal at 48. 10d. per ton. Cost in this case only 
‘072d. per 1.H.P.-hour.—(Paper read before Institution Engineers 
and Shipbuilders in Scotland, March, 1898.) i 

7. Details by A. Siemens, Esq., of actual cost of electrical power 
at Charlton Works. Cost works out to 1'287d. per Kw.-hour at 
thè switchboard of the geucrating plant.— (Brit. Assoc. Paper, 
Bristol Meeting, ELECTRICAL REVIEw, September 16th, 1898, 

. 407.) 
£ 8. Estimate by Prof. Kennedy of cost of electrical energy from 
steam power in Scotland, with coal at 3s. 6d. per ton. The average 
cost is given as £9 per E.H.P.-year.—(Jour. Suc. Chem. Industry, 1898, 
p. 314.) 

9. Paper by Webber upon comparative costs of water and steam 
power. Gives detailed estimate of cost of latter with 1,000 H. P. 
plant. With coal at $3.85 per ton, cost equals $17.84 per 1. H. P. 


The best actual results known to author were with an engine 
running with an average load of 1,950 H.P., and coal at $2.26 per 
ton (d/d.). Cost worked out to $11.55 per 1. f. P. per annum. These 
estimates are for a year of 3,070 working hours.—(Engineering 
Magazine, Vol. xv., p. 922.) 

10. The actual cost of steam power in Switzerland, in the can- 
tonal district of Zurich, lies between 224 and 635 francs per 1. H. P. 
year.—( Electricity (New York), from Le Genie Civil, March 15th, 
1899.) 

11. The actual cost of power for the electric street railway in 
Montreal is stated by Cunningham to be slightly under 25d. per 
Kw.-hour.—( Engineering, June 16th, 1899.) 

12. Estimate by Kershaw of cost of the E. H.. hour, using best 
types of engines and dynamos, and coal at 78. per ton. Cost worked 
out to 141d. (Electriciun, December 25th, 1896.) 

13. In his evidence before the House of Commons Committee on 


* The question of freight charges, and of proximity to markets 
for the manufactured goods, also requires attention before a decision 
is taken, but this question is outside the scope of the present paper. 

t (Fuel 7s 4d. per ton. Eugiue, 1,100 H. P.) 


the Power Bills, Mr. Harris, of Bramwell & Harris, stated that at 


Liverpool the cost of power for the overhead railway had varied 


between 53d. and 31d. per unit.—(Lighining, July 5th, 1900.) 

14. Mr. Philip Dawson, in Engineering, has tabulated a large 
number of costs data for generating stations in Europe and America. 
The lowest costs for generating the Kw.-hour for tramway work is 
given in Table I. as 1275d.— (Engineering, June 1st, 1900.) 

In order that these estimates and actual costs may be compared, 
the lowest costs noted by each authority have been converted into 
costs per 1.H.P. year of 8,760 hours, and gathered into Tables I. and 
II. The relationship between the cost of the 1. H.. year and of the 
E.H.P. year has been taken as 75: 100, an energy efficiency of 85 per 
cent. being assumed in the combined machinery; the management, 
interest, and depreciation charges on the increased capital 
expenditure for dynamos making up the balance. The ratio of interest 
and depreciation charges to running charges has been taken as 40 
to 100, in the two cases where these are known to have been omitted 
from the estimates of cost. Where the data have permitted it, 
allowance has been made for the fact that interest charges remain 
stationary, whether a 10-hour or 24-hour day is worked. The most 
remarkable fact about these costs, when studied in this way, is their 
wide variation. That the cost of steam-power should be high 
in Switzerland where no coaltields exist, is not surprising; 
but one would hardly expect to find the cost in Switzerland 
exceeded by that found in certain South Lancashire and Metro- 
politan works. 

The details of two of the lowest costs, namely, Dawson's for 
the lowest practicable cost of generation in the United States 
of America, and Raworth’s estimate for a South Lancashire 
central power station, using superheated steam, are given below, 
since it is of interest to have these two sets of figures brought 
prominently forward. The wide gap that separates these from the 
greater number of figures in Table I., is the measure of the improve- 
ment possible in power generation by steam :— 


TaBLE I.—Actuat Costs oF STEAM POWER PER 1.H.P.-YEAR OF 


8,760 Hours. 
Country. Cost. ~ Remarks. Ref. Ne. 
America... ...| £3 12 10 Compiled from lowest 14 


items in any stat ions. 
United Kingdom... £3 14 0 Engines 375 H.P., coal| 6 
48. 10d. per ton, weaving 
mill. i 
United Kingdom... £4 14 10 Average of 10 factories 6 
generating in large units. 
Canada (Montreal) | £5 1 9} Generating station of elec- 11 
tric street railroad. 


America... ...| £6 2 6] Engines 1,100 R. P., coal 2 
78. 4d. per ton, cotton 
mill. 
America... ...| £6 6 3 Engine 1,950 H. p., coal 9 
_ 9s. 5d. per ton. 
United Kingdom £6 6 3 Generating station of over- 13 
(Liverpool) head railway. i 
America . . 47 19 0 Cotton mill. 3 
Switzerland ... £9 0 O Lowest cost of steam power 10 
United Kingdom 412 17 2 Actual cost in chemical 5 
(S. Lancashire) works. 
United Kingdom |£26 5 1 Cost at switchboard in 7 
(Woolwich) cable works. 


l 


TABLE II —EsTiMaTED Costs oF STEAM-POWER PER 1.H.P.<YEAR 
oF 8.760 HOURS. 


— — — — — 


Authority. N Cost. 


Remarks. | Ret. No. 
| 3 
Raworth . £3 14 0 | Superheated steam. Coal 4 
78. per ton. 
Kershaw ... .. 43 18 0 | Coal 7s. per ton. 12 
Kennedy ... . 46 15 0 | Coal 3s. 6d. per ton. 8 
Webber .. 48 17 4 | Coal 16s. per ton. 9 
Emery... £9 9 11 | Coal 12s. 6d. per ton. 1 


The reference numbers iu these and the following tables refer to 
the details given in Sections I., IL, and III. of this paper. 


Dawson's estimate for the lowest practicable costs of generation, 
obtained by compiling a return which includes the lowest cost of 
each item attained in any generating plant in the United States 


of America. 


Per B.T.U. Per kw. - year of 


8,760 hourt. 

Fuel se ‘ive .. 090d. £3 5 8 
Wages and salaries 030d. vee a 1 110 
Oil, waste, stures 005d. S so 0 3 8 
Maintenance 002500 ar 0 110 
Total 1275d. eve eee £4 13 0 


(ELECTRICAL Review, July 6th, 1900.) 
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Raworth's estimate of cost of steam power, by use of highly 
superheated steam in combination with suitable steam engine. 
(Universal or Schmidt.) 


Basis.—50,000 E. p. plaut. 


Coal at 7s. per ton. 8,760 hours per 
annum. . 


Coal, 4 tons at . . £1 8 0 
Margin for bad coal and starting 
boilers, 25 per cent. 95 . 0 7 0 
Labour and management .. 010 0 
Repairs and stores 8 07 6 
Total operating expenses £2 12 6 
Interest, 5 per cent. ... sis . O12 0 
Depreciation (average on total 
capital, 4 per cent.) T ae 0 9 6 
Total fixed charges 8 1 1 6 
Total cost per 1. H. P.- year £3 14 0 


The capital outlay, ineluding land, buildings, and 20 per cent. 
spare, is taken at £12 per H.P. 


II.— WATER POWER. 


1. Details of estimated expenditure upon the Rheinfelden 
generating station and plant. 16,000 H.P. is expected to be 
developed, with a capital expenditure of £225,000. This does not 
include dynamos,—( Electrician, March 26th, 1897.) 

2. Estimate by Minet of cost of 1,000 E. H. P. in France. Capital 
outlay £24,000. Cost of E. H.P.-hour works out to 011 fraue = 
105d.—(Minet's Electro-Metallurgie,“ 1898, p. 30.) 

3. Details of estimated expenditure upon Massena power 
development scheme. Power to be developed = 75,000 H. p. Capital 
outlay $1,833,000. Charges to be made vary from 812 per E. H. P. 
year upwards.—(Prospectus of company issued July, 1897.) 

4. Details of actual charges at Niagara $19.10 to $23.50 per E. H. P. 
year.—(Private letters to writer.) 

5. Prof. Forbes, in a letter to the Times, states that the Niagara 
Falls Company are disposing of 34,590 H. P., and have a gross income 
of £150,000. This equals £4 6s. 7d. per H.P.-year.—(August 19th, 
1899.) ' 

6. Details of proposed charges to consumers of Niagara power in 
Buffalo. With meter and service rent, this works out to 14 cents. 
per E.H.P.-hour for small consumers, and to under 1˙0 cent. per 
E. H. P.-hour for large consumers of power.—( Electricity (New York), 
April 10th, 1898.) 

7. Statement by Wallace, that at Foyers the operating costs of the 
power station equal 30s. per E. H. P.-year —(Jour. Soc. Chem. Industry, 
April, 1898.) 

8. Prof. Forbes, in a letter to the Times (August 19th, 1899), 
states that the operating expenses at Niagara for 34,590 H. P. are 
only £25,000 per annum. This equals 14s. 5d. per H.P.-year. 

9. Detailed statement by Wallbank of cost of power development 
at Lachine Rapids. Present cost is $22.97 per kw.-year. This 
will be reduced to $8.14, when 20,000 H.P. is produced and sold.— 
(Electrical World, June 18th, 1898.) 

10. Archibald states that the charges for the Lachine Rapids 
power in Montreal, are to small users 885, and to large users $32 
per E.H.P.-year.—(Electrical World, August 5th, 1899.) 

11. Notice of reduction of charges to $22.35 per E.H.P.-year for 
Niagara power in Buffalo. This applies only to large consumers. 
—(Lilectricity (New York), December 21st, 1898.) 

12. Statement by Magee, that hydraulic power is the cheaper, so 
long as the capital expenditure has not excceded £28 per E. H. P. 
developed.—(Cassier’s Magazine, January, 1899.) 

13. Details of capital expenditure upon a scheme of water-power 
development at Zurich. Total expenditure upon hydraulic and 
dynamo plant will be 19,000,000 francs. Total power to be de- 
veloped cquals 25,300 E. (gross). (From Le Genie Civil, Electricity 
(New York), March 15th, 1899.) 

At Zurich, according to Levin, the charge for power to large 
consumers is £6 to £7 per B.H.P.-year.—( ELECTRICAL REVIEW, June 
15th, 1900.) 

14. In Norway water- power can be developed in certain districts 
ut a cost of ouly 17s. 9d.—22s. 3d. per E.H.P.-year.—(Juur. Soc. Chem. 
Iad., p. 722, 1899.) 

15. At the chlorate works at Valorbes, the capital expenditure 
upon the development of 3,000 H.P. was £10,400, or £3°89 per H.P.— 
(Lunge, “Sulphuric Acid and Alkali,” Vol. iii., 1896 edition.’ 

16. Details by Prof. Janet of actual expenditure upou water- 
power developments in France. This varies from £428 per H.P. tu 
£30 per H.P. according to the head of water to be dealt with. The 
lowest expenditure was upon a fall of 140 metres in Haute-Savoie. 
The H.P. is calculated at the turbine shaft, aud the cost of dynamos 
is not included in these figures. — (ELECTRICAL. REVIEW, September 
30th, 1898.) 

17. According to a writer in the Electrician, August 4th, 1899, the 
total inclusive charges at Rheinfelden are as follows: — 


(a) 365 x 24 hours... 46 per E. II. P.-year. 
(b) 307 Xx 10 hours... ; 45—47 per E.H.P.-year. 

18. Details by Prof. Crocker of the cost of water-power in Japan. 
Power is sold in Kyoto at £6 8s. per E. H. P.-year for powers up to 
100 H.P., and at £3 6s. per E. H. P.-jcar for powers above 100 H.p.— 
Electrical World (New York), June, 1899.) 

19. Details, by E. Bignami, of cost of water-power in Italy. 
Capital costs have averaged £12 per H.P. developed, and operating 
Costs 568. per ELP.-year.—(Enginrecring Magazine, August, 1899.) 

20. Details, by B. C. Washington, of cost of water-power in 


California. At Mercur, Utah, the Telluride Power Company supply 
current over an 80-mile circuit and charge $60 per E. H.P. at the 
mines.—(Jour. Franklin Institute, September, 1899.) 

21. At Meran, in the Austrian Tyrol, 2,000 H.P. is sold to the 
local carbide company at 47s. 6d. per E. H. P.- year. (Eeluir. Elec- 
trique, May 6th, 1899.) 

22. In Switzerland the charges for power vary between £8 aud 
£10 for small motors, and between £6 and £7 5s. for large motors 
per B.H.p.-year. In one exceptional case the charge was only d. 
per Kw.-hour.—(ELEctRIcaL REVIEw, February 2nd, 1900.) 

23. The capital outlay at Lyons has been £84 per H.. developed. 
Over one-half of this total had been expended upon hydraulic 
engineering works. At Interlaken, the capital outlay has been £34 
per k.. developed.— (J. W. Hall, in discussion upon Addenbrooke’s 
paper upon “Electric Power Supply from Central Stations,” read 
before South Staffordshire Iron and Steel Institute, 1898.) 


TaBLE III.—CAPITAL OUTLAY UPON WATER-POWEB DEVELOPMENTS. 


x , — S 

Place. hone. ee ae as i Authority. |$% 

power. | CUMBY: | power. žE 

£ Es. d. 

Vallorbes... 3,000 10,400 39 3 Lunge 15 

Hte.-Savoie 8,500 36,400 45 7 Janet 16 

Massena 75,000 381,800 5 1 10 — 3 

Hte.-Savoie 4,000 | 28,000 70 0% Janet 16 

Italy Bik ... | Average outlay. 112 0 O | Bignami | 19 

Rheinfelden 16,000 | 225,00014 1 3° — 1 

( Magee's 
— — — 210 O, maximum -| 12 
limit | 

France 1,000 24,000 240 0 Minet 2 

Hte.-Savoic 300 9,000 30 0 OF Janet 19 

Zurich ; eee 25,300 760,000 30 0 9 — 13 

Canada (Lachine 6,600 — 30 0 10 Wallbank 9 

Rapids.) i. oe 

Iuterlacken ia 2 ? 340 0] J. W. Hall | 23 

Lyons .. | 11,900 


1,000,000 84 0 0 Do. 23 


* This does not include cost of the dynamos. 


TABLE IV.—EsTIMATED, AND ACTUAL, COSTS AND CHARGES FOR 
WATER- POWER PER E.H.P.-YEAR OF 8,760 Hours. 


- Cost or . 
Country and place. har oe Remarks. : K 
Norway £1 ‘0 O Average of actual costs at | 14 
small power stations | 
Canada (Lachine | £1 5 5 Estimated cost when 20,000 9 
Rapids) H.P. is developed | 
Scotlaud (Foyers) | £1 10 0| Operating costs only . 7 
Switzerlaud .. | £1 19 0 Lowest charge recorded. | 22 
Austria (Meran) .. £2 7 6 Charge to Carbide Co. for 21 
2,000 H.P. 
Norway (Sarpsfos) £2 7 6] Average charge to carbide | 25 
factories 
United States £2'10 0 | Lowest proposed charge. 3 
(Massena) . 
Italy ibi . . | £2 16 0 Average operating costs.. 19 
Sweden . .. | 13s. to £3 | Estimates by Carlsen . 24 
Japan (Kyoto) £3 6 O Charge to large users . 18 
Canada (Lachine | £3 11 9 Present cost of power _... 9 
Rapids) 
France . . | £3 16 7 | General estimate of cost ... 2 
United States 43 19 7 Charge to large consumers 4 
(Niagara) 
United States £4 6 7| Average charge for whole 5 
(Niagara) of power 
United States £4 13 1) Charge for Niagara power 11 
(Niagara) in Buffalo 
Switzerland 944 5 0 San sig 26 
(Schaffhausen) 
Switzerland 45 10 6 [Charge to large consumers 13 
(Zurich) 
Germany (Rhein- £6 0 0 Charge to large consumers | 17 
felden“ 
Japan Kxoto) . | £6 R 0 Charge to small consumers 18 
Canada (Montreal | £6 13, 2 Charge to large consumers, 10 
United States £12 10; 0) Charge over an 80-miles 20 
(Utah) transmission line 
Canada (Montreal) 417 14 0| Charge to small consumers 10 
United States £25 11 O| Charge for Niagara power | 6 
(Buffalo) to small consumers in; 
Buffalo 


— — 


24. According to B. Carlsen, water-power in Sweden costs between 
13 and 60 m. per E.WLP.-year.—(Zeits. f. Hliſttro- chien ie, vi., p. 471.) 

25. At Sarpsfus, iu Norway, power is being sold by the Power 
Company to the two carbide works at 45—50 m. per E. H. P.-vear.— 
(Chem. Industrie, April 1st, 1900.) ä 

26. Statement that lowest charge for water-power in Switzerland 
is £5 per B.H.P.- year at Schatthausen.—(EuuectricaL REVIEW, 
June 1dth, 1900.) 
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In the following two Tables (III. and IV.) these estimates and 
actual costs have been reduced to comparable form. The relation 
between the B.H.P. and the E.. p. has been taken as 85: 100. One 
is again struck by the wide variation of the figures. The capital 
outlay per H.P. ranges between £3 9s. 3d. at Vallorbes and £84 at 
Lyons. The estimated, and actual, charges per E.H.P.-ycar show 
the still greater difference between £1 at a small unnamed power 
station in Norway aud £25 118., the charge to small consumers in 
Buffalo. 

The figures given by Wallbank for the cost of power at the 
Lachine Rapids Station in Canada, and by Janet for the capital 
outlay upon typical water-power development schemes in Frauce, 
are sufficiently interesting to deserve further consideration, and 
they are reproduced below. 


Details of capital expenditure and running expenses, at Lachine 
Rapids Power Station, from Wallbank’s paper, before National 
Electric Lighting Association, Chicago, 1898 :— : 


Power at present developed is 4,000 kw. 
Power available is 15,000 kw. 


Allowing for 10 per cent. losses between turbines and dynamos, 
the capital expenditure has been $263.83 per kw. 


The annual costs per Kw. at present are :— 


Interest at 6 per cent. a bee, ate $15.95 

Depreciation at 5 per cent. (on one-third of 
capital outlay)... ee ae 85 bas 4.17 
Operating expenses Me. Ges es vii 2.85 
Total $22.97 


$22.97 per Kw.-year = £3 11s. 9d. per E. H. P.-yenr. 


The annual costs per Kw. when 15,000 Kw. is generated will be 


Interest at 6 per cent. bs ee es ee $4.95 

Depreciation at 5 per cent. (on one-third of 
capital outlay> ... sh ah ee mek 1.68 
Operating expeuses ... 27 55 Sic 985 1.51 
Total gis aes $8.14 


$8.14 per Kw. year = £1 5s, 5d. per E. H. p.- year. Electrical 
World, June 18th, 1898.) i 


DeEtTaILs OF THREE WATER-POWER DEVELOPMENT SCHEMES 
IN FRANCE. 


1. 6,000—11,000 H.P. (mean 8,500 H.P.) in Upper Savoy. Fall 
140 metres. Capital outlay £36,400 = £4 5s. 7d. per H. p. at 
Turbine Shaft. 
2. 4,000 H.P. in Department Isére. Fall 100 metres. 
outlay £28,000 = £7 per H.P. at Turbine Shaft. 

3. 300 H.. in Upper Savoy. Fall 2 metres. Capiml outlay 
£9,000 = £30 per H.P. at Turbine Shaft. — (ELECTRICAL. REVIEW, 
September 30th, 1898.) 


Capital 


These figures illustrate well the effect of height of fall upon 
capital outlay, and show the great economy of utilising or creating 
high falls of water for industrial purposes. 

The difference in capital outlay between examples 1 and 3 
represents an addition of £1 6s. per H.P. per annum to the cost of 
power at the latter power station, in interest charges alone, and 
more than this if depreciation be taken into account. 

The figures showing the increase of charge due to transmission 
are also of striking interest. Niagara power at Buffalo costs 
44 13s. 1d. per E.M.P.-year as compared with £3 19s. 7d. at Niagara. 
The power from Lachine Rapids costs £6 138. 2d. per E.H.P.-year in 
Montreal, whereas the present costs at the generating station are 
only £3 11s. 9d. 

In Utah the charge to mines on au 80-mile transmission line is 
£12 10s. per E. I. .- year; the cost of generating this power at Provo 
is probably not one-fourth of this amount. 

These figures are worthy of close scrutiny by those interested in 
the power schemes which have lately been occupying the attention 
of our legislators, since they indicate that transmission costs and 
losses, are capable of doubling or trebling the costs of electricity to 
the consumer. 

(To be concluded.) 


GAS ENGINE FUELS. 


ProF. Kerr states, in au article in Cussicr’s, that natural gas has 
a calorific capacity of 1,000 thermal units per cubic foot. Yet it 
has been sold as low as 4d. per 1,000 feet, and in gas engines has 
kiven 1 B.H.p. with a consumption of 9 feet per hour and a heat 
efficiency of 28 per cent. For mill use the gas at Pittsburg was sold 
as low as 24d. per 1,000 fect, so that a gas engine, allowing 10 feet 
per H. P.-hour, would use only one farthing’s worth of gas per day of 
10 hours, the annual cost of a B.H.P. being about 6s. for 3,000 
hours. Natural gas is found to be stored by nature at a pressure of 
320 lbs. per square inch in the Indiana field, and 450 lbs. in Ohio, 
with a maximum of 1,020 lbs. at Castle Shannon, in Pennsylvania ; 
but pumps are now required to actually draw gas from the depleted 


wells, and gas is sent into Chicago compressed to 300 lbs. by 
artificial means; it reaches Chicago reduced to 2 or 3 inches of 
water only, the pressure having all gone in pipe friction. l 

In the old days the gas was used in its natural state to work 
engines by its pressure, not by its explosion. It has been shown 
that more light can be obtained electrically from gas burned in gas 
engines than by its combustion direct as a lighting agent, and the 
author states that if gas companies would use gas to generate 
electricity, they would be able to distribute as much light as they 
now do, and still have 60 per cent. of their product for sale. 

Illuminating gas, however, will not pay when used for power 
purposes. At 2s. 3d. per 1,000 feet, and 20 feet per B.H.P.-hour, it 
will cost £6 per H. p.-year for fuel only. Coal at 8s. per ton, when 
used at the rate of 3 lbs. per H.P.-hour, only costs 36s. per annunı, 
and, moreover, the gas engine will cost more than the steam engine. 
Only small plants can afford gas, because the boiler is saved, and the 
attendance is reduced very largely. For large powers producer gas 
must be employed, or the waste gas of blast furnaces. The latter 
has about 30 to 33 per cent. of combustible, and, in fact, is very like 
producer gas. Prof. Spangler reported in 1893 that the fuel 
cost of a plant of 100 H.P. was only 1'3 lb. per B.H.P., and the 
mechanical efficiency was only 72 per cent., proving the capacity of 
the gas. The author does not appear to be acquainted with gas pro- 
duction from bituminous fuels, so that his views of the utility of 
producer gas are bounded by limitations that have no real existence. 
He evidently thinks that producer gas must be made from coke or 
anthracite, whereas bituminous fuel can be used in the duplex 
system. 

In using gas fuel its efficiency increases with its initial compres- 
sion. Thus compressions to 38, 66°6, 82:5, and 95 Ibs. gauge pressure 
gave efficiencies of 17, 21, 25, and 30 per cent. With constant 
mixture, now no longer employed with poor gases, a limit 
is set to the compression, for with successive pressures of 24, 61, 
105 and 112 lbs., the explosion pressures were 27, 117, 233 and 
347 lbs., the explosive pressure increasing faster than the com- 
pression, probably, we may add, because of the more perfect com- 
bustion. The author appears favourable to the Diesel motor in 
which the fuel is burned at constant pressure, but he admits that the 
principle bas not yet been successéully applied except with oil, i 
having so far failed with gas. | 

With small gasoline motors, 10 lights of 16 c.. each can be 
produced for 4d. per hour each. This is rather more than 
the price charged by city central plants. Prof. Kerr looks 
on the small gas or gasoline engine as the ideal power for 
lighting small factories, schools, and residences. The cheapest 
lighting agent would, no doubt, be producer gas burned with an 
incandescent mantle, but the deadly nature of producer gas puts it 
out of competition when burned in a room, and it could only be 
used with safety by means of special contrivances entirely shutting 
off the flame from the house, as in a special glazed and ventilated 
cavity. - 4 ~ 


— —— —— 


HEAVY MOTOR VEHICLES FOR ROAD 
SERVICE. 


Vaklovus types of heavy motor vehicles are illustrated and described 
in the Engineering Magazine by Mr. F. W. Maynard. They are just 
such as may be seen any day in the streets of London. Un- 
doubtedly heavy, apparently easy to manage and steer, and well up 
to their duties; they are, however, dangerous to foot passengers, 
owing to the lack of even the simplegt guarding to the forewheels, 
which stand out aggressively in front of the vehicles. This fault 
is as inhuman as it is unnecessary, and no excuse cag be offered 
for its existence. The present series of motor vehicles includes 
amongst others, drays 16 to 18 feet in length, with an area for 
load of 56 to 70 square feet. The extreme width—a legal limit— 
is 64 feet. The frames are of channel steel, and the wheels are either 
of military type with oak spokes and metal hubs and felloes, or all 
metal, which, however, is not recommended, a wooden spoke being 
conducive to durability. 

The Thorneycroft steam wagon has a wheel base of 9 feet 11 
inches, and the tires are 5 feet 64 inches apart centre to centre. 
The platform has an area of 68 square feet, and stands3 feet 11 
inches high unloaded. It sinks to 3 feet 94 inches with 3 tons of 
load. Ordinary laminated springs are employed, and the driving 
axle is a piece of forged steel shaft, stated to be as large as a 
shaft capable of transmitting 120 H.P. at 120 revolutions per 
minute, though ouly required to transmit 35 H.P. as a maximum, 
the excess being a concession to reversed stresses and shock. 

The front wheels measure 34 inches x 43 inches, the driving 
wheels 39 inches x 54 inches. The boiler is of water-tube type, 
fired centrally from the top, the fire being completely surrounded by 
the tubes connecting the top and bottom annulus, the lower of which 
uctually contains the fuel. The boiler has a heating surface of 83 
feet, and a grate surface of 2°4 feet; the working pressure is 115 lbs. 
and the test pressure 350 Ibs. Of the two safety valves one is set 10 Ibs. 
above the other, and blows in full view of the driver. Feed is by a 
pump driven by worm gear off the engine shaft, with a return of the 
excess by hand regulation to the tank. There is also a self-starter 
injectur, of which the cones can be withdrawn with the boiler under 
steam. The engine is compound horizontal reversing, with cylinders 
4 inches and 7 inches x 5 inches stroke, enclosed dust-proof in an 
oil splash chamber, and equal to 20 B.H.P. at 440 revolutions per 
minute, but capable of running up to 770 revolutions per minute and 
doing 35 B. H. . It measures 3] feet x 25 feet x14 feet, and weighs 
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5 cwt., and it can be run independently of the vehicle. The 
exhaust first orms duty as a feed heater, then escapes through 
a silencer to the blast nozzle, and passes, superheated and invisible, 
into the atmosphere. l a 

Power is transmitted by machine-cut wheels through a counter- 
shaft and universal joints to take up all spring and bump motion. 
The gearing ratio is 101: 1 and 187: 1. On ordinary grades 5 to 
6 tons of load can be taken, and a load of 34 tons has been carried 
up a gradient of 1 in 6 with the slow speed gear. There are brakes 
on the drivers, water tanks of 160 gallons capacity, sufficient for 15 
to 20 miles, and fuel bunker for 5? cwt., or enough for 50 miles, 
but there are no guards to the very dangerous front wheels. Other 
vehicles do not differ much in general dimensions. A brewer's 
dray by Coulthard & Co. works at 225 lbs. pressure with kerosene 
fuel, and triple engines of vertical type, with cylinders 24 inches 
and 43 inches and 6 inches by ö inches stroke, developing 14 B. E. P. 
at 500 revolutions per minute, with graphite lubrication, a tubular 
condenser of Row indented tubes and a final drive by Renold 
chains, the total ratios of gear being 7, 114 and 194 to 1 forward 
and 27°4 to 1 in back gear; 84 gallons of water and 22 of oil may be 
carried. | 

The Clarkson and Capel Steam Car Syndicate also do not 
lubricate the cylinders, nor is it even said that they use 
graphite. 

Simpson and Beaman, of Manchester, use a boiler of the flash type, 
with Row’s. indented tube, and remind us that the flash type of 
boiler is referred to by Dr. Lardner, a copy of whose book 
published in 1836 is before us—the first edition having appeared 
in 1827. This was Howard's patent. Howard placed a vessel of 

ury over a coke fire. The mercury carried au iron plate, and 
at each stroke of the engine water was injected upon the plate and 
converted to superheated steam. Thus, says Lardner, steam at 
25 Ibs. pressure may have a temperature of 400°. In the same old 
book we find a description of Hancock’s and Gurney’s steam road 
cars and their boilers. l 

The description of Gurney’s car might be that of Thorneycroft's, 
including steam blast and silencing chamber, and Lardner talks 
familiarly of pressures of 400 to 500 Ibs., and of speeds of 9 miles 
per hour. Hancock's carriage weighed 34 tons and carried 14 

ngers. Hancock also used chain gearing. With this book of 
Lardner's and the materials of to-day we ought to make successful 
motor vehicles if they could do it in Hancock’s and Gurney’s time 
80. years ago. Gurney cleaned his tubes with acid, as is done to-day 
with the Serpollet boiler, until he found that he could not get it 
2 well by the common workmen, when he provided plug - 
oles and used scrapers, but Dr. Wollaston wanted him to stick to 
the acid. Gurney’s water-tube boiler, by the way, is a better design by 
far than the Belleville. It is added that Gurney’s carriage ran up 
all the hills between London and Barnet and Stanmore, mounted 
Stanmore Hill and Brockley Hill, and even Old Highgate Hill, of 
which part is 1 in 9. The makers of the motor vans of to-day 
have very faithfully copied Gurney in all points, even to neglecting 
lifeguards, and had it not been for the local authorities of that day, 
the country would have been full of motor vehicles this last 50 
years. 7 


THE ELECTRICAL EQUIPMENT OF THE 
TALL OFFICE BUILDING. 


— 


In this month’s issue of the Engincering Magazine there appears an 
article under the above title by Mr. Reginald Pelham Bolton, which 
is of considerable interest owing to the novel conditions attaching to 
the supply of electrical energy to these 28 and 30-storied buildings 
which for some years past have been making their appearance in the 
main thoroughfares of New York, Chicago, and other important 
business centres throughout the United States. 

These buildings often contain as many as 1,500 offices, each of 
which will require one or more lights, the total number of lamps 
installed being brought up to about 4,000 with passage and other 
lamps. 

The Bowling Green block of offices, of which Mr. Bolton makes 
special mention, is well known to the writer, and is perhaps the 
largest of this type of building that has been erected in New 
Vork. It is possible that the Rookery,” in Chicago, may contain 
a larger number of offices, but upon this point the writer is not 
quite sure. 

The Bowling Green building is wired for 3,200 points. Its 
inhabitable area is 247,000 square feet. Its cubic contents 
4,915,000 cubic feet, and the number of lamps iustalled is 6,300. 
These figures will give some idea of the immense proportions of 
this building. ; 

The question of lighting the building does not in itself present 
any difficulty, or even any points of novelty or interest beyond the 
magnitude of the operations involved. But when one considers 
that many provincial central stations have been erected whose hopes 
of success were based upon having to supply current to 5,000 lamps 
within a reasonable period, and when one reflects upon the many 
articles, papers, and pamphlets which of recent years have been 
written upon the limiting number of lamps in any one installation 
at which it ceases to be economical to obtain current from the supply 
company, the idea naturally suggests itself that these huge private 
installations may become formidable competitors to the public 
supply companies. Indeed, there is no impossible clemont in the 


suggestion that these large private installations might with advan- 
tage. both to themselves and to the supply companies, sell current 
to the supply company during the evening hours or at any other 
time when the demand for the building itself was small. 

There can, of course, be no doubt at all that for so large a number 
of lamps as 5,000 installed in one compact building, current can be 
generated from a private plant more economically than the supply 
company can afford to sell it. 

Mr. Bolton asserts that be has examined the figures of a number 
of office buildings, and in all of them the cost of electrical generation 
is very much lower than the lowest rate of outside supply, and he 
concludes that “ until current can be supplied to such buildings 
during the hour of maximum load at less than 2 cents for Kw.-hour, 
it an not enter into competition with the internally generated 
supply.” : 

Mr. Bolton’s argument in support of this conclusion is briefly to 
this effect 

In almost every instance a private plant is of the non-condensing 
order, and the exhaust steam is used when required for heating, 
supplemented, of course, by heat from the boilers or a special boiler 
when necessary. The maximum amount that the office building 
could afford to pay an outside company for its light, heat and power 
for lifts would be a sum equal to the coal bill plus interest, 
depreciation and repairs on the entire plant, together with all of 
the wages account, except, say, that of the engineer and an 
assistant. 

Mr. Bolton finds that for such a building as the one first men- 
tioned the gross cost of working the lifts, supplying light and heat, 
and pumping for a year, including interest aud depreciation, will 
come to about £2,192. Now, in order to compete with the office 
building plant, the supply company must be able to provide for a 
sum not exceeding 42,192, 135,000 kw.-hours for lift service; 
181,000 Kw.-hours for lighting, and 4,200,000,000 British Th. U. for 
heating. 

Putting the wages of one engineer and assistaut as above at £300 
per annum, the price charged by the supply company for the above 
must not exceed 1d. per kw.-hour, for the energy used by the lifts, 
14d. per kw.-hour for lighting, and 17d. per million British Th. U. 
units for heating. 

We cannot criticise this argument in dctail, as Mr. Bolton does 
not state how the original. figure of £2,192 per annum is arrived at, 
but as he tells us that he has had an opportunity of examining the 
costs of production of electrical energy in many cases of office 
building plants, we may assume that the above figure is derived 
from a comparison of the costs of similar plants. On broad 
principles we have little hesitation in endorsing Mr. Bolton's 


argument, but having regard to the very peculiar character of the 


lighting load of a block of offices it would be almost impossible—in 
the absence of figures—to calculate the actual cost at which the 
office building would find it of advantage to take a supply from the 
public company. 

Mr. Bolton states that the lighting load cousists of a very light 
day load with a sudden, but short, evening load, averaging 70 per 
cent. of the maximum, and with infrequent but abrupt maximum 
loads during day darkness, such as those preceding thunderstorms, 
and still more rare days of fog. This is, of course, precisely what 
one would anticipate, but the duration of the 70 per cent maximum 
load must be exceedingly short in summer, and as there is nothing 
to compensate for this at other times of the day, the lighting load 
curve for a summer’s day at the Bowling Green offices must 
be of a shape that would turn a central station engineer's 
hair grey in very short time. In this country, where 
5 p.m. is the ruling hour at which work ceases at offices 
no light at all would be required except for dark passages. In 
America, business men stay much later at their offices, and 
thus the demand for light would be somewhat greater. Further, in 
New York the architect is not hampered by light and air restrictions, 
and it is not an uncommon thing for the windows at one side of a 
“sky scraper” to be subsequently blocked by another building 
going up alongside. In these circumstances it is conceivable that 
many rooms in a building like the Bowling Green offices may sooner 
or later be wholly dependent upon artificial light, which again 
would raise the demand in the summer months. Then, of course, 
the complete and extensive service of lifts makes a demand for 
energy upon the plant, but, unfortunately, the demand made by 
this is of such a character that if it is supplied direct the engineer 
of a private plant would really rather be without it as far as helping 
him to produce economically is concerned. 

Mr. Bolton is no friend of the application of electricity to 
elevators. He even goes so far as to suggest that under no circum- 
stances can an elevator service be operated direct by electricity in a 
“sky scraper as economically as by hydraulic power. His views 
may be summed up as follows :— 

Without an electric storage battery the high-speed electric 
elevator is not so economical as the hydraulic elevator, nor can it be 
combined satisfactorily with electric lighting work. 

The additional cost of a battery with interest and depreciation 
outweighs, in his opinion, any gain in economy. . 

An electric lift costs more for labour, maintenance and repair than 
an hydraulic one. 

Mr. Bolton is of opinion that the high speed elevators which are 
an essential element in a building 28 stories high, are radically 
unsuited for operation by electricity. Without a more detailed 
statement of the facts upon which Mr. Bolton bases this view, we 
are not in a position to contradict his assertion with reference 
to any special case which he may have in his mind, but we 
certainly think that so sweeping a statement is unwarranted on 
general principles. Having regard to the character of the lighting 
load of such buildings it would appear that the introduction of a 
hydraulic accumulator of suitable size operated by a motor would be 


| Vol. 47. No, 1,192, Szpreweze 28, 1900. THE ELECTRICAL REVIEW. 


601 


a uscful way of improving the load factor, but possibly this is what 
Mr. Bolton means to imply, though he does not actually say so. 

An interesting suggestion is made as to the utilisation of the plant 
which, for so many hours during the day, is running at practically 


no load. In the case of the Bowling Green building the light is . 


supplied from a large storage battery, which is charged during hours 
of light load from a neighbouring central station. This battery 
feeds its district at the same time, and helps to maintain the proper 
pressure by discharging in parallel with the station during hours 
of heavy load. 

Mr. Bolton proceeds to give figures relating to an installation 
capable of supplying current for 4,000 lamps installed in a building 
such as the Bowling Green building, and deduce from these figures 
that without making any allowance for the use of exhaust steam for 
heating the building, the cost would work out to a little over 1d. 
per Kw.-hour generated. He concludes with the view that if 
electric supply companies were to combine heating by steam with 
the supply of energy, they would be placed in a much more favour- 
able position for competing with the private installation. He does 
not. give any figures in support of this view, which, of course, does 
not apply to English conditions of office life, and we very 
much doubt, from our experience, whether it would apply to 
American office life to the extent anticipated by Mr. Bolton. 


CORRESPONDENCE. 


Prof. Thompson’s Lecture at Bradford. 


My attention has been called to the last paragraph of your 
editorial article of September 21st, which contains (besides 
several personalities that I pass in silence) several allegations 
or insinuations that I cannot pass. I therefore invite you 
kindly to say whether or not you intend your readers to 
understand the following things to be asserted :— 

1. That I showed amongst the slides at my Bradford 


lecture on electricity in the industries none of electric trac- 


tion with overhead wires. 

2. That I advocated running tramcars through to all the 
other towns in Yorkshire without any overhead wires. 

3. That I made no mention of any other way of dis- 
pensing with overhead wires than my own (Thompson- 
Walker system). 

If this is what you mean, will you kindly say so plainly. 


Silvanus P. Thompson. 


[We did not say that no other alternative method was 
mentioned ; what we did say was, that no other system of 
surface contact traction was shown or referred to. We do 
not say that the lecturer should not have brought forward 
the Thompson-Walker system, but honour was also due to 
others “ who had laboured in their day in the surface contact 
field.” The overhead trolley system was certainly “ not 
much in evidence” among the lantern pictures, as we said 
last week. The Professor's remarks led us to believe that he 
considered overhead wires unnecessary. With the above 
exceptions we congratulated the lecturer upon his admirable 
discourse.— Eps. ELEC. Rkv.] 


* 


POWER TRANSMISSION BY SHAFTING 
v. ELECTRICITY. 


A VERY interesting report, evidently written by engineers 
thoroughly conversant with power distribution in factories, 
has been prepared on this subject by a Committee of the 
Master Mechanics’ Association of. America for the benefit of 
the Association. 

A report of this description dealing with American 
practice is interesting to works managers in this country, 
especially at the present time when motors are being 
installed in large quantities for power driving in our factories 
and works. 

Motors are used in the States for power work to a very 
much greater extent than they are in this country, and con- 
sequently there is a good deal to be learnt from the 
different methods and systems which have at one time or 


another been adopted in American workshops for tool 


driving. 

The Committee have made a point of analysing the dif- 
ferent systems they have come across and of emphasising the 
strong features, whilst commenting on those which they have 


not considered desirable. 


In the following article we have picked out some of the 
best points of the report, and in some cases criticised and 
compared them with our own experience in this country. 

The report divides the subject of power distribution into 
three headings :— 

(a) Relative economy in cost of power itself. 

(b) Relative convenience of operation and installation. 

(c) Relative effect upon shop output and cost of labour. 

Economy.—In order to compare the relative efficiencies of 
steam and electric transmission, and arrive at the cost of 
operating the two systems, by taking into account the ex- 
pense for fuel, attendance, repairs, interest on investment 
and depreciation in each case, the character of the shop 
plant is divided under two heads :— 

1. Shop plant, in which each building has its own power 
plant. 

2, Shop plant, in which all buildings are farnished with 
power from a central source. ö 

The munner of Connection from the prime mover to the 
tools, is assumed, for comparison, in either of two ways, 
namely, the shafting method, and the individual tool-driving 
method. The shafting method involves the grouping of the 
tools on suitable lengths of shafting, which are motor-driven. 
On the other hand, the individual tool-driving method 
implies the use of separate motors for tools requiring over 
3 H. P. each, ; 

Taking the case where each building has its own power. 
plant, the average efficiency from engine to tools for steam 
engine transmission is shown to be approximately 50 per 
cent., whilst for electric transmission with the shafting 
method, the efficiency comes out at about 52 per 
cent.. 

With the electrical individual tool-driving method, how- 
ever, the efficiency comes out at about 60 per cent., showing 
a small gain for this method. 

Next, taking the case in which all the buildings are. 
furnished with power from a central source, it is pointed out 
that some small saving will be made in the power required 
for each individual machine, and further, a considerable 
saving due to the better efficiency of a large engine and 
boiler plant over that of several smaller ones. 

In extreme cases where large condensing engines replace 
sinall non-condensing ones, and in large stations having u 
uniform load, the fuel saving may readily be 334 per cent. 
From these figures it. will be gathered that only in the 
latter case can large savings be expected in the fuel bill. 
The latter case represents, however, the system which is 
usually adopted for electrical power distribution in factories, 
namely, generating at one centre and distributing from that 
centre. $ 

The Committee have come to the conclusion that the 
attendance necessary on an electrical transmission plant will 
cost as much per annum as on a steam engine plant. It 
is supposed that what the electrical system saves in 
keeping in order a reduced number of engines, boilers, 
bearings and belting, it loses in the additional cost of the 
clectrical attendance. In our opinion there are a great 
many cases where the attendance can be considerably reduced 
for the electrical systeins, and, in fact, it is not difficult to find 
cases where they actually have been reduced. 

It is certainly false economy to cut down the electrical 
staff, as motors, if kept clean and well looked after, will last 
much longer and save in repairs, but a staff of intelligent 
youths or trained labourers will keep a set of motors in 
first-rate condition under a capable electrician, whilst a set 
of small steam engines will require a more experienced and 
better paid staff. 

The motor, with its rotary motion, requires less attention 
than the engine with its reciprocating motion, and a set of 
steam engines, unless kept in first-rate condition, will require 
more expensive repairs than a plant of motors to do the 
same work. 

The experience of large motor users in this country has 
undoubtedly been that, by substituting motors for steam 
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engines, the necessary attendance jas also been materially 
reduced. 

With regard to repairs to plant, the report goes on to say 
that the cost of the one system about equals that of the 
other. | 

Here, again, it is difficult to understand this statement. 
There is little question that the repairs necessary to motors 
and generating plant are a good deal less than is the case 
where independent steam engines are in use. 

This fact will perhaps not show itself very forcibly during 
the first few years of working, but after a plant has been 
running for, say, five years, the steam engines will require 
greater annual repairs than the motors. 

It is more than probable that the American system of 
installing motors may have a good deal to do in raising the 
cost of maintenance. 

It is well known that American motors are rated a good 
deal higher than those of British manufacture, and American 
motors installed in this country have’ been found to be ex- 
pensive in maintenance, and not to last as long as those made 
in Great Britain, due largely to this cause. 

Makers of motors in this country have aipe the 
fact that a machine which is rated low will ständ better than 
one in which the margin is a small one only, and the low 
maintenance costs obtained in many works in this country 
are largely responsible for this fact. 

British practice in this respect has been to put down 
plant which will last for years without maintenance or 
repairs ; on the other hand, a very much shorter period will 
satisfy American practice. - Consequently, sithough the 
report may be correct in stating that the maintenance of a 
motor plant will cost as much as a steam-engine plant, when 
applied to American practice, it certainly does not apply to a 
plant which contains motors installed with sufficient margin. 

The last item of power cost is interest and depreciation. 
The report rightly shows that thanks to certain advantages and 
facilities gained by adopting electrical power distribution, the 
total first cost of the electrical plant cannot with- justice be 
compared with the total first cost of a similar shafting distri- 
bution system which is not possessed of those advantages. 

It states, however, that the electrical driving system will 
cost about double that of an ordinary shafting system. A 
sum representing 10 per cent. per annum on the capital 
invested is usually allowed for the two items of interes; and 
depreciation, and this item amounts to about one quarter of 
the total running cost of the plant per annum. 

Under, the heading “ Oonventence and Shop Output“ 


some very practical remarks are made, remarks on points. 


which are often lost sight of in laying out new works. 

‘It is pointed out that with steam power transmission 
the arrangement of the buildings and of machines is laid out 
so that the shafting and engine connection is as direct and 
simple as possible, with the result that the machines must be 
compactly arranged in parallel lines, and the ceiling and 
columns designed specially for shafting support. 

In other words, the tools must be installed with first 
reference to the application of power, and not, as should 
be the case for most economical working, with first refer- 

ence to handling the work to the best advantage. 
© Electrical transmission places no restriction on the 
location of the machines, and each shop may be planned 
with a view to handling its product with the least waste 
of labour, and with the greatest convenience of access to 
tools, 

It is to be regretted that this fact is often lost sight of 
in planning new shops and in arranging the tools in them, 
and although electric motors are now usually introduced 
for driving some of the lengths of shafting and isolated 
tools, this is done more with a view to cutting down some 
of the running losses than to enable the tools to be arranged 
in the most suitable and favourable positions. 

These points, combined with partial or entire absence 
of overhead line shafting, ensure better lighting of the 
shops, and vonduce to cleanliness and increased output. 

Under the heading of“ Special Appliances,” it is pointed 
out that electricity shares a large field with compressed air, 
but as the latter has received more attention than the 
former, it is somewhat ahead of electricity for special 
appliances, such as small hoists, chipping tools, &c. - 

It appears to us very doubtful whether electricity will ever 


compete with compressed air for some of these applications. 
No new shop or foundry is complete without its compressed 
air plant for driving these special tools, which are both con- 
venient and cheap in use. 

There are many applications to which electricity is better 
adapted, but to others it cannot be applied to the best 
advantage, 

As regards /leribilily, it is pointed out that extensions with 
a shafting system are difficult to carry out without incon- 
venient crowding of the tools or without overloading or com- 
plication of the shafting system. 

On the other hand, the electric system is flexible, and new 
buildings may be placed in any convenient position and 
additions made to the driving system without affecting the 
intermediate links. 

In the opinion of the Committee, increase in oulput -con- 
stitutes the chief claim of electric transmission to the 
attention of shop managers. 

The saving in time introduced by using electric handling 
devices, whereby the tool is quickly served, with its work, 
and the idle time therefore cut down, and by independent 
driving whereby the capacity is increased by reason of the 
perfect speed control, are the two chief factors tending to 
increase the output. 

Some points are raised in the report with regard to con- 
tinuous and alternating current motors for shop use. 

The simplicity of the alternating motor is mentioned, 
whilst the disadvantages of its running at so high a speed and 
of its being essentially a constant speed motor, are touched 
on. It is pointed out that for driving line shafting these are 
not points of great disadvantage. 

It should, however, be remembered that, although shops 
often start by replacing steam engines by motors for driving 
the line shafting, an application easily carried out by an 
alternating motor, yet eventually extensions to the electrical 
system will require the motors to be direct connected to 
tools requiring speed control and often heavy starting torques, 
which will necessitate either a continuous current supply 
betng laid on in addition, or full advantage not being taken 
of the possibilities of electrical driving. 

In shop installations, where polyphase motors are used 
for power purposes, it has been necessary, in some cases, to 
lay down a further continuous current supply for the arc 
lamps, and for motors, such as those on the cranes, neces- 
sitating heavy starting torques. This mixing of the systems 
cannot be recommended, and therefore, in choosing the 
system, the ultimate and not the Bee requirements should 
be studied. 

Under the heading of “ Motors,” it is advocated that these 
should be of the open type when used for driving tools or 
shafting, and, in fact, whenever possible, due to their running 
so much cooler. On the other hand, for travelling cranes, 
hoists, transfer tables, locomotive turn-tables, and boiler 
shop plate rolls, all of which loads are intermittent, motors 
of the enclosed type are recommended on account of their 
fitting into the gearing better than those of the open type. 
The temperature question does not come into consideration 
here, due to the intermittent nature of the load. 

It is very interesting that this should be the opinion of a 
Committee of American engineers reporting on American 
practice, as the enclosed type of motor has been very exten- 
sively used in America, and has, in fact, been imported into 
this country from there, and is recommended for adoption 
in most cases by consulting engineers in this country, largely 
on the strength of its reported success in the States. 

In these pages we have repeatedly pointed out the disad- 
vantages of this type of motor, yet the fashion has been sct 
by engineers, and not until users themselves began to find 
out the disadvantages did the installation of this type of 
motor on a wholesale scale begin to diminish. Most prac- 
tical engineers have, however, now found out from experi- 
ence that the type of motor must depend upon its position 
and the work it has to do. 

In many cases, however, where a motor must be enclosed, 
it will be better to use one of the open type and enclose it in 
an iron-lined wooden box, than to use one of the ironclad type. 
The wooden box can be removed at any time for ‘inspection 
purposes, 

Manner of Tool Drivcing.—The report recommends that 
tools requiring less than 3 H.P. each should be grouped 
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together on short line shafts, whilst each motor for driving 
such a group should be of about 25 H.P. size. 

Both these sizes correspond very closely with good practice 
in this country, though often the group motor is 20 Hl. P. 
instead of 25 fl. p. 

For individual driving, either belted or geared motors 
are employed, ' `’ 

The report states that the belted arrangement is somewhat 
clumsy, but reduces shock and prolongs the life of the 
motor, and is, in the opinion of the Committee, the better 
arrangement for general use. This is, in our opinion, ex- 
tremely sound advice, and certainly the experience of the 
largest motor users in this country. 

It is interesting, as coming from America, where the prac- 
tice has hitherto been to gear the motors as far as possible, 
in order to make a more compact job. We understand, 
however, that direct gearing is now being largely given up 
in favour of belt driving. 

The conclusions the Committee have come to are as fol- 
lows :— 

1. In a small shop consisting of practically one building, 
having an equipment of small tools for light work only, 
electric transmission will not be found a paying investment. 
In such a shop, however, an electric lighting dynamo will 
be a convenience, and may be utilised to run a few labour- 
saving electric tools, such as a cylinder boring outfit, a turn- 
table motor, &c. 

2. In an extensive railway shop plant the installation of a 
central power station and electric transmission will always be 
found advisable, as it will not only result in the most 
economical system in respect to operation, but will make 
possible far more important shop economies, namely, an 
increase in quantity and quality of output, and a reduction 
in the cost of handling. 


PRACTICAL CONSIDERATIONS INVOLVED 


IN THE GENERATION OF POWER 
BY BLAST FURNACE GAS. 


THE growing importance of the blast furnace as a source of 
cheap power has led us to give the following particulars of 
its working and of the results obtained in practice. 

The average output of pig-iron per furnace per week in 
Great Britain is about 450 tons. The average weight of 
coke consumed is equal to the weight of pig-iron produced. 
Reducing this to the weight of coke consumed per hour, 
gives 2°678 tons per furnace. 

In the blast-furnace each ton of coke charged requires 
for its combustion 4°47 tons of air blast, which measured at 
60° F. and 30° Bar. = about 131,747 cubic feet. 

A rather complicated calculation would show that for 
each ton of coke consumed in the blast furnace there is 
evolved a volume of gas, which if reduced to 60° F., at 
atmospheric pressure would measure about 170,000 cubic 
feet; 2°678 x 170,000 cubic feet = 455,260 cubic feet 
of gas evolved per hour per furnace. 

Where coal is employed as fuel in the blast furnace, the gases 
have a higher thermal value owing to the presence of volatile 
hydro-carbons,.and tar is deposited in the tubes and 
flues, but the volume of gas given off per ton of coal charged 
is only about 130,000 cubic feet, when measured at 60° F. 
and 30” Bar. 

Some furnaces use as fuel a mixture of coal with coke, 
in which case the gas given off per ton of fuel charged is 
proportionally somewhere between 130,000 and 170,000 
cubic feet. 


This gas, as it escapes from the top of the materials 


constituting the charge in the furnace, has a high physical 
temperature ranging between 300° F. and 700° F. according 
to the depth to which the stock in the furnace has been 
allowed to descend; we may consider the average tempera- 
ture to be 500° F. 

The gas carries with it water in the form of vapour, and 
solid particles of dust. 

The proportion of aqueous vapour carried by the gases 
will depend upon certain conditions :— 


1. Whether the ore is calcined, or charged while contain- 
ing a considerable percentage of moisture. 

2. Thie percentage of moisture contained in the fuel. 

3. The method adopted for recovering the gases at the 
top of the furnace. 

The average of six determinations, at u furnace using 
French and ‘Spanish ores, with coke and limestone, gave 
2°3 per cent. of water vapour. 

Where the ore is calcined and charged in a dry state, and 
when open-tops are in use at the furnaces, allowing a portion 
of the gases to ignite at the top and drying the raw materials 
being charged into the furnace, the gas drawn off will not 
contain a high proportion of moisture due to the ore and 
coke; but where the bell and hopper method of closing the 
top of the furnace is adopted, and the charge consists of ore 
and coke that has been subjected to the ordinary conditions 
of the atmosphere, or charged in a hydrated condition, the 
proportion of moisture may reach 10 per cent. and above. 

Having 1 lb. of water in the form of moisture in the gases 
issuing from the blast furnace, in the proportion of 10 per 
cent. by weight, if the gases are cooled down to 82° F., 
the 1 lb. of vapour will be condensed, and at the same 
time will liberate 1,146-B.Th.U. A cubic foot of b.f. gas 
at 32° would weigh about · O8 Ib, „so that 10 Ibs. of gas = 125 
cubic feet, which ata calorific value of 100 B. Th. U. per 
cubic foot = 12,500 B.Th.U. If the gas with its moisture 
at a temperature of 32° F. were admitted into the cylinder 
of a gas engine, about 9 per cent. of the heat value of the 
gas would be absorbed in evaporating this amount of 
water. 

The dust carried by the gases consists of fine particles of 
ore and coke, and also à fine fume liberated during the 
operation of smelting the ore, and fluxing the earthy matter. 

The quantity, or weight, of dust carried by the gases 
diminishes with the distance from the furnace, the heavier 
particles being deposited in the tubing in close proximity to 
the furnace, while the lighter portions are carried to very 
considerable distances, though there is an accumulation of 
dust deposited in all the passages through which the gas 
travels, unless special provision is made for arresting it. 

The quantity of dust is dependent to some extent 
upon the class of ore used, but still more on the quality of 
metal produced, as when furnaces are producing ferro- 
manganese, spiegeleisen and basic pig, the dust is in much 
higher proportion than when ordinary ques of pig-iron 
are required, 

Even when the gases have been ignited in stoves and 
boiler furnaces, light dust is carried along and escapes from 
the tall chimneys. 

Determinations of the weight of dust carried by the gases 
can be roughly made by weighing the dust removed from the 
flues and tubes when the periodical cleaning has been per- 
formed. 

Mr. A. S. Keith, of Middlesborough, has stated that the 
quantity of dust per week from a furnace, making from 600 
to 700 tons per week (Cleveland ore), amounted to from 2 to 
tons per week, though in another case only about 1 ton 
per week of dust was obtained. 

M. A. Greiner gives the quantity of flue dust at the 
Seraing furnaces as follows :— 

From two furnaces which together produce 300 tons of 
pig-iron, there are produced 134 tons of heavy dust daily, 
or 10 grammes per cubic metre, corresponding to 0°81 per 
cent. by weight of the gases. Of the light dust 3 tons daily 
are produced, or 2'2 grammes per cubic metre, equal to 0°17 
per cent. by weight. 

The heavy dust consists chiefly of purple ore particles. 
The furnace charge is composed of 20 per cent of pyrites 
residues, along with 80 per cent of Bilbao ore. 

Another determination gives 5 grammes per cubic metre, 
equal to 0°40 per cent, of the weight of the gas. 

A German engineer finds 2 grammes ‘of dust in the 
washed gas, or 0°16 per cent., “after. all possible means 
of purification have been applied, and at the Georg-Maricn- 
hutte, Oanabriick, an average of 2°91 grammes of dust or 
0˙23 per cent. was found in a cubic metre of washed gas. 

A furnace producing 60 tons of foundry iron in 24 hours 
at Les Hauts Fourneaux et Fonderies de Pont-a-Mousson, 
evolves 12,358, 500 cubic feet of gas, or 205,975 cubic feet per 
ton of pig-iron, which carries along with it 1,800 Ibs. of dust. 
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equal to 19 per cent. by, weight, when the gases are reduced 
to atmospheric temperature and pressure. 

At an ironworks in the Midlands where two furnaces pro- 
duce ahont 460 tons of pig-iron per week, the estimated 
weight of heavy dust per week amounts to abont 25 
tons. This dust accumulates in the fines and tubes, and is 
removed about every three months. 

The gases evolved by the blast furnace are not the pro- 
ducts of perfect combustion of the fuel, as the reduction of 
the oxides of iron is effected by carbonic oxide gas and 
carbon, 

The air blast, on entering through the tuyeres of the fur- 
nace, comes in contact with highly heated carbon, and the 
oxygen of the air combines with this to form carbonic acid, 
while the nitrogen is not acted upon, but in the immediate 
vicinity of the tuyeres the carbonic acid gas formed comes 
into direct contact with more highly heated carbon with 
which it readily combines, forming carbonic oxide. 

This carbonic oxide gas has the property of acting upon 
the oxides of iron, in a heated state, and reduces the iron to 
the metallic state, and under certain conditions some of the 
oxides are reduced by solid carbon, which results from the 
decomposition of the gases containing carbon. Without 
dwelling too long on the chemistry of the reduction of iron 
from its ores in the blast furnace, we may pass to the con- 
sideration of the evolved gases. 

Firstly, the nitrogen of the atmospheric air employed, 
being an inert gas, passes out of the top of the furnace 
without any reduction in volume, and forms the chief con- 
stituent of the gases. Carbonic oxide gas is fonnd to be 
present in a proportion generally not less than 25 per cent. 
by volume. In the operation of smelting, a certain proportion 
of the carbonic oxide gas becomes fully oxidised to carbonic 
acid, the proportion depending upon various conditions, but 
the limits are somewhere between, say, 6 per cent. and 12 per 
cent. of the total volume of gas evolved. Hydrogen is 
usually found to exist in blast furnace gases in small propor- 
tions, say, from 1 to 3 per cent., chiefly due to the decom- 
position of the aqueous vapour carried by the air blast in its 
passage through the furnace. However, when coal forms a 
constituent of the furnace charge, the proportion of 
hydrogen may be somewhat higher than that stated above, 
and the gases may also have small proportions of marsh gas, 
but for the pr of this article, coke is assumed to be the fuel 
employed, so that the poorer class of gases may be taken asa 
basis, 

Of the gases constituting blast furnace gas, only the 
carbonic oxide, hydrogen, and marsh gas are capable of 
generating heat by further combustion with air. 

For the purpose of calculation, blast furnace gas having 
a percentage composition by volume, as follows, has been 
taken :— 


Carbonic acid, CO, ... ie we 12 
Carbonic oxide, CO ... ales se) Bh 
Marsh gas, CH, kak ve a 2 
Hydrogen, H... de ta g i 
Nitrogen, N. TA e . 60 

100 


The introduction of hot blast by Neilson was soon followed 
by the utilisation of the then “ waste” gases for supplying 
the heat to the air blast by burning it in pipe stoves, and 
later in firebrick stoves, and means were adopted, though in 
some cases, even now, not very efficient, for preventing the 
evolved gas going to waste in the atmosphere. Some 
modern furnaces recover almost the whole of the gas, by 
means of the bell and hopper closed top charging arrange- 
ment, and a cover to prevent loss when the bell is lowered 
to admit the chargeof materials for smelting into the furnace. 
The efficiency, therefore, of the methods adopted at the 
present time varies from a total waste of the gas in open 
top furnaces to almost perfect recovery in the best modern 
furnaces, 

In the case of the ordinary closed top furnace, with bell 
and hopper, the number of times the bell is lowered per 
day of 24 hours may be, say, from 72 to 130, and the time 
the furnace top is open to the atmosphere each time the 


bell is lowered may be taken at half a minute; during this 


time the gas evolved is wasted, and the proportion lost will 
equal about 2°5 to 4°5 per cent. This proportion of waste 


can be reduced by having a cover for the hopper to be used 
when the bell is being lowered, as in the Thwaite-Gardner 
system. 

(To be continued.) 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING SEPT. 267TH, 1899. | WEEK ENDING SEPT. 25TH, 1900. 


Antwerp. Elec. fuse .. Value £246 Adelaide . Value £186 
lona, Teleg. mat. .. 100 Ams — 155 
Bombay Se ra ae 21 Bergen. Cable . q 14,910 
Buenos Ayres Teleg. mat. 295 oar iè 58 
Calcutta . sà 113 . A — 
ú eleg. wire .. ais uenos Ayres . 
Cape Town.. ss 82 .. 891 Calou = 115 
Channel Islands .. we si 8 a Teleg. wire 126 
Christiania. Teleg. wire. 196 | CapeTown..  .. a. .. 55 
Colombo... 98 i . 208 Chili ak ta Te . 200 
Durban 8 ia Me .. 546 Colombo... a ae . W 
East London ite te . B Copenhagen. Teleg. wire. 271 
Ghent ee se ee ee 24 Durban ees ee * ee 21 
Gibraltar... e an 0 12 Fremantle es .. 256 
Gothenburg. Teleg. wire 29 Hamburg = me 110 
Hong Kong. 855 oe 925 32 5 Teleg. mat. . 500 
Jamaica. Teleg. wire si 78 Hong Kong. Teleg. mat. . 202 
Launceston oe ia 117 Kobe .. ag is 855 . 26 
Madeira 245 Lisbon 45 
Madras 48 Madras 159 
Malta sè 2 55 Melbourne 286 
Melbourne. is i . . 120 New York 900 
Ps Teleg. cable . 514 Ostend ane .. M 
Montreal ae re Ae 25 Disgo. 3 me 4 iy s 78 
Ostend <i si ss Hie 76 Port Elizabeth .. ae sà 2 
Penang ee . 146 Rotterdam. Teleg. wire a 17 
Perth zi as 73 Bingapore .. ae Pe is 40 
Port Elizabeth. .. re a 28 Stockholm. Teleg. cable .. 23 
l X Elec. cable. 150 Sydney’... oe .. . DAŠ 
Rotterdam. Teleg. mat. .. 100 Toronto RE od ae ia 20 
St. Petersburg .. 45 Wellington. 24 
Stockholm. Teleg. wire . . 100 
Sydney = ay oe . 848 
“ Teleg. cable . . 1,181 
in Teleg. mat. F .. 197 
Total sa £8,047 Total ee “£19,859 


Foreign Goods Transhipped. 


Barbados, Teleph. mat. Value £106 | 


Boiler Record Book.—In response to the request of 
many of their clients, the National Boiler and General Insurance 
Company, Manchester, have designed and issued a book for the 
purpose of recording cleanings, inspections, and repairs of boilers 
and fittings. The book consists of about 50 pages, ruled with com- 

ments for the various particulars, and between each two leaves 
are half a dozen interleaves to which the company’s reports may be 
attached. The whole should form a concise and systematic history 
of each boiler, conducing largely, it is to be hoped, to the prevention 
of accidents, and we have no doubt but that it will be of great nse, 
not only to those for whose benefit it was primarily intended, but 
also to steam users in general. 


Catalogues and Lists.—Messrs. Mather & Platt, 
Limited, send us a useful revised list of steel clad motors and 
accessories. This steel clad motor was especially designed to meet 
all practical conditions, and to conform to fire office requirements, 
and to be hermetically enclosed (water-proof and gas-proof) for 
exposed situations. The magnet casting forms a case which 
effectively protects the parts from injury. The motors are being 
made in several convenient sizes, for pressures ranging from 100 tu 
500 volts, and for various speeds. All parts are interchangeable, 
hence they may be quickly replaced from stock. The commutators 
are of a new and special design, giving large brush surface; the bars 
have a large radial depth, and carbon brushes are employed. 
Tables show the RB. H.P. revolutions, voltage, weights and dimensions 
of different sizes of motors, also prices of accessories. Starting 
switches and speed regulators are also detailed. Another list to 
hand from the same firm describes briefly their exhibits at the Paris 
Exhibition. The illustrations are particularly pleasing. 

Messrs. W. H. Allen, Son & Co., Limited, of Bedford, have 
published a neatly bound and excellently printed Circular“ 
(No. 5), which is entitled Transmission of Power for Industrial 
Purposes by Electricity.” High speed engines (enclosed) with 
continuous current. dynamos, ditto. with multipolar dynamos, con- 
tinuous current motors, enclosed and open, electric drilling 
machines, pumps, hoists, and switches, travelling cranes and con- 
densing plants, and overhead transmission lines, are all well illus- 
trated. A list of English central stations where Allen’s engines, 
dynamos and motors are installed is given, and this is followed by 
several pages of useful information, showing in tabulated form the 
electrical H.P. required for driving different machines. 

Messrs. G. Straus & Co., Limited, of Upper Thames Street, send 
us circulars of the “Siemens” incandescent lamps, also of Dr. 
Cassirer & Co.'s (Charlottenburg) electric light cables and flexible 
cords. 

Circular No. 1,031 of the Westinghouse Company is devoted to 
belt-driven polyphase alternators, containing descriptions, with 
photographic illustrations and diagrams of connections, of their 
two and three-phase machines. 
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Liquidation. —A meeting of the Electrical Pioneer 
Syndicate will be held at Birmingham on October 25th to hear an 
account of the winding up from the liquidator. 


Electric Fan.—In a note under the above heading in 
our issue of the 14th inst., by a slip of the pen we unfortunately 
gave the name of the fan makers as the “Sun Fan Factory.” 
This should obvionsly have been the Sun Fan Company, 
Limited.” 


Electricity in Fine Art.—One of the latest and most 
artistic applications of electricity consists in the combination of 
electric glow lamps with marble statuary. To accomplish this most 
satisfactorily, it is necessary that the design of the statuettes should 
be such as to harmonise suitably with the electrical fittings ; and, on 
the other hand, the latter should be so disposed as to illuminate the 


statuette to the best advantage, without appearing discordant or 
out of place in daylight. It is not sufficient to merely suspend a 
lamp from the marble with a festoon of flexible cord. Our illustra- 
tion shows an example of statuary in which the above principles 
have been carried out. The original forms one of a number of 
similar objets d'art on view in the showrooms of Messrs. Max 
Emanuel & Co., of Shoe Lane, E. C. - 


Employers’ Liability.—At the Loughborough County 
Court last week, before his Honour Judge Wightman Wood, John 
Knight, a mechanic employed at the Brush Works, Loughborough, 
applied through Mr. R. 8. Clifford for a declaration of liability, 
which the respondents (Brush Electrical Engineering Company, 
Limited) admitted he was entitled to. Plaintiff's eyesight had 
been injured, and the company had paid him since the accident 
about the same wages that he was earning at the time of the occur- 
rence. The Court was asked to make a declaration of liability, on 
the ground that he was suffering from permanent physical injury. 
Mr. Deane, for the company, said they admitted that the plaintiff 
was entitled to the order. They had made inquiries from the fore- 
man, and be said the work done by the plaintiff since the accident 
bad been perfectly satisfactory. If it turned out that he was not 
able to do his work so well he might have to take less money. His 
Honour, in granting the order asked for, said plaintiff had got all 
that he was entitled to. At the present time he was losing nothing 
through the accident. If he got less he had a right to come to the 
Court and get the amount put in. On the question of costs, in 
reply to Mr. Deane, his Honour said the company should have 
guarded inst costs by tendering a memorandum agreement, 
signed by the plaintiff. 


Municipal Trading.—The report of the Joint Select 
Committee of Parliament on Municipal Trading, with the minutes 
of evidence, was published on 17th inst. The recommendations of 
the Committee were confined solely to the expediency of reappoint- 
ment next session, the matter being of too great a scope to be effi- 
- ciently dealt with before the last prorogation. One of the most 
interesting documents in the volume just issued is the memorandum 
of Sir Courtenay Boyle, Permanent Secretary to the Board of Trade, 
on the relation of local authorities to electric lighting, gas and 
tramway undertakings. The Financial Times abstracts the report. 
As to electric supply by local authorities beyond their own districts, 
the Electric Lighting Act of 1882, Sir Courtenay says, provides that 
powers may be granted to authorities authorising supply in any 


area, although the same or some part thereofimay not es 
within their own district.“ Powers have, been granted by the Board 
of Trade to authorities in respect of their own' district, andithe 
whole or part of the district of another local authority in eight 
cases, and similar applications were made last session by three 
other bodies. The powers granted were all granted with the con- 
sent of the outside local authority, and in, most cases the outside 
area is in the district of a rural authority. The: Manchestert Cor- 
poration in 1897 obtained power by Act to take, subject to the 
approval of the Board of Trade, transfers} of electricity powers 
from local authorities of districts adjacent to the city, and by a 
further Act this provision was extended so as to include districts 
in proximity to the city. Similar power has since been given to 
five ot ier Corporations, and like power was sought by three other 
Bills last session. Certain local authorities who have established 
electricity undertakings have obtained power by Act to supply 
energy in bulk to other bodies who are authorised to supply. 

A local authority authorised by the Electric Lighting Acts to 
supply electricity can only borrow money for the purposes of the 
undertaking on the security of the “local rate.” Powers granted to 
a local authority are subject to specific conditions as to the applica- 
tion of moneys received in respect of the undertaking. These con- 
ditions provide for the ordinary expenses of carrying on the under- 
taking and for the formation of a reserve fund. The reserve fund 
is limited to 10 per cent. of the capital expenditure on the under- 
taking. Any surplus remaining in any year after providing for 
ordinary expenses and for the reserve fund must be applied to the 
credit of the local rate, or to the improvement of the local autho- 
rity's district, or to the reduction of moneys borrowed for the pur- 
poses of the undertaking, provided that if the surplus exceed 5 per 
cent. on the capital expenditure, a rateable reduction shall be made 
in the price charged to. consumers of electricity. Any deficiency of 
income is chargeable on the local rate. Thus, where a local 
authority supplies outside its district, the effect is that that local 
authority is, in respect of the outside districts, in the position of a 
company—money raised on the security of the local authority's dis- 
trict is used for the purposes outside, and that district benefits or 
loses according to whether the whole undertaking is carried on at a 
profit or a loss. 

The policy of the Act of 1870 with regard to the working of tram- 
ways owned by local authorities is indicated in Section 19, which 
provides that the local authority may either (1) lease the tramways 
to be worked by a company or person, or (2) leave the tramways 
open to be used by the public on payment of tolls. The section 
proceeds to enact as follows: — But nothing in this Act contained 
shall authorise any local authority to place or run carriages upon 
such tramway and to demand and take tolls and charges in respect 
of the nse of such carriages.” This provision is merely negative, 
and is not a direct prohibition of working by a local authority. It 
did not deter local authorities from obtaining the power of working 
by special Act or provisional order without any necessity of repealing 
the general Act, and this power they have thus frequently acquired. 
In August, 1872, a new standing order was adopted by Parliament 
having the effect of the restriction against working by local 
authorities contained in the general Act. Procedure by Bill and 
by provisional order was thus placed on the same footing. Not- 
withstanding the uncertainty which prevailed with respect to Bills 
between 1870 and 1872, the policy of the restriction in the general 
Act commended itself to municipal administrators, and for 12 years 
all tramways constructed by local authorities were invariably leased 
to companies at an annual rental. The practice was unaltered until 
1882, when the first exception—that of Huddersfield—arose, and 
the numerous applications made by local authorities on this pre- 
cedent led to a reconsideration of the standing order, and after the 
passing of the London County Council and Leeds Bills in 1896, 
giving unrestricted power of working the tramways, the restriction 
in the standing order was dropped altogether at the end of the 
session, and since that date it has become the rule to confer on local 
authorities, both by Bill and provisional order, the power of working 
their tramways as freely as if they were a company, so far as their 
own district is concerned. 

The next question which engaged attention was that of local 
authorities constructing or working tramways beyond their own 
boundaries. Under the pressure of circumstances and the applica- 
tions for private Bills resulting therefrom, Parliament began in 1889 
to confer on various local authorities powers of purchase and con- 
struction exercisable outside their districts, and in 1893 made a new 
standing order which, though negative in form, gave recognition to 
the principle of conferring such powers where the local circum- 
stances seemed to the Committee on the Bill to justify it. In effect 
the standing order provided that tramways in one district might be 
authorised to be constructed, acquired, or taken on lease by the local 
authority of another district, if the projected lines were continuous 
with lines belonging to the local authority promoting the Bill. A 
powerful impetus was given to this movement by the adoption in 
recent years of an inexpensive form of electric traction for tramways. 
Many local authorities possessed installations for electric lighting, 
and owing to the tramways being mainly a day load” and lighting 
a night load” on the electrical generators, the economical advan- 
tage of working both together became very considerable. It enabled 
a local authority with an electric installation and working a tramway 
system to offer tramway facilities to small neighbouring places who 
could never think of setting up a system of their own. On the 
general question it might be added that the annual returns of tram- 
way traffic, published by the Board of Trade, show that the working 
of tramways by local authorities has been a success so far as it has 
gone. 

It is not supposed that these favourable results were entirely due 
to municipal as against company working. No small part of the 
success achieved by the municipalities is due to the fact that their 
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taking up the working has synchronised with the introduction of a 
cheap and attractive method of electric traction. With regard to 
the results of powers exercisable by local authorities beyond their 
districts, there has, up to the present time, been no sufficient 
experience to afford proper data for an opinion. 


Notice.—Attention is directed to a notice among our 
advertisements this week regarding one named Harvey and the 
Hertfordshire Engineering Company, Limited. 


The Paris Exposition.—Messrs. Geipel & Lange inform 
us that the following specialities, for which they are agents, have 
obtained distinction at this exhibition :—The Geipel trap heads the 
list with the distinction of Hors Concours, and it was employed 
exclusively for draining the whole of the steam pipe system, for which 
no less than 80 traps were used; Brown-Boveri three-phase plant 
obtained Grand Prix; the Ward-Leonard was the only apparatus of 
this type to obtain a Gold Medal; the Vulcan meter also obtained 
a Gold Medal; and the Chapman voltage regulator, which only formed 
part of a general exhibit of American products, a Bronze Medal. 


Shaft Fractures. — From observations made on 
fractured crankshafts, Mr. M. Longridge considers that cranks 
should be secured to their shafts, particularly when these are 
of steel, by means of round pins sunk half iu the shaft and 
half in the crank rather than by rectangular keys, fracture being 
very apt to commence from the corner of a rectangular key- 
way. The pin may not be so mechanically good as a transmitter of 
‘stress, but then cranks should be properly shrunk on, and the key 
is only a stand-by in the event of it working loose. Three cases of 
broken shaft are referred to. Failure occurred at 111,400,000, 
116,000,000, and 123,000,000 revolutions respectively. The stresses 
per square inch were 11,000, 7,050, and 6,600 Ibs. respectively. The 
first shaft probably had a less stress than 11,000 Ibs. in the early 
days of its life. In the case of a broken crosshead with a stress of 
15,600 lbs. per square inch each way or a range of 31,200 Ibs., 
breakage occurred with 46,000,000 applications of stress or 
23,000,000 each way. Another crosshead broke at a stress of 
11,250 Ibs. The stress had been 7,400 lbs. up to an alteration being 
made in the engine. Before the alteration the engine made 
101,000,000 revolutions; after the alteration about 47,000,000 
revolutions were made. . 

There is evidently an attempt made to study the important 
subject of engine breakdowns on the lines upon which Wohler worked, 
lines along which many other experimenters have also worked, 
and that are deserving of further attention from engineers than has 
been accorded them hitherto, though there can be no doubt that the 
behaviour of materials under various stresses has amply demon- 
strated that different applications of stress have widely different 
results, and that range of stress is important quite as much as any 
maximum stress of more steady application. 


Technical Education.—The calendar for the fifth 
session (1900-1901) of the Royal Technical Institute at Salford is 
now obtainable (4d.) on application to the principal. As usual, it 
gives full details of the electrical engineering and other courses aud 
classes, accompanied with photographic illustrations of the different 
departments. : 


Trade Announcements. — The Machinery Trust, 
Limited, have, in connection with their business, a special depart- 
ment for the supply of electric motors, dynamos and electrical 
fittings. They are in a position to undertake complete installa- 
tions, or any part of same. 

The h offices of the National Telephone Company have been 
‘removed to Telephone House, Victoria Embankment, E.C. 


Wheeler Cooling Towers.—Orders for cooling towers 
have recently been given to the Wheeler Condenser and Engineer- 
ing Company as follows: — For the Newcastle- upon - Tyne 
Electric Supply Company, cooling tower of 2,000 R. P. capacity; 
Messrs. Platt Bros., Limited, Hartford Mills, Oldham, 1,000 H. p. 
capacity; Bromley electric light station, 1,000 H.. capacity; 
Southend-on-Sea Corporation light railway, 1,000 H.P. capacity. In 
tHé two latter cases contracts also include equipment of condensing 
plants, exhaust oil separators, feed water heaters, the cooling towers 
being of the fan-driven type. : 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—In a recent report to the Aberdeen Gas and 
Electric Lighting Committee, the electrical engineer, Mr. J. A. 
Bell, refers to the provision which it will be necessary to make for 
laying feeder and pilot cables from Dee Village to the different 
feeding points. He discusses the different ways in which the 
cables can be laid, and recommends the Committee to authorise the 
building of a concrete subway above the new sewer which is to be 
laid in Crown Street and Portland Street, which will prevent the 
road being opened more than once. He estimates the cost of the 
subway at £5,400 to £6,600, accurding to the design adopted. The 
Committee have recommended the Council to sanction the con- 
struction of the subway as proposed at £6,600. 


Alloa.—The Burgh Commissioners, having considered a 
report drawn up by Messrs. Buchan & Hogarth, Edinburgh, have 
decided to apply to the Secretary for Scotland for leave to borrow 
£12,000 for the purpose of carrying out an electric lighting scheme. 


Annfield Plain.—The U. D. C. last week consented to 
the Northern Counties Electrical Supply Company applying for a 
provisional order to supply the district with electricity. 


Ayr.—In his annual report Mr. Fuller, the electrical 
engineer, says that experience has proved that the quality of the 
coal in the district renders it necessary to have more boilers than 
originally intended. The output from the works increased by 43 
per cent. from 297,420 units to 425,639 units, and a substantial 
reduction has been made in the generation cust per unit, in spite of 
a large increase in the cost of coal, &c. The figure for this year is 
18d. against 2°03d. last year. After paying £1,530 interest on 
capital, £235 is left for the annual sinking fund. In another report 
the borough electrical engineer enters into the question of the best 
method of dealing with the extension of plant required for the 
tramways, coupled with the proposal to alter the central area into a 
low tension continuous one. His report is split up into four 
sections dealing with (1) extra plant required for tramways; (2) 
cost of alterations to mains; (3) extra plant required if low teusion 
be adopted; (4) account to be charged with same. In regard to (1) 
he gives the estimated cost ot the necessary plant and accessories 
for tramways as follows :—Two 150-Kw. continuous current genera- 


.tors—£1,800 each, £3,600; steam and exhaust piping, 4250; 


switchboard and connections, £550; one water-tube boiler, £700; 
one pump, £40; one condenser, £500; pipework for boiler honse, 
condenser, steam, feed and exhaust, £250; building for boilers and 
all foundations, £1,500—£7,390. 

Regarding (2) he says that the amount of cable required to mect 
this change of the system, and also to deal with future exten- 
sions, equally four times the capacity of the present cables, would 
be about 7,000 yards of distributing main cable, and to this must 
be added about 2,500 yards of feeders. In fixing the size of these 
he has estimated them with a view of meeting all the demand likely 
to arise in the district during the next five or six years, but if 
desired, the cost (as given below) could be reduced by only putting 
down cables to deal with the next two vears following the laying 
of the cable, but this is a scheme he would not at all advise. The 
cost of this change over in the streets would be as follows:—500 
yards, two feeding cables, £612 ; 6,800 yards, one distributing cable, 
£1,292—£1,90}. 

Respecting (3), if the change is made, it will be necessary to place 
on order the following:—one 150-Kw. generator, £1,800; one 
booster, £250; one boiler and economiser, £1,200; one set accumu- 
lators, £800; one switchboard, £450; connections, sundries, &c., 
£200 ; one balancer, £300—£5,000. By allowance from Messrs. 
Siemens, say, £1,500—£3,500. With a view to facilitating delivery 
of the tramway generators, and also to avoid any trouble with 
Messrs. Siemens as to the change of No. 3 plant, he suggests entering 
into communication with them with a view of obtaining the whole 
of the dynamos from their works. If the above system be not passed 
it will be necessary to sanction the contract already entered into 
with Messrs. Siemens for one 200-Kw. alternator. If alternating 
plant be put down the present engine room would not hold the 
dynamos required for the tramways, but an extension of the 
building would be necessary ; this is a very important point, and 
should not be overlooked. 

Summary.—Estimating from the above the amount required for 
extension would be as follows:—Proposed extension of maius, 
£1,904 ; proposed L. T. plant, 45, 000; plant for tramways, £7,390— 
£14,294. Less allowance No. 3 plant, 41,500 —4 12, 794. 

The reports were referred to committee with power to act. 


Barnstaple.— The Town Council has appointed Mr. 
Adams to report on the electric lighting of the borough for a fee of 
25 guineas. 8 

Benfieldside.— The U. D. C. has consented to tlie appli- 
cat ion of the Northern Counties Electrical Supply Company for a 
provisional order to supply electricity in the district. 


Birstall.—A private company has given notice of its 
intention to apply for powers to supply electrical energy in the 
district, and, in order to keep it out, the Council has decided to 
apply for a provisional order. 


Bournemouth.—The Lighting Committee of the Dis- 
trict Council, at their meeting on 11th inst., recommended that the 
town clerk be instructed to open negotiations with the Bourne- 
mouth and Poole Electricity Supply Company, for the purchase of 
their undertaking. . 


Bowness.—A meeting of electric light users was held at 
Windermere last week to consider the proposed increase of the 
price from Gd. to 74d. per unit. Those present pledged themselves 
to discontinue using the light after October 1st, unless the Winder- 
mere and District Electric Supply Company withdraw the notice of 
increase. 


Bristol.—A_ serious difference of opinion has arisen 
between the electrical engineer and the architect with regard to 
the foundations for the Corporation’s new clectricity works at Avon- 
bank. Finding that the points in dispute are of an important and 
complicated nature, the Electrical Committee has recommended 
the Council to refer the question to Sir Benjamin Baker for 
decision, 

Buxton.— Owing to the increasing demand, the electricity 
works are now no longer able to supply the requirements of con- 
sumers, and the Electricity Committee, acting on the report of Mr. 


Calvert, electrical engineer to the Council, has recommended a 


further expenditure of £25,000 for additional plant. Some dis- 
satisfaction has been expressed with the public arc lighting. 


(Continued on page 511.) 
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THE PARIS EXHIBITION. 
EXHIBIT OF J. J. RIETER & Co., WINTERTHUR. 


Messrs. RIETER & Co. will probably be best known to our 
readers as makers of hydraulic machinery. Some time ago, 
however, this enterprising firm added an electrical depart- 
ment to their business, and the energy with which they have 
taken up the manufacture of electrical apparatus is well 
shown by thevarious 
exhibits they have 
sent to the Exhi- 
bition. 

We illustrate 
herewith a number 
of the items of 
their exhibit. The 
alternator shown 
in fig, 1 is coupled 
to a tandem 
compound Sulzer 
engine of 750 H. P., 
running at 100 
revolutions per 

The 
generates 


minute, 
machine 

three-phase current | 

at 3,300 volts and 50 cycles per second. There are 
60 poles attached to the inner periphery of the fly-wheel 
rim by bolts, which latter are of small section, as they 
have not to take any stress due to centrifugal force, 
as is the case Kach 
pole is wound with 137 turns in six layers of copper 
wire 6 mm. square. The exciting current is 55 
amperes, and is provided by a 12-pole exciter fixed 
on the end of the crankshaft. The armature is supported on 


in usual alternator construction. 


Elec Per 


200-H. . THREE-PHASE Motor (420 revolutions) at PARIS. 


an extension of the outside bearing, and it isin two parts for 
convenience in mounting, The general construction, it 
will be noticed, is somewhat similar to that of the 
Niagara generators, inasmuch as the magnetic pull of the 
poles on the armature opposes centrifugal force. It is a 
design which is particularly suitable for single-crank engines, 
because the fly-wheel can be made of very massive pro- 
portions, 


800-Kw. 'THREE-PHASE ALTERNATOR AT PARIS. 


THE NEW ELECTRICITY WORKS OF THE 
GLASGOW CORPORATION. 


(Continued from page 470.) 

WE giveon page 508 a view from the middle of the engine room 
looking southwards ; in the foreground is one of the Belliss- 
Thomson-Houston 1,500-H.P. generating sets described in 
our last issue. The condensing plant belonging to this set 
is seen to advantage on the left hand, as well as the arrange- 
ment of the steam 
and exhaust pipes ; 
a similar condens- 
ing set is connected 
with each of the 
other two 1,500- 
H.P. sets seen in 
this view. 

The condenser 
shell is a cast-iron 
cylinder, with ‘a 
cooling surface of 
2,550 square feet ; 
the tubes are of 
solid drawn brass 
fixed into brass 
tube plates. The 
air pump, of which 
we give a separate view, is a three-throw Edwards pump driven 
through Hollick gear by an electro-motor, and running at 
160 revolutions per minute; each of the pump barrels is 
12 inches in diameter, with 12 inches stroke, and all the 


parts liable to corrosion are of brass. The effective displaee- 


ment of the pumps is 2°36 cubic feet per revolution, The 
small force pump seen at the side of the air pump is used 
for lifting the water from the air pump delivery valves to 
the tank in the boiler house, to which we have referred above. 


500-H. P. THREE-PHASE ALTERNATOR WITH DIRECT DRIVEN 


EXCITER., (300 revolutions.) 


9 


The circulating pump is of the Conqueror” centrifugal 
type, with suction and discharge branches 11 inches in 
diameter; the diameter of the impeller is 17 inches. The 
pump spindle is direct coupled to an electro-motor, taking 
about 8°5 amperes at 520 volts at full load; the air-pump 
motor requires 10 amperes under the same conditions. 

Behind the two Belliss engines are seen the tapering 


cylinders of a Willans engine coupled to a Crompton multi- 
F 
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polar generator. This engine is of the triple-expansion single- strip, bent to shape on formers before mounting in the core, 
acting type, size 3V, with a normal output of 1,200 J. H. P., and divided between 250 slots. The commutator has 750 
maximum output 1,500 1. H. p.; the cranks are three in number, sections, and is of massive construction. It is noteworthy 
each driven by three cylinders in tandem, for high, in- that while the other large sets are all provided with heavy 
termediate, and low pressure, with diameters of 380, 600, fly-wheels, the armature of this generator is so heavy that no 
and 950 mm. re- separate fly - wheel 
spectively. The has been found 


necessary. The same 
principle of extra 
substantial con- 
struction has been 
adhered to through- 
out the designof the 
machine, and cannot 
fail to add to the life 
of the generator, 
The combination is 
capable of working 
up to 960 Kw. (1,900 
amperes at 510 
volts) for an hour or 
two when necessary ; 
the engine, which 
presents a striking 
appearance, is fitted 
with automatic cut- 
off gearof the latest 


engine is designed 
to give the rated 
output with a pres- 
sure of 180 lbs. per 
square inch at the 
stop valve, and at 
a speed of 230 revo- 
lutions per minute. 

The generator is 
of Messrs. Cromp- 
ton & Co.’s latest 
type, with 12 poles, 
compound wound 
to give 1,200 am- 
peres at 610 volts ; 
the mean working 
pressure, however, 
as a shunt-wound 
machine is 520 
volts, at which 


pressure a current type. 

of 1,400 amperes This completes the 
is generated. As list of generating 
a compound traction ELECTRICALLY DRIVEN AIR AND CIRCULATING Pumps. sets at present in- 
generator the out- talled in the station; 
put ranges from 500 volts at no load to 550 volts but very important additions are in hand in the shape of two 
1,400 amperes full load. The magnet frame, contrary to Willans engines of the 3 X size, coupled to Westinghouse gene- 
the ordinary practice, is of cast-iron, and is divided into rators of 1,400-KW. output each. These engines are exactly 
four parts, as seen in our view of the dynamo; the poles similar to the one shown at the Paris Exhibition, of which we 
are of wrought-iron, and the series winding is carried round gave a brief description and an illustration in our issue of May 


LOOKING SOUTHWARDS: THREE 1.500-H. P. GENERATING SETS. 


the shunt, with a clearance of an inch or thereabouts, Ith, 1900. Each engine is of the triple-expansion three-crank 
giving ample ventilation. The armature is, as usual, of the condensing type, having nine cylinders in sets of three, of 45", 
toothed core barrel-wound type, 7 feet 6 inches in diameter, 770, and 1,220 mm. diameter respectively; the normal output 


and weighing 18 tons; there are 1,500 conductors of copper is 2,400 J. H.P., at a speed of 180 revolutions per minute, al 


* 
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the maximum output 3,000 I. H. P. The dynamos are of the dimensions, each rated at 150 amperes, 300 volts, at 650 
* . P * E o e 2 . . 

Westinghouse Electricand Manufacturing Company’sstandard revolutions per minute. They are compound-wound, and 

shunt and compound-wound type. Foundations are being put work sparklessly at all loads. 


in at the north end‘ of the engine room for these large sets, It is interesting to note that all the machinery shown in 


which will be erected 
during the coming 
winter, and will 
complete the elec- 
trical equipment of 
the present build- 
ing. 

The engine room 
is traversed by a 
25-ton travelling 
electric crane, con- 
structed by Messrs. 
Broadbent & Sons, 
of Huddersfield, and 
partly shown in 
our view looking 
southwards. The 
crane is operated 
by a single enclosed 
motor of 17-H.P., 
running at a speed 
of 600 revolutions 


PEEBLES 150-Kw. 


per minute, and made by Messrs. Bruce Peebles & Co, The 
motor is mounted towards one end of the crane girders, and 


drives by a single rope a pulley near the opposite end ; the 


latter is keyed to a transverse shaft by which the various 


motions are operated 
with fast and: loose 
pulleys and leather 
belts. To convey 
the power to the 
crane two copper 
wires are stretched 
from end to end 
of the room, and 
are so arranged as 
to be lifted by 
under - running 
shoes carried on the 
crane. 

We turn now 
to the smaller 
auxiliary electrical 
machines. These 
consist of two 
battery charging 
booster sets and 
two balancers. The 
former are seen in 
the foreground of 
our view towards 
the north end of the 
engine room, pub- 
lished in our last 
issue; each consists 
of a generator 
capable of giving 
225 amperes at 160 
-volts, at a speed cf 
850 revolutions per 
minute, coupled to 
a motor taking up 
to 85 amperes at 
500 volts. Both 
machines are of 
Messrs. Mavor and 
Coulson’s standard 
two-pole type, with 
Manchester“ field 


magnets and Sayers - 


armatures. The 


CROMPTON 720-xw. DYNAMO. 


starting switch gear in connection with them 


close by the machines. 


is seen 


In the same view there may be seen a balancer made by 


the India-rubber, Gutta-percha and Telegraph Works Com- 


pany, Limited; this consists of two machines of identical 


the view last men- 
tioned was erected 
upon concrete 
foundations, as it 
now stands, before 
the station build- 
ings were put up. 
A temporary wooden 
shed provided with 
a 7-ton traveller 
was erected to act 
as a shelter over 
the foundations, 
and in this the 
plant was put up 
and worked con— 
tinuously from 
December, 1898, to 
November, 1899. 
By that time the 
3ALANCER. main buildings were 

sufficiently com- 
pleted to allow of the removal of the shed, and at the same 
time the large travelling crane was erected. All the plant 
shown in our southward view, as well as the remaining 
balancer, has been installed since last December. 

r The last-named 
machine is of 
Messrs. Bruce 
Peebles & Co.'s 
manufacture, and 
is shown in one 
of our views here- 
with. It consists 
of two 4-pole 
dynamos of the 
makers’ standard 
type, each. capable 
of giving 500 am- 
peres at 250 to 500 
volts, and running 
at 600 revolutions 
per minute. The 
pole-tips are 
specially shaped for 
the prevention of 
sparking at the 
brushes. The large 
starting resistances 
for these two ma- 
chines are shown 
in the foreground 
of one of our illus- 
trations : it will be 
seen that the start- 
ing switches are 
coupled together, 
putting both ma- 
chines on the 
mains at once. 
The apparatus is 
complete in itself, 
and is provided 
with a set of 
Kelvin measuring 
instruments. 

From our illus- 
trations it will be 
seen that all con- 
nections to dy- 
namos, &¢., are 
carried underground in culverts, everything that can with 
advantage be concealed beneath the floor being so placed. 
A small portable air compressor driven by a motor is used 
for cleaning the dynamos by means of an air-blast. 

(To be concluded.) 
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REVIEWS. 


The Inventors Adviser, or Every Man's Own Patent 
Agent. By REGINALD HappaAv, Fellow of the Chartered 
Institute of Patent Agents. London: Harrison & Sons. 
Fifth edition. 


This excellent work, which has been re-christened so as to 
bear the alternative title of “ Every Man's Own Patent 
Agent,” has gained much on its fifth passage through the 
press. It is sometimes said that the man who is his own lawyer 
has a fool for a client; and the anonymous author of “ Every 
Man's Own Lawyer,“ is often called the author of a guide to 
litigation. Neither of these adages could be justly applied 
to the result of Mr. Haddan's labours. His little volume has 
proved itself to be of infinite value to the inventor who is 
unable to obtain 
the assistance of a 
patent agent, and to 
the patent lawyer, 
who uses it as a lamp 
to throw light upon 
the commercial aspect 
of letters patent for 
inventions. 

The fifth edition is 
divided into four 
parts. Of these the 
first comprises a 
treatise on the com- 
mercial aspect of in- 
ventions and patents. 
In Chapter VI. the 
author takes care to 
point out to the in- 
ventor the reason wl y 
it is to his interest to 
go to the expense of 
taking out letters 


patent for an in- 
vention. He also 
draws attention to 


the various methods 
by which a patented 
invention can be sold 
for profit, while the 
rules for ascertaining 
the commercial value 
of a patent are set 
forth in Chapter VII. 
As the author truly 
remarks in the Pre- 
face, the contents of 
Part I. “arealtogetier 
new in works on 
patent law.” 

Part II., which is 
devoted tothe British 
Law of Patents, is a 
veritable multum- in 
parvo, While he 
deals with all the 
material questions which should be brought to the know- 
ledge of the would-be patentee, Mr. Haddan never loses 
sight of the fact that he is addressing a reader who comes 
to the perusal of his work unbiassed by any previous know- 
ledge of the subject. In particular, we think the author's 
treatment of the rights of licensees is particularly lucid and 
satisfactory. Another important question has also been 
treated of, namely, the right, if any, of a workman to take 
out letters patent for inventions discovered by him when in 
tne employment and with the materials of his master. In 
dealing, shortly, with the question of infringement, we 
think Mr. Haddan has exercised a wise discretion. As soon 
as the institution of, or defence to, legal proceedings becomes 
necessary, the prudent inventor should always take profes- 
sional advice. An attempt to dispense with that advice is 
usually attended with disaster to the unfortunate inventor 
or the alleged infringer. 


GLASGOW. 


— LS T armeg — 
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WILLANS-CROMPTON 1,500 1. H. p. 


Where all is excellent, it were invidious to single out 
any particular portion of the work for the greatest amount 
of praise. We are of opinion, however, that Part III., 
which deals with foreign patents, is likely to continue to 
be the most important part of this volume. Here, 
arranged in alphabetical order, may be found all the countries 
of the world, which are able to boast a system of patent law. 
A short epitome of each system enables the British patentee 
to decide whether it will or will not be worth his while to 
seek foreign protection for the result of his inventive genius. 
The necessity for foreign protection increases year by year. 
England, which has for centuries taken the lead among the 
manufacturing countries of the world, was the first to insti- 
tute a system of protection for the benefit of the inventor. 
That system has been copied, with greater or less modi- 
fication, in every manufacturing country—and these 
countries, slow to take the initiation, but quick to follow a 
good example, are 
ever ready to pounce 
upon and adopt in- 
ventions which they 
can turn to good 
advantage. With Mr. 
Haddan’s book in 
his hand, the inventor 
can easily decide 
whether to seek pro- 
tection abroad as well 
as at home. 

The fourth part, 
which deals with trade 
marks and designs, 
and the laws relat- 
ing to the same in 
all the principal 
countries in the 
world, would have 
justified Mr. Haddan 
in expanding the 
title of his work. 
There are few sub- 
jects which are less 
known than the law 
of trade marks, and 
we venture to think 
there are few books 
in existence which 
deal so coneisely with 
this brauch of the 
commercial law. 

In the first appen- 
dix may be found a 
useful list of British 
and foreign author- 
ities on the law of 
patents. To that list 
may be added “ The 
Law and Practice 
telating to Letters 
Patent for In- 
vention,’ -a monu- 
mental work by 
Messrs. Roger Wal- 
luce, Q.C., and J. Bruce Williamson, only published this 
year. The second appendix contains all the forms likely to be 
used either at home or abroad by patentees—those in use abroad 
being printed in their native languages. The third appendix 
contains useful hints with regard to drawings which should 
accompany an application for a patent. 

In conclusion, we confidently recommend this work to all 
those who take a practical interest in patented inventions. 


STEAM DyNAMO. 


Gaus Lighting, By Cuarr:s Hunt. London: J. and 
A. Churchill. 1900. 
This new work, being Vol. III. of ‘ Chemical Tech- 


nology,” edited by Charles Edward Groves, F. R. S., and 
William Thorp, B. Sc., is by Mr. Charles Hunt, manager “of the 

zirmingham Cor poration gasworks. It is admirably printed 
and illustrated, there being two plates and 292 illustrations 
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(inclusive of diagrams). The manufacture and purification 
of gas and its bye-products is more fully treated of than the 
title would suggest, and the data given in connection with 
its application to lighting must bring the work prominently 
forward now that the relative advantages of gas and electric 
light are being so eagerly compared, 


Laboratory Note-Book for Chemical Students. By V. B. 
Lewes and J. S. S. BRAME. London: Archibald 
Constable & Co. 


While this is called a note-book, and is interleaved with 
blank pages for the purpose of making notes, it partakes 
still more of the nature of a text-book, there being 170 pages 
of printed matter. Part I. consists of brief instructions on 
the preparation and properties of the commoner gases, &c. ; 
Part II. deals with the analysis of simple salts, and Part 
III. is devoted to experiments of a quantitative character. 
Towards the end of the book sections on.the valuation of 
fuels, tests of lubricating oils, and the examination of ex- 
plosives are included. 

While it is in our opinion questionable whether the com- 
bination of note-book and text-book is of advantage, the 
instructions possess the merits of brevity and clearness, and 
are eminently practical. 


Electrice Lamps and Electrice Lighting. By J. A. FLEMING, 
M. A., D. Sc., F.R.S. London: The Electrician Printing 
and Publishing Company, Limited. 1899. Second 
Edition. | 


This is a re-issue of the work founded on a course of four 
lectures on Electric Illumination,“ delivered by the author 
in 1894 at the Royal Institution. It has been corrected and 
brought up to date by the addition of paragraphs where 
necessary. Although, to suit the audience before which the 
lectures were delivered, the matter necessarily partakes more 
or less of the “ popular” style, it would be a mistake to 
suppose that there was not in the book an abundance of 
information of interest and value to technical readers. 

As we reviewed the first issue some years ago, we may 
confine our remarks on this occasion to a few special 
features. A valuable section is that which deals with the 
guiding principles of artistic illumination, and explains how, 
through the instinctive contraction of the pupil of the eye 
in the presence of a bright light, a brilliantly lighted room 
may yet be very badly lighted for practical purposes. A 
simple test of the effectiveness of the distribution of light in 
a room is made by holding a pencil vertically on a white 
surface, and noting whether any marked shadow is thrown 
on the latter. In the author’s opinion, while no definite 
rule can be given, a fair allowance is one 16-c.P. lamp at a 
-height of 8 feet for 50 square feet of floor space ; the use of 
a number of lamps hung head downwards by cord 
pendants is severely condemned from a decorative point of 
view. 

A considerable addition has been made bearing on the 
subject of high voltage lamps, and a brief account is given 
of the Nernst lamp and others of a similar nature. The 
section on are lamps has also been extended, and includes a 
discussion of the experiments of Mrs. Ayrton and Victor von 
Lang. On the other hand, we read, with pained surprise, on 
p. 181, that a 10-ampere lamp “ will use 500 watts per hour, 
or 1 Board of Trade unit in every two hours.“ 

Enclosed arcs form the subject of a new section, and the 
phenomena of the alternating current arc are briefly 
reviewed. 

The last lecture deals with distribution, and gives 
examples of various typical systems. Several new forms of 
supply meter have been introduced, and the Wright system 
of charging is explained, 

The book is handsomely bound and well illustrated, and 
altogether forms a very useful and interesting epitome of the 
art of electric lighting. 


, 
ELECTRIO LIGHT AND POWER NOTES. 


(Continued from page 506.) 


Carmarthen.—The Electric Lighting Committee is 
asking three eminent engineers ” to state their terms for advising 
the Council as to the cost of an electric lighting scheme. 


Coventry.—The quarterly statement of the Electric 
Light Committee shows an extraordinary increase in the amount 
of energy supplied during the quarter ending June 30tb, as com- 
pared with the corresponding period last year. In the past quarter 
the amount was 45,616 units; in the June quarter, 1899, the supply 
was 18,925 units, showing an increase of 26,691 units. The number 
of consumers has increased from 147 to 277. 


Enfield.—The District Council has resolved to apply to 
the Board of Trade for a provisional order for electric lighting, and 
has appointed a committee to consider the various proposals sub- 
mitted by companies for the supply of electricity in the district. 
Enfield is one of the five authorities which are promoting a joint 
scheme. 


Farnworth.—Considerable progress has been made with 
the new electricity works of the District Council. The machinery 
is to consist of three Lancashire boilers, each 30 feet x 7 feet 
6 inches, three steam dynamos of 120 Kw. each, and a storage battery 
of 250 cells. The total cost of the works and cables is expected to 
be £22,000. The scheme includes the supply of power to the electric 
tramways, for the construction of which the District Council has 
obtained Parliamentary powers. 


Germany.— 4,000-H.P. steam dynamo has just been 
erected and put to work in the Upper Spree central station of the 
Berlin Electricitätswerke Gesellschaft. 


Hampton.—A report on the question of electric lighting 


in connection with a refuse destructor has been submitted to the 


District Council by Messrs. Handcock & Dykes, of Westminster, 
and Mr. Kemp, surveyor to the Council. A scheme for the supply 
of 3,000 8-c.P. lamps is drawn up, with feeders for 10,000, and public 
lighting with 250 glow lamps is provided for. The total estimated 
cost of the generating station and mains is put at £15,450, and for 
the destructor £3,425. 


Hanley.—Mr. H. P. Boulnois has just held an inquiry 
into the application of the Town Council to borrow £9,500 for the 
provision of a refuse destructor, and £4,500 for the purposes of 
electric lighting. During the last seven years the sum of £64,990 
have been borrowed in various amounts for the latter uudertaking. 
There has been much dissatisfaction in the town, on account of a sup- 


‘posed loss to the ratepayers of £2,690; and at a recent mecting of 


the Council a resolution to call in an expert was only lost by 10 
votes to 12. Mr. Cowell, the engineer, however, alleges that what 
was stated to be leakage was really loss in transmission and in 
transforming. Mr. Boulnois said he perceived the local feeling, 


‘though he doubted if the Corporation had power to call in an 


expert. He would, however, note the suggestion to the Local 
Government Board. 


Harrow.—The London Gazette contains notice of the 


‘intended transfer of the 1900 provisional order from the District 


Council to the Harrow Electric Light and Power Company. 


Hexham.— The District Council has appointed a com- 
mittee to consider the question of electricity supply. 
Maidstone.—Sir W. H. Preece, visiting Maidstone last 


week for the purpose of reporting on the electric ‘lighting scheme 
for the borough, expressed himself pleased with the scheme, but 


did not favour the combination of a dust destructor with the 


electric lighting station. 


Manchester.—As if the destruction of the telegraphs at 
the G.P.O. were not enough, a breakdown of the electricity supply 
took place on Wednesday last week over a large area, at about 8 p.m. 
Prompt steps were taken to locate the trouble, and portions of the 
city were successively connected up, almost all the circuits being 
restored by 7 a.m. next morning. The fault was stated to be origi- 
nally due to the breakaye of an insulator on one of the bare copper 
mains. Another failure occurred on the following evening at 4.30, 
but was of a more local character. Mr. Wordingham being in Paris 
with the chairman of the Electricity Committee, the work of repair 
devolved upon Mr. A. A. Day, chief assistant, who, we may add, 
was due to take up the post of chief engineer at Bolton this week. 


Northfleet.—The Urban District Council is considering 


the question of obtaining a provisional order for the lighting of the 
district with electricity. 


Pontypridd.—A Sub-Committee of the District Council 
has recommended that the Council obtain electric lighting powers. 


Sevenoaks,—The Urban District Council has deputed a 
sub;committee to settle terms with the Electrical Power Distribu- 
tion Company, Limited, for the taking over of the Council's pro- 
visional order. 


Sheffield.— Prof. W. Ripper, principal of the Technical 
School, who has recently paid a visit to the Paris Exhibition, 
attended the meeting of the Electric Light Committee of the Cor- 
poration on Tuesday to give the members the benefit of his observa- 
tions of the clectric geucrating machinery on view there. Prof. 
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Ripper went to Paris on behalf of the Technical Instruction Com- 
mittee to gather information as to the methods of instruction pursued 
by other countries. He will report to a meeting of this Committee 
later. Meanwhile he on Tuesday gave the Electric Light Com- 
mittee some interesting facts and criticisms on a matter which is just 
now engrossing much of their attention—giving his opinion on the 
comparative merit of the various kinds of generating machines 
exhibited in Paris. Mr. S. E. Fedden, the manager of the electrir 
light department, is now in Paris pursuing similar inquiries. 


Shipley.—The Council has accepted tenders amounting 
to £7,697 for works in connection with the electric lighting 
installation, subject to the approval of the Local Government 


Southgate.— The District Council has resolved to apply 
for a provisional order for electricity supply. Southgate is one of 
the five or six authorities which are combining in a joint electric 
lighting scheme. 


Southport.—The Electricity Committee has decided to 
ask the Council to raise the salary of the electrical engineer, Mr. 
C. D. Taite, from £300 to £400 per annum, lest he should be 
tempted to seek a more lucrative appointment elsewhere. 


Tewkesbury.—The Town Council has decided not to 
apply for an electric lighting provisional order. 


Wellington.— At a meeting of the Council last week, 
the special committee appointed to consider the advisability of 
taking steps to supply electricity in the district recommended the 
Council to apply for a provisional order. 


Wrexham,—tThe Corporation has issued to the public a 
pamphlet on the various applications of electricity, explaining 
briefly its uses for shop, oftice, and church lighting, and for the 
lighting of private premises. The electric cooking and heating 
application is by no means laboured, for it is dismissed in six lines, 
but electricity for driving machinery and tools is rightly dwelt 
upon at, comparatively speaking, considerable length. The com- 
parative merits and prices of gas and electricity are mentioned. 
The Corporation does not do “ free” wiring work, but recommends 
several companies who will do such work on the hire-purchase 
System. 


Wisbech.— The Town Council has resolved to apply for 


an electric lighting provisional order. 
- — ·/ ——ů—ů— 


ELECTRIC TRACTION NOTES. 


Brighton.—In connection with the tramway scheme the 


tramways engineer (Mr. T. B. Holliday) reported that he had pre- 
pared an estimate of the cost of paving the tramways area; for the 
space hetween the rails and for a distance of 18 inches on the 
outside of the outside rails he had provided for Jarrah wood paving 
on all tramways where the gradients did not exceed 1 in 20, 
and where the gradients were in excess of this he had pro- 
vided soft wood paving. The total tramway area was 56,768 ‘ths 
super. yards, and the paving area 52,786 éths super. yards, and he 
estimated the total cost at £44,067 16s. The report was approved, 
and the work ordered to be carried out by contract. 


Bristol.—A party of members of the Institution of Mining 
Engineers visited the Bristol Tramways Company’s electric power 
station at Counterslip on 19th inst. It was stated that the installa- 
tion would be complete in about a month’s time. 


Cardiff.—At a special meeting of the Town Council on 
Monday the report of Mr. Arthur Ellis, the electric traction engineer, 
was confirmed, and he will now proceed with the preparation of the 
specifications for power stations, car depöts, plant, overhead electrical 
equipment, &c. 


The Central London Railway.—The Bond Street 
station was opened on Tuesday, thus making every station of the 
Central London Railway available for public traffic throughout its 
entire length from the Bank to Shepherd’s Bush. 


Glasgow.—The Corporation has relieved Messrs. A. 
Thomson & Sons of their contract for bricklaying and other work at 
the Pinkston power station, and has remitted it to the town clerk 
and general manager of the tramways undertaking to have it com- 
pleted. It was stated at last week's meeting that all the work in con- 
nection with the tramways was getting on well except that in 
connection with this station. 


Grand Rapids.—The American Electrician says that a 
company has been organised fur the purpose of building an inter- 
urban electric railway from Grand Rapids, Mich., to Muskegon by 
way of Grand Haven. The line will be about 44 miles long, and 
the estimated cost is from $1,230,000 to $1,500,000. The track will be 
laid along private right of way parallel to the country highways the 
whole distance, and large cars provided with 200-H.P. equipments 
will be used. 


Hawaii.—The report of the directors of the Hawaiian 
Tramways Company, Limited, for the year ended June 30th last, 
states that owing to local difficulties which have arisen, the con- 
templated change of motive power to electricity has been delayed, 
but the directors feel assured that the Government will encourage 
the company to carry out this conversion, which will be materially 
to the advantage of the citizens of Honolulu. 


Huddersfield.—The Council has resolved to make appli- 
cation to the Board of Trade for sanction to the borrowing of 
£38,305 for tramway purposes for a period not exceeding 30 years. 


Hyde.— At a meeting of the Stalybridge, Hyde, Mossley, 
and Dukinfield Electric Traction and Lighting Joint Committee, 
held at Stalybridge, it was resolved that application be made to 
Parliament for an Act to carry ont a proposed joint electric traction 
and lighting scheme, and that the capital required for the purposes 
of the scheme be raised by calls in a similar manner to the capital 
raised under the Ashton-under-Lyne, Stalybridge, and Dukinfield 
(District) Waterworks Acts, each Corporation to contribute £100 
towards the general expenses. In moving the adoption of the 
minutes at the last Council meeting, the chairman, Mr. Tinker, said 
that the Committee had gone very carefully into the details con- 
nected with the scheme, and that a deputation had been appointed to 
consider the advisability of applying for powers under a special Act. 
The Council ratified the proceedings. 


Kingston.— At the meeting of the Town Council on 
Tuesday, the Tramways Committee reported the receipt of a letter 
from the London United Tramways, Limited, informing the Cor- 
poration that the company intended to apply to Parliament for 
powers to construct the following electric tramways affecting the 
borough :— 

1. A tramway from Hammersmith Broadway, over Putney Bridge, Putney 
and Kingston Hills, through Kingston, and over the Thames to join a line 
already authorised at Hampton Wick. 

2. A tramway from New Malden, through Morbiton, and joining No. 1 in 
London Road. 

8. A tramway from the Kingston Gate of Richmond Park, throagh the 
borough and over Surbiton HU! to Tolworth. 

4. A tramway joining No. 8 a; the foot of Surhi on Hill, and passing through 
Surbiton to Esher. 

5. A tramway joining No. 4 at Long Ditton, and passing through Thames 
Ditton to Hampton Court. 

6. A tramway joining No. 4 ata point near Surbiton railway station, and pro- 
ceeding along the Brighton Road to Hook. 

In the construction of these lines the company’s engineer, Mr. 
Clifton Robinson went on to say, “certain improvements, strect 
widenings, &c.,” would be involved, which he would be pleased to 
explain and discuss with the Committee before the date for making 
the Parliamentary deposits. After a long discussion the Council 
decided, by 16 votes to 7, to oppose the company. 


The Lakes.—Mr. Chas. H. Dade, secretary, the British 
Electric Traction Company, Limited, has written to the Daily 
Chronicle as follows :— 

While admitting that the spectacle of an electric railway could not be other 
than hideous if constructed on the “mangy hedgehog” principle, which your 
correspondent, Mr. R. P. Hughes, so graphically describes, I would point out 
that there are other and very much less objectionable methods of con+truction. 
As he considera my example from Rome beside the point, I would refer him to 
the overhead electric line which runs alongside the Niagara Rapids, aod which 
has, without vulgarising the scenery, enabled an increased number of people to 
enjoy its beauties, I understand that the land upon which the line is con- 
structed, where it runs upon Canadian territory, has been given by the Govern- 
ment for that parpose. this not indicate the larger and less selfish views 
taken abroad in giving the public facilities to see that which is beautiful ? 


Liverpool.—Colonel P. G. Von Dunop, R. E., officially 
inspected the Everton electric tramway route on behalf of the 
Board of Trade last week. The inspector found everything satis- 
factory, and the route will be opened at au early date. Before 
the commencement of the electric system there were 68 miles of 
lines over which horse cars ran, whilst with the Everton section 
a total of 60 miles of line have been converted or con- 
structed for electric traction, and are either in use or ready for 
opening. 


London Underground Electric Rallways.—A report. 
from New York was published the other day to the effect that an 
American syndicate, with the well-known promoter, Mr. Charles T. 
Yerkes, at its head, was negotiating for the construction of the pro- 

osed underground electric line linking Charing Cross with Camden 

own, Kentish Town, and Hampstead, a connection which is 
undoubtedly very much wanted. The report was emphatically 
denied by a London newspaper, but the Financial Times has reason 
to believe that something of the kind is really in the wind, and that 
Mr. Yerkes’ engineer is now actually in London in connection with 
these negotiations. This view is further corroborated by a cor- 
respondent of the Times, who states that all the preliminaries have 
been actually arranged, and that on the return of Mr. Yerkes to 
London next week the matter will be finally settled. The length of 
the line is about 64 miles, and the total expenditure is calculated 
at between £3,000,000 and £4,000,000, while the necessary Parlia- 
mentary powers have been obtained by the Charing Cross, Euston 
and Hampstead Railway Company, which was incorporated in the 
summer of 1893. 


Middlesex and Surrey.—lIt is stated in the daily press 
that Mr. Clifton Robinson, managing director and engineer of the 
London United Tramways, Limited, has given notice to the local 
authorities in Middlesex and Surrey that it is the company’s inten- 
tion to apply in the next session of Parliament for powers to con- 
struct additional extensions of their tramways, and to connect and 
work them as part of their system of electric tramways. The exten- 
sious will include 23 miles of lines in Surrey, 20 miles in Middlesex, 
and 20 in the county of London. The existing system, under this 
scheme, will be extended to St. Pancras, Marylebone, and Fulham, 
in the county of London; and across the Thames to Putney, and 
also northward to Willesden and Southall, and westward to Sunbury. 
The Surrey extensions will include a length of over four miles, con- 
necting Putney with Richmond, vid Upper Richmond Road and 
Sheen Road, and thence by a new street and new bridge across the 
Thames into Middlesex. Another line will leave the southern 
approach to Hammersmith Bridge and pass across Barnes Common ; 
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and there will also be an extension from Kew Bridge to Richmond, 
via Richmond Road, Kew Road, and George Street. In Middlesex 
other lines will connect Isleworth with St. Margaret's, Hounslow, 
aud Cranford, Brentford with Ealing, and Twickenham with 
Hanworth and Kempton Park. There is also an elaborate system of 
lines viving intercommunication hetween different parts of Kingston, 
Putney Hill, Surbiton, Tolworth, Hook, Long Ditton, Thames 
Ditton, Esher, and Hampton Court. 


Neweastle-upon-Tyne.— Mr. Trotter was to hold a 
Board of Trade inquiry yesterday regarding the Corporation's appli- 
cation for sanction to borrow the requisite amounts to meet the 
payments under the following contracts: 


Higginbottom & Mannock for cranes, £2,249. 

Vaugban & Dymond for steel work (power station), £10,312. 

Swiney Bros. for steel work (car shed), £5,194 9s. 9d. 

S. F. Davidson for erection of car sheds, £88,750. 

The British Insulation Wire Company, Limited, for underground feeders, 
£17,700. 

The British Thomson-Houston Company, Limited, for switchboard, £2,087. 

The British Insulated Wire Company, trolley wires at schedule prices, esti- 
mated at £6,118. 

Isaac Dixon & Co., galvanised steel car shed, £8,878. 

Stephen Easten, erection of power station, £82,544. 

Mather & Platt, Limited, pumping plant, £1,¢70. 


New York.—The annual report of the Metropolitan 
Street Railway Company for the year ended June 30th is as 
follows: . 


1900. 1899. Changes. 
Miles operated .. 210 217 
Groas a .. 814,721,557 1g, 158.630 Increase 41,562,920 
Op. Ex. .. 5 ss 7,104.607 6,408,711 Increase (695, 898 
Percent... iis ies 48°38 48°70 Decrease 44 
Net 285 ee .. 37,616,943 36,749,919 Increase =867,024 
Fixed charges .. st 4,608,768 4,477,157 Increase 131,011 
Balance s .. 8,004,175 * „272,163 Increase 8786, 018 
Other increases AN 851,985 268,808 Decrease 14,928 
Tots! increase Af, 860, 160 2, 699,055 Increase 472, 105 
Div. paid.. 8,145,891 7,471,675 Increase 674, 216 
Surplus 214,269 S167, n Increase 346, 889 


The comparisons in the above tables are on identical track mileage 
for both years, and exclusive of the lately acquired Third Avenue 
system, which comprises 209 miles in actual service and between 35 
and 40 miles of undeveloped franchises in that portion of the city lying 
beyond the Harlem River. The miles of track operated in 1899 and 
1900 were the same, but while horse and electric power was used on 
the Amsterdam Avenue line during part of 1899, only electric power 
was used in 1900. This accounts ina measure for the decrease in 
the operating expenses. The average cost of operation per mile by 
electric power is 13 cents, whereas by horse-power it is 19°43 cents. 
——Elvetrical World. 


Oldham.—The motormen and conductors in the employ 
of the Oldham, Ashton and Hyde Electric Tramways Company 
came out on strike on Saturday night in consequence of the 
manager discharging union employés and replacing them by non- 
unionists. 


Rhyl.—After holding a public inquiry at Rhyl, the 
Light Railway Commissioners have decided to sanction the con- 
struction of an electric tramway from Prestatyn to the Marine Lake, 
Rhyl, a length of about seven miles. The route follows the sea 
coast. The capital of the concern is £7,500, and the Rhyl Council 
will supply energy for working the line. There was no opposition 
to the scheme, which is to be completed by next season. 


Torquay.—A Committee of the Town Council has 
under consideration a scheme of electric traction embracing five 
miles of track, at an estimated cost of £50,000. 


Walsall.— The electric tramcars were brought to a sudden 
standstill on Friday evening. The cause was due to some navvies, 
who were excavating near the generating station, breaking the main 
cable. This was, however, speedily repaired. 


Wednesbury.— At a special mecting of the Town Council 
last week, the Mayor (Councillor Joyuson) moved a resolution that 
notice be given to the South Staffordshire Tramways Company 
requiring them to sell to the Corporation as much of the tramway 
undertaking as lies within the borough of Wednesbury and as was 
authorised by The Staffordshire Tramways Acts, 1879.“ Alderman 
Oldbury seconded the resolution, and pointed out that it did not 
mean the Corporation were going to assume the responsibility of 
working the trams. All they wished to do was to preserve their 


rights in the face of any arrangement that might eventually be 


made. The resolution was carried unanimously. 


TELEGRAPH AND TELEPHONE NOTES. 


Brazilian Telegraphs. — Engineering says that the 
business of the Western Telegraph Company, Limited, has 
increased to such an extent that a third cable between Rio de 


Janeiro and Pernambuco has become indispensable. It is to be 
laid forthwith. 


The Emden and New York Cable.— A banquet was 
given at Berlin on Saturday evening by the German Atlantic Tele- 
graph Company, to celebrate the successful laying of the tirst cable 
hetween Emden and New York. Herr von Podhielski, Secretary of 
State, proposed the first toast to “The Emperor and President 
M'Kinler,” who, he said, fully acknowledged the great importance 
7 direct cable communication between Germany and the United 
States. 


Telegraphic Interruptions and Repairs :— 


CaByts.- INTERRPPTED,. REPAIRED. 
BOUTH AMERICAN :— 
Pará-Maranham - March 1, 1900 s 
Cearé-Maranham ee ee ee ee Feb. 20, 1900 oe ee 
Direct Cable Pernambueo- Para .. Sept. 19, 1900 
Wrer Ixpres:— 
Mole St. Nicholas-Capé Haitien .. March 6, 1900 .. 
Sataka | kee ss 88 ee .. June 90, 1890 
St. Louis (Senegal)-Bathurst s Aug. 25, 1900 
Tarifa-Tangier i See .. Jan. 8, 1900 
Zanzibar-Mombassa .. .. Sept. 29, 1900 
LanpLuras :— 
CHINESE :— 
Tientsin-Pekin ee ee os ee ee June 12, 1900 ee ee 
Pekin-Kalgan.. es ee ae ee ae June 14, 1900 ee ee 
Kalgan-Maimatchin .. Jane 80, 19000 Se 
Tientsin, via Shanghai .. June 16, 1900 ow 


Tientsin-Niuchwang 


SOUTH AMERICAN :— 
Communications with all offices of Columbia 


beyond Buenaventura .. sà s .. Jan 22, 1900. . ae 
Ecuador landlines .. 95 s ao .. March 13, 1897 .. ia 
Landlines south of Serena .. July 90, 1900 


Communication “via Hanekine" interrupted 
on Persian te:ritory a i Sa . Feb. 24, 1900 


.. June 18, 1900 ee 


The Telephone in Australia.— Australia is rapidly 
pushing ahead in the matter of telephone extension —-much more 
vigorously, indeed, savs the Financial Times, than the Mother 
Countiy. Some time ago the Governments of New South Wales, 
Victoria, South Australia and Queensland conferred together on the 
advisability of connecting together their respective capitals, but 
though the advisability was conceded, the cost was declared to he 
prohibitive. It was finally agreed that fora start, wires should be 
laid only between Brisbane, Sydney and Melbourne, and the requisite 
outlay was put at £42,000. The Postmaster-General of Victoria is 
now calling for estimates for the construction of the line between 
Melbourne and Sydney, the original expense of which was computed 
at £24,000, of which £8,000 was to be borne by Victoria, and 
£16,000 by New South Wales. Our contemporary adds:— “The 
suggested charge fur using the wire the whole distance is 5s. for tive 
minutes. The reason why the more extensive intercolonial pro- 
posal was dropped was the slight possibility of carning a repro- 
ductive revenne, but experience shows that if through rates are 
moderate local income will make up for any deficiency of income at 
terminals. This argument, however, is most effective when applied 
to a fairly densely populated country, which it must be admitted 
Australia is not. But that is a defect time is fast remedying, and no 
doubt the principal reason for continuing the Melbourne-Brisbane 
line to Adelaide, and even to Perth, when the first section is laid, 
will be the very existence of that section.” 


Wireless Telegraphy.—The Rev. J. M. Bacon tele- 
graphs to the Times on 21st inst.:—' As conducting the wireless 
telegraphy from the balloon last evening at the instance of the 
committee of the garden party of the British Association, at 
Bradford, I can report that the signalling was a complete success, 
and all credit is due to Mr. Nevil Maskelyne for the admirable 
working of his special apparatus. We took a lofty flight, aud for 
90 minutes’ space sailed away over Wakefield, Barnsley, and s0 on 
for Sheffield, attaining an altitude of almost a mile, at which 
height it would certainly be impossible for a balloon to be hit in 
warfare save by a blundering shot. We were in constant com- 
munication with our base, and could have minutely described every 
feature visible over the wide area below, and practically every 
feature was revealed. We looked down every breathing hole of the 
hidden mines over which we passed, searched the recesses of the 
woods, and could have counted every furnace for 10 miles round, 
and all the while we were receiving constant assurance from 
distant Bradford that the line was clear. The experiment 
terminated with the life of the balloon only.” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—September 29th. The Electric Lighting 


Committee wants tenders for two 200-Kw. direct coupled continuous 
current generators, and one 120-Kw. balancing set; one 420-Kw. 
direct coupled generating set. All Willans engines. See Official 
Notices“ August 24th. 


Aberdeen.—October 17th. The Tramways Committee 
wants tenders for 25 electric tramcars, and electrical equipments 
for six horse cars. See Official Notices September 21st, 
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Belgiam.—October 10th. Tenders are being invited 
until October 10th by the Belgian State Railway authorities at La 
Bourse, Brussels, for the supply of 20,000 porcelain insulators for 
telegraph lines, 65,000 ditto for telephone lines, 15 tons of 
galvanised iron wire 3 mm. diameter, and 60 tons ditto 4 mm. 
diameter. 


Bermondsey.— October 15th. The Vestry wants tenders 
for steam and other piping, feed pumps, tank and ironwork; also 
steam dynamos, battery charging motor booster and balancer. See 
‘Official Notices” to-day. 


Birkenhead.—October 2nd. The Corporation wants 
tenders for feeder mains. See “Official Notices.” September 21st. 


Bootle.—October 13th. The Corporation wants tenders 
for a steam dynamo. See “Official Notices” to-day. 


Bradford.—October 9th. The Corporation wants tenders 
for an engine and dynamo and switchboard apparatus, &c., for its 
destructor works. Sec “ Official Notices” September 21st. 


Bray.—October 4th. The District Council wants tenders 
for electrical supplies for the electric light works for 12 months. 
See “ Official Notices” September 21st. 


Brighton.—October 1st. The Corporation invites 
tenders for electric motor cars, steel rails, fishplates, &c. See 
“ Official Notices September 14th. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. See Official Notices August 3rd. 


Bulgaria.—October 15th. The municipal authorities 
of Varna are inviting tenders until October 15th for the concession 
for the electric lighting of the town during a period of 40 years 


Bulgaria.—October 22nd. Tenders are invited by the 
Municipality of Philippopolis for a concession for electric lighting 
and a tramway in that town. bo 


Cuba.—October 26th. The Wulle of Cienfuegos 
is inviting tenders for a service of public electric lighting for the 
town. All inquiries and tenders to be sent to the Secretary's Office 
in Cienfuegos, Cuba. 


Dublin. — October 4th. The Electric Lighting Com- 
mittee wants tenders for the supply and laying of mains and acces- 
sories. See Official Notices” August 31st. 


Eastbourne.—October 4th. The Corporation wants 
tenders for a water-tube boiler and fittings, 400-Kw. steam 
alternator and switchboard. See Official Notices September 7th. 


Glasgow.—September 28th. The Corporation are pre- 
‘pared to receive tenders for the supply and fitting up of the power 
station piping required at Pinkston. Specifications, &c., on applica- 
tion to Mr. John Young, general manager, 88, Renfield Street, 
Glasgow. A bank draft for five guineas, payable to the General 
Manager, must accompany each application for specifications. 


Grimsby.—October 6th. The Corporation wants tenders 
for wiring the free library. See Official Notices September 21st. 


Grimsby.—October 6th. The Corporation wants tenders 
for the wiring of the Free Library. 


Hackney.—October 3rd. The Electric Lighting Com- 
mittee wants tenders for electricity supply mains. See “Official 
Notices September 14th. 


Hoylake and West Kirby.—October 4th. The Dis- 
trict Council wants “free wiring” offers. See Official Notices” 
September 21st. 


Ilford.—October 8th. The Council wants tenders for 
direct current meters and cut-outs. See “Official Notices” 
September 21st. 


Maidstone.—October 16th. The Corporation wants ten- 
a for surface condenser and feed pumps. See “Official Notices” 
to-day. 


Manchester.—October Ist. The Tramways Committee 
wants tenders for the supply of cast-iron bases for tramway poles. 
See Official Notices September 21st. 


Salford.—October 2nd. The Cleansing Committee of 
the Corporation wants tenders for a two or three-cell refuse destructor. 
Also for a six-cell destructor on the forced or accelerated 
draught principle, together with necessary boilers, &c. See two 
“ Official Notices” August 31st. 


Sheffield.— October 6th. The Corporation wants tenders 
for two two-phase steam alternators and exciters of 600 Kw. each, 
and the alteration of present single-phase plant to two-phase plant. 
See “ Official Notices” September 14th. 


Spdin.—October 11th. The Madrid Gazette publishes a 
notification of the conditions on which a contract for the electric 
lighting of the town of Azuaga will be awarded. Tenders will be 
received by the municipality up to 11th prox., the upset price being 
9,000 pesetas annually for electric lights of 3,000 c.p., distributed 
in incandescent lamps of 10 and 16 C. p. 


Suffolk.—October 5th. The Visiting Committee of the 
County Lunatic Asylum wants tenders for the wiring and fitting of 
the County Asylum at Melton for electric lighting. See 
“ Official Notices September 14th. 


Sunderland.—October 15th. The Corporation wants 
tenders for 24 car bodies, trucks, and electrical equipments. See 
“Official Notices” to-day. 


Swansea.—October 10th. The Corporation wants 
tenders for cast-iron arc and incandescent lamp standards, arc lamps, 
automatic switches and other fittings. See Official Notices” 
to-day. 

Warrington.—The Corporation wants tenders for the 
installation of electric light mains and fittings into the electric 
station and central sanitary depôt. See Official Notices” to-day 


Whitehaven.—October 13th. Tenders are wanted for 
the supply and erection of a switchboard at their electric lighting 


station. See Official Notices September 14th. 


CLOSED. 


Ayr.— The Corporation has placed the contract for the 
two 200-Kw. traction and lighting generators coupled to Belliss 
engines, with Messrs. D. Bruce Peebles & Co. 


Belgium.—Seven firms competed for the contract for the 
establishment and working of a central electric lighting station at 
St. Gilles-les-Bruxelles, the lowest being that of Messrs. von 
Mulmann & Forkel, of Brussels. 


Bristol.—The Libraries Committee has accepted the 
tender of Messrs. Read & Jenkins, for the installation of the electric 
light at the new library in Bristol North. 


Germany.—The Union Electricitäts Gesellschaft of 
Berlin, has secured a contract to convert the tramways in the town 
of Metz to electrie traction. 


Glasgow. — Among tenders recently accepted by the Cor- 
poration are the following: 150 two- ampere electricity meters, at 
43 10s. cach, Messrs. Chamberlain & Hookham; one half-mile of 5 
and one half-mile of 25 lead sheathed cable, at £335 and £176 
respectively; five miles of 3-20 telephone wires, at £275; and one 
mile of lö treble concentric cables at £651, Cnllender's Cable and 
Construction Co., Limited; 100 tons of 30-inch cast-iron water pipes 
and special castings required for the new Govan Street Bridge, 
£917 3s., Messrs. Macfarlane, Strang & Co., Limited; Mr. William 
Baird, supplying and fitting up bearers underneath these pipes, 30s. 
each bearer; 31 tons of steel girders, &c., required in connection 
with two bridges across the Monkland Canal at Castle Street, at 
£417 18s., the Brandon Bridge Building Company, Limited; 500 
tons of cast-iron pipes, £3,617 158., Messrs. Robert M’Laren & Co. 


Greenock.—The Police Board have now considered the 
offers for the supply and erection of traction plant, and have 
accepted the tender of the India-Rubber, Gutta-Percha and Tele- 
graph Works Company, for Contract No. 6, and that of Messrs. 
Babcock & Wilcox for Contract No. 5. 


Witney.—The Hart Accumulator Company, Limited. 
have secured the contract for the supply of storage batteries required 
for the Witney electric lighting. 


FORTHCOMING EVENT. 


Thursday, October 4th.—At 8 p.m. Civil and Mechanical Engi- 
neers’ Society. Meeting to be held at the Hotel 
Victoria, Northumberland Avenue, S.W., when the 
president (Prof. R. H. Smith, Wh. Se., A. M.I. C. E, 
XI. I. XI. E., M. I. E. E.), will deliver his address on 
“Tr raining to Keep Ahead in the World's Competi- 
tion.” 


re 
WATER-POWER GOVERNING. 


Mr. ELMER F. CAssEL is responsible for the statement in the 
Engineering Magazine that the total power in the United States of 
all kinds is 4 million H.P. We had always thought that that of Great 
Britain was 7 million, and that the United States had gone past 
this number. Yet the available water-power of the United States 
is 200 millions of horse-power, and Italy has 5 million. Canada 
has as much as the United States. Norway aud Sweden have 50 
million, and most other countries have large water supplies. 

Only recently, however, has much been done to develop water- 
power, especially of the high head type, and it is to the carrying 
power of electricity that water-power owes its best development. 
Why, it is asked, has it not been more used? The answer is, the 
difficulty of controlling it. This may be so, but our own impression is 
that frost has more to do with it than want of governing capacity. 
High head water, states the author, is only applied where load 
variation is slight, or speed variation of no consequence. 
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A steam engine is self-contained, and governs under the widest 
range of load at which it can turn round at its full speed, and 
when water-power is equally reliable, it will be much more widely 
used. Present practice in water-power governing is denounced as 
an attempt to accomplish the impossible. Variation of supply 
naturally suggests itself, yet even with low heads this could not be 
done with sufficient promptness to be satisfactory. The difficulty is 


enhanced with high heads, and the trouble is, of course, inertia of - 


the flowing water in the supply pipe. This, if arrested, would 


speedily wreck the pipe. In some cases the trouble has been got 


over by stand pipes to receive the stream when shut off the turbine, 
and relief valves have been employed. 

Now, as the flow of water cannot easily be stopped, the question 
arises whether it ought to be attempted. Why not govern without 
changing the flow, especially if there is no object in conserving the 
flow? In the majority of cases it matters very little how much goes 
to waste. Thus the stream of water may be moved off the wheel by 
the governor. This would be particularly suitable in the case of the 
Pelton wheel, and to do this the governor must obviously be only 
of the relay type. It must actuate a powerful nozzle-deflecting 
mechanism. But such governors are not very good after all. They 
merely limit the range of speed, but do not control it. They are 
assisted by the use of heavy fly-whecls. The necessary conditions 
are: 

1. An entire avoidance of shock in the supply pipe. 

2. The governor must be powerful enough in itself to perform 
the governing duty. 

3. It must be reliable. 

4. It must be inexpensive. l 

The author says an impact wheel can be devised such that its 
buckets can be moved out of the line of impact with very small 
power application. The centrifugal force developed in the wheel 
itself must be used for this purpose. A construction that 
recommends itself is a division of the wheel along the centre lines 
of the buckets into two sections, so arranged that any increase in 
speed will cause the two halves to separate and allow the jets to 
pass wholly or in part between the buckets in place of impinging 
upon them. Thus governing will be instantaneous, the action of 
the wheel automatic, and the wheel self-contained. This device 
permits, if desired, of the employment of any of the well-known 
means of slowly shutting off the head of water without danger 
to the line. This resembles the well-known supplementary governor 
of the steam engine, which brings the engine to its exact normal 
speed at all points of cut-off. The device has been demonstrated by 
eight months’ use, and it seems to us that the idea is perfectly 
sound. 

The author looks to the distribution of power from central pump- 
ing plants without electrical conversion. Such power is easy to 
instal; the cost of a jet turbine is small. But it is natural water- 
power that demands attention, and can only be utilised by means of 
electricity, and in countries of severe winters water-power is a 
precarious possession that too often demands a large outlay on steam 
plant, so that the unly saving is that of fuel in summer time, and 
the first cost of double plant is often prohibitive. l 


NOTES. 


- Meters.—Has anyone ever heard of a gas meter which 
failed to keep a correct record? If so, we hope he will not 
write and inform us. Like some other things made to 
measure, gas meters have been known to be very accommo- 
dating in regard to figures. Unkind things have also been 
said about electricity meters, that when all your lights are 
“on” you consume no energy, and when none are “on” 
you are consuming energy as fast as your meter can record. 
But whatever may be thought about electricity meters, it cannot 
be said that they are so old in sin and steeped in iniquity as 
their rivals. Though they do not always measure accurately, 

meters sometimes establish a record; to wit, the Rother- 
hithe Vestry has a meter which is now proved to have for 
the past 18 years registered only one-tenth of the quantity 
of gas consumed, whereat the South Metropolitan Gas Com- 
pany is, of course, very wroth, and may yet set the law in 
motion to recover £2,927 148. 9d. (how precise) for the 


nine-tenths which went amissing, instead of impressing the. 


gas meter: The company’s secretary has written asking for 
a cheque, but its meter should have kept a better check on 
the Vestry. The strange thing is that the wickedness of the 
meter seems never to have been suspected until now! 


Appointments Vacant.—An assistant engineer is 
wauted by the Fleetwood and District Electric Light and 
Power Syndicate. See“ Official Notices.“ 

The Manchester Tramways Committee wants a lady super- 
intendent for its ticket and cash counting department. See 
„Official Notices“ to-day. 

An electrical engineer is wanted by the Canterbury Cor- 
poration at £78 per annum. See “ Official Notices.“ 


Personal.—The New York Electrical World says that 
Mr. H. M. Sayers, power. engineer to the British Electric 
Traction Company, Limited, has been visiting some 
of the large electrical undertakings in America, accompanied 
by members of the staff. He and his colleagues have 
visited several of the Eastern cities, and met with an ex- 
tremely cordial reception. They were very much gratified 
to find that not only were their reyuests for information 
generously answered, but no efforts were spared for thei 
comfort, or to let them see whatever was worth while in each 
place. They have just returned home, after a most enjoy- 
able and instructive tour.“ 

We are pleased to be able to record that Mr. Fred. 
Bathurst, who has for some time past been somewhat 
seriously indisposed, has now quite recovered. His friends 
will be glad to learn that he is now back again among his 
interior conduits, looking considerably improved for the 
change. | 

When giving the names of the applicants for the post of 
electrical engineer to the Swansea Corporation, we mentioned 
that Mr, Pringle was resident engineer of the Brush Wands- 
worth station. We are asked to correct this, as he is resi- 
dent engineer for the Brush Company contracting at the 
County of London Co’s Wandsworth station. 

We understand that Mr. Wm. Stevenson has been 
appointed to succeed Mr. A. S. Dunn as electrical engineer 
and telegraph superintendent of the Caledonian Railway. 
Mr. Stevenson has been assistant to Mr. Dunn for a con- 
siderable number of years. 


The 1900-1901 Session. Among papers, &c., which have 
been arranged for reading before the Civil and Mechanical 
Engineers’ Society during the next session are the following :— 

October 4th, 1900.—Prof. R. H. Smith (President) on “ Training 
to Keep Ahead in the World’s Competition.” 


January 3rd, 1901.— Mr. W. B. Esson on The Case for Electric 
Power Distribution.” 


April 4th.—Mr. A. Hanssen on The Proportions of Cylinders for 


Multiple Expansion Engines.” 
May 2nd.—Mr. A. H. Allen on “The Storage of Electricity.” 


The meetings are to be held at the Hôtel Victoria, North- 
umberland Avenue, S. W., on Thursday evenings, at 8 p.m. 


Í 
The Viagraph.—This interesting instrument was described 


by Mr. J. Brown before Section G at the B.A. meeting. It 


is an instrument for testing the unevenness of road surfaces, 
and ought to prove of great use to engineers engaged in draw- 
ing up tramway schemes. It is practically a straight-edge 
applied to the surface of the road along which it is drawn in 
making a test, with an indicating part attached. A wheel, 
which runs on the road surface and rises or falls over its irregu- 
larities actuates a pencil, making a profile of the road surface 
on a paper strip to an approximate scale. The instrument 
also indicates the total added depths of all ruts or depressions 
over which it passes, thus giving a coefficient of unevenness 
for each road. At the end of 88 yards a bell is rung auto- 
matically. The operator then stops the instrument and 
takes off the diagram. 


Marriages.—On 19th inst., Mr. W. J. T. Duncan, of the 
firm of Foxcroft & Duncan, of Dalston, N.E., was married 
at Perth to Dorothea Watt, second daughter of Mr. John 
Stewart, of that city. 

On 22nd ult., at Blackpool, Mr. Frederick Stewart, of the 
Blackpool and Fleetwood Tramroad Company, was married 
to Sarah Agnes, daughter of R. B. Dawes, Esq., of Ulverston. 
Theemployés presented Mr. Stewart with a pair of bronzes 
and a marble clock. 


American Street Railway Association.— The annual 
meeting of this association will be held at Kansas City, Mo., 
October 16th, 17th, 18th and 19th. Among the papers to 
he read are Double Truck Cars; How to Equip Them to 
Obtain Maximum Efficiency Under Varying Conditions” ; 
“ Comparisons of the Various Systems of Electrical Distri- 
bution for Street Railways” ; Consolidation of Street Rail- 
ways and Its Effect upon the Public“; “The Store Room 
and Store Room Accounts“; “ Painting, Repainting and 
Maintenance of Car Bodies.” There will be a large exhi- 
bition of street railway supplies. 
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Propagation of Electric Waves Along Parallel 
Wires.—In a brief note contributed to the proceedings of 
Section A of the British Association at Bradford, Mr. W. B. 
Morton referred to à very complete investigation of this 
problem, published by G. Mie in the Annalen der Physik 


for June, 1900. Mie found expressions for the wave-length | 


und damping of the oscillations, involving a series of ascend- 


ing powers of the ratio of radius of wires to distance apart. 


The object of Mr. Morton’s note is to point out that the 
approximate solution, in which the square of this ratio is 
neglected, can be very easily obtained from the known solu- 
tion for a single wire, as worked out by Prof. J. J. Thomson 
and by Sommerfeld. The formula for the damping agrees 
with that given by Heaviside’s simple theory when Lord 
Rayleigh’s high-frequency values are used for the resistance 
and inductance. Attention is called to an error in the 
formula for the Ky function in the work of Thomson, Som- 
merfeld, and Mie, arising, probably, from an erratum in 
Heine’s “ Kugelfunctionen.” It affects the numerical values 
worked out in Sommerfeld and Mie’s papers. 


Transformer Core Deterioration.—In an editorial 
note in the September issue of the American Alectrician it is 
stated that the “ageing ” of transformer cores has become a 
familiar phenomenon, and in many cases has caused a serious 
increase in the fixed losses of alternating current stations. 
The very latest types of transformer contain iron that has a 
very low ageing coefficient, but there are hundreds of 
stations operating transformers that were built before the 
peculiar characteristic referred to had received proper atten- 
tion. The writer says that a simple remedy for such stations 
is to systematically take in its transformers, a few at a time, 
dismantle them, and anneal the core iron. There have been 
cases where this policy has resulted in a yearly saving of 100 
to 200 times the cost of annealing. 


The Thermal Storage Tank.—We hear from time to 
time of the thermal storage tank and its capabilities. The 
idea underlying the thermal storage system is the antithesis 
of the water-tube boiler idea, namely, the provision of a very 
large amount of water to serve as a reserve of heat in order 
to allow of a small boiler taking in a fairly continuous 


supply of heat while performing a very variable duty. The 


idea is not altogether sound or of universal application. In 
every boiler plant it is practically impossible to reduce the 
waste gases to an economically low temperature without a 
flue feed heater. In a thermal storage system the storage 
tanks are heated up to the boiler temperature, and when the 
maximum load period comes on this hot water is used to 
feed the boiler, so that the furnace only furnishes latent heat 
and produces steam at the same temperature as the storage 
tank. Obviously during such a period there can be little or 
no use made of the flue feed heater, and the waste gases are 
rejected at an excessive temperature. It does not seem to us 
that the thermal storage system can furnish an economy of 
serious value unless the boiler and tanks can be worked up to 
a temperature and pressure considerably in excess of the work- 
ing pressure of the engines to be driven. In this way 
only can there be any serious amount of heat stored and use 
still made of the flue feed heater during the periods when the 
thermal tanks are being drawn upon. Lt is true that the 
thermal tank can be made very much more cheaply than a 
boiler.. It may be simply a plain cylinder with hemispherical 
ends, or if room be worth it, with flat ends and gusset 
stays. In any case there must also be longitudinal bolt stays. 
But the shell plates must, for any diameter of tank, be as 
thick as the plates of a Lancashire boiler of equal diameter. 
It is by no means unknown in practice that an econo- 
miser will deliver its feed water at the same temperature as 
the boiler, which is all that thermal storage can do. Ina 
recent paper by Mr. C. N. Russell, of Shoreditch, the use of 
hot feed is referred to much as if hot feed were a new dis- 
covery with all its benefits, and it appears as though some 
such idea dominated those who advocated the system. 
A fair-sized Lancashire boiler will evaporate 6,000 Ibs. of 
water per hour. In 18 hours, to use the period named by 
Mr. Russell for storing heat, such a boiler would approxi- 
mately generate 108 million heat units, aud assuming the 


tanks to be filled with water at 100°, and to be raised to 
350°, about 43,000 gallons would be required. This is just 
about the capacity of tive egg-ended tanks 30 feet long and 
8 feet diameter. Thus, to follow out the thermal system 
requires enormous storage capacity and great expense, and 
it seems to us very doubtful whether the system can 
be made economical unless provision is also made, as 
stated above, for very much higher pressure of storage 
than that at which power is to be developed. One virtue 
the thermal tank does possess. It forms a fine sludge deposi- 
tory, and prevents much scale-forming matter being passed 
on to the boilers, ` 


—— 


Wireless Telegraphy.— M. Willot, Chief Inspector of 
French Telegraphs, is stated by the daily press (with its 
usual glibness) to have made a discovery affecting wireless 
telegraphy “ which will entirely revolutionise ” that means 
of communication. What M. Willot has actually stated we 
are not in a position to be able to say, but if, as reported, he 
has argued that the limit range could not, on account of 
the rotundity of the earth, exceed more than 40 miles or 
thereabouts, he must be lamentably ignorant of the way in 
which lines of force are transmitted. M. Willot, we are 
told, has come to the conclusion that the earth, and uot 
the air, really does duty as the transmitting medium, 
and that by boring shafts at two stations between which 
it is desired to communicate, until geological beds are 
reached which have the same electric level—that is, where 
the earth’s electricity has the same tension—then wireless 
communication can be effected between the two shafts, 
and further, that at other levels separate communications can 
be carried on. E = 


Double-Current Generators for Electric Railway 
Service.—The Massachusetts Electric Companies, which 
have consolidated 38 railroads and two lighting systems in 
Eastern Massachusetts, propose to reduce the cost of opera- 
tion of their extensive system by centralizing their generating 
stations, We gather from the Street Railay Journal, that 
the first move in this direction will be on that part of their 
system in and around Salem, and will be made hy the 
addition of polyphase apparatus to transmit power from the 
present Salem direct-current station to neighbouring towns. 
Sub-stations will be located in Wakefield, Essex and 
Gloucester. TWO 800-KW. double-current generators will be 
installed at Salem, direct coupled to engines, making probably 
the first instance of direct-coupled double-current machines for 
railway service in this country. These machines may be run 
in parallel with three 300-kw. direct-current machines now 
in service at this point, although there is some doubt as to 
the advisability of so running them on account of the dis- 
turbing effects of wattless currents on the field strength of 
the double-carrent machines. Since this disturbing effect 
will not be felt on the direct-current machines, it max affect 
the division of the direct-current load between the two 
Classes of machines. If this is so to a serious extent, it may 
be necessary to run the double-current machines on a sepa- 
rate set of buses and a separate load from the direct-current 
machines. The Massachusetts Electric Companies own the 
Lowell and Suburban road with its pioneer polyphase trans- 
misson line from Lowell to Nashua. The new transmission 
will be carried out in the same manner to a large extent. 


War on the Jerry Wirer.— As one way of helping to 
weed out jerry wiremen it was proposed by Mr. Mountain at 
this year’s convention of the Municipal Electrical Association, 
that electric wiremen should be registered. We now read 
in a Chicago electrical journal that a Bill is to be presented 
to the Indiana Legislature, “the provisions of which stipu- 
late that persons installing electric wires shall be licensed 
before they can engage in this work : the object of the Bill 
is to guard against the improper wiring of buildings.” 


Correction. We regret that in our account of the 
Smelting Corporation’s works at Ellesmere. Port we omitted 
to mention that the mechanical stokers and coal chutes 
were supplied and erected by the Underfeed Stoker Com- 
pany, Limited, 


* 
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Spiders’ Webs and Overhead Wires.—An American 
exchange says that the Government of the Argentine 
Republic has determined to lay an underground cable 150 
miles long between Buenos Aires and Rosario in order to 
obtain reliable telegraphic service, which is impossible with 
overhead wires. 
on the wires in such numbers as to form serious leaks as 
soon as they are moistened by dew or rain, the result being 
intolerable interruptions of the service. 


SUPPLY STATION ACCOUNTS. 
THE undertaking of the Coventry Corpora- 


Coventry tion is one of those which has as yet not 
Corporation reached the stage of paying all the financial 
Electricity charges which have to be met by a municipal 
Accounts. | department. The accounts presented below 


cover different periods. Under the head of 
1898 the results of 15 months’ working are given, while under 1899 
the usual twelve-monthly period up to March of this year is taken. 
Mr. Ram is approaching the turning point, and has had to carry out 
recently some fairly extensive alterations and repairs, now prac- 
tically completed. The extensions ought to enable the business to 
show still more encouraging results; as it is an increase of revenue 
of about £600 on a total of roughly £3,600 has been obtained, with 
extra expenditure amounting to only £130, leaving an increase in 
gross profit of £460, or considerably more than double the gross 
profit in 1898. 

GENERAL STATEMENT. 


1898. 1899. Increase, 

15 months’ 12 months’ 

8 working. working. 
Total capital expenditure £45,660 £68,565 £17,905 
Number of unite sold 149,547 229,607 80,060 
Maximum load in kw. ... 0 150 242 86 
No. of 30-watt lamps connected ... 10,666 17,806 7,140 
Gross re venue ee sa £3,599 44, 198 £594 
Gross expenditure N 43,292 43,422 £130 
Gross profit pt ah £307 4771 £464 
Average price per unit sold 565d. 429d. — 136d. 


The receipts per unit have fallen by the large figure of 14d., and 
this reduction should have a stimulating effect upon the output. 
Although over 44d. is a rather high average, it is justified by the 
small outp t of under a quarter of a million units. 

REVENUE STATEMENT. 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Bale of energy, A0. £3,520 5°65d. £4,110 429d. — 136d. 
Meter rents, ec. 77 13d. 88 09d. — 04d. 
Bale of materials, ko. 2 OOd. vs 85 iba 
Sundry fees és oe bie , 


Gross revenue. £3,599 578d. £4,198 438d. — 140d. 


The most satisfactory feature of the accounts is the cost sheet, 


showing as it does reductions under each head with the exceptions 


of “ Fuel” and Rent, rates, and taxes.“ The former has risen by 
nearly d., as might be expected, while the gross value of 
the latter has nearly doubled, and the engineer has little or no 
control over the assessment, but the increases are trivial compared 
with the reduction on works cost of 1 3d. and on total cost of nearly 
12d. per unit. Economical management is shown clearly by the 
reductions in the gross values under Oil, waste,“ Wages,” and 
“ Repairs.” The changes are very marked iu these and in Man- 


agement salaries.” Yet we belicve that they have principally been ö 


effected by the improvements carried out iu the technical details of 
the generating and distribution systems. 


Cost OF PRODUCTION. 


18908. 1809. 
Gross. Per unit. Gross. Per unit. Increase. 


Coal .. 0... eee £534 86d. £914 95d. + 09d. 
Oil, waste, water and engine} 279 45d. 278 "29d. — ‘16d. 
88 inourred 
in generation and distribu 1,188 1°90d. 997 1°04d. — 86d. 
n. j 
Repniaanā maintenance ol) 446 72d. 332 85d. — 37d. 
dynamoa, &c. ) 9 
Works costs £2,447 393d. £2,521 2°68d. — 130d. 


„28d. + 06d. 


Rent, rates and taxes 139 22d. 265 
z ‘42d. — 37d. 


salaries at hh ne . : 4 490 79d. 397 
neer, 5 TA 
Establishm 


tionery and z, iaw | 189 31d. 219 „23d. — 'O8d. 
rance 
expenses. 27 04d. 20 02d. — 02d. 
Total costs 


£3,292 5°29d. 


te — 


£3,422 358d. —1°71d. 


Small spiders spin long webs which settle 


The financial results by themselves might be regarded as somewhat 
disappointing. Thus, notwithstanding the increase in gross profit 
by £464, the net loss, or deficit, has gone up by £116 owing to the 
addition of £579 on the financial charges. Coventry is one of the 


` systems which can only be saved by a materially increased output, 


and every endeavour is, we understand, being made to attain this. 


Prorir STATEMENT. 
1898. 1899. 
Interest on loans and bank charges. £1,732 
Binking fund for repayment .. .. .. 783 783 
Net profit carried to rates —1, 745 


— — 


£771 


The deficit in 1898 was equivalent to a loss of 2°6d. per unit, 
and in 1899 to 18d. per unit. 


Gross profit 


CITY NOTES. 


Willans & Robinson, Limited. 


THE report of the directors for the half-year ended June 30th, to 
be submitted at the ordinary meeting, to be held at Victoria Works, 
Rugby, on Wednesday, October 3rd, reads :— 


After writing off depreciation from plant, patents, &c., the sum of £5,680 19s. 4d 
and paying interest upon debenture stock, the balance to the credit of profit and 
loss account at the end of the half-year (including £5,212 ls. Id. brought 
forward) is £31,399 8s. IId. Out of this the directors propose that dividends be 
Paid at the rate of 6 per cent. per annum upon the preference shares and 10 per 
cent. per annum upon the ordinary shares, together amounting to £14,928 17s. 10d. 
The amount payable to the original directors, in acoordance with the articles of 
association, being £4,218 88. 2d., the balance available is £12,257 4s. 11d. From 
this ths directors propose to carry £2,600 to the debenture redemption fund and 

to the reserve fund, leaviog £6,057 28. IId. to be oarried forward. The 
balance of the capital remaining to be issued under the authority of the 


extraordinary resolution passed on March 29th, 1899, viz., 10,000 preference 


and 10,000 ordinary shares, was allotted to the shareholders in June last. The 
allotments were taken up as 8,788 preference and 9,423 ordinary shares, 
and the balance was so greatly over-applied for by the shareholders that it 
could only be allotted in about the proportion of one preference share for 
every 10 applied for, and of one o ary share for every 50 applied 
for. The large engine, capable of working up to 8,000 1. H. ., exhibited 
by the company at Paris, in conjunction with a dynamo by Messrs. 
Siemens Bros. & Co., Limited, has been awarded a Grand Prix, another similar 
award being made for the dynamo. The balance upon the share premiums 
accounts stood at the commencement of the half-year at £29,656 2s. Of this, in 
accordance with the intentions expressed at previous meetings, £5,000 has been 
2 to a special writing down of the company's y at Thames Ditton, 
and £20,060 has been transferred to the reserve fund. e balance, £4,656 28., 
has now been brought up again to £21,498 28. by payments under the first 
instalment of the premiums upon the last issue (1900), As one of the principal 
objects of both this end the preceding issues of capital was to enable the com- 
any to make engines of large size, the directors are of opinion thatthe expenses 
curred at the Paris Exhibition, which has served to introduce the company's 
new work to the public, may fairly be defrayed out of the premiums account. 
Owing partly to difficulties in obtaining dynamos from the makers, and partly 
other causes for which the company is not responsible, an unusually large 
value of Copierea, or nearly completed, engines (all on order) remained in the 
accounts at the end of the half-year under the head of “unfinished work.” Had 
it been possible to deliver and invoice these e in the half-yoar a larger 
amount of profit would have been brought into the accounts, 


Mersey Railway Company. 


Mr. JAMES FALCONER, who presided at the half-yearly meeting of 
this company, held in London on Tuesday, said that the most 
important work which the directors had had to deal with since the 
last general meeting had been the promotion of the Act passed by 
Parliament in the last session for enabling the company to work the 
railway by electricity. The Act also embraced a power to extznd 
the time for paying off the redeemable tirst debenture stock, which 
was the first charge on the company’s revenues, and which would 
have fallen due last month but for this extension. The Bill further 
embraced a scheme for rearranging the finances of the company, and 
for the appointment of a joint committee, by agreement with the 
Wirral Railway Company, for enabling the two companies to have a 
joint system of electric traction. The Times reports the meeting as 
follows :—“ According to the best advice which the directors had 
been able to obtain—and the advice was unanimous—the result of 
adopting electric traction would be not only to free the tunnel 
from the fumes which were so objectionable to passengers, but also 
to cheapen the cost of working, while greatly increasing the service 
of trains. The change would therefore be greatly in favour of the 
company, and he ventured to think that with the passing of the Act 
they had started upon a new career. The difficulties against which 
they had had to contend with steam traction, and the want of success 
which had consequently met the company, would not be experienced 
with electric traction, and their past was no indication whatever of 
what their future might be. This was the opinion on which the 
directors went in promoting the Bill, and it had been strikingly 
confirmed by the result of the opening of the Central London 
Railway au electric line working under conditions not nearly so 
favourable as in the case of this company’s line. The Mersey Com- 
pany, for instance, had a full-sized railway tunnel of the ordinary 
type, and they had complete liberty as regarded the construction 
of their carriages and the electrical plant with which to 
haul them. The Central London Railway, by the facilities and 
convenience it offered, was making a traffic of its own, and this 
was a very encouraging feature as regarded their own line. One 
thing was certain from the results attending the working of the 
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Central London Railway, namely, that the Mersey Company would 
be able, by the adoption of electric traction, greatly to increase the 
number of persons who traveiled by their line. In regard to the 
future, the directors proposed, as soon as possible, and in the best 
way they could, to arrange for having the line worked by elec- 
tricity. The first point which the new board would have to deal 
with would be to ascertain whether, advantageously to the com- 
pany, they could enter into the arrangement he had alluded to with 
the Wirral Company ; and their next important duty would be to 
arrange for the necessary capital, and to conclude contracts for the 
construction of the electrical works. In answer to questions, the 
chairman stated that if a joint scheme were arranged with the 
Wirral Company for working the two concerns by electric traction, 
the cost involved was estimated, roughly, at £500,000; that was 
the amount of the borrowing powers provided for. If they did not 
come to terms with the Wirral Company and had to raise the 
money on their own account, the cost was estimated at about 
£300,000.” 


Rockhampton Gas and Coke Company, Limited.— 
The directors’ report for the half-year ended June 30th, 1900, shows 
that while the consumption of gas still continues to steadily increase 
(the gross revenue from that source being over 22 per cent. more than 
that for the corresponding period of last year), the electrical opera- 
tions still show a slight loss. 


Stock Exchange Notice.— Application has been made 
to the committee to allow the followiug securities to be quoted in 
the Otlicial List: Aron Electricity Meter Company, Limited, 
125,000 ordinary shares of £1 each, fully paid, Nos. 1 to 125, 000. 


Evered & Co., Limited.—The directors have decided to 
pay an iuterim dividend at the rate of 74 per cent. per annum for 
the half-year ended June 30th last. 


Globe Telegraph and Trust Company.— The directors 
announce a quarterly dividend of 1s. 9d. per share on the ordinary 
shares. “we 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending September 22nd, 1900, were £1,044 19s. 8d.; receipts for corresponding 
period, 1899, £833 8s. Id.; aggregate for half-year to date, £16,895 Os. 6d.; 
aggregate corresponding period of last half-year, £16,767 186. 2d. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending September 21+t, 1900, were £8,654 168. 2d. ; corresponding period, 1899, 
£8,402 Os. 4d.; increase, £184 158. 10d. 


The Central London Railway.—The receipts for the week ending September 22nd, 
1900, were 44,91; previous week, £4,883; increase, £58. Total receipts 
to September 22nd, 100 (8 weeks), £57,199. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending September 23rd, 1900, £1,519; September 24th, 1899, £914; increase, 
4605. Total receipts for half-year, 1900, to date, £18,047; corresponding 
period, 1899, £11,:21; increase, £6,8:6. Miles open, 1900, 42; 1809, 83 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Thursday, September 20th, 1900, were £477 9s. Od.; corre- 
sponding T gr“ 05 3 Pavel increase, £89 18s. 9d. Total to 

eptember i i } - ; correspondi od last year 
£14,453 Os. 2a.; inorsase, £1,270 68. 8d. eter ee 


The Dover Corporation Tramways.—The receipts for the week ending 
September 22nd, 1900, were £785 17s. 10d. ; September 22nd, 1899, £279 Os. 8d. ; 
increase, £6 17s. 7d. Total receipts to date, 1900, £7,978 28. 44d.; corre» 
sponding period, 1899, £7,662 ls. Od.; increase, £816 18. 33d. Miles of 
track open, 1900, 8; 1899, 3. Car miles run, 1900, 6,095; 1899, 6,280. Number 
of cars, 1900, 11; 1899, 11. 


The Dublin and Lucan Electric Railway.The receipts for the week ending 
September 22nd, 1900, were—Passenge's, parcels, &., £108 58. 5d.; corre: 
sponding week last year, £98 188. 10d. Total receipts to date, 1900 (12 


„ £1,401; corresponding period, 1899, £1,140; increase, £261. Miles 
open, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, September 21st, 1900, were as follows sD. U. T. Co., horse cars, 
£29 8s. 7d.; ditto, electric cars, £3,627 88. 10d.; D. S. D. Co., electrio cars, 
4999 19s. Od.; total, £4,666 168. 5d; corresponding week last year—D. U. T. 
Co., horse cars, £1,143 Os. 11d.; ditto, electric cars, £2,008 16s. 2d.; D. . D. 
Co., electric cars, £848 188. 11d.; total, £4,000 168. Od.; increase, £666 
Os. 5d. ; aggre ate to date, £60,600 188. 9d.; aggregate to date last year, 
£54,028 178. 10d.; increase to date, £5,672 Os. 11d. The mileage worked is 
43 miles electrically, 1 mile by horses, as against 24 miles electrically, 
20 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
September 23rd, 1900, were £1,759; corresponding week last year, £1,883; 
Increase, £4106. Total traffics from July lst, 1900, £20,995 ; ditto correspond. 
ing period, 1699, £20,136 ; increase, £859. Miles open, 6°57 chains, 


STOCKS AND SHARES. 
. * Wednesday Evening. 
A SLIGHT reaction has occurred in the electrical markets after the 
rise that took place during the first two weeks of the month. The 
hardening of the money market has combined with a slackening of 
business to counteract the good feeling which would otherwise have 
been produced by Lord Roberts’ latest cables. The General Election, 


moreover, is hanging over the markets, and stopping trade in stocks 
and shares. These various influences are sufficient to account for 
the small series of relapses recorded in our price lists on the 
following pages. 


In the supply market a fall of 10s. in City of London Ordinary 
shares is the most noteworthy feature. This, however, still leaves 
the price 4 to the good, as compared with that on September 12th. 
The rise last week was probably overdone. We ourselves could 
ascertain no good reason for the advance. Certainly, the completion 
of the new works was not enough to justify the rise of 808. that took 
place. 


Metropolitans show a decline of 10s., mainly owing to the fierce 
fight which is going on between members of the Marylebone Vestry 
with regard to the steps to be taken for buying out the company; 
otherwise the new shares remain hard at 2} premium. New Notting 
Hills are better at 2 premium, the middle price. The buying of 
London Electrics has ceased for the time being, and the price 
remains at 2. The last emission of Westminsters is quoted 84—94. 


Supply Debenture issues keep on the up grade. This week it is 
Metropolitan 34 per cent., and Edmundson’s 44 per cent. Debentures 
that have gained the usual one point. The market for these 
securities is now an exceedingly good one, and the blocks of stock 


that were not taken at the times of the various issues have now 


passed into strong hands. The dealers in the market aver that they 
have little or no stock left on their books, and that people are still 
wanting to buy. 

The British Electric Traction Company has quite recently issued 
a circular to those of its members who did not take up the propor- 
tion of new shares to which they were entitled, pointing out in 
this document the substantial advantages that non-applicants would 
miss. Partly in consequence of this circular, Tractions have been 
sold by small holders who wanted the money for paying up the 
liability on the new shares, and the price of the old is 10s. down. 
The new are steady at 14 premium. As regards other traction 
shares, Anglo-Argentine Trams are a very good market upon the 
report of thé directors. Although the distribution is not increased, 
the carry forward is eight times more than it was for the correspond- 
ing period, and the market take it as certain that the next 
dividend will be larger, unless any very unforeseen circumstances 
should arise. 


Despite the regular dividend declared by the Globe Telegraph 
and Trust Company, the shares mark a decline of 10s., and can now 
be bought at a shade under 11. At this they look attractive as a 
sound second-class investment, yielding a shilling or two under 
5 per cent. The highest price touched this year was 118, but last 
year it was 13}, nor has the quotation been under 10§ since 1898. 
No change has taken place in the Preference shares this week. 
Submarine Cables Trust retains the rise which it lately made. 


The dulness of Anglo-American telegraph stocks is the only note- 
worthy feature of the telegraph department. Both the “A” and 
“ B” descriptions have slackened, but the Ordinary is unaltered at 
604. Indo-European shares have come into the market, and the 
price has receded a point. A good deal of noise was made in the 


, early part of the week over West India and Panama shares, but 


very few changed bands, and the prices of the various issues are 
without material change. West Coast of America 4 per cent. 
Debentures bave improved to par buyers. These, it will be remem- 
bered, are guaranteed by the Brazilian Submarine Teisgraph 
Company. i 


The manufacturing market got a selling order in Telegraph Con- 
struction on Monday, and the price was lowered a point. It shows 
how slight is the actual volume of business doing when a single bargain 
in a small number of shares can influence the price to the extent of a 
pound. India-Rubber Debentures were ex div. on Tuesday, and the 
2 per cent. has been deducted from the price. Babcock & Wilcox 
shares are 23, the new 23, and the Preference 13. Willans aud 
Robinson are hard at 11, the report being considered very satis- 
factory, and the Preference are better at 73. Alliance Electrical 
Preference remain at 1 middle. Electric Construction are up a 
small fraction, and there are buyers about for Edison & Swan shares, 
for which a seller can now obtain £2. Henley's latest shares are 
quoted 12 to 123. 

Central London shares carricd-over at 103, and the contango rate 
was the comparatively light one of 4 to 5 per cent. The jobbers in 
the market are complaining that business in these is dwindling 
away, While in the stocks of the other two electric railway com- 
panies now operating in London, hardly a bargain a day is done. 


A strike of motormen is said to be proceeding on the Oldham, 
Ashton and Hyde system, but as the market is a purely pro- 
vincial one, the disturbance is hardly noticed in the London Stock 
Exchange. 


NAME. 


Brompton & Kensington se Lt. Sup., 77 101 to et 
Do. 


Cum. Pref... 
sera Cross and Strand Electricity Supply 
do. do. do. 43% Cum. Pref. 
u, 1000 Chola ST Supply, Ord. 
160,000 Do. do. 2 Deb. Stock Red. 
60,000 City of Tandon. Electric Lighting, Ord. 40,001—100, 000. 
40000} . Do. 6% Cum Pref., 1 to 40,000 . 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at 2115) all paid 
40,000 pouty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 
| 20,000) Do. do. do. 6 % Pref., 40,001—60,000 


200,000 Do. 41 % Deb. Stock, Prov. Certs (all paid) Rd 
26,100 Edmandson’s Elec. Corp., Ord. Shares 


i 15,000 Do. do. 44 % Ist Mort. Deb. Stock. 
110,000 | London Electric Supply Corporation, Limited, oa 1 
49,840 Do. do. do. 6% Pref. 
250,000 Do. 0. do. 4% 1st Mt. Db. Stock Rd. 
85,000 Metropolitan a ei ly, 101 to 62,500 . 
220,0007 Do. irst Mortgage Debenture Stock 
220,000 Do. 31 Mort. Deb. Stock Red. z 
6,452 | Notting Hill Electric Lighting ids 
40,000 | St. James’s and Pall Mall Electric Light, Ord... 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 
12,000 | Smithfield Market Elect. Supply, Ord... 
50,000 Do. do. 4 % Deb. 


65,000 | South London Electricity Supply, Or. 
70,900 | Westminster Electric Supply, Ord., 101 to 80,000.. 


— NE E EA ET 


* Subject to Founders Shares. 
t Unless otherwise stated all shares are fully paid. 
Dividends marked 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


or Dividends for 


Closing 


Share. the last three years, |, Quotation 


ELECTRICITY SUPPLY COMPANIES. 


African Direct Telegraph, 4 % Debs. 99 —103 
Amazon Telegraph 5 % Debe. Nos. 1 to 1,250 Red, : . | 85 — 90 
Anglo-American Telegraph ... .| 73/6 | 59 — 62 

Do. do. 6% Pref. 6 % }1104—1114 

Do. do. Deferred 1 7s. 

Chili Telephone, Nos. 1 to 44,000 4% 

Commercial Cable si ‘ts 
Do. do. Sterling 500 year 4 4 ot Deb. Stock Red. ee 

Cuba Telegraph a ae 7% 

Do. 10 % Pref... 8 
Direct Spanish Telegraph ...- ... TE 

Do. do. 10 Y Cum. Pref. ... 

Do. do. 43 % Debs. . 100 —104% 
Direct United States Cable 3 % 103 — 113 
Direct West India Cable, 43 Reg. Deb. . | 99 —102 
Eastern Telegraph, Ord. 8 7 ＋ 149 —154 

Do. 3 Pref. Stock wes Ses . | 99 —102 

Do. Mort. Deb. Stock Red . {114 —119 

250,000 Eastern Extension, pe Raa and China Telegraph ... | 10 | 7 7%|15 — 153 
soor { Do 5% (Aus. Gov. Sub.) Deb., 1900, red. 126 100 5 % = 

drgs., reg. 1—1, 049, 3, 976—4,826 

25,600 Do. do. Bearer, 1 „o50—3, 975, 4, 327—6, 400 100 | 5 . 

8 1% Deb. Stock 5 1 a D Stock 4 113 —118 
tem and South African elegraph, 4 ort. } PE 

Nos. 1 to 3,000, red. 1909 f | 19° ieee 

Do. 4 % Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 25 sa i . {100 —103 

Globe Telegraph and Trust 4 51 549511 — 11 

Do. do. 6 % Pref. 6 6 148— 15} 

Great Northern Telegraph, of Copenhagen 10 10 123 32 — 34 

Halifax and Bermuda Cable, 44 % Ist Mort. Debe., ) 100 98 —101 
within Nos. 1 to 1,200, Red. N 1 

do- European Telegraph ... 25 10 7 110 10 % | 50 — 54 

London Platino-Brazilian Telegraph, 6 % Debs. ... 6 13 .. 103 —106 

Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 eo. ae rc 1i— 1 

Do. do. do. 5 % Pref., Nos. 1 to 86, 492 152 14 24% 1— 1 

National Telephone, 1 to 490,000 ny 6 7 6 5 [ 44— 42 

Do. 6 % Cum. 18t Pref. 6 |6 6 13 — 15 

Do. 6 % Cum. 2nd Pref. ... 6 6 5 6 13 — 15 

Do. 5 % Non- cum. 3rd Pref., 1 to 250,000 5 & 5 & 6 5 — 52 

Do. 34 % Deb. Stock Red. 2 3 33 34% 98 —101 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 5 5 V 5 — 13 
Pacific and European Tel., 4 % Guar. Debs., 1 tol 000 1 . 100 —103 
Reuter’s . à re 5 5 7 5 7— 8 
Submarine Cables Trust en ; ered, eer . 126 —131 
United River Plate Telephone 1% % | 6% 7 4 — 5} 

Do. do. 5 555 Cum. pref. 1 Nos. 115 639 200 5 41— 54 

Do. do. 5 % Debs. . 104 —107 
West African Telegraph, 5 % Debs... 98 —101 
West Coast of America, Nos. 1—30, 000 and 53, 01—53, 008 — 1 

Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. 99 —102 
Western and Brazilian Telegraph 4 % Deb. Stock Red. * — 
Western Telegraph, Ltd., Nos. 1—207, 930. ry 255 144— 154 

Do. do. 5 o% Debs. 2nd series, 1906 103 —106 

West India and Panama Telegraph ... 165 aie sie 3— 1 
Do. do. do. 6 % Cum. 1st Pref. ... 64— 73 
Do. do. do. 6 % Cum. 2nd Pref. ... 6— 7 
Do do do 5 % Debs., Nos. 1 to 1,800 | 100 105 —108 


5 | 4 6 „ 6 „ 7 — 8 

5 7 Les va 84— 93 

5 7 8 9 9 — 10 

5 de ae 51— 52 

5 | 6 6 6 5 61— 73 
Stock 44 Ges 109 —112 
10 10 6 4 9 — 10 
10 6 6 124—134 
5 cr 124 —129 

10 nv | nil 14%) 81— 91 
10 6 6 * 11 — 12 
OR 107 —110 

5 5 7 * 44— 5 
100 she 99 —102 
3 si D 14— 23 

5 6%] . 43— 5h 
Stock 100 —102 


10 15 5 % 5 % 13 — 14 


Stock 
10 6 143— 153 
5 25 i agi 144— 15} 


5 
5 12 J 12 % RE 


95 
4 
13 


Closing 
tation 


99 —103 
85 — 90 
59 — 62 
110 111 
114— 12 
21— 33 
165 —175 
101 —103 
64— 73 
15 — 16 
4— 5 
9 — 10 
100 —104 
102— 113 
99 —102 
149 —154 
99 —102 
114 —119 
15 — 152 
113 —118 
99 —102 
100 —103%, 
102—11} 
141— 152 
32 — 34 
98 —101 
49 — 53 
103 —1C6 
ł4— 
— 1 
4— 42 
1 
E 15 
8 
98 —101 
1— 131 
100 —103 
7— 8 
126 —131 
42— 51 
41— 5 
104 —107 
98 —101 
i 3 
100 —103 
14215} 
103 —106 
— 
6&— 74 
— 
105 —108 
7 — 8 
83— 93 
9 — 10 
51— 5 
64— 7 
110 —113 
8h— 93 
124— 134 
124 —129 
84— 
11 — 12 
107 —110 
4t— 5 
100 —103 
12— 23 
4t— 5 
100 —102 
124— 133 
111 —114 
97 — 100 
144— 154 
144— 154 
8— 9 
2— 2 
85 — 95 
3— 4 
113— 124 


Quotations on Liverpool Stock Exchange 


ferred share warran oe peat 
JJVVCCCVCCCCC C next. 
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ae re done 
week ended 


Quota 
eptember19th.|September 26th. Septembar 26th. 


Highest. | Lowest. 


111 1103 
12 1113 
1023 | 102 
j 
1514 | 149} 
993 99 
115 
151 15 
113 105 
151 143 
49 
1033 |. 
49 40 
„ 
143 14 
ah 
1 
"ay 
101 
15% 1555 
71 71 
68 64 
| 
74 ee 
92 
99 82 
133 | 12% 
83 a. 
1013 | 1003 
139 1395 
153 
12% 12% 


being used as capital, 


e ——̃ñͤĩͤÄñ--—„¹!nñ; 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Dividends for Closing Closing Business done 
ie — e e yan | guage Sr | mek emie, 
1 1897 1896. | 1899. H ighest| Lowest. 
20,000 | British Aluminium 7% Cum. Pref. . % 10 ah a 9 — 10 
300,000 Do. do. 5 V 1st Mort. Deb. Stock Red. Stock ies *. | 93 — 97 ss 85 ne 
30,000 | British Electric Traction FE T „ AO) a 6.%| ... | 144— 159 |14 — 15 153 144 
50,000 Do. do. - 6 % Cum. Pref. si „ 10 a . | 12 — 13 12 — 13 122 | 123 
200,000 Do. do. 5 % Perpetual Debenture Stock .. Stock... 23 —126 123 —126 1233 
85, ‘0002 tBritish Electric Works Co., Ord. £1 shares, 50,001—135,000 | se | ... bs “an 9— 3 a— 4 | .. ste 
50,000 t Do do. 6 % Cum. Pref., 1—50,000 beet sis 85 bce f— 4 f— 2 an Se 
500 it Do. do. 44 % 1st Mort. Deb 885 100 a 97 — 99 97 — 99 er 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 TA 500 5 | 15 5 % 15 a 20 0 % 11 — 12 11 — 12 es 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 . 5 51— 6} 51— 6} sa 
105,731 | Brush Elecl. Enging., Ord., 1 to 90,00 Pe 11— 2 12— 2 25 11 
105, "731 Do. see 6 50 Pref., 1 to 90, 000 a i 24— 28 2h— 28 2 
125, 0001 Do. o. Perp. Deb. Stock re es . 106 —111 106 —111 sis 
125,000 Do. Perp. 2nd Deb. Stock a aes a .. |101 —103 101 —103 185 
20,000 | Callender’s aie 5 shares, Nos. 120,000 5 124% 15 5 % 15 5 % 5 134 | 124— 134 122 
20,000 Do. do. 5 % Cum. Pref. z ‘a 5 54 5 — 53 si 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red ... S ock) .., ae 885 10 —114 110 —114 e a 
213,533 | Central London Railway, Ord. Shares eg jae fe AOE. Say as . | 10 — 103 10 — 103 10g | 10,; 
61,033 Do. do. Pref. half-shares .. sg 85 5 ai 5 gl 44— 5} 44— bł 55 Sus 
71,447 Do. do. Def. do. 155 928 ms 5 ee ees 423— 6} 41— 5} 544 
855,000 | City and South London Railway .. Stock 13% 28%] 18%] 58 — 61 58 — 61 59 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 „„ BO oe rane ee 5 — 6 5 — 6 8 
32,098 | Crompton & Co., Nos. 11 32,0998 3 224 6% 735 38— 42 34— 44 
Do. 5 1st Mort. Reg. Debs., 1 to 900 of ` 
100,000 £100, and 901 to 11 000 of £50 red er Nes sa . | 99 —102 99 —102 
99,261 | Edison & Swan Utd. El. Lgt., „A“ shares, £3 pd. 1 to 99,261 5 6 6 6 11— 2} 12— 23 1413 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 6 6 34— 41 31— 44 
344,023 Do. do. do. 4% Deb. Stock Red .. | 100] ‘ — 92 90 — 92 i 
112,100 | Electric Construction, 1 to 112,100 ... 8 28 6 * 6% 6%! 12— 2 2 — 2 2 
25,000 Do. do. 7% Cum. Pref., 1 to 25 000. sue a 2 Sol SS 22— 3 23— 3 378 
140,300 Do. do. 4% Perp. 1st Mort. Deb. Stock . Stock ‘ 102 —105 102 —105 8 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... eee 10 — 11 10 — 11 8 
30,000 | Henley’s (W. 1) Telegraph Works, Ord. ... +f 155 5 12 %| 14 15 124— 133 123 — 134 128 
30,000 Do. do. 43 % Pref. ... Di 7 7 ; 5 — 5 — 5 58 575 
50,000 Do. an do. 44 Mort. Deb. Stock... Stock 4h Ee 108 —112 108 —112 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works % | 20110 10 % 203 — 214 | 204— 214 213 
300,000 Do. do o. do. 4 % 1st Mort. Deb... %% 1 ‘ea 101 —104 99 —102 
37,500 n Overhead Railway, Ord. . re * {| 10] $3 34 32 81— 9 88— B8 
10,000 f do. Pref., £10 paid 8 sendy CAL. B 5 5 122— 133 124— 133 
37,350 Telegraph Construction and Maintenance % 4815 15 15 35 — 39 34 — 38 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 oa | BOOT es 101 — 104 101 —104 
20,000 | Telegraph Manufacturing, rey Nos. 1 to 20 000 ... EI a 8 9 12 * 104— 114 103— 1111 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000. 5 ... F 
540, 000 Waterloo and City Railway, Ord. Stock ... 5 6 400 3 * 3 9 92 — 95 | 92 — 95 93 
+ Quotations on Liverpool Stook Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Brompton and Kensington, 44 % 3 of £100, 102—106, K n and _Knightebridge Electrio Lighting, Ordinary Shares 45 (fully 
National Electric Free Wiring D 12/6 paid, 3—4. . ; Ist Preference Cumulative 6 "26 pany ify” a-t. be 
Oldham, Ashton, and Hyde Electric (£10 pa. , Ord., 164—174. - 102—105. Dividend, 1999, on Ordinary Share 
Do. Pref. (£10 pd.), 10—11. "T, Parker, er, 10 (fully paid), 178. 
` From Birmingham Blas List. Bank rate of discount 4 per cent. (July 19th, 1900). 
: MARKET QUOTATIONS, Wednesday, September 26th. 
CHEMICALS, &o. | This week. Last week. ino. or Deo. METALS, &o. (continued.) This week. Last week. Ino. or Dec. 
Acid, Hyðrochlorio . . ey 5, 5, i Sheet .. .. .. perton| £86 £85 | $1 ine. 
ip ° „ Per ows. 4, | 25, . 5 me Per ton £88 £85 41 ine. 
a „ 9 ‘ : .. per owt.) . 82/- ' 357 (Eleotrolytio) Bars .. per ton £88 10 £88 10 a 
a „ Sulphuric. .. per owt.’ 6/6 j e€ n 1 .. per ton 292 £n 
a Ammoniac, Sal. per owt.. a 89/- 6 F 10 Rog .. per ton £85 Iq : i £85 10 
3 Ammonia, Muriate (crystal) .. per ton , £88 e 10 H. C. Wire per lb. oi , 
, .. per ton £80 £30 i J Ebonite Roe. per lb. 
r on Lo. “pet bon 27 27 Sheet eae per Ib. bj- 3 
a Bisulphide of Carbon . oe .. per ton £16 El n German Silver Wire ss .. per lb. 1/6 1/6 as 
a Borar 85 .. per ton 217 217 và h Gutta-percha fine . ‘is .. per lb. 8/6 3852 8/6 . 
a Bensole (90 . . Per zal. T. 77 5 h India- rubber, Para fine .. . per Ib. 4% to 4/4 3/113 to % ine. 
a (50 Jez Ks .. per gal. 5/6 5/6 sú i Iron, Charcoal Sheets... per ton 218 ¢ £18 ss 
a Copper Sulphate .. .. per ton £% 225 10 108. dec. 4 „ Pig (Cleveland warrants) . per ton 71/9 Fun 
a Nitrate ia .. per ton 225 £25 x i „ Fo ee ae to size per ton] From £11 411 
a „ White Sugar .. per ton £81 £81 „ Scrap, per ton] 70/- to 72/6 | / to 72/6 
5 3 ‘Pee pel g a a $ » Wire, . No. 8 Per ton me vei" 15 5 
a Naphtha, Solvent gow ain at 1600), ai gal. 58 5/6 g Lead, English Ingos . . per ton 419 26 is — ine 
a Potash, Bichromate, per lo. sja. 9 n „ Sheet 93 .. per £19 £19 ve 
a „ Caustic (157506 per ton £ m Many Wire No. 2 .. per lb. 8 / 8/- ira 
a n isulphate ta .. per ton £85 £85 g Merc Fe si £926 2s. 6d. deo. 
a Shellac i .. per cwt 65 / 65 / d Mica “in original cases), small . per lb. | 8d. to 9d. | 8d. to 9d. aa 
a Sulphate of ‘Magnesia per ton #4 10 £410 i 10 » medium per Ib. 1/9 to 2/9 1/9 to 2/9 ws 
a Sulphur, Sublimed Flowers . per ton £6 £6 d aro .. per Ib. 3/8 to 7/8 | 8/8 to 7/8 ja 
a „ Reson ered per ton £6 10 £5 10 p Phosphor Bronze, „piain oss per lb. | 1/1 to1/4 | N1 to 1/4 R 
a Lum .. per ton £5 £5 p 55 Ir per lb. to 1/4 | 1/1 to 1/4 ee 
a Soda, Caustio ( (white 70 %) .. per ton £10 15 £10 15 p 70 “etcipe sheet per lb. m 1/8 m 1/8 8 
a „ Crystal .. per ton £8 £8 | platinum 3 peroz.| £3186 £8 18 6 ea 
a „ Bichromate, casks . per lb. 93d. 23d. | p Siliciam Bronze Wire per lb. 103d. to 1/1 | 109d. to 1/1} Ai 
| í Steel, Magnet, soc’d'ng do dee p'n n per ton pF AIS oaa ni 
METALS, &o. g Tin, blook .. .. .. per ton“ £195 | Epi ioo. 
b Aluminium 9 in ton lots.. per ton 224 £M = 9 n foil .. per lb. 2/- 
b Sheet, in ton lots per ton £191 £191 ty n wire, Nos. 1 to 16 .. per lb. 1/9 1/9 
p Babbitt’ s metal ingots.. .. per ton | £80 to 2145, Pma to oe 5 p White Anti - friction Metals - — 
e Braas (rolled metal T to 12 basis per lb. ; | “ White Ant“ brand per ton] £40 to £70 | £40 to £70 
e „ Tube (brazed .. . perlb. |. 104. 10 J Yarns, Cotton, Single 10 lb. bral’ per Id. 91d. 93d. 
€ n » (solid drawn) .. per lob. i ö „ Best Flax, lea. .. por lb. . 
e Wire, basis .. per lb. d. a | J „n Hemp, 8 ply 10 Ibs. . per lb. : 
: Copper Tubes (brazed) per lb. IId. 1 j » „ Russian, 10 lbs. per lb. d. : 
„ (solid drawn) per lb. llid. pia. s „ Jute, 180 ibs. rove per ton 311 10 £14 10 
g Copper Bars (best selected) .. per ton | £86 £1 ino. k Zinc, 8h't. (Vielle Montagne pnd.) per ton] £24 ö nett | £24 5 nett. 
b The British Aluminium Co Ltd I Meats Janie A duakepeaie. Co LU. A a W. T. Glo rer Con e 
e uminium ey . 0 0 i * 
Quotations e Messrs. Thos. Bolton 4 Sons. o SA by È Messrs. Jackson & Til Quotations 2 Messrs. P. Ormiston 4 8o 
upplied by | 4 Messrs. F. W & Bons, 7 | (Messrs supplied by % Messrs. Johnson, Matthey 7 & Con Ltd 
e Messrs. Fredoriok Smith & Co, j Messrs, Hen . Henrsfo. Yeo. Yeo & Co. 0 The Thosphor Bronse Company, Lid. 


Vol. 47. No. 1,192, Sn Nn 28, 1900.) THE ELECTRICAL REVIEW. | 521 


Germany and England under the name of 


BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, BRADFORD, 
1900. 


RECENT TRAMWAY CONSTRUCTION: WITH SPECIAL 
REFERENCE TO THE DEMERBE SYSTEM. 
By WILLIAM Dawson (Deputy-Engineer, Bradford Corporation). 


(Section G, September 10th.) 


It is about 35 years since the introduction of tramways into the large 
towns of Europe, and an account of the changes and developments 
which have been made in this means of transport would be very 
interesting from an historical point of view, but of little technical or 


industrial interest. The principles of construction, the different ` 


systems formerly in use, and the mode of traction have all been 
revolutionised in the comparatively short 
time which has passed since the introduc- 
tion of tramways into this country—so that 
there is little to learn from the past. It 
would take up too much time to enumerate 
and investigate all the systems of tramway 
construction which were successively tried 
when tramways were generally worked by 
horse traction, and which have now given 
place to other methods more suitable for 
mechanical or electric traction. The first 
tram rails were laid on either longitudinal 
or transverse wooden sleepers, but it was 
found that the wood soon rotted; the 
sleepers were, therefore, discarded, and ex- 
periments made with tramways constructed 
entirely of metal. The Vignoles rail was 
adapted for this purpose, and finally rails 
of the Brocca (or girder) and the Demerbe 
(or trough) type were manufactured. 

The Brocca rail was afterwards adopted in 


the Phenix or girder rail. This form of AT. 
rail was a modification of the Vignoles rail, F Yy 

as the foot or bottom flange was merely 1.4 0 
widened and laid direct on the soil or on a W + 
bed of concrete. It is now generally adopted 1.5 $ 
throughout England, but, in my opinion, has A 
not proved a success. When animal trac- Js; ¥ 
tion only was used, very little attention asg Men i 
given to the fishing of the joints of the j 

rails, but on the introduction of steam and 

electric traction it was soon found that the 

joints were unable to stand the increased 

strain. The fishplates were increased in 

length and thickness until in some cases 

they were 3 feet loug and 1 inch thick, eight 

1-inch fish bolts were used, sole plates were 

placed under the ends of the rails, narrow 

steel strips were placed on the top of the 

bottom flanges of the rails at the joints, and the whole securely 
bolted together with six -inch bolts. The joints still worked 


A an 


Fia. 3.—CoNNECTION OF Rain WITH TIE BAR. 


loose, and it is now recognised that all it is possible to do in this 
direction is insufficient to make a perfect joint. In Germany the 
ends of the rails were cut obliquely, afterwards they were halved on 
to each other, or the ends were notched and a fishplate placed in the 
recess. All possible methods have been tried to prevent the joints 
working loose, and numerous patents have been obtained for 
different ways of strengthening the fishing—all costly and not com- 
pletely satisfactory, in spite of the extra outlay. The girder rail 
joint is undoubtedly defective, and the trouble which arises is 


FA 


Fig. 5. 
SECTION c d. 


. = i 
Fra. 4.—ELEVATION oF FISsH-PLATE AND JOINT. 


to be attributed partly to the fact that the top and bottom of the plates 
corrode, as also does the under side of the head of the rail ; the fish- 
plates then occupy a less space, and are less in depth than they were 
when new. The head and bottom flange of the rail is not firmly 
gripped by the fishplates, and as their proper work is to maintain 
the level of the ends of the rails under the action of unequally 
distributed forces, the joint soon becomes loose. It is not therefore 
surprising that the consideration of the best means of fishing the 
joints of tramways has brought to the surface numerous, complicated, 
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and often very remarkable methods of dealing with this branch of 
tramway construction : 

The Demerbe system of tramway differs entirely from all other 
types, and possesses in many ways some of the chief attributes of 
a perfect tramway. It consists of a hollow trough rail, a (ig. 1), 
and the fishplate, B (fig. 1), is placed inside under the ends of the 
rails, and exactly fits its contour, the point of application being 
immediately under the head of the rail. When this system was 
first introduced, the fishplate was pressed into the rail by means of 
bolts, but it was soon found that this was not satisfactory, and 
cotters, E (fig. 1), were used. As the holes in the fishplates and rails 
are cut at diffcrent depths, when the cotters are driven in, the fish- 
plate is forced close up to the underside of the rail. The ends of 
the cotters are then clinched ayainst the side of the rail, and are 
thus fixed, and prevented by any possibility from working loose. 
The rail, when laid in position in the carriageway, is completely 
filled by means of specially designed tools with concrete composed 


Fia. 1.—SECTION oF RAIL WITH FIsH-PLATE. 
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of four parts of 4-inch unscreened granite shingle to one part of 


Portland cement. 

The tie bars, d (figs. 2 and 3), used in the Demerbe system are 
flat, and the use of screw ends, nuts and bolts is avoided. The rail 
is inserted into two oblique grooves, one of which is cut so as to 
exactly fit the outer side of the rail, whilst the other is wider, so as 
to facilitate the introduction of the inner side of the rail. In the 
space which is left a wedge of soft steel, D (fig. 3), a little smaller 
than the opening it has to fit, is inserted and driven up. This 
arrangement of the tie bar enables the rails to be fixed to gauge 
with almost mathematical exactitude. 

In England, as a rule, a concrete foundation is laid the whole 
width of the carriageway to receive the paving, and when the 
Demerbe rail is filled with concrete in the manner above described, 
it becomes attached to the concrete foundation, and is practically 


FIG. 6.— PLAN OF THE LINE. 


part and parcel of the carriageway. It is therefore capable not only 
of withstanding the strains caused by the cars, but also all the strains 
and vibrations caused by the ordinary vehicular traffic, without any 
loosening of the joints or displacement of the paving. 

The girder rail is laid direct on the concrete foundation, and the 
oblique strains brought to bear on the head of the rail by the tram- 
cars aud the other traffic causes the extremities of the foot or 
bottom flange of the rail to have a tendency to crush the concrete, 
and so allows the rail to oscillate on its base. As soon as the rail is 
subjected to the least movement or vibration, a narrow fissure is 
produced alongside, which increases in width as the foot becomes 
more movable. Water penetrates between the paving and the rail, 
and in frosty weather the paving is uplifted. The joint of the rails 
is also partly responsible for these defects, as the water finds an casy 
passage between the rails and fishplates. 

It is necessary to take into account another factor which contri- 
butes to the grinding away or pulverisation of the concrete. The 
ends of the rails rest on a sole plate, which is intended to maintain 
the ends of the rails at one level. When the cars pass over the 
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track the shock is harder at the joint than on the rest of the rail 
where the movement caused by the car is more elastic, because the 
sole plate and the concrete do not support the rail with the same 
rigidity, and the rails become dented at the joints even when they 
are in perfect alignment. It follows, then, that the same rigidity 
should exist at the middle of the rail as at the joint. In the 
Demerbe system this is so, as the concrete becomes perfectly 
attached to the rail and the ridge of armoured concrete becomes 
part and parcel of the foundation itself. The same resistance is 
offered to the weight of vehicles for the whole length of the rail, 
no part being found to be weaker or more elastic than another. 

In 1894 a short experimental length of the Demerbe rail was laid 
in the Leeds Road, Bradford, end to end with a similar length of 
girder rail. Both portions have been subjected to a 5 minutes’ 
service of steam locomotive cars since that time. About three 
weeks ago a Demerbe rail was removed, in the presence of the Tram- 
way Committee, to ascertain its condition. The rail, joint, and 
gauge were found to be in every way perfect, and it was only after 
repeated blows with heavy hammers that the rail could be detached 
from the concrete foundation, and when raised it dragged up with it 
part of the foundation. 

No money. whatever has been spent in repairing this portion of 
Demerbe tramway, but the adjoining portion of girder rail has been 
several times repaired during the six years it has been laid down. 
The setts used alongside the Demerbe rail are splayed to fit the 
sides of the rail, and laid directly against it, the rail thus serving as 
a support for the paving; and there is no tendency either for the 
setts to rise or fall as is the case with the girder rail. 

There are in Bradford 404 miles of tramways, of which 364 miles 
are laid on the girder system, with rails weighing 105 lbs. per 
yard, and fishplates weighing 80 lbs. per pair. There are 4 miles 
of Demerbe tramway, constructed of rails weighing 704 lbs. per 
yard, and fishplates weighing 514 lbs. each, and the Corporation 
have further in course of construction an additional 104 miles of 
tramway, which they are putting down on the Demerbe system. 

The detailed cost per yard of single track on the two systems, 


based on the price of materials delivered at Bradford, is as 
follows :— 
DEMERBE SYSTEM. 
8. d. 
Rails ss sii id or e ae 10 79 
Fishplates ses des 885 eis cae 9°4 
Tie- bars bes a E be . 1 68 
Wedges “i as 8 ie 14 
Cotters ... ou: Hs 71 
Track labour, including c. curve Sa ae 2 60 
Rails, &c., carting re bg wig a 11 
Packing rails (labour) ... a oa 11:0 
Half-inch unscreened eae shingle. m ee 1 00° 
Cement... a as 11:5 
Team labour si Di er 999 m 3˙2 
19 54 
GIRDER SYSTEM. 
s d. 
Rails = oa au ax 15 11-2 
Fishplates sai ; jia 185 Ja 1 88 
Marshall’s patent joints 2 ba a 9˙9 
Bolts and nuts ; 195 aes G 54 
Soleplates AS: 955 cag ss abs 1 03 
Tiebars cas ssi ae 2°8 
Unscreened granite shingle j ae 40 
Cement a a is 5'1 
Labour (packing rails) $ 8 3˙6 
Road scrapings (for plastering 7 rails) és 825 0˙6 
Track labour... a 8 1 30 
Team labour. me diss Bes 7E 1°6 
Soleplates punching 9 
Blacksmith's work ie oF nie 1:3 
Repairs to punches 885 15 a ne 1:9 
£1 3 14 


Although it will be seen from the foregoing tables that the first 
cost of the Demerbe track is cheaper than the girder track, this 
point is not the most important. There is the cost of maintenance 
to consider, and, judging from the condition of the Demerbe track 
in Leeds Road after six years’ wear and tear, it does not appear 
that any repairs will ever be necessary during the life of the rail 
once it is properly laid. This life I should estimate to be about 20 
years, whilst the girder rail has to be renewed iu 16 years. 

The opponents of the Demerbe system when they compare these 
rails with the girder type state that the latter rail, when laid on 
two supports, will carry a heavier load than the Demerbe rail under 
the same conditions. This is quite true, but the Demerbe rail does 
not act, nor is it intended to act, as a girder. It is supported 
throughout its entire length by a ridge of concrete, and the rail 
merely acts as a metallic covering. 

The advantages of the Demerbe system of tramway over other 
systems may be summarised as follows :— 

1. The system is simple, being composed of very few parts. It 
ix also cheaper, aud can be laid more quickly than the girder 
system. 

2. The rail and concrete resist the heaviest loads without dis- 
placement, depression, or other alteration of the track. 

3. The cost of maintenance of rails and paving is reduced to a 
minimum. 

4. The ticbars are constructed without rivets or nuts. No punch- 


. formed one uniform structure. 
` uniformity, and the uniform working of the rail. 


tion in capital cost per kilowatt of plant. 


ing or drilling of the rails is therefore necessary, as the tiebars can 
be fixed to any part of the rail by means of the slots. 

5. Curves of quick radii are made at the works, and are laid as 
quickly as straight track. 

6. The concrete support effectually prevents water finding its 
way under the rail. 

Having regard to the very large sums spent annually on tram- 
ways maintenance, it is of the highest importance that lines should 
be constructed on a system which promises the longest working 
life, with a minimum of cost for repairs. The writer, after a con- 
siderable experience in tramway construction and maintenance, 
has no hesitation whatever in affirming that the Demerbe system 
possesses points which place it far before the girder aud other 
systems, and he can confidently commend it to the consideration of 
those having in any way to do with the development and extension 
of facilities for public transport by means of tramways. As 
Bradford is the only city in the United Kingdom which has tested 
the Demerbe system, it is, perhaps, not unfitting that this paper 
should form a contribution to the British Association when it holds 
its meeting in that city. 


~ 


DISCUSSION. 


Mr. ALEXANDER SIEMENS (who presided) said he thought it was 
important for all of them that such an interesting subject shouid 
have been brought before them, and nobody was better qualified 
than Mr. Dawson to tell them of the success of that system in the 
City of Bradford. They were all interested in the introduction of 
tramways, and he personally, especially in electric tramways, and 
the great bugbear they had to meet everywhere was, that the rails 
formed obstruction to the traffic, and that they did not last, and 
they worked loose and gave rise to alot of repairs. If Mr. Dawson 
now assured them that with his Demerbe system all those troubles 
were done away with, it was a great step to facilitate the introduc- 
tion of electric traction in all the great cities of England. 

Mr. SHOOLBRED said that it was not often that such a paper, 
cither there or elsewhere, of such a practical character, was brought 
before them regarding such a careful and disinterested experiment 
which had been carried out. Generally, unfortunately or fortu- 
nately, authors spoke of their own inventions, but in this case, after 
the excessive care and length oftime that Mr. Cox and Mr. Dawson 
had given to the subject, they might have the utmost confidence, 
and be extremely thankful for such careful and valuable experi- 
ments to be carried out. With regard to the rail itself as against 
the Vignoles or girder rails, the one thing which was most striking 
wap that this rail in itself seemed to require a number of component 
parts. That he should think would prove a disadvantage. The 


difficulty of taking up the Demerbe rail was shown when the 


Tramways Committee wanted to inspect it to see its condition. 
There was no question whatever that all the difficulties which were 
met with at the present moment in the construction of rails and the 
interference with the traffic were met with in this construction. 
One of the most important points probably was that the rail was 
practically incorporated with the foundation itself, and the two rails 
That must aid very largely in 
He asked Mr. 
Dawson what was the result upon the setts which immediately 
adjoined upon the sides of the rail? Were they found to wear or 
jump or form difficulties in the same way as the ordinary system of 
rails? This was a difficulty arising through ordinary traffic in towns 
following the line of the tramway. 

Mr. SIEMENS said that if they compared the cost of the two 
systems they would find the principal difference was in the weight 
of the rail, which made a difference of 58. in the cost. The 
peculiarconstruction of that.system made it unnecessary for the rail 
to act as a girder. 

Mr. Dawson, in reply, said that the setts did not work loose at all 
with the Demerbe rail system. His paper contained facts which 
were obtained from experience extending over six years. 


THE DESIGN AND LOCATION OF ELECTRIC GENE- 


RATING STATIONS. _ ` 
By ALFRED H. Gigesmwas, M. Inst. E. E. 
(Section G, September 10th.) 


Tue term “ central station ” 
comprehensive designations. 
All design and arrangement in regard to electric work must be 
with a view to securing the highest average efficiency, together with 
reliability in operation. Electric works at present do not fulfil 
these conditions, but that may excusably be accounted for, because 
it was impossible to foresee modern developments. Electricity, at 
first used for lighting only, has now come to be used in the form of 
electric motive power and electric traction. The attempt to supply 
all these from oue generating station has lead to the use of unsuit- 
able plant, to confusion in the station itself, but at the same time to 
a reduction in prices charged. It has also resulted in a large varia- 
Small and isolated 
undertakings try to attain equally successful results by other experi- 
ments, but fail. Economical production is only possible where both 
the generating costs and the standing charges are reduced together 
as the load increases and the system extends. To effect this, gene- 
rating works must in future be constructed and located with a view 
to include the supply of cnergy for motive power, tramways, and 


is gradually being supplanted by more 
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eleetro- chemical purposes. Details of such construction and loca- 
tion should embody the following points :— 

1. The machinery must be designed to generate at high voltage, 
differing according to the extent of the area and the nature of the 
system, but it must be suitable for transformation at sub-stations to 
meet all possible requirements. 

2. The type of all boilers, engines, electric generators, switch- 
boards, &c., must be simple and mechanically reliable, even at the 
sacrifice of some slight maximum economy. 

3. All complicated gear and fanciful combinations, such as might 
lead to possible breakdown, must. be avoided throughout the entire 
arrangement. | 


4. As far as possible the different units of the. respective types of 


plant should be uniform in design and arrangement, and made to 
one standard size, thus cconomising labour, avoiding large “stand- 
by plant and spare gear. : . 

5. The buildings should be devoid of all unnecessary embellish- 
ments, nor should any attempt be made to confine too many depart- 
ments under one roof. 

6. The location should be such as to ensure a cheap and ready 
supply and delivery of fuel, and where condensing can be accom- 
plished efficiently and inexpensively. 8 


* 


NOTE ON AN IMPROVED STANDARD RESISTANCE 
COIL. 


By ROBERT S. WHIPPLE. 
(Section A, September 12th.) 


In June, 1896, Prof. Burstall read a paper before the Physical 
Society On the Use of Bare Wire for Resistance Coils,” —Phil. 
Mag., September, 1896, pp. 209—-224—in which he described a 
resistance box, the coils of which consisted of bare platinum-silver 
wire, wound on mica frames, the frames being immersed in an oil 
with high insulating properties, a method of constructing the coils 
originally due to Mr. E. H. Griffiths, F.R.S. 

Although Prof. Burstall’s paper showed the advantages of this 
form of resistance coil, it has not, until comparatively reeently, been 
used for standard coils, and only in a few cases for resistance boxes. 

This form of coil possesses the following advantages over the 
ordinary resistance coil :—(1) The coils can be annealed to a dull 
red heat in situ, thus relieving the wire of any strain caused by the 
winding. (2) The heating of a wire immersed in oil is less than 
one silk-covered and varnished. (3) The temperature of the wire 
can be accurately determined by means of a thermometer placed in 
the oil surrounding the wire. German physicists have adopted a 
form of coil in which the wire is silk-covered and varnished and 
then placed in a metal case perforated with holes. The whole coil 
is placed in an oil bath when in use. This form of coil is open to 
the objection that it cannot be annealed above 140° C. without 
causing injury to the silk covering on the wire, and there is a 
certain amount of lag in the oil obtaining the temperature of the 
coil. 

By request of the Electrical Standards Department of the Board 
of Trade the Scientific Instrument Company, Cambridge, have 
designed and made two standard 1 ohm coils, the wires of which 
are bare and immersed in oil; a modification suggested by Mr. 
Horace Darwin was also fitted for obtaining the temperature of the 
coils. The coils proper consist of 0'035 inch Pt Ag wire wound on 
mica frames, the ends of the wires being attached to stout copper 
terminals in the usual manner. A 0˙008-inch platinum wire is 
wound alternately with the platinum-silver wire, and is attached 
similarly to stout copper leads. The illustration clearly shows the 
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method of winding. Both coils are adjusted to a resistance of 
1 ohm at 155°C. Owing to the difference in the temperature 
coefficient of the two wires (Pt Ag 0°00024, Pt 0°00350) a small 


change in the temperature of the coil causes a comparatively large 
difference between the resistances of the two coils. This difference 
being known, the temperature in degrees Centigrade is given by 
the adjoined table. The table is calculated from the difference in 
the temperature coefficients of the two wires 0:00350 — 0:00024 = 
000326 for 1° C. The table of differences, together with the values 
of the Pt and Pt Ag coils at different temperatures is also shown 
diagrammatically :— 
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Resistance in w and Difference in w 
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0996 
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Temperature of Difference in resistance 


standard coil. of the coils. 
100° C. 171 0°01793 
oe io 0101467 Platinum coil having a lower 
ae g es DOLI resistance than the platinum- 
130 ... . 000815 Ser eil 
140 ... 000489 
150 ... —0°00163 
155... .  0°00000 
160 . . +0°00163 
170 ... 0.00489 | Platinum coil having a higher 
180 ... .. 000815 . resistance than the platinum- 
190 ... .. 001141 silver coil. 
200 . +0°01467 


As the temperature coefficient of platinum is about 15 times as 
great as that of platinum-silver, the resistance of this coil may be 
measured to one significant figure less than the standard coil without 
affecting the value for the temperature of this coil. In measuring 
small resistances, the determination of the last figure to O 00001 ohm 
requires considerable care, and the advantage of not being com- 
pelled to measure to such a high degree of accuracy isapparent. The 
two wires being wound on the same frame alternately with each 
other and immersed in oil are at the same mean temperature. Any 
temperature gradient in the oil influences both wires similarly, thus 
doing away with the necessity of a stirrer. The platinum wire is 
also useful for testing the insulation of the windings of the Pt Ag 
coil one from the other. The coils are placed in a glass vessel in 
order that the behaviour of the insulating oil with time may be 
studied. 


THE LEGALITY OF A PRIVATE TELEPHONE. 


Ixlafrecenti issue we published a query relating to the legality of a 
telephone®erected for private purposes, and used solely as a means 
of communication between two places of business belonging to the 
game firm. We stated in answer to that query that such a telephone 
was legal and might be erected without infringing any rights of the 
Post Office or the telephone companies. As the question is one of 
much interest to those who suffer at the hands of dilatory clerks at 
crowded public exchanges, we take this opportunity of dealing with 
the matter a little more fully. l 

The probable existence of such a thing as a private telegraph 
wire bas long been in the mind of the legislature. Thus 
in the Telegraph Act, 1863 (31 and 32 V. c. 110, Sec. 3), the term 
“any company ” (referring to a telegraph company) is said to mean 
any company, corporation, or persons now engaged in the United 
Kingdom of Great Britain and Ireland, in transmitting, or authorised 
to transmit, messages for money or other consideration by means of 
electric or other telegraphs or mechanical agencies, and each and 
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every of those companies. Again, when the exclusive privilege of 
transmitting telegrams was conferred upon the Postmaster-General 
by the Telegraph Act, 1869, Sec. 4 (32 and 33 V., c. 73), the 
following important exceptions from this exclusive privilege were 
made: 

(1) Telegrams in respect of the transmission of which no charge 
is made, transmitted by a telegraph maintained or used solely for 
private use, and relating to the business or private affairs of the 
owner thereof. 

“ (2) Telegrams transmitted by a telegraph maintained for the 
private use of a corporation, company, or person, and in respect of 


which, or of the collection, receipt, and transmission or delivery of 


which no money or valuable consideration shall be or promised to 
be made or given.“ 

It is quite clear from these enactments that a private telegraph 
wire is legal; and we may fairly draw the inference that a wire 
erected to connect the premises of two firms between which there 
is continual intercourse would also pass unchallenged by the 
authorities. It remains to consider whether the foregoing principles 
apply to the telephone. In 1879 a company was formed to acquire 
the invention of Mr. T. A. Edison, little suspecting that the legisla- 
tion had already secured that invention as a monopoly of the 
Crown. The company refused to admit that the term “ telegraph,” 
as used in the section of the Telegraph Act, 1869, which confers a 
monopoly upon the Postmaster-General, could be said to include 
the “telephone.” In consequence of this, an information: was filed 
against them by the Attorney-General. The result of the case was 
that on December 20th, 1880, Baron Pollock and Mr. Justice Stephen 
decided against the company. Explaining the position of the 
Postmaster-Gencral, Mr. Justice Stephen said: “The Postmaster- 
General shall have the exclusive privilege of trausmitting messages 
or other communications transmitted, or intended for transmission, 
by any wire or wires used for the purpose of telegraphic com- 
munication with any casing, coating, tube, or pipe, inclosing the 
same, and any apparatus connected therewith for the purpose of 
telegraphic communication, or by any apparatus other than such 
wires for transmitting messages or other communications by means 
of electric signals. This would include clectric signals made, if 
such a thing were possible, from place to place through the earth or 
the air.” 

The above statement is sufficiently wide to include, not only our 
systems of telephonic communication, but wireless telegraph mes- 
sages as well. 

Applying the above principle, and remembering the notable 
exception in favour of those who send messages without reward, it 
is clear that a private telephone is legal, in so far as it might be 
thought to interfere with the monopoly of the Postmaster-General. 
No monopoly having ever been conferred upon companies, the 
question does not arise with regard to them. 

Another factor must, however, be taken into consideration by all 
who wish to establish this cheap and expeditious means of com- 
munication. Wires cannot be suspended across public thorough- 
fares at less than a certain height, or fastened to houses, without 
the consent in the first place of the highway authorities, and in the 
second place of the private owner. 

In the case of Levy v. National Telephone Company, which was 
heard by Mr. Justice Day on December 24th, 1897, a mandatory 
injunction was granted against the defendants, ordering them to 
remove their telephone wires from above the plaintiffs house in the 
Whitechapel Road. It was shown that the wires had been in situ 
for 13 years, and that they caused a nuisance to the plaintiff in the 
occupation of her house. The Court of Appeal affirmed this 
decision, Lord Justice A. L. Smith saying that the plaintiff might 
have cut the wires, but instead of doing so she preferred to bring 
the action. Similarly with regard to the power to lay a wire under 
the strects. In all cases must the consent of parties interested be 
obtained ; for, like an ordinary telephone company, the private 
owner must obviously be denied the privilege extended to the 
Postmaster-General, namely, that of erecting poles and uprooting 
the streets without the consent of, but paying compensation to, 
the local authorities. | 


THE RESPONSIBILITY OF A TRADE UNION. 


THE recent case of the Taff Vale Railway Company v. the Amal- 
gamated Society of Railway Servants and others, which came before 
Mr. Justice Farwell, sitting as Vacation Judge, cannot fail to have 
attracted the attention of all who are interested in the progress of 
trade unionism. The facts of this important dispute have been so 
carefully elaborated in the columns of the daily papers, that we 
need not go into them at great length. The plaintiff company 
songht an injunction to restrain the society, and two persons, named 
Bell and Holmes, from inter alia watching or besetting, or causing 
to be watched or beset, the Great Western Railway station at 
Cardiff for the purpose of persuading or otherwise pre- 
venting persons from working for the plaintiffs, or for any purpose 
except merely to obtain or communicate information. 

An interim injunction was granted by the learned judge without 
much hesitation against the defendants Bell (the general secretary) 
and Holmes (the organising secretary of the defendant society). 
Their liability was immediately determiued by the now famous 
case of Lyons v. Wilkins ( (1899) 1 Ch. 255), where it was decided 
that to watch or beset a man's house with a view to compel him to do 
or not to do, that which it is lawful for him to do or not to do, is, 
unless some reasonable justification for it is consistent with the 


evidence, a wrongful act:—({1) Because it is an offence within 
Section 7 of the Conspiracy and Protection of Property Act, 1875; 
and (2) because it is a nuisance at common law for which an action 
would lie. The more important question, namely, whether the 
society could be restrained from directing their servants to do 
these wrongful acts was allowed to stand over until September 5th, 
when Mr. Justice Farwell laid it down, in no uncertain manner, 
that a trade union can be restrained by injunction from em loying 
its servants to do unlawful acts. The importance of this decision 
can hardly be over-estimated. 

It was argued on behalf of the society in question that inasmuch 
as they were not a real person,“ or a body corporate, in the eye of 


the law, they could not be sued in tort; that a trade union has no 


being except for the purposes specifically mentioned in the statutes 
which make them legal. We cannot do better than quote Mr. 
Justice Farwell’s own words in answer to this argument. If,“ said 
he, the contention of the defendant society is well founded, the 
legislature bas authorised the creation of numerous bodies of men 
capable of owning great wealth and of acting by agents with 
absolutely no responsibilty for the wrongs that they may do to 
other persons by the use of that wealth and the employment of 
those agents. They would be at liberty (I do not at all suggest 
that the defendant society would so act) to disseminate libels broad- 
cast, or to hire men to reproduce the rattening methods that dis- 
graced Sheffield 30 years ago, and their victims would have nothing 
to look to for damages but the pockets of the individuals, usually 
men of small means, who acted as theiragents...... There are 
acts done by their agents in the course of the management and 
direction of a strike; the undertaking such management and direc- 
tion is one of the main objects of the defendant society, and is 
perfectly lawful; but the society in undertaking such management 
and direction, undertook also the responsibility for the manner in 
which the strike is carried out.” 

This momeutous judgment, which was delivered in time to attract 
the attention, if not the indignation, of the Trades Union Congreas, 
places a formidable weapon in the hands of -employers who are 
troubled from time to time by the overbearing attitude of the 
unions. Onde it can be proved that the illegal means adopted by 
individuals are due to the instigation of a powerful society, that 
society can be brought to book in a Court of Justice, and can, we doubt 
not, be made liable in damages to the victims of its oppression. 
This judgment may serve to mitigate the hardship which can always 
be imposed upoa the master by those who endeavour, under the 
protection of the case of Allen v. Flood, to induce workmen to 
break the contracts into which they have entered with their 
employers. Rumours of an appeal are already in the air; but we 
venture to think that the Court of Appeal, in properly interpreting 
the law of the land, and guided, as it always is, by the first prin- 
ciples of justice, will hesitate long before it places in the hands of 
the trades unions a power which can so easily be abused. 


ELECTRICAL ENTERPRISE IN ARGENTINA.’ 


ELECTRICAL enterprise has received great impetus in this country 
during the past three years, and there is still a large field open to it, 
but it is greatly hampered by taxation, thus the Light Companies in 
Buenos Aires are compelled to hand over 5 per cent. of their gross 
receipts, whilst the tramway companies have to pay 6 per cent. 
This taxation is out of all proportion to the advantages conceded by 
the authorities. 

The reason why there are not more electric trams in this city at 
the present time, is that the municipal authorities imposed upon 
each company, after it had obtained its concession the unreasonable 
demand of lighting every street through which it might pass. 


- Fortunately this tax was repealed, but only when the authorities 


were convinced that if it were put into force the existing clectric 
tramways would have to disappear. 

We have here a wide field for electrical enterprise, and large 
tracts of mining territory awaiting the development of electrical 
power stations, to open up the wealth that is lying beneath the 
soil, but for this we require capital and this will not come so long 
as the authorities persist in creating taxes which render all invest- 
ment unremunerative. 

The telegraph system of Argentina includes national, provincial, 
railway aud private companies’ lines, and all belong to the 
Argentine Convention,“ which also includes those of neighbouring 
States. 

The tariff is uniform over the different systems. The lines are 
all aerial, and the construction is on iron, palm or quebracho poles. 
The wire is generally No. 7 galvanised iron, although the cable 
companies employ copper. The insulators are of the Bell pattern. 
The cost of construction varies from $155 per kilometre to $300 and 
even more in outlying districts. 

In 1896 the revenue of the National Telegraph Department 
amounted to $1,133,707, and in 1897 to $1,182,056. The tariff for 
national and private lines which form part of the Argentine con- 
vention is for cach word up to 10, 5 cents per word, and 3 cents for 
each of the following words, the minimum number of words being 
taken as 10. 

1 total length of tclegraph lines in the Republic to date is as 
follows :— 


* Abstract of paper read before the Institution of Engineers of 
the River Plate, by E. Danvers, 
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Lines. Conductors, 

National ... ve * 19,609%kilom. 44,578 kilom. 
Provincial... a 5,682 5 „ 8,741 „. 
Railways 16,408 „ 35, 495 „ 
Private 2,720 „ 5, 640 „ 

Grand total 44,419 kilom. 94,454 kilom. 


The telephone system throughout the country is in the hands of 
private enterprise, and not under Governmental or municipal con- 
trol. Concessions are obtained by application to the various 
municipalities to run overhead wires. Although at the present time 
the companies come under no control, attempts are now being made 
by the Post and Telegraph Department to obtain control over the 
telephone companies working in the City of Buenos Aires on the 
ground that as their lines run into the province of Buenos Aires 
they should therefore come under national supervision. 

The cost of subscription in Buenos Aires is high, when compared 
with that charged, and the service given, in other large cities of 
Europe and America. 

The tariff for the city is as follows :—Business houses, 268. per 
month; private houses, 17s. 3d. per month; hotels, 43s. 4d. per 
month. 

The majority of the lines are galvanised iron, although some of 
the trunk lines are of copper. Several of the trunk lines are worked 
on the metallic circuit by means of translators, and these give very 
satisfactory results. 

All the subscribers are on the single circuit with earth return, but 
the Union River Plate Telegraph Company in Buenos Aires is now 
installing a metallic circuit system with underground mains. 

Telephone companies in the city of Buenos Aires have to pay the 
following national taxes: Head office, $500 per annum; branch 
office, $50 per annum. 

The municipal taxes are: — Posts $2-4 per annum according to 
district, and for W work the following: — Street boxes, 
$5 per year; pits, $15; cable laying, $100 per square, and $5 per 
annum, besides various other taxes, for repairs to pavement, &c. 

Considerable trouble has been experienced by the telephone 
companies throughout the country from the electric light and 
traction companies, and the method adopted has been to establish 
an earth circuit common to all subscribers. This has partially 
improved matters, but in Rosario where the Electric Light Company 
uses rectifiers there seems to be no hope for improvement until 
underground mains are employed. 

The total capital represented by telephone enterprises is 
$5,300,0C0 gold. 

In connection with long distance telephony, and in particular the 
line between La Plata and Mercedes, this line has the following 
systems:—-Grand dock to La Plata single-line iron, 10 kilometres ; 
then throngh translators to the metallic circuit (copper) to Buenos 
Aires, 50 kilometres; through another translator, to single line 
(iron) to Flores, 5 kilometres ; through another translator, on to the 
metallic circuit (copper) to Mercedes, 93 kilometres ; then through 
another translator on to the single lines (iron) of the subscribers. 
This line has therefore three single lines of iron, two metallic 
circuits of copper, and four translators, and it is worthy of record 
that the talking over this distance of 158 kilometres is perfect. 

To-day the city of Buenos Aires is lighted by means of 702 arc, 
13,445 gas, and 8,307 kerosene lamps, at a cost of $120,000 per 
month. 

The public are lighting is done by three companies, two by direct 
current with two or more lamps across the outers, according to 
voltage, and the other by alternating current with a step down 


transformer to each lamp, placed across the outer and middle wires 


of the system. 
The following are the taxes that the electric light companies have 


to pay in the city of Buenos Aires, and they are, to say the least of 
it, exceedingly heavy: 


National Government tax . per year. 
15 : 


Transformer pits T gi j 
Street boxes was me $5 3 
Boiler tax ses iws .. From $100—400 per boiler. 
Seal for same, each $10. 
Opening of street to make house 
connection 810 each time. 
For use of subsoil with mains... 5 % of year’s gross revenue. 
Tool carts, each.. ... s per year 
Lay ing cables, per square . . $100. 


Opening up of streets within 8200 each time. 


first year of paving. 
Inspection of sidewalks after 50 cents per 1 metre. 


removal. 
Permission to construct trans- $30. 
former pits. 
Permission to construct street $10. 
boxes. 
Users of electric motors have to $15 to $45 per annum, accord- 
pay from ing to size. 


The municipality also fixes the maximum price per kilowatt that 
the companies may charge. 

Material for public lighting and power stations is allowed into 
the country duty free, other material pays a duty of 25 per cent. 
ad valorem. 

To-day there are in the country 36 stations, with an approximate 
capital of $9,000,000 gold and an output of 21 000 E H.P. Of these 
stations 26 are direct current, 8 alternating. 

With the exception of the city of Buenos Aires all the electric 
light mains in other towns are overhead. 


There are in the city of Buenos Aires at the present time four 
public companies, one private firm, three municipal and two 
Government stations supplying electric light for public and private 
lighting, and the total length of underground mains is not far short 
of 1,200 kilometres. 

The Stone system of train lighting was introduced about four 
years ago, and is now largely in use on the railways. 

There is a very large field open in this country for electric 
traction, especially in the leading cities, in Buenos Aires itself, a 
city with over 800,000 inhabitants, and which is rapidly extending, 
electric traction has a large field, as rapid transit is what is needed, 
80 as to prevent the population, especially the poorer classes, from 
crowding into a very limited area, as they do at the present time. 

The Buenos Aires municipality has unfortunately imposed the 
following heavy taxation, which in itself is sufficient to choke all 
progress in this line: 

Taxes Paid by Tramway Companies.—A tramway operated elec- 
trically pays the following taxes :—On being opened to publio ser- 
vice, $500 m/n c/l per square of single track within a radius of 
8 squares from the Plaza de Mayo. From 8 to 20 squares 
$400 m/n / per square of single track. Beyond 20 squares, in 
paved streets, $200 m/n / per square of single track. Payment to 
be made to the municipality for each siding, curve, or junction 
after the lines are opened to public service of $500 m/n c/l. Pay- 
ment to the municipality of 6 per cent. on the gross receipts of the 
tramway company (that is to say, on value of tickets and special 
passages, but not on rental that may be received from other com- 
panies for joint use of track, &c.; efforts are being made to cause the 
companies to pay 6 per cent. on all receipts, such as rental advertise- 
ments, &c., in spite of the fact that the 6 per cent. was created asa 
tax for the maintenance of the paving). A monthly payment of 
$300 to the municipality for the services of the e 
A yearly tax of 850 m / n c/l per square of single track for all lines 
laid on paved streets. National Tazx.—Five per mil as “contribución 
directa ” on the valuation of the properties. Also municipal taxes, 
such as 2 per cent. monthly on estimated rental of buildings and 
lands, taxes on engines, stables, cleaning, &c., &c. Buenos Aires 
has before now been called the City of Tramways. There are 10 
horse and electric lines working to-day, which represent a capital of 
about seven million sterling. The kilometrage is:—Horse, 358; 
electric, 89. 

The passenger returns for the year ending March 31st last were 
111,820,364 horse and 16,584,576 electric, making a grand total of 
128,404,940 passengers. The returns for 1898 were 105,964,631, an 
increase of 21 per cent. in about a year. These figures speak for 
themselves. 

The cars are all made in the United States. The feeder cables 
are laid in Doulton earthenware conduits, are lead-covered, and 
made by the British Insulated Cable Company. The following 
figures concerning mileage and passengers are of interest :—Year 
1899 miles run, 2,591,686; passengers, 10,569,891 ; receipts, £115,924. 
Year 1898, miles run, 1,357,915; passengers, 6,945,783; receipts, 
£66,598 ; which gives an increase for 1899 of 1,233,771 miles run, 
3,624,108 passengers, and £49,326 receipts. In the directors’ report 
for 1899 I find that the receipts per mile were 94d. The average 
consumption of current per mile run for 1899 was 1°3 of an English 
Board of Trade unit [1,000 watts]; this figure has since been reduced 
to 1°% 

Amongst the smaller electrical enterprises are the City Messenger 
Service, which dates back to 1888, and to-day has six offices, 49 
circuits, and 3,312 call boxes. In 1899 the calls numbered 262,000. 

The sugar refinery in Rosario employs electricity for the refining 
of the sugar, but the process is kept a profound secret. 

In Buenos Aires there are now to be found several large electro- 
plating establishments. 

Before long it is probable that electric smelting works will be 
established up country ; there are already two carbide of calcium 
factories in course of erection in Cordoba. 

The total capital employed in electrical enterprises in this country 
at the present time is as follows :— 


8 gold. 

Electric light, public companies 9,000,000 
Electric light, private installations 500,000 
Train lighting oo 100,000 
Telephones : 5,300,000 
Telegraphs (cables not included) 6,000,000 
Tramways... 7 15,000,000 
Various companics Ti se as 200,000 
Importers, contractors, &. 8 wa ... 3,000, 000 

Total . $39,100,000 


Or, say, very nearly eight millions sterling. 


TECHNICAL EDUCATION. 


Every day furnishes fresh evidence of what we have frequently 
emphasised, namely, that there is a great dearth of technical know- 
ledge at present in England. We are reminded again of this by a 
pamphlet on the subject written by Mr. F. Brocklehurst, M. A., and 
issued by the Technical Institution Committee of the Corporation of 
Manchester. The writer discusses and compares the position here 
with that in Germany and America, very much to the disadvantage 
of England. He condemns what he considers the waste of 
money on such costly technical institutes as the many in London 
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that are available for evening classes only. We would not abolish 
the evening student, but we would make of these places schools for 
day students as well. We cordially recommend Mr. Brocklehurst’s 
pamphlet to the consideration of the committees of all technical 
schools. 

Reference is made to the apprenticeship scheme of Messrs. 
S. Z. de Ferranti, of Hollinwood, Oldham. This firm has undertaken 
to move certain selected apprentices from one department to 
auother, including the drawing office. These apprentices are selected 
by their success at evening classes, not so scrious a consideration as it 
is in London, owing to better facilities for travel to and from home 
and school. They offer also a Day Scholarship at the Manchester 
Technical School, where the students’ fees will be paid, and also 
wages at the standard for his age, and he will be required to work 
in the shops on occasions of all school holidays that sre not at 
the same time shop holidays. Stated briefly, Messrs. Ferranti 
have made something like a partial reversion to the old-time days 
when a man took an apprentice and taught him his trade 
thoroughly. 

Again, Messrs. B. and S. Murray, of Openshaw, offer to take their 
apprentices at 17 years old, fresh from school, at the same wages 
as they would be earning at 17 if they had started at 15 years of age 
as apprentices, but the boy must gain a technical scholarship at 15, 
and he will be paid 7s. a week for the two years he is at the tech- 
nical school. 

The author calls on parents to sacrifice more to give their boys a 
better education, in place of hurrying them to work with so little 
schooling, and cites Scotland as a country where parents do make 
sacrifices to educate their children. 

After all, of what value is the one solitary day student provided 
by Messrs. Ferranti? We confess a mere drop in an ocean of 
need, but it is not for its actual magnitude so much as for an 
example to others that the plan is so commendable. 

To turn abroad, there are 400 day students in the school of the 
small town of Winterthur, near Zurich. These students remain 
at school until 16 years of age, and then pass two more years 
in the technical school. In the Zurich Polytechnic there are 
hundreds of students, at Darmstadt 1,100, all over 18 years of age, 
and at Charlottenberg, near Berlin, more than 2,000. In all the 
German technical schools the day students number over 11,000, and 
in American engineering colleges there are nearly 10,000 day 
students. i 

Manchester is spending £200,000 on its school, and, so far, has 
130 students. The expenditure seems to be altogether out of pro- 


portion to results at present, but doubtless as time goes on and the 


schools grow in popularity a better showing will be made. 

Tbe author blames the country squires for the neglect which has 
divorced brains from agriculture until our agriculture actually 
requires to be buttressed by the rest of the country. Evidently he 
believes that our manufacturers ought promptly to learn the lesson, 
and follow the example of Messrs. Ferranti. The current war has 
shown only too plainly how our moneyed classes, who contribute so 
largely to the manning of the War Office and the officering of the 
Army, have divorced their brains from their business to the great 
and manifest injury of England. The moneyed class who are in 
trade do just the same. 


CURRENT SPECIFICATIONS. 
XXX.—SHEFFIELD EXTENSIONS. 


SUMMARY. 


Extent of Contract.—Supply of two 600-xw. steam alternators and 
alteration of existing plant. l 

Present System of Working.—Single-phase 2,000 volts 100 ~. 

Future System of Working.—Two-phase 2,000 volts 50 ~. 
; Type of Engines.—Inverted cylinder triple-expansion marine 
ype. ! 

Type of Alternator.—Stationary armature with revolving field 
magnets. 

Speed of Combination.—125 revolutions per minute. 

Steam Pressure Available.—150 lbs. square inch at stop valve. 

Condensing Plant.—Not included in this contract. 

(ruarantee! Steam Consumption. With 150 lbs. square inch pres- 
sure, and 24-inch vacuum, not to exceed :— 


Full load 14:5 Ibs. per 1. H. p per hour 92% mechanical efficiency. 
4 9 13˙5 75 90% 
4 n 140 ” 77 ” 90% ” 77 
1 79 14:5 97 77 77 85% 77 77 


Method of Winding on Alternator.—Two-phas3e, with separate 
circuits 2,000 volts 50 ~. 

Stipulated Orerloud.—20 per cent. for three hours without undue 
heating. 

Short-Circuiting Current.—Not to exceed 34 to 4 times the normal 
current. 

Permissible Temperature Nise.— After 12 hours at normal full 
load, uot more than 55° F. above surrounding atmosphere. 

Alternator Ejficiency.—Not to be less than 94 per cent. at full 
load and 92 per cent. at half load, including exciting watts. 

Ereiting Arranyements.—Direct coupled exciter to be provided for 
each machine. 


77 n 


Alterations to Existing Machines. —Five machines (125 Kw., 300 EW., 
300 Kw., 600 Kw., 1,000 Kw. sizes) of Messrs. Ferranti’s manufac- 
ture, and one. machine (600 Kw.) of Brush Company's make, to he 
converted from single-phase 2,000 volts 100 ~ machines to two- 
phase 2,000 volts 50 ~ machines. 

Specified Date of Completion.—Two new 600-xw. sets by April 30th, 
1901, earlier if possible. 

Penalty for Late Completion.—One per cent. per week after date 
given by contractors. 

Date for Repairs.—These to be carried out in order specified by 
engineer. 

Stipulations as to Removal of Foreman.—None. 

Stipulations as to N ages to be paid to Workmen.—Unsatisfactory, 
see comments helow. . 

Terms of Payment.—80 per cent. as work proceeds, 10 per cent. 
on completion, 10 per cent. at end of 12 months’ period of main- 
tenance. 

Arbitration Clause.—Limited, see comments below. 

Date for Receipt of Tender.—October 6th, 1900. 


This specification is the work of Mr. S. E. Fedden, the 
recently appointed chief engineer and manager of the Cor- 
poration electric supply department. It states the lines along 
which the Corporation have determined to advance in their 
efforts to popularise the supply of electric energy for light 
and power purposes in the city. 

It will be remembered that a year or two ago the Cor- 
poration purchased from a local company the electric lighting 
undertaking they had inaugurated on the single-phase alter- 
nating current high tension system. Previous to the com- 
pletion of the purchase the City Council had decided upon a 
separate power station for the electric tramway system, 80 
that when the question of future policy was under con- 
sideration the issue was narrowed down to the supply of 
lighting and power. We think that in the adoption of the 
two-phase 50 ~ system the Corporation are moving along 
the line of least alteration to present plant towards what 
promises to be a very effective solution of the light and 
power problem. It will be remembered that this two-phase 
system is now being adopted at Wandsworth and Leeds, 
where the conversion process from 100 ~ is in progress, 
and at Fulham where the station is laid down on these 
lines. 

The stipulation that “the distribution of steam in the 
high pressure cylinder of the engine is to be controlled by 
McLaren’s patent governor and automatic expansion gear 
combined acting directly upon a balanced trick valve,” seems 
to point to an already formed decision on the part of the 
engineer as to the make of engine to be adopted, while the 
alternator specification, though not so obviously favouring a 
particular make, gives such minute details of design that 
many manufacturers will feel themselves debarred from 
tendering. 

We may, perhaps, remind the engineer that in the highest 
quarters it is generally accepted that the function of a con- 
sultant, or one acting in that capacity, is to specify results 
to be attained, leaving to the manufacturer a free hand as to 
the methods to be adopted to gain those ends. 

The steam consumption and efficiency guarantees demanded 
are stated in the summary, and will be seen to be of a very 
stringent character. There seems to be a spirit of rivalry 
just now amongst station engineers as to who can secure 
from manufacturers the highest guarantees of excellence. 

There is not likely to be much competition for the task of 
altering the existing plant to render it suitable for two-phase 
50 ~ working, as the original makers are in each case in the 
most favourable position to undertake the work. 

We have the same objection to urge against the arbitration 
clause as in so many recent specifications. Its operation is 
limited by reason of certain reservations in favour of the 
engineer. Thus we read :— 

Every dispute, question, difference, or controversy arising beticeen the 
Corporation and the contructor, or between the engineer and the con- 
tractor (except as to matters or things left to the sole decision of the 
engineer), under these conditions shall, after the completion and 
delivery, or alleged completion and delivery, of the works, and on 
the demand, in writing, of either party, be referred to arbitration, 
pursuant to the provisions of the Arbitration Act, 1889, or any Act 
or Acts amending the same. j 


The exceptions are stated in the preceding clause to be :— 


The decision of the engineer shall be final and binding as to the 
manner of carrying out the works, and as to the quality of the 
material and workmanship, and as to fe tue intent and meaning o 
the drawings and any clause in this specification 
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It is precisely on these points that there is likely to be 

1 ent, and upon which it is only just that power 
should be reserved to either party to refer, if need be, their 
case for the consideration of an independent arbitrator. 

We have, again, powers granted to the engineer to stop 
work for any period he considers proper, and to grant an 
equivalent period to the date for completion. That under 
certain very probable circumstances, an equivalent period is not 
fair compensation to the contractor has been clearly pointed 
out on several occasions, and we trust that tenderers will 
make their position clear on the matter when sending in their 
offer. 

Many of our readers will recollect the stand taken by 
Messrs. Ferranti against the wages clause in ‘the contract 
they were asked to sign on obtaining the order for the last 
extension, a year and a quarter ago. The same clause is 
again inserted in the specification, and as there is very likely 
to be another battle royal on the question of its acceptance 
by the successful contractor, we reprint it in full. It 
states: 

The contractor shall pay all workmen employed by him in carry ing 
out the contract in the city of Sheffield not less than the standard 
rale of wages recognised by trade societies in Sheffield in each branch of 
trade represented in executing the contract, and shall observe the 

ised hours and proper conditions of labour. For all work 
prepared outside the city of Sheffield, and to be used in the city, he 
shall pay to all workmenengaged in such last-mentioned work not 
less than the minimum standard rate of wages recognised by trade 
societies where such work is prepared, and tf there shall be no such 
standard rate of wages in such place, he shall pay to such workmen 
engaged tn the said work outside the city not less than the stundard rate 
of wages recognised by trade societies in Shéfield,in each branch of 
trade represented in executing the work specified, and shall observe 
the recognised hours and proper conditions of labour prevailing for 
the time being in the said city. In case of breach of the said condi- 
tions as to the wages, the contractor shall pay to the Corporation a sum 
of money. equal to three times the amount by which the actual rate of 
wages paid by him at any period during the exceution of the contract 
Sor any particular class of work is below the said prescribed minimum 
standard rate of wages for the same class of work during that period. 
The several conditions shall apply to any sub-contractor to whom 
the work contracted for or any part thereof may be let by the con- 
tractor under and subject to the following clause. 

The contractor shall not assign or cede his contract or any part 
thereof, nor shall he sublet the same or any part thereof to any 
person or persons, company or companies, to any extent, or in any 
manner beyond what, in the opinion of the engineer, to be signified 
in writing by his hand, shall be necessary or customary. 


The portions of the clause to which Messrs. Ferranti took 
exception were those stipulating that in “each branch of 
trade represented the Sheffield trade union rates should be 
paid in default of district trade union agreements with the 
employers modifying these rates, and also the penalising of 
the contractor by the Corporation for breaches of this 
stipulation. Messrs. Ferranti not only declared that they 
paid fair wages, but offered to prove their statement by 
production of their books. They, however, considered the 
clause as worded an attempt to nullify the agreement arrived 
at the end of the last engineers’ strike between the Engineering 
Employers’ Federation and the Amalgamated Society of 
Engineers, and therefore they declined to accept it. This 
agreement gave liberty to an employer to employ whom he 
would on a machine togl in his workshop, and pay what the 
work done was worth ; the clause as above worded might be 
so construed that any engineering work should be paid full 
trade union rates for skilled workmen, and therefore it 
unduly hampered the employer. 

As might be expected this attitude was not approved in 
trade union circles in Sheffield, and many efforts were made 
to enforce the Council to insist on the acceptance of all its 
general conditions. 

After a clear statement of the opinions of the Electric 
Lighting Committee as to the need for new plant, and the 
difficulty of obtaining it elsewhere on different terms, the 
Council gave way, and signed the contract omitting this clause. 
We hope a similar stand will be made in this case, and that 
this attempt on the part of Trade Unionists to impose their 
condition of employment upon electrical engineering firms in 
the guise of provisions for the enforcement of fair conditions 
of labour may be again frustrated. 

It is useless for manufacturers to expect that by tamely 
submitting to succeeding encroachments upon their liberty 
of action, they can avoid a battle with the organisations 
which claim to represent the workers. They cannot; it is 
only by constant watchfulness in all directions, a stern 
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refusal to surrender any of their rights, and fair and 
honourable dealings with their own employés that they can 
maintain their position, and preserve that freedom of action 
which is necessary to enable them to meet, not only home, 
but American and Continental competition. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. ` 


Compiled expressly for this journal by W. P. Taomrson & Co., Electrica) Patene 
Agente, 823, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


16,049. Improvements in electric commutator bars.” THE BRITISH THOMSON- 


Houston Company, LIMITED. (W. Le R. i 
Beptember 10th. (Complete.) Emmet, United States.) Dated 


16,050. “ Improvements in controlling high potential electric cirouits. . 
British THomson-Hovuston Cities tee E „„ 
States.) Dated September loch. (Complete) ) ( We Rice, jun., United 


16,051. Improvements in systems of electrical distribution.” THe Britisu- 


THomson-Hovston Company, LIMITED., (C. P. 
Dated September 10th. (Complete.) (C. P. Steinmets, United States.) 


16,052. “Improvements in systems of electrical distribution,” 
THouson-Hovston Company, LIMITED, (C. P. Steinm ae 


16,064. „A new or improved apparatus for automatically charging isda m 
lators.” B. KLkIx. Dated September 10th. á ji 


16,082, Combined reversing switch and automatic maxim J 
rupter for multiphase reversed curren ” um current inter- 
tember 10th. (Complete) t motors.” C. DE Kanno. Dated Sep- 


16,004. “ Walsh's connection rope to table attachment for use in the drawing- 


in of electrical cables through iron wing 
Waran. Dated September lick. , or other conduits.” E. 


16,127. “Improvements in dynamo-electric machines.” TRR BairTisy 


THoMsoN-Hovston Company, LIMITED, C. P. 8 i 


16,128, “ Improvements in compounding electric alternators 
THOMsON-HousTon Company, Lixırep, (E. W. Aer, Barrisy 


16,129, “Im ements in dynamo-electric machines.” -Tus B 
80N-Hovuston Company Luuirzp. (C. P. Stei i bing m 
September llth. (Complete.) ( inmetz, United States.) Dated 


16,180. “ Improvements in high potential electric switches.” 
Tuo{msox-HoustToN Company, LI TED. (E. M. Hewlett and W. Le R. Emmet 
United States.) Dated September 11th. (Complete.) l 

16,144. “ Improvements in apparatus or means for v ng the speed of 

N e September llth, 

147. “Improvements in eleotrically-propelled vehicles.” 
Dated September llth. (Complete) > n 


16,148. “Improvements in electrically- v ” 


16,159. “ Improvements in and relating to lifting magnets.” LARK, 
Dated September llth. (Complete.) 8 


16,164. Improvements in electrical meas n 
Dated:September 11th, uring instruments.” A. C. Heap. 


16,225. ‘* Improvements in measuring electrical en i 
therefor.” R. EDY. Dated September 13th. ergy and in apparatus 


16,226. “Improvements in or relating to machinery or apphratus for coverin 
electric cables, wires and other cores. I. L. Bernier KERR. Dated 
September 12th. = 


16,289. “ Improvements in induction coils or transformers. ; 
Dated September 18th. ern.“ H. W. Buran. 


16,200. “Improvements in and connected with eleotrio cirowits for the 
transmissioa of energy by variable currents.” G. A. CAMPBE 
tember 18th. (Complete.) eee 


16,291. “An electro-magnetic regulator of the admission valves of 
motors.“ C. D. ABEL. 1 2 Societe Anonyme des Anciens Etablissements 
Panhard et Levassor, France.) Dated September 18th. 


16,293. “Improvements im electric furnaces.” J. Imray. (La Societe 
Electro-Merallurgique Francais, France.) Dated September 18th. 

16,299. Improved construction of electric switch.” E. BCHULZ. 
Soptember 18th. oats areas 


16,857. *“ Improvements in underground electric railway systems.” J. D. 
O'BRIEN. (C. A. Balph, United States.) Dated September lah, l 


16,875. “Improvements in accumulator boxes.” H. H. Hint and W. F. 
HILL. Dated September 14th. 


16,895. “Improvements in electric locomotives.” J. 8. Raworru. Dated 
September 14th. 


16,408. ‘Improvements in the electrodes of electro-chemical accumulators.” 
J. VON DER PorrENBURO. Dated September l4th. (Complete.) 


16,424. Improved automatic electrical out- in and cut-out switches. J. 
EpMoNDSON. Dated September 15th. 


16,458. Improvements relating to the terminals of fuses, switches and other 
electrical appliances.” A. G. W. BAXTER. Dated September 15th. 


16,466. Improvements in electro-hydraulic brakes.” A. GOLDSCHMIDT. 
Dated September 15th. 


16,483. ‘* Improvements in portable electric batteries.“ M.E.Funp., Dated 
September lith. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Txomrson 
and Co., 828, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stampe). 


12,386. Page e in portable electric jamps for use in mines and other 
places.” $. F. Walker. Dated June 2nd. A vulcanite or other insulating vessel 
either circular or otherwise is made with one or wore~flat vertical partitions 
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dividing it into sector shaped cells in plan. It is placed in an aluminium case 
provided with a screw-threaded rim to engage a metal ring on which a conical 
glass is held by wires and a top plate. The rim of the. case also carries vertical 
pins which engage slots in a flange on the vessel and in a thick vulcanite cover 
under the ring. The cover carries an incandescent lamp; it is slotted to receive 
metal strips connecting the electrodes and lamp, and has circular recesses to 
receive the upper ends of cylindrical carbon electrodes, these parts being all 
coated with black japan varnish, and the recesses filled with a suitable cement 
described in Specification 3,772, 1897, and covered with thin vuloanite attached b 
Chatterton’s compound. The carbon electrodes are saturated with sulphur an 
e for attachment by solder to inner and outer brass rings into which 
flanged discs of vulcanite containing much sulphur are screwed. The metal 
rings also carry radial pins to enter slots in the vulcanite cover. The discs 
oa brass screws on which pure zinc rods are screwed. The rods may be 
provided at their lower ends with brass screws carrying milled vulcanite heads 
to facilitate this. Specification 24, 448, 1895, is also referred to. 4 claims. 


12,431. “I in ratne for the produstion of electricity in railway 
carr and vehieles.”” E. Preston, care of J. Stone & Co. (Gould Coupler 
ny.) Dated June 2nd, 1898. Relatestothe manner of supporting and driving 
the dynamo employed in the system of electric lighting for railway carriages 
and other vehicles described in Specification No. 1,611, A. D. 1895. According to 
the present invention the dynamo is suspended at each end by a pair of links 
from the under frame of the carriage. The 1 belt is maintained taut by 
the weight of the dynamo and the tension of the belt is regulated by means of 
an adjustable counterweight or an adjustable spring. The belt and pulleys may 
be enclosed in a gear case similar to those used on velocipedes, one end of 
which is suspended by a spring from the axle frame of the carriage. 4 claims. 


12,461. “‘improvements in and in relation to ‘ fenders’ for electrical and ether 
tremeare, moterears, and suck ike vehioles.” J. W. Towle. Dated June 3rd, 1898. 
Relates to fenders for electrical and other tramcars, &c. A screen or net having 
a gun-metal frame, slides in channel iron guides, which are secured by trusses, 
and bolts to saddles or brackets carried by the journal boxes, and connected by 
rods. Stsy rods are provided. The fender may be fixed in any position by 
clamps. 2 claims. 


12,831. “Toll-tale Indicator for electric mast-heads and side lights of ohipe.” 
A. K. Turner. Dated June 6th, 1898. To indicate when mast-head and side lights 
are burning, the circuit of the lamp passes through a solenoid which attracts its 
armature, and completes a shunt circuit for an indicating lamp. If from any 
cause, such as the burning out of the lamp the current fails, the armature 
breaks circuit for the lamp and switches in a high resistance bell. 1 claim. 


24,833. ‘imprevements in means for suspending electric motors on - 
Hed vehicies.” S. H. Short. Dated November 24th. 1958. Relates to 


means for suspending electromotors on electrically-propelled vehicles. A frame 
is sleeved on the driven axle and supported from the frame of the vehicle at its 
opposite side by a link, cross bar and punge The motor or its casing is 
trunnioned on the frame and has projecting lugs engaging springs so that the 
relations of the spur wheels on the armature shaft and driven axle are not 
interfered with. 4 claims. 


24,866. “im lu apparatus for electrically tranemitting orders er 
signals, suitable ter use as a ship’s telegraph and the like.” A. N. Aloook. Dated 
November 2th, 1898. Relates to electrical ap tus for transmitting orders 
or signals from one place to another, and is suitable for use as a ship’s tele- 
graph, &c. The invention is described with reference to diagrams, and is 
too complicated for purposes of sbridgment. 6 claims. 


24,868. “im te in electris spark for, Sxplosion engines or 
motors.” F. R. Simms. Dated November nee 1888 Tue flxed igniting terminal 


is insulated from the plug by a coating of hard enamel packed with asbestos and 

secured by cones and a nut of metal or porcelain which is protected by a casing 

and insulating cover secured by a nut. The conductor is secured by nuts or 

by a nut, and the cock which supplies benzine at starting through the hollow 

ema. until the cylinder becomes warm enough to work with heavy oil. 
claims. 


24,837. “An electric alarm elook specially applicable for use in publio werks 
and other iastitatione.” T. Millar. Dated November 25th, 1898. Relates to 
alarms. An electric switch is closed by a bell-crank lever bearing pins which 
engage in notches in three discs rotating respectively in seven days, half a day, 
and an hour. 2 claims. 


24,848. ‘A regalat wansiormer fer retary current or polyphase current 
installations.” eaa os. & Co., Ltd. Dated November 25th, 1898. Relates to a 


transformer apparatus for regulating currents in polyphase current systems. The 
preferred arrangements for regulating the pressure in the leads supplied from a 
network isdescribed. The inner ring (of an induction motor) is wound in three 
points and connected between each winding to the network. The outer ring is 
similarly wound, and connected to both sets of leads. A rotating field is pro- 
duced in the inner ring, and induces electromotive force in the coils on the 
outer ring. This mgy be in phase or out of phase with the electromotive force 
impressed by the connection with the leads according to the relative positions 
of the coils on the two rings. Thus, by rotating the inuer ring, the electro- 
motive force impressed on the leads may be varied within limits. When using 
an induction motor, the rotor is prevented from rotating by means of a brake, 
and its position may be regulated by hand or by suitable automatic means. In 
modified arrangements, the coils on the inner ring may be connected to the leads 
or this ring may be fixed, and the outer ring movable. 1 claim. 


24,886. “ A new or improved electrical resistance measuring Instrument.” G. T. 
Hanchett and F. B. Sage. Dated November 26th, 1898. Relates to Wheatstone bridges. 
A box contains a battery and a compartment closed by a slide, to hold a tele- 
phone or other indicator, a band key, and flexible connectors. Two arms of 
the bridge are higher-resistance wires extended between three metal blocks. A 
third arm is a divided resistance, enclosed in the box, and connected at one end to 
the block, and at other points to blocks; either of the blocks may be plugged to 
abar. The fourth arm is the resistance to be measured, EA between 
terminals on the block and bar. The battery may be connected to the blocks 
by pressing contact springs provided on the band key. This also carries an 
end-piece which may be applied to any point on the wires. The telephone is 
connected to the end piece and the bar. A strip is provided to support the 
operator's hand. The top of the box is graduated to read directly in ohms. 
6 claims. . 

24,932. “improvements in appilances for overhead electric traction.” W.R. 
Smith. Dated November 6th, 1 Relates to electric traction of vehicles on 
rails or on roads, tbe current being supplied by overhead conductors. The 
supply and return conductors are mounted in a horizontal overhead conduit 
slotted on the underside and supported from cables or from brackets at curves. 
The current is taken bythe flanged wheels of a trolley, the wheels on the 
opposite sides being insulated and being connected through spring plates 
acting as brushes and flexible cables to the motor on the vehicle. At the 
points, a short length of the conduit works laterally on a vertical hinge or its 
roof, and is thrown to one side or the other by electro-magnets on the trolley 
engaging spring plates on the sides of the conduit, either magnet being excited 
according to the desired direction. At crossings, the conduits are mitred to- 
gether on the same level, with insulated rail lengthy and bye-pass wires. 
Hinged sections of the conduit are provided at intervals so that the trolley may 
be introduced or removed from the conduit by means of a tray mounted 
on a telescopic stand on the veblcle. The flexible conductors are led over 
adjustably-weighted pulleys or a spring-wound drum to take up their slack, 
To adapt flangeless wool vehicles, such as omnibuses, for electric propulsion, 
the front wheels ure replaced by athree-wheeled motor truck working on the 
same swivel pin. The frout wheel steers, and the others ure driving wheels 
with the motor. 9 claims. 


24,992. ‘improvements in telegraphio receivers.” G. Giorgi. Dated November 
25th, 1808. Relates to Morse receivers in which the take-up drum is mounted 
on a shaft provided with a brake disc between the drum and the driving 
electromotor. The brake lever is mounted on a pivoted lever having an 

-extension arm provided with an insulating piece. The piece is moved by a 
screw in the heel of the printing lever, and makes and breaks the circuit of the 
driving motor. The shaft is provided with a cam disc for moving the inking 

writing discs laterally by means of a pivoted lever, @ claiins, 


26,068. “ Improvements in electrical cut-outs.” H. G. Solemen. Dated 
November 28th, 1898. Relates to a construction of fuse in which a second 
fusible strip is immediately and automatically put into the circuit when the 
first one blows. In one form a bar is connec to one terminal and the main 
fuse connects it with a bar pivoted ona spindle connected to the other terminal. 
A second fuse connects the bar with a contact fitted with a stop. A contact- 
lever is also pivoted and is rigidly connected to an arm which normally is also 
tixed to the bar by a pin fitte tha handle. When the fuse blows, the spring 
pulls round the arm and with it the levers. The circuit is thus completed 
through the second fuse. 2 claims. 


26,806. “An ae obey conductor for submarine cables.” G. M. Hardlugham 
Dated November 28th, 1698. Relates to submarine cables in which the core is 
formed by a solid core surrounded by a layer of curved strips laid on spirally 
so as to closely fit the central conductor and to form a smooth outer surface. 
The core is insulated with gutta-percha. 1 claim. 


26,088. “improvements in electric surface contact tramways.” $. P. Thompson. 
Dated November 2kth, 1898. Electric railways and CEMAAT ÖN a road-contact 
system With clectro-magnetic switches. In addition to the contacts and con- 
ductor for supplying current, a second row of studs and a conductor is provided 
for the return in ae such as are described in Specifications Nos. 19,455a 
and 19,456, 4. D. 1896, and in Nos. 14,252 and 18,416, A. D. 1897. The studs may be 
connected directly to the conductors or by extra contacts on the main switches, 
or by a separate set of switches described in the above-mentioned specifications. 
2 claims. 


26,217. “Improvements in and rel to the production of electric currents.” 
; on - Dated November 29th, 1898. In staircase lighting and other 
small installations, a dynamo is driven by means of a spring and a train 
of wheels, and is arranged in parallel circuit with a secon battery. On 
closing the switch an electro-magnet attracts a rod against the action of a 
spring, releases a stop pin on the wheel, and starts the dynamo. When the 
magnet circuit is broken, the rod drops into the path of the pin and stope the 
dynamo. 2 claims. 


£6,269. “improvements in slectrical speed indicators.” R. Obst. Dated 
November 80th, 1898. The shaft, the speed of which is to be indicated, 
carries a wheel driving an electro-motor. The current is conveyed toa coil, 
which, according to the speed, draws in more or less of the suspended core, and 
by means of the pointer on its axis, indicates the speed. 2 claims. 


26,382. “ Improved means for supplying and controlling the of power te 
electric motors.” J. V. Johnson. Dated November 30th, 1898. Relates to mesus 
for supplying and controlling the supply of power to electric motors. Tho 
invention has for object to avoid the difficulties due to overloading, to cut off the 
motive power on the application of the brakes, and to render it impossible 
when power has been cut off to re-supply the motor with power except by 
commencing at the zero or minimum point and increasing as required. A con- 
troller regulates the supply of current to the motor. In the circuit there is a 
switch having one jaw stationary and the other 1 outwards by a spring, 
and kept closed by a latch and pin. The lug on the controller presses against a 
cam-like projection on the movable jaw when the controller is in the zero 
position. The solenoid is so constructed that, when the current passes through 
the thin wire, as when the brake lever makes contact with the terminals, the 
supported core is raised and pushes up the latch, and so operates the switch. 
On the imposition of an overload the excess current passing over the main line 
advances the core of the solenoid and so breaks the circuit, as explained above. 


12 claims. 
26,314. “im in ratus for traneierming alternating inte cos- 
tlauous olectrica and ocavereety.” C. 8. Abel. "en November 30th, 


uous ourrents ; 

1898. Relates to reversible apparatus for converting i and direct 
currents. In the machine forming the invention and oe for simple 
alternating currents, one of the windings is dispensed with, and the part of the 
apparatus rotates as a synchronous motor. The stator is fitted with six bobbins, 
each having a sinusoidal winding. Additional windings are fitted in notches 
and prodace intermediate poles. The motoris fitted with bolts and copper 
rings and with crossed windings, one in series with the external circuit for the 
continuous current, and the other in shunt with the collector. The axle of the 
machine carries the rings for these currents, and also rings for connecting the 
segments and brushes for taking off the continuous current. 1 claim, 


26,417. ‘‘A switoh for electric clroutts.” J. Eok. Dated December 2nd, 1898. 
Switches adapted to control several circuits from one handle. A number of 
contacts are fixed upon a base-plate. The movable contacts are fixed on rods 
having a longitudinal movement which is controlled by the lever. Each rod is 
connected to the lever by a spring and the rods are connected together by a 
slotted frame. Positive movement is given to the rods by the lever striking the 
frame, and a quick break is given by the Na All the circuits are broken 
when the lever is in the middle position. The contacts are preferably insulated 
from the rods, which are also insulated from the lever, thus giving a double 
insulation. 4 claims. 


26,478. ‘“‘Electrio igniter or sparker for oll, or vapour arr F. W. 
n e Dated December 2nd, 1898. To prevent failure of ition when 


electrical igniters are used, owing to the current passing through the deposit 
that accumulates around the sparking terminals, a recess is formed in the in- 
sulation deep enough to prevent the combustible gases from coming in contact 
with its surface and forming'a deposit thereon. Several forms of recess are 
described. 2 claims. 


26,687. ‘Apparatus fer transmitting motion to a distance hy means of electrical 
energy.” Siemens Bros. & Co. (Siemens & Halske, Aktion Gesefisehaft.) Dated 
December 8rd, 1898. Relates to the electric step-by-step transmission of 
motion in either direction by means of rotary phase currents. The apparatus 
is similar to that described in Specification No. 8,041, a.p. 1897, except that each 
motor is double. The two individual motors on each shaft have their fields 
reversed, 1 claim. 


26,870. “Improvements in electrical laduotion a tus.” 8. B. Marais. 
Dated December 6th, 1898. Induction coils adapted for producing currents of 
very high frequency. Both the primary and secondary coils are wound as flat 
discs, and the primary is arranged near the periphery of the secondary. In 
arrangements with more than one prim and secondary coils, the terminals 
of the secondary are connected to the centre of the coils. The box is preferably 
fitted with a removable top and bottom anda central partition. The primary 
coils consist of a few turns of coarse wire or ribbon, and are connected in series. 
The secondary coils are also connected in series, and are separated from the 
primary coils by a glass or like plate. They are supported in position during 
construction by glass or similar rods, which form a grid and so prevent distor- 
tion. When the coils, &c., are in, the box is filled up with a fusible insulating 
material. The wire connecting the two coils may be connected to a socket for 
an additional terminal. In a simpler construction, with only one secondary, 
one terminal is connected to the centre of the coil and the other to the peri- 
phery. In a modification, pluralities of coils are employed, each primary 
enclosing asecondary. 10 claims. 


22,037. “An improved machine fer wrapping thread, soir god other werkable 
materials round wire, rod, or cord lengthe, cepeokalty appi for wrapping N- 
trical condacting wire.” W. P. Thompson. (J. Sohmidt.) Dated October 19th, 
1898, Electric conductors and other wires and fods or cords, &c., are covered 
with thread or other material in an apparatus consisting of a hollow spindle 
through which the wire, <c., passes, and on which a hollow shaft runs. The 
shaft carries a driving pulley and tightly fitting bobbin for the thread, &. A 
concentric guide-ring is mounted on the frame, and is provided with a freely- 
moving rider through which the coveriny-thread passes. The wire, &o., does 
not rotate, but is fed longitudinally. The spindle is provided with right and 
left banded helical grooves, to act as lubricating channels, 3 claims. 


22,079. improvements in and connected with carbon brushes for dynamo-eleciric 
machines or motors.” The British Thomeon-Honston Company, Limited. (A. L. 
Rohrer.) Dated October 30th, 1898. Relates to brushes, For the purpose of 
attaching a conductor to a carbon brush, the brush is cut away to receive a clip 
ſorined with a loop into which the conductor is compressed. e cut away part 
of the brush is electroplated and the clip soldered thereto, after which the joint 
may be electroplated. 8 claims. 
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EARTHING ELECTRIC LIGHT MAINS. 


THERE has recently been a good deal of discussion on the 
question of the earthing of electric light and power mains, 
uot only in this country but also in the United States. A 
committee of the National Electric Light Association has 
been considering the question, and has recently published a 
report recommending the earthing of the neutral wire of low- 
tension, three-wire, direct-current systems, on the ground 
It would 


appear from this report that nearly all the American fire 


that the risk of fire is greatly decreased thereby. 


offices look upon the earthing of the neutral as an extremely 
dangerous practice, and one which greatly increases the fire 
hazard, but the committee somewhat sarcastically. remarks 
that those who have more practical experience take the 
opposite ground, and states that in spite of the fire offices, it 
is the almost universal practice to permanently earth the 
neutral wire. l 
In England the earthing of the neutral wire has been 
chiefly discussed in connection with three-wire systems with 
200—250 volts between neutral and outers, and has been 
advocated principally with the object of keeping the maxi- 
mum potential difference between any conductor and earth 
below 250 volts. 
system is still covered by the Edison patent, and ig 


In America, however, the tbree-wire 


almost always worked at the standard pressure of 110 volts 
between neutral and outers, and 220-volt lamps have chiefly 
been used on two-wire systems, with the object of obtaining 
the benefits of the Edison thrée-wire system without 


. infringing the patent. 


The report also recommends the earthing of one wire of 
the secondary circuits of step-down transformers. It appears 
that in America a number of deaths and fires have been caused 
by the failure of the insulation between the primary and 
secondary coils of transformers, and by the passage of the 
primary current over the secondary circuits, In this 
country, on the other „hand, although it has been 
by no means an unknown thing for the primary 
current to get on to the secondary winding, there 
have not been many serious accidents to the public 
from this cause. In the United States, transformers are 
often fixed on poles, or on the roofs or walls of houses, and 
the committee states that it has been found almost 
impossible to effectively carth the càses of such trans- 
connected 


formers. It regards an “earthing device” 
8 8 


to the secondary as a snare and a delusion, and 


expresses the belief that the permanent earthing of 


one wire of the secondary circuit, though not an 
absolute preventive of accidents, will greatly reduce 
the danger to the public from high tension transmissions. 
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RECENTLY some very practical experi- 
ments in connection with Captain Jack- 
son's system of wireless telegraphy were 
carried out in the Mediterranean. The fleet was divided into 
two portions, so as to represent two fleets, the one being 
strong in battleships, and the other having fewer battleships, 
but a superior squadron of cruisers, destroyers, and torpedo 
boats. The operations were carried out in the immediate 
vicinity of the island of Lemnos. The hostile fleet were 
known to be starting from Dideagatah, a port on the 
southern coast of Turkey in Asia; they were the superior in 
battleships. The inferior or friendly fleet, which possessed 
more cruisers, lay in Port Moudros, which takes a large bite 
out of the southern coast of Lemnos Island, running up 
well into the interior of the island. The Vu/ean, which 
formed one of the cruisers of the Lemnos squadron at the 
commencement of hostilities, took up a position about 
10 miles north of the island, remaining under weigh, 
and receiving all information obtained by the other cruisers 
who were scouting to the northward and transmitting it by 
wireless telegraph right across the Island to Port Moudros, 
where their battleships lay. Thus the friendly fleet lay 
snugly at anchor entirely hidden from view, and all the time 
receiving reports from their cruisers through the Vulean. 
On the fourth day of the manœuvres the hostile fleet were 
located in force to the North of the Island, the scouting 
cruisers were signalled to close and the enemy thereupon 
gave chase, the battleships from Lemnos waited until the 
cruisers had led the enemy fairly close, and then out they 
came from their hiding place. Then ensued a battle royal 
between both fleets in force, Had it not been for the wireless 
telegraph the probability is that the cruisers would have been 
driven into Moudros Harbour to their own battleships, and 
the enemy would thus have been able to establish a blockade 
to their advantage. The distance over which the Vulcan 
telegraphed was not strained, the object being chiefly to 
point out certain circumstances under which the use of a 
wireless system became invaluable, and it was generally con- 
sidered that this was thoroughly well demonstrated. 


Wireless Telegraphy 
in the 
Mediterranean. 


QUANTITATIVE analysis by means of 
Electrolytic Methods electrolysis has failed to become as popular 
of Quantitative 
Aa amongst analysts as Classen, the pioncer 
of this method, anticipated. His work, 
“ Quantitative Analyse Durch Electrolyse,” has, until com- 
paratively recently, remained the only classic on the sub- 
ject. Within the last few years, however, many have turned 
their attention to it, anticipating that the methods of electro- 
lytic analysis were capable of extension and development, and 
appeared likely to be extremely useful in adding to our 
knowledge. Indeed, in 1894, the British Association ap- 
pointed a strong Committee to collate existing results and to 
carry on researches on the subject. Six reports have now 
been issued, and the labours of the committee have included 
a complete bibliography on electrolytic analysis, which alone 
would justify its existence. A great deal of experimental 
work has been carried on by various members of the com— 
mittee, and the latest results were recently published at the 
Bradford meeting of the British Association ; this report, 
concludes their work. Most of this report is of interest 
chiefly to chemists, and for the details we must refer them 
to the Proceedings, The chief results, however, were the 
following :—Bismuth can be determined electrolytically 
with accuracy in simple and dilute solutions containing 
citric acid and even relatively large proportions of free nitric 
and sulphuric acids; but its electrolytic separation from any 
of the metals with which the committee have experimented 
cannot be recommended. In all cases in which the deter- 
mination of very small quantities of iron in organic products 


is concerned, the exceptional delicacy of the electrolytic 
method, its freedom from the sources of error that arise with 
other methods on account of the inherent presence of salts 
and of organic matter, and, finally, the ready check on the 
nature and amount-of the deposited metal, render it capable 
of giving reliable and comparable results under all con- 
ditions. 


In another column we are printing 
the report presented at Bradford by the 
British Association Committee on the 
Small Screw Gauge. The matter has been under considera- 
tion for a number of years, and now definite recommenda- 
tions are made. The advantages of the form of thread 
recommended are undoubtedly g great, but it is unfortunate 
that what is in the main the same committee should have 
given the advice upon which we have all acted for the last 
15 years, and which is now pointed out to be seriously de- 
fective. The committee are alive to this point of the case 
and propose to show practically that the change would cause 
no inconvenience, since the new threads will be, in practice, 
interchangeable with the old. If they can do this, it is to be 
hoped that the new threads will come into use, since, from 
the point of view of mechanical design, they are distinctly 
in advance of the old ones, The committee, as now consti- 
tuted, is a strong one, and appears to have gone into the 

matter very thoroughly. 


British Association 
Screw Threads, 


Resistance of Road Vehicles to Traction.—A_ paper 
on this subject presented to the Bradford meeting of the 
British Association by Prof. Hele Shaw, points out that on 
French roads speeds of 40 and 50 miles per hour have 
recently been achieved, and even maintained for a distance of 
300 miles. The same is possible in this country, though it 
is illegal. With heavy traffic, however, 2-tou vehicles are 
limited to 8 miles per hour, and with 3-ton vehicles 5 miles 
is the limit in law. We venture to think that such speeds are 
often exceeded by their drivers—sometimes unknowingly. A 
speed of 6 miles per hour appears to be a mere crawl if one 
be upon an electric tramcar. Years ago the tractive resistance 
of vehicles was made the subject of investigation by Morin, 
Tredgold and others, but little has been done to supplement 
their work, more especially since the use of soft tires has 
demanded that fresh figures ought to be now obtained. The 
author recently made some such attempts with speed indi- 
cators and traction dvnamometers, but he has no results to 
produce of auy value, as he had employed very imperfect 
apparatus, This paper appears to be a preliminary ouly, 
as it was announced that application was to be made to the 
British Association for funds to continue the investigations. 
If they are to be made, one would advise the employment of 
steadying devices, such as oil dashpots, in order to take the 
angles out of the records. We think also that dynamometers 
that depended for their action on hydraulic transmission of 
pressure would possibly be found most useful, and that much 
might be learned of road resistance by allowing vehicles to 
drift by gravity down hills of carefully measured inclination, 
and comparing their velocities after different lengths of run, 
with that attained by an entirely frictionless or ideal vehicle 
drifting in the same wav. Obviously, the amount by which 
the velocity gained in one second fell below the theoretical 
value would bea measure of the resistance due to air and 
friction. By means of stakes, an accurately running record 
ribbon and a press-button, the speed at passing each stake 
could very readily be taken. It would be better that the tacho- 
meter should show neither miles per hour nor revs. per minute, 
but that it should indicate feet per second, and while we think 
highly of the tachometer, we should prefer the speed indi- 
cator to record on a ribbon. It is difficult to get these 
ribbon indicators to run evenly at quick paper speeds. For 
regularly organised tests, it might be better to allow the 
paper ribbons to be driven by the axle of the vehicle, so as 
to give a measure of the space passed over, while the time 
might be recorded by a press-button on the ribbon, either 
auitowraphically or by an observer with a watch. 


N 
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THE PADERNO ELECTRIC - POWER discharges to the framework. In order to keep the coils at a 
STATION. ‘sufficient distance apart at their ends, one coil is brought 


straight out, and another is bent outwards, and the third 
bent inwards. It would not be ible, therefore, to draw 
In one of the pictures accompanying this article we give a the .armature along parallel with the shaft. Provision is, 
view of the generating station at Paderno, on the River Adda, however, made for inspecting the coils and thoroughly 
the current from which is being trans- . = 
mitted to Milan, a distance of 82 kilo- 
metres, for the purpose of running the 
tramways and the lighting of that city. 
Readers may remember that this 
plant is unique in that the three-phase 
currents are generated at 13,500 volts, 
thus avoiding the use of step-up trans- 
formers. Another feature of interest 
is that this fine station, containing 
13,000 H.P. of generating plant, and 
another at Porta Volta, which will 
have 12,000 H.P., has been laid down 
by a company—the Edison Company— 
for a city of less than half a million popu- 
lation, or,say, the size of Birmingham. 
Further, the municipality own the 
tramways track, which is over 98 kilo- 
metres (60 miles) in length, and the 
fares are only 5 centimes from 7 to F - A ; 
9 a. m., and 10 centimes afterwards, — Sih N se 
or, say, gd. and $d. respectively. fae ers . | i 
The water for the power station is 20.160 H.P. ALTERNATOR (13,500 vors) aT PaDERNO. 
taken through a head sluice havin 
six iron penstocks, and is carri 
through a concrete-lined conduit 2,268 
- metres long, having two open cuts of 
230 and 352 metres, and three tunnels 
405, 270, and 1,005 metres each, 
giving finally a head of 29 metres. 
The conduit delivers 45 cubic metres 
of water per second, the rate of flow 
being 2'7 metres per second, this corre- 
sponding to about 13,000 effective 
horse-power at the alternator terminals. 
Turbines.—Seven in number, by 
Riva & Monneret, of Milan, are of 
the tangential central discharge type, 
with bucketed wheels, arranged in pairs 
upon a horizontal shaft. The water 
is received at the periphery and dis- 
charged inwards, and on account of 
the variation of water level in the 
river, the wheels run under a constant 
pressure head of 23 metres, the re- 
maining 6 metres of fall acting by 
suction. 
The highest variation of speed is 
2 per cent. in ordinary work and 4 per 
cent. when the load is suddenly in- 
creased or diminished by 25 per cent. 
This is effected by a Ganz & Co. 
hydraulic governor, which is practically 
an hydraulic engine with two pistons 
controlling a ring which, by 
moving tongues, expands or con- 
tracts the area of the admission 
channels. In addition there is a 
regulator consisting of a small electro- 
motor, which can be moved in either 
direction from the switchboard. The 
efficiency is 82 per cent. The turbines — 
are connected to each alternator through 
an electric coupling. | 
Alternators.—Seven Brown- Boveri 
three-phase machines, each 2,160 H. P., 
18,500 volts, 42 periods, 180 revo- 
lutions. The steel fly-wheel carries 
28 laminated poles, each wound 
Ferranti fashion, with bare copper | 
3 x 32 mm. on edge, and insulated PADERNO GENERATING STATION. 
with paper. The armature, 4'1 metres 3 , , ; 
diameter, has its windings completely enclosed by thick micanite cleaning them—a most important matter for such a high 
tubes, which project 10 cm. beyond the iron to guard against voltage—by the whole armature being capable of oe 


Porta VOLTA CENTRAL STATION, MILAN. THREE-PHASE ALTERNATING CURRENT 
aT 3,600 VOLTS. 


582 


THE ELECTRICAL REVIEW. Tel 47. wo.1,109, Ocrosmn 5, 1900. 


rotated by a rack on its outer periphery. It will be noticed 
from fig. 2 that the Brown alternator armature frame is 
carried on the bearings, thus giving a perfect method of 
centreing. 

The internal reaction does not exceed 5 per cent. on non- 
inductive load and 16 per cent. on inductive load, with 
power factor of 0°80, the efficiencies being 95 per cent. and 
93 per cent. 2 — 

Transmission Line. —Six three-phase lines, or 18 wires in 
all, each being 9 min. diameter. Po pole lines, that is, nine 
wires on each pole, arranged five on one side, and four on 
the other. The distance between any two wires is 600 mm., 
and between any two wires of the same phase 1, 039 mm. 
Average span 60 metres, the sag varying from 0°60 m. in 
winter to 1°20 m. in summer. Drop of volts due to resist- 
ance and self-induction of line and transformers 124 per 
cent. Repairs on the line are very simply carried out by 
putting all the load on to one sct-of nine wires, the voltage 
at the generators heing temporarily raised to allow for the 
greater drop. 

Poles.—Masts of lattice iron 10 metres high, each weigh- 
ing 400 kg., set in concrete, At angles the two poles are con- 
nected by diagonal cross-bars. Rent is paid by the Edison 
Company for the ground traversed by the posts. 

Lighining Arresters.— Both Wurtz non-arcing metal 
rollers, and the Siemens & Halske horn type. 

Porla Folia Ausiliary Station.—Besides the main station 
there is an intermediate transformer and auxiliary power 


—— — 
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station dt the Porta Volta, at the city boundary. Here there 
are two 225-H.p, and three 1,000-H.P. steam-driven alter- 
nators, generating current at 3,600 volts. There are also 14 
step-down 350-KW. Ganz transformers, reducing pressure 
from about 12,000 to 3,500 volts. 

Sub-station.—The sub-station proper is at Santa Radegonda, 
near the cathedral square. This contains four motor-genc- 
rators, each of 500 Kw. 500 volts for the tramways, two of 
250 KW., and two of 60 kw. for the three-wire lighting net- 
work at 110 volts, The dynamos in each case are driven by 
asynchronous motors at 3,500 volte, 


THRER-PHaSE ALTBRNATOR BY Ganz & Co. 


THREE-PHASE ALTERNATOR BY GANZ 
AND CO. 


BELOW we give a detailed drawing of a large three-phase alter- 
nator which is to be seen in the Hungarian Section at the Paris 
Exhibition. This alternator by Ganz & Co. gives 1,200 Kw.. 
at 2,200 volts, and is driven by a compound horizontal con- 
densing engine, by L. Lang, of Buda-Pesth, running at 125 
revolutions per minute. The alternator has 48 poles for a 
frequency of 50 complete cycles per second. The iron of the 
armature core is 0°5 mm. thick, the bore 134 feet, and the 
conductors are wound through micanite tubes, a feature of 
the machine being that there are 2} slots per pole per phase. 
The exciter is driven by a link from the crank of the engine, 
its output heing 200 amperes 90 volts. Working on an. 
inductor load of 0'7 the increase of voltage on breaking the 
current of the generator increases about 15 per cent. if the 
speed and the voltage of exciting is kept constant. Ona 
non-inductive load the augmentation of voltage would be 
only 5 to 6 per cent. 

When giving the full output of 1,200 kw. on an inductive 
load of 0°7, the temperature of any part of the machine 
will not exceed 35° C. above that of the surrounding 
air. 

The total weight of the alternator is 43 tons, of which 
the field magnet system accounts for 214 tons. 


Messrs. Ganz & Co. have a most extensive exhibit, ranging 
from electric overhead travellers to small induction motors 
and measuring instruments, A particularly interesting 
instrument is the Hoór “ slipmeter,” which enables a careful 
observer to measure the slip of single and polyphase 
motors, 


The group of original apparatus is particularly interesting, 
especially the first attempts at alternating current trans- 
formers, in which this firm was one of the first, if not the 
very first, to do really useful work. 
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MR. HEATHER’S PAPER ON THE ELECTRIC 
TRANSMISSION PLANTS 
AT MOODIE’S GOLD MINES. 


E. K. SCOTT. 


‘Tue Institution of Civil Engineers have recently published 


(see Vol. cxli., p. 269) Mr. H. J. S. Heather's long expected 
paper on the electric transmission plants at the Moodie's 
Gold Mine, South Africa. 

The information in the paper is particularly interesting, 
us it gives the actual results of working of two rival systems, 
viz., continuous current at 8,000 to 500 volts, supplied by 
the late firm of W. T. Goolden & Co., in 1893, and three- 
phase alternating current at 200 to 10,000 to 190 volts 
supplied by the Allgemeine Elektricitäts Gesellschaft, through 
Reuert & Lenz, of Johannesburg, in 1896. 

The table below gives the leading particulars of the two 
plants, the chief difference being that the three-phase line 
is worked at a much higher voltage, and that the continuous 
current system had a distributing station 44 miles from the 


power station, in which were two motor-generators. 


System ate si | Continuous current, Three-phase, 


| 
= „ | 
Makers of plant | W. T. Goolden & Co. | Allgemeine 


Elektrici- 
tats Gesellschaft. 
Contract made... 1893. . 1896. 


Distance of trans- | 44 miles to distributing 94 miles to Fortuna, 
mission. station; 5 miles with branches to 
further to Fortuna Agnes and Ivy exten- 
| mine, and 2 miles to sion mines, &c. 
Agnes mine, &c. 


Voltage on trans- 3,000 10,000 
mission line. i | 
Pelton wheel. | Two wheels 6 feet diameter, 250 H.P. each, when 
working on 150 feet fall. Water resistance in 
connection with Doolittle regulating gear. 
Generators. Two rope (separate) Four rope (single)driven 
driven dynamos in alternators, each 500 
series, each giving] kw. 200 volts, 430 
1,500 volts 55 amps. revolutions, 50 ~. 
| at 500 revolutions. The four machines run 
| in parallel. 
Exciters . | Two, each giving 30 Four, each giving 50 


amperes, 110 volts. 


amperes, 100 volts. 
= Four step-up oil trans- 


Step-up trans- 


formers. formers, three-phase, 
, each 100 kw. 
Transmission line Eight wires altogether | Six wires altogether. 
Cross arms . Iron vist Siege Wood. 


Step-down at re- Motor- generator, two Four step-down (oil) 
ceiving end of machines in series, three-phase trans- 
line. reducing from 2,810, formers, each 100 KW., 

to 625 volts, in a 9,500 to 190 volts. 


distributing station | Transformers close to 
44 miles from power, motors, no distri- 
station. buting station. 


Motors first set Ten each of 11 H.. Three, cach 50 H. p.; 

to work. GOOlden type; two, each 30 fl. p., 190 
volts, 570 revolutions. 
Motors insulated from 
earth. Water resist- 
ances. 


' Gramme armatures. 
| Two motors of 45 H.P. 
i of E. C. Co.’s type, 
with drum arma- 
i tures. Metallic start- 
ing resistances. 
Keystone Wurtz, A. E. G., and 


Types of light- 
Siemens & Halske. 


ning arresters 
used. 
Efficiency from | 
generator 
switchboard to 
motor pulleys. 


About 47 per cent. About 80 per cent. 
i? 


The high tension continuous current passed through the 
motor armatures of these machines in series, while the gene- 
rator armatures were connected in parallel, and together gave 
130 Kw. at 625 volts, the power being then divided into five 
separate circuits. In the case of’ the three-phase trans- 
mission, this distributing station, with its shifts of men, &c., 
was entirely done away with, the high tension line being in 
each case taken right up to the motors at the various mines, 
where ordinary static three-limb transformers reduced the 
pressure to 190 volts. 

The fact that the three-phase installation followed the 


seemed to be less liable to breakdown. 


continuous was no doubt of some advantage in engineering 
the latter, as it gave an opportunity of rectifying a number 
of minor details. Thus, in the original plant, each of the 
generators was driven by five separate ropes, each 14 inches 
diameter, and as these worked over a 22-inch diameter 
pulley, they had to be renewed every six months. In the 
case of the three-phase machine, on the other hand, a much 
better relation between the diameter of the rope and the 
diameter of the pulley was provided, the rope being 1 inch 
diameter, endless and running over a 18 groove pulley 
314 inches diameter. The makers of the original plant 
went to some trouble to reduce the number of spares by 
making the generator and motor of the motor-generator 
armatures alike, and thus have only one spare armature. 
As it happened, however, the character and length of the 
road between the generating and distributing station pro- 
hibited the removal of the armatnre. 

The author thinks that the earthing of the generator and 
motor-generator frames on the old plant was probably a 
mistake. In putting up the new plant he insulated the 
transformer frames from earth by about 6 inches of timber. 
All the motors with the exception. of onc—the hoist—were 
on wood, and the main generators were placed on vuleanised 
fibre 4 inch thick. It is noteworthy that the only break- 


‘down of a 3-phase transformer from lightning, happened at 


the hoist, the low tension coils being connected to the only 
motor having an earthed frame. : | 

The porcelain insulators provided had, the inuer petticoat 
dipping into an oil cup. This gives very high insulation, 
but it was found that under the hot sun the oil was sdon 
dried up, and in the rainy season the rain was liable to 
splash up from the cross-arm and displace the oil. 

The three-phase motor which Mr. Heather found most 
suitable had slip rings and a water resistance for inserting 
into the rotor circuit whilst starting up. He mentions 
that the original continuous current compound-wound 
motors gave a better starting effort, but as it happened the 
capability of starting was not of great importance, as almost 
all the machinery was required to run constantly day and 
night. 

The anthor's remarks on lightning arresters are extremely 
interesting, the Barberton district being one in which 
lightning is very prevalent. Mr. Heather noticed that the 
telephone insulators broke down during a lightning storm a 
good deal more frequently than the power insulators, and on 
investigation, he found that it was due to the thinness of the 
earthenware between the wire and the insulator bolt, this 
being only } inch thick on the telephone insulators, as against 
5 inch on the power insulators, The trouble was overcome 
by simply leaving the end of the bending wire long enough 
to be bent down and round until its extremity came to 
within 4 inch of the insulator bolt. After these short spark 
gaps had been fitted to about every tenth pole, there was 
hardly any other case of a telephone insulator breaking 
down. The great value of the Siemens & Halske horned 
type arrester is pointed ont. l 

Summarised, the most conspicuous advantages of the 
three-phase transmission were :— 

1. The saleable output from a given quantity of water 
was about doubled, this being mainly duc te the increased 
voltage and the abandonment of the distributing station. 

2. The staff and other expenses were reduced nearly one- 
half, the new plant being run by three white men, two of 
whom each take six 12-hour shifts per week, and the third 
man has charge of the station generally and takes the other 
two shifts to make up the seven days’ run. | 

3. By improved arrestors, running through thunderstorms 
was rendered possible, resulting in an average gain in running 
time of over 14 hours per month. 

4, The unsatisfactory telephone service was rendered 
superfluous as far as regards the running of the machines. 

5. About 15 tons of copper was saved over that required 
on the old line. l 

6. The windings of the three-phase generators and motors 
This was partly due 
to the windings being carried through slots in the core 
instead of laid on the surface, as in the original machines. 
The absence of commutators was also of great advantage. 

7.-The switching arrangements throughout were ex- 
tremely simple, more particularly at the motor ends. The 
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liquid resistance starter for the three-phase motor proved 
very convenient. | 1 

8. The motor speeds being dependent only on the fre- 
quency, remained practically constant, so long as the 
generators were kept running at a steady pace. The taking 
off or putting on of any motor had no effect whatever on 
the speed of any other motor; whereas, on the. continuous 
current system, the taking off of a motor allows the voltage, 
and therefore the speeds of any other motors on the same 
circuit to increase. ea eu, xt £ 


` 


THE LIMITATIONS OF BLOCK SIGNALLING. 


THE remarks of Eieut.-Colonel Yorke in a recent report, on 
the apparent negligence of signalmen in carrying out their 
duties in strict accordance with the rules of the service, 
merit more than ordinary attention, backed up as they are 
by specific instances of cases in which he has conducted 
inquiries on behalf of the Board of Trade. Rail- 
way signalling demands implicit obedience to rules in 
order to ensure safety, and the developing of the signalling 
apparatus has ever had in view the imposition of checks 
upon the operations of, and between, the signalmen concerned. 
When so responsible an officer calls attention to apparent 
disregard of. regulations which alone render the checks 
effective, the position seems to be of a very serious character 
indeed. 

„The object of block telegraph signalling is to prevent 
more than one train being in the section between two block 
signal cabins on the same line at the same time.” 

This definition by mentioning only the“ telegraph signal- 
ling ” apparatus would seem to imply that such apparatus 
constituted the “ block.” This, of course, is far from being 
the case. The outdoor mechanical signals, which alone 
finally control operations on the line, are of the first import- 
ance. The definition, moreover, would be more complete if 
it read.. . . between two consecutive signal cabins in 
operation for the time being. 

It is, of cofirse, perfectly well known that the block is 
a system of discontinuous section signalling, in which the 
electrical apparatus is used for making arrangements for the 
passage of trains, and for notifying and recording as long as 
necessary their positions on the line from time to time. The 
outdoor signals, as already stated, control the actual move- 
ments of the trains. It is also perfectly well known that 
both classes of apparatus are operated by the same man for 
any block post or cabin. 

If we consider the grouping of the apparatus under the 
control of a signalman and the rules under which he must 
operate it, we are at once struck with the apparent import- 
ance given to co-operation between the two signalmen con- 
cerned with a section in so far as the electrical apparatus is 
concerned, and their perfect independence in the operation of 
the mechanical signals. Without detailing operations which 
are perfectly well known, the net result may be shown to be 
that the signalman to whom a train is being despatched is 
responsible for the entrance of the train, and controls the 
condition of the section generally, whilst the signalman at 
the entrance to the section is responsible for detaining it 
until he has obtained permission for its despatch according 
to rule. In so far as regards information of the condition of 
the section from time to time the two men are on an equal 
footing, since the electrical apparatus exhibit identical 
indications at both points simultaneously. 

Hence we see that checks exist in working the electrical 
apparatus by which the signalmen exchange information and 
make arrangements, and record the latter as long as may be 
necessary. At this point, however, the checks cease. There 
is no interdependence between the two classes of apparatus 
employed, and there is, further, no interdependence between 
either class of apparatus and the trains they control. The 
checks against error in working the electrical apparatus again 
are only effective on the assumption that both signalmen are 
equally cognisant of the exact circumstances obtaining at 
any time. There is, therefore, no certainty that the 
apparatus exercising direct control over the movements of 
trains will be worked in absolute consonance with the 
apparatus by which the arrangements are mutually made, 


on the information supplied to him by his confrères. 


The signalman at the entrance to a section may, if pre- 
occupied or absent-minded, send a train away without having 
obtained permission to do so, and, similarly, the signalman 
at the exit from a section may give the necessary permission 
for a train to advance without having satisfied himself that 
the previous train has been fully disposed of. In the first 
case the mechanical signals are operated improperly and 
independently of the man most concerned, and in the second 
case the train is sent away under prohibited conditions 
because the man controlling its despatch has no means 
of checking the actual conditions, and must rely mec 
That 
the electrical apparatus may be indicating plainly the exact 
conditions at the time has, in many instances in the past, 
been found quite insufficient to prevent the blunder. Human 
beings are all subject to fits of abstraction. In some cases 
the result provides the funny man with a jest; in other 
cases the result is a railway accident, which is “no joke.“ 

Rules and regulations may be drawn up to control almost 
any operation, and the more multitudinous they are the less 
reliable they become. The drafting of such rules, more- 
over, recognises the liability of those for whose guidance 
they are drawn up to go astray, and do that which is not, 
à propos to the circumstances of the time. How, otherwise, 
should rules be necessary? They also imply an instan- 
taneous recognition of the circumstances they regulate, which 
is not always justifiable, and the history of the development 
of railway signalling tells of a continual struggle between 
rules and apparatus, in which the latter alone has justified 
itself, and the former have been invariably found wanting. 

Granted, then, that human nature is fallible, and that the 
provision of the most elaborate rules has not entirely 
banished the possibility of serious results from momentary 
lapses, in what direction should checks be imposed? Should 
it be in the preliminary arrangements between two equally 
fallible persons, as at present? or should it be in the direct 
execution of the arrangements arrived at jointly, and with 
especial regard to the order and continuity of the opera- 
tions to be performed? That checks which act directly in 
the manner indicated are available, and in usé to a small 
extent, is well known. That the cost of installing such 
apparatus in place of that now in use or of adapting the 
latter, will be great, is true. Zhe question, of course, is, 
Are the results likely to justify the expense? 


NEW FORM OF CALORIMETER. 


In his paper to the British Association Prof. Good- 
man described a new calorimeter, consisting of two 
vessels on one end of a balance, which will turn with 
Te lb. in 120 lbs. From one vessel he draws water 
at a certain fixed temperature, and injects it by means 
of the steam to be measured into the other vessel. The 
mixed stream passes a thermometer, and this is read every 
10 or 15 seconds. The final difference in total weight is the 
weight of the wet steam added. The alteration of the 
weight of the two vessels shows the addition or abstraction 
of their contents. If the water used is represented by w, 
and the added steam by s; the dryness fraction of this 
steam by z; if L stands for latent heat of steam; 7 its 
temperature; 4, the mean temperature of the mixed stream; 
fi that of the original unmixed water, 


W 
＋ (fs — h) ＋ 42 — 7 
L l 


The errors are claimed not to exceed at most 1 per cent. in 
the quality of the steam, but the author evidently has grave 
doubts of the possibility of securing a fair sample of steam, 
and here we agree with him. We do not believe there is in 
existence a reliable means of taking even approximately accu- 
rate steam samples. Bent pipes, perforated pipes, salt tests, 
and all the rest of the devices employed for this purpose 
are useless. The author also condemns that much- 
praised instrument, the throttling calorimeter, for he 
denies that the specific heat of superheated steam is 
invariable. Mr. Grindley, of Manchester, says it varies 
from 0°4 to 0°68, instead of being constant at 0°48, 


c= 


Vol. 47. No. 1,193, OcToBER 8, 1900.] 


THE ELECTRICAL REVIEW. 


585 


as until lately assumed. But we are not told at what 
temperature the specific heat varies in this manner. We do 
not believe it varies at a given temperature from the same 
figure, but Prof. Goodman is lax in his paper, and does not 
define his objection. He does, however, plainly state that 
Continental engine makers have obtained their reputation by 
stating that they only guarantee steam engines on an equiva- 
lent consumption of dry steam, and that reduced to this 
basis British makers would show as well. Often steam 
reaches an engine much wetter than 2 or 3 per cent. He 
also points out how certain boilers have been claimed to be 
economical purely on the basis of the amount of water 
passed through them, ostensibly as steam, really as hot water 
and steam. We confess to having very little faith in pub- 
lished records of evaporation and steam dryness tests, and 
we think they ought to be put on to a firm basis by means of 
superheating. It is bad practice to-day to attempt to use 
steam that has not a considerable degree of superheut. 


CURRENT SPECIFICATIONS. 
XXXI.-ABERDEEN TRAMWAY EXTENSIONS. 


SUMMARY. 


Scope of Contract.—Supply of 25 completely equipped electric 
tramcars, and conversion of six horse cars for electric work. 


Type of Car.—Double-deck, to seat 52 passengers, 24 inside and 
28 outside. 


Gauge of Line.—4 feet 84 inches. 

Type of Truck.—Four-wheel non-pivotal type, with 6 feet wheel 
base, and fitted with 30-inch diameter wheels, guaranteed to run 
20, 000 car miles without requiring renewal. 


Type of Life Guard.—Wilson & Bennett's patent life guard to be 
provided for in tender. 


Type of Motor.—Two 25-H. P. motors, ordinary traction, series- 
wound, ironclad type. 


Gearing and Speed.—Motors to be geared to 30-inch wheels 
through single reduction gearing, having a ratio not more than 4°8 


to 1. Motor to be able to drive a fully loaded car at rate of 8 to 10 
miles per hour. | j 


Type of Controller.—To be of series-parallel type, with rheostatic 
brake arrangement. 


Systems of Brakes Specified.—Each car to be fitted with hand 
brakes, rheostatic brakes, and Newell’s patent electro-magnetic track 
brake 


Type of Trolley.—To be of latest design pivotal type. 


Heaters.—Four fireproof electric car heaters to be provided and 
fixed. 


Electric Equipments for Existing Cars.—Material to be delivered at 
car sheds, Aberdeen, where the parts will be fitted by the servants 
of the Corporation. . 


Specified Date of Completion.—Tenderers to state how soon they can 
deliver 12 complete new cars, and six equipments for existing 
horse cars. 


Penalty for Late Completion.—£25 per week. N 
Stipulation as to Removal of Foremen.—Satisfactory. | 


Stipulation as to Wages paid to Workmen.—Satisfactory, see com- 
ments below. 

Arbitration Clause.—Novel in some respects, see comments below. 

Terms of Payment.—75 per cent. on engineer's certificates during 
construction, 124 per cent. on completion, and balance of 124 per 
cent. at end of 12 months period of maintenance. 

Date for Receipt of Tenders.—October 17th, 1900. 


We have here ‘another instance of a borough electrical 
engineer acting as consulting engineer to the tramway 
undertaking. This is not the first instalment of traction 
plant, as one section of electrically equipped tramways is 
already running. There is little special about the technical 
portion of the specifications except the ample provision made 
for brakes, each car being fitted with no less than three 
types, hand, rheostatic and Newell's patent electro-magnetic. 

It is stipulated that the successful tenderer must be able to 
point to installations in this country where his apparatus is in 
actual use, obtaining for the engineer permission to visit the 
towns named in order to examine the behaviour of the motors 
and cars in everyday working. | 

Taken as a whole the general conditions are of d fair 
character, and may be accepted by a contractor without fear. 

There is a 12 months’ period of maintenance against 
defective workmanship and material, power reserved to the 
engineer to vary the work after agreement with the contractor 
as to alteration in contract price, and a stipulation that— 

The successful contractor shall be bound to pay the workmen 


employed by him not less than the standard rate of wages relating 
to the particular trade to which this specification applies. 


The one clause in the general conditions which calls for 
special mention relates to the appeal to arbitration. In place 
of the engineer or any employé of the Corporation being 
denad as arbitrator, provision is made for the submission 
of all disputes to the decision of the city electrical engineer 
of Glasgow for the time being. This is a practice which 
may well be followed, though whether it is politic to add such 
duties to the already overworked electrical engineers of our 


large provincial towns, is a question which ought to be care- 
fully considered. 


The wording of the clause is the reverse of concise, but it 
meets all reasonable requirements, and as a curiosity in the 
art of saying a little in many words, we reprint it here :— 


If at any time before the commencement, or during the progress, 
or during the period of maintenance, of the works, or after the com- 
pletion of the contract, any disputes or differences shall arise 
between the Town Council and the contractor, or between the Town 
Council and his representatives or parties claiming in his right as 
to the true intent, construction, or meaning of this specification, or 
of the said drawings, or of the tender by the contractor, or accept- 
ance thereof, or of any of the conditions contained in each or all of 
these, or of anything to be contained in the formal contract to be 
entered into as hereinbefore provided, or as to the terms in which 
such contract shall be framed, or as to the manner of executing, or 
protecting, or maintaining the works contracted for, or as to the 
quality of the materials employed, or proposed to be employed 
therein, or as to the measurement or valuation of the works executed 
under the contract, or the amount of any advances to be made to 
the contractor, or as to any claims for additional or extra works, 
or as to any claims of deduction for, or in respect of, altera- 
tions or diminutions on the work@ or as to any charge, account, 
cost, expenses, or damages made or claimed by the Town Council 
against or from the contractor or his foresaids or sureties, or made 
or claimed by the contractor or his foresaids against or from the 
Town Council, arising out of the execution, or the failure in the 
execution of the works or any part thereof, or arising out of, or 
payable by reason of, the performance or the failure in the perform- 
ance of any of the obligations undertaken by the parties in the 
contract, and generally as to the rights or obligation of either party 
under this contract, or any matter or thing, whether of the nature 
above specified, or of any other kind, as well non-executorial as 
executorial, arising out of, or in any way connected with, the 
execution of, or failure to execute, the works contracted for, or the 
performance of, or failure to perform, any of the obligations under- 
taken by the partics, or the exercise of any of the powers conferred 
on them, or arising out of or in any way connected with the con- 
tract, then all such disputes and differences shall be submitted and 
referred to the decision, final sentence, and deorect arbitral of William 
Ashcombe Chamen, Ai. I. E. E., electrical engineer to the Town Council of 
Glasgow, whom failing of the engineer for the time being, and 
whatever the said arbiter shall determine in the premises in whole or in 
part, by award or awards, decreet or decrects, arbitral whether interim 
or final, the Town Council and the contractor, and their respective 
foresaids, shall be bound to acquiesce in, implement and fulfil to each 
other ; which submission shall not fall by the lapse of year aud day, 
nor by the death or bankruptcy of the contractor and his foresaids ; 
and it is specially declared that the said arbiter shall have full 
power under the said submission not only to determine the liability 
of any of the parties to the other for or in respect of the claims, 
charges, accounts, costs, expenses, or damages, as to which any dis- 
pute or difference is referred; but also conclusively to assess and fix 
the amount of such claims, charges, accounts, costs, expenses, or 
damages ; and the said arbiter shall also have power to award the 
costs, either in whole or in part, which may be incurred under the 
said submission (including the expenses and fees of the arbiter and 
clerk), and of making out, recording, and extracting the award or 
awards decreet or decreets arbitral, to follow thereon, against sach 
of the parties as he shall think fit. 

The arbiter acting for the time shall have power to proceed, in the 
reference made to him, on the request of cither party communicated to 
him in writing, and to take such steps as he shall think necessary 
for enabling him to decide on the matters submitted to him, and 
that in such form and manner as he shall think proper. Clauses or 
obligations of submission shall be inserted in the formal contract 
in such terms as shall give full effect to the said submission, and. 
make the same operative, and containing the said obligation on the 
parties respectively to abide by, and implement, and falfil, what- 
ever the arbiter shall determine in the premises, and the said sub- 
mission shall be held to exclude the jurisdiction of any court of law in 
reference to any of the matters before referred lo. 

Nothing contained in the said submission shall be held as dero- 
gating from, abridging, or restricting the rights or powers conferred 
on the Town Council or the engineer by the specification and con- 
ditions contained in them and each of them, or be construed to 
prevent full effect being given to the opinion or judgment of the 
engineer in any case in which it is thereby provided that any 
matter or thing shall be determined by, or be dependent on, such 
opinion or judgment. a 

We trust that this practice of submitting disputes to an 
independent authority will become general; it is a much 
needed reform, and one which should commend itself to the 
judgment of all concerned, consultants as well as con- 
tractors, 
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INCREASE IN THE USE OF GUTTA- 
PERCHA IN ELECTRIC CABLE BUILDING.’ 


By HAWTHORNE HILL. 


To gutta-percha has been devoted of late a measure of attention 
which, perhaps, has not been equalled since this material first 
became known to commerce, and was seized upon by manufacturers 
as a possible substitute for india-rubber, the use of which at the 
time was monopolised under the patents of Goodyear in America 
and Hancock in England. The test of time proved the new material 
to be unsuited for the more important uses to which india-rubber has 
been put, however, and with the expiration of the patents referred 
to, the use of gutta-percha became confined more and more to that 
purpose for which it long has been deemed the material par excellence 
-—the insulation of submarine telegraph cables. It is on account of 
a wide-spread demund for more cables that so much attention is 
directed just now · to gutta-percha, and particularly to the question 
whether existing supplies are equal to current and prospective 
requirements. e governments of many countries and merchants 
and the press everywhere are becoming alive to the desirability of 
additional means for speedy communication across seas. 

From the political and military necessity for means of close com- 
munication with India, when to Victoria's title of Quecn was added 
that of Empress, grew that degree of interest in ocean telegraphy in 
Eugland which at once placed that country in a position of undis- 
puted prominence in the cable industry. There was then no German 
Empire; France had no African possessions comparable in iinport- 
ance with what she now owns; the United States had never heard 
of the Philippines; and the outside world would as soon have 
thought of cabling to the Milky Way asto China. But now every 
first-class power has some such reasons for building cables as led 
England to establish her first line to India, and the merchants and 
manufacturers of every land want cable facilities not controlled 
by foreign powers, just as it is theught to be the thing to conduct 
the foreign shipping trade of a country under its own flag. 

The extent to which submarine cables are being planned is 
suggested by a list of proposed new lines, compiled by Karl Supf, 
in the Deutsche Kolonialzettung, of Berlin, aggregating 66,176 
nautical miles. The purport of these figures is indicated by com- 
paring them with the total length of the ocean cables in operation 
at the beginning of 1900, namely, 177,989 miles, this being the result 
of more than 40 years of active construction. Herr Supf regards 
as necessary for the construction of the new cables—allowing 80 
kilogrammes of gutta-percha per kilometre, or 283°84 lbs. per 
mile-—no less than 18,791,254 Ibs. of the insulating material. 
It is hardly worth while to follow out Herr Supf's calculations with 
regard to cost, since prices are variable; the question of real con- 
cern is whether so much gutta-pesaha is obtainable in the near 
future, or is even in existence. The estimate per mile, by the way, 
is not excessive. The average weight of gutta-percha used on the 
41,853 nautical miles of cables laid in the North Atlautic Ocean from 
1856 to 1896, including many short lines, requiring only light insu- 
lation, was, according to Dr. Obach, 289 lbs. per mile. But for the 
cable laid by the Anglo-American Telegraph Company, in 1894, the 
weight of gutta-percha per nautical mile was 400 lbs., and in the 
Brest-New York cable, laid in 198, the weight was about 396 lbs. 
But Herr Supf has overlooked the important detail of the loss of 
weight in preparing raw gutta-percha for use. Taking Dr. Obach's 
estimaté of loss in wasting—334 per cent.—instead of the require- 
ments stated by the Berlin writer, there would be needed 
28,186,881 lbs., or 12,785 metric tons, of commercial gutta-percha. 
Considering that during the history of the gutta-percha trade 
1844-1899) less than eight times this amount of gutta-percha has 
been produced, and also that a considerable part of the yearly pro- 
duct is not fitted for cable work, it would appear that such large 
requirements are not likely to be met very soon. 

Yet it does not follow that there is reason fot alarm. We may 
wait for convincing evidence that France, for example, is to give 
effect to the suggestions of the Government commission appointed 
lately to report upon a system of cable communication with the 
French colonies in Africa and the Far East, for political and com- 
mercial reasons. The elaborate plan of the commission calls ulti- 
mately for 15,760 nautical miles of cable, at an estimated cost of 
130,000,000 francs, though only 9,245 miles are recommended for 
immediate construction. But the French programme provides for 
the building of the cables by French works and their laying by 
French ships, and the existing facilities in that country are 
inadequate for such an undertaking; besides, no credit for cable 
extension appears in the French budget for 1901, even. Evidently, 
therefore, the French requirement for gutta-percha is not pressing. 
Herr Supf has France down for 30,000 kilumetres (18,641 miles), or 
nearly 3,000 miles more than the French cummission’s estimate. 

Some 31.000 kilometres of projected cables are credited to 
England (1: for the new cables from the mother country to Cape 
Colony, and thence to Australia, which have already been contracted 
for, aud (2° for the loug-talked-of Pacitic cable, new tenders for 
which have been invited of late. The gutta-percha needed for the 
‘first undertaking is already provided for; it is not impossible that 
the completion of the system may block the way for some years for 
the second project. The Eastern Telegraph Company, Limited, and 
the allied companies regard with no friendly eye the prospective 
competition of a line across the Pacitic, and who can say that their 


recent alacrity in supplyiug England with additional cable con- 


nections to her colonies, without subsidics, and in reducing cable 


— — 


° New York Electrical Review, 


rates very materially, has not been meant to discourage the Pacific 
cable project? The investments of the Eastern and allied com- 
panies in new cable enterprises during the past fiscal year, and in 
immediate prospect, aggregate $18,710,000, including the cost of the 
lines to Australia vid South Africa above referred to. The Berlin 
statistician can mark off his list, therefore, all that he has set down 
for England except the Pacific cable, and that doubtless will wait 
until very much more gutta-percha has been brought to market. 
With regard to a United States cable across the Pacific, while the 


Prospect is not very definite, it probably is as much so as the new 


German colonial cable projects which are put down in the Berlin 
estimate for an equal or greater mileage. The remainder of thc 
estimate is made up of comparatively trivial items. 

However emphatic the demands for new cables from so many 
quarters, probably the actual construction in the near future will not 
be at a greater rate than for some ycars past. The total length of 
submarine cables in operation at the following dates has been, in 
nautical miles :—- 


At the beginning of 1896 161,578 
At the beginning of 1898 167,678 
At the beginning of 1900 177,988 


At this rate of growth, while the prices of the better grades of yutta- 
percha have advanced, they have not done so to such an extent as to 
cause capitalists or cable manufacturers to hesitate to consider any new 
projects baving apparent merit. At present probably 3,000,000 lbs. 
of raw gutta-percha are required annually for cable purposes, and 
there is as yet no reason to fear that this rate of production of good 
gutta-percha canuot be maintained. 


EXPORTS OF GUTTA FROM SINGAPORE. 


In Pounds. 
1889 8 oe ee m . 6, 606,720 
1890 ... rts ce Ne: = . 9,585,680 
1891 ... da 900 aa . ... 7,013, 440 
1892 ee a a 955 . . 1,258, 240 
1893. a of a _ .. §,066,880 
1894 a . 65,229,467 
1895 nat a 7 25 . . 6, 251, 200 
1898 285 P bie 8 ... 6, 250,000 
1897 ha Ae 5 dest . . 6,437,733 
1898 mae Aa Eo 5 . . 10,185,333 
1899 : 8 . . 16,178,133 


No one knows how much gutta-percha is still available in the East 
Indian forests. The years when the consumption in Europe has 
been large have been marked by heavy exports from Singapore: 
when the building of cables has been slack the cutput of raw 
material has fallen off, indicating that it has only been necesgary 
for a real demand to exist for the work of collection to be stimu- 
lated. During the past three years the exports of gutta-percha from 
Singapore have been unprecedently large, and this fact, rather than 
any actual scarcity in the markets, has given rise to a fear of the 
extinction of the gutta-percha species. Unlike the rubber trees of 
Brazil, which may be tapped from year to year for half a century, 
the gutta-percha trees are cut only once—when they are cut off at 
the roots. Hence, unless the supply of trees is enormous, or young 
trees are maturing as fast as the old ones are destroyed, there may 
come a time when no more can be found. Already districts once 
important for their yield of gutta-percha have become exhausted, 
and the length of time required for new trees to mature discourages 
the formation of private plantations, while no important govern- 
mental attempts at cultivation have been made. 

A great problem is what Borneo may have in store. Wherever 
this immense island has been explored, gutta-percha has been 
found. Concerning the district of 31,000 square miles controlled by 
the British North Borneo Company, a recent report says that they 
have only touched the fringe of the country, the. interior is yet 
unknown.” The same might be said of Sarawak and Brunei, also 
under British influence, with a combined area of 50,000 square 
miles. Dutch Borneo has been developed still less. Altogether 
this island has an area of 183,000,000 acres, mostly covered by 
forests. Allowing one gutta-percha tree to an acre, with an average 
yield of 8 lbs. per tree, the yield would be over 660,000 metric tons 
of gutta-percha. These are impossible figures, of course, but one 
might as well fear the early total exhaustion of coal because a 
single mine has been worked out, as be alarmed at the destruc- 
tion of the trees on the mere fringe of a jungle-covered island 
larger than New England, the Middle States, Maryland, and the 
two Virginias. Besides, there are other islands—Sumatra and Java, 
particularly---and the Malay States. 

But if there should be a falling off in the gutta-percha supply, 


_ india-rubber remains as an insulating material from which favourable 


results have heen obtained on not a few short lines of cables. Even 
if electricians aud capitalists should hesitate to adopt this material 
for long cable spans, it may be pointed out that a very important 
part of the world’s cable system is made up of short lines. Of the 
cables in operation at the beginning of 1900, there were 1,334 owned 
by Governments, of an average length of only 15°25 uautical miles, 
and 408 owned by private companies, of an average length of 
38635 miles. Two years ago there were in existence only 38 
cable lines over 1,000 miles cach in length, and their aggregate, 
61,200 miles, formed only 36°63 per cent. of all the cables in opera- 
tion. Much of the cable construction in prospect is to be in short 
lengths, and in case there should be a gutta-percha famine it is 
likely that india-rubber would be used for these, Jeaving the more 
thoroughly tested dielectric for such lengths as are required for 
crossing the Pacific. This is not written, by the way, in prejudice 
of the use of india-rubber under any or all circumstances. 

The growing demand for golf balls has led to cxaggerated 


eof ý 
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accounts of the consumption of gutta-percha in their manufacture. 
Newspaper accounts have placed this consumption at millions of 
dollars for the United States alone, but thus far most of the golf 
balls used in this country have been imported, and the largest 
imports of gutta-percha goods of all kinds in any one year have been 
officially 1 at $254,332 in value. The value of the raw gutta- 
percha imported in the same year was only 8178, 616, making a total 
of $432,948 for gutta-percha in all forms, for golf and for other uses. 
Taking the world as a whole, perhaps the increasing manufacture of 
golf balls has been offset by the declining use of gutta-percha for 
other purposes, as this material gradually has become more 
expensive. l 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, d'c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


- 


„F. J. H.“ writes:—I shall be extremely obliged if you will 
kindly reply to the follawing:—A man holds an agency in a certain 
town for electrical plant manufactured by a London firm. Com- 
mission is, of course, due to him on all orders he actually obtains, 
but in the event of an order being received by the London firm 
from an external source to deliver goods in the nt’s district, is 
the agent entitled to any commission on those g (the firm order- 
ing the goods not being in the agent’s district). 

“ (2) If there is another contractor residing in the agent's district 
who requires some of the London firm’s goods, but who refuses to 
deal with the agent for some reason, and insists on doing business 
with the London firm direct, is thwagent legally entitled to com- 
mission on goods ordered by that contractor direct from London, 
and is any difference made in the case whether the goods are 
delivered in the agent's district or not. 

“(3) Is the agent legally cafftled to commission on 
delivered outside his district, although he received the order for 
the same, the party ordering not being of necessity in his district.” 

», The questions put by our correspondent involve some careful 
study of the law of agency. In stating his test cases he has omitted 
to mention the terms upon which the agency in question was under- 
taken. Agency, as need hardly be pointed out, is founded upon 
contract, be the same verbal or in writing, and to ascertain the 
respective rights and liabilities of principal and agent, the terms of 
the document, or the words used when the contract was entered into 
must be closely examined. 

Assuming, however, that F. J. H.“ refers to a “sole agent” 
within a particular area, and that the ordinary principles of law are 
unaffected by the contract into which his imaginary agent has 
entered, he may find the following observations of some value. The 
“sole agency of a district involves the right to claim commission on 
all articles of manufacture of the principal sold within that district. 
Thus, suppose a person residing in the district ordered goods direct 
from the London firm. The first duty of the London firm would be 
to write and inform their accredited agent of the fact, and pay him 
commission, if required, the theory being that he has advertised in 
the district, that his advertisements have given rise to the order, and 
that he is entitled to reward for his services. Assuming, however, 
as in the first case put by our correspondent, the firm giving the 
order resides outside the district, different considerations arise— 
for then no part of the contract, except the delivery of the goods, 
would take place in the district. To put the matter in a nutshell, 
the words sole agency imply that commission will be payable to 
the agent on all orders for our goods given by persons residing in 
and executed within the said district.” For these reasons we are 
of opinion that, in the absence of special terms, the agent could 
make no successful claim for commission in Case 1. 

With regard to question (2), if the foregoing interpretation of 
the term sole agency” is correct, it seems that the question 
whether the customer will or will not deal with the agent is irre- 
levant. When the order is given and the goods are delivered 
within the district, natural consequences follow; and, wholly apart 
from the proper interpretation of the words sole agency,” we 
anticipate that the refusal of the customer to deal with the agent 
does not affect the contract between prindipul and agent. In sup- 
port of this, we might mention that it has been decided 
that where a doctor sells his practice, and undertakes to 
see no more patients in the district of which he has sold the good- 
will, he commits a breach of contract by attending a patient who 
earnestly solicits his attendance and flatly refuses to consult the new 
practitioner. 

If we adhere to the interpretation we have already placed upon 
the term sole agency,” we must answer question 3 by saying that 
in such a case the agent would not be entitled to commission. 
Nevertheless it is clear that an exception must be made to meet this 


case, as the agent must obviously be rewarded for every order he 


obtains. 
I be foregoing observations will serve to show how important it is 
that the rights and liabilities of an agent should be clearly defined 
in his contract. Should “F. J. H.” meet with any further difficulty, 
he had better lay his case before a solicitor. 


„ 


MEASUREMENT OF THE RESISTANCE OF 
_ CABLES. 


a. —Uä—ͤ— a 


By ARTHUR C. HEAP. 


To conform to the requirements of recent spevifications 
for clectric light cables, it has become necessary for 
manufacturers to provide themselves with instruments 
which shall be capable of measuring the resistance not only 
of the samples of copper of which the cable is made, but also 
of the finished cable. - 

The measurement of the resistance of samples where the 
copper is drawn into wire of suitable section, and where any 
desired length may be taken, can easily be done on the 


Fid. 1. 


Wheatstone bridge ; but when the resistances of short 
lengths of large section cable have to be measured, it is 
necessary to resort to one of the difference of potential 
methods. At the same time the instruments used must he 
accurate, direct reading, and quickly handled, and the connec- 
tions must be such that they can easily be followed by thic 


Fig. 2. 


consulting engineer or his assistant, who may not be familiar 
with the particular test room in which he is working. Of 
these potential methods, the simplest is probably that in 
which the direct-reading potentiometer is used. 

In England the low resistance potentiometer is, on 
account of its greater rapidity of working, almost universally 
employed. 

The test consists in balancing the fall of potential produced 
by a current passing in a suitable length /, (fig. 1) of a slide 
wire, R, R, R, whose resistance per unit length has been 
accurately adjusted, against the fall of potential over a 
standard resistance, Rs, of suitable valuc, the unknown resist- 
ance, Rg, and the standard, h., being connected in series in a 


-m 
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circuit in which a constant current is maintained ;, the fall of 
potential over the unknown resistance is then, by moving the 
switch, v, substituted for that over the standard, and the 


position, I, at which balance is obtained on the slide wire 


noted. The resistances are then directly proportional to the 
lengths, Ii and J, of slide wire employed; that is, 
Rz = Rg * lz l | | 7 
l 1 > 


The instruments necessary are, therefore, a potentiometer, in 
which the adjusted slide wire is conveniently arranged, a set 


of standard resistances, a sensitive low resistance D’Arsonval 


galvanometer, a secondary cell for maintaining a constant cur- 
rent in the slide wire, another for maintaining a constant 
current in the standard resistance circuit, a regulating 
resistance and ammeter for this circuit. Fig. 1 is a diagram 
illustrating the method; figs. 2, 3, 4, a particular form of 
potentiometer and standard resistance brought out by Messrs. 
Elliott Bros. In figs. 1 and 2, k, R, R, is the adjusted slide 
wire, which is about 450 inches long, having a resistance of 


about 35”, divided into 150 parts each of approximately 
8 inches, by having small copper tags silver soldered to the 
wire ; 149 of these are fixed by means 
of screws passing through holes in the 
ends of the copper tags to an ebonite 
ring, 8, as shown; a second ebonite 
ring, T, carrying a contact tongue, J, 
turns concentrically round the first ring 
on balls running in a ball race, v, cut 
between the two rings. This tongue, 
J, as it moves round makes contact 
on the heads of the screws fixing the 
slide wire ; the outer ring, T, is engraved 
with figures from 0—149 in such a 
manner that as they appearat a window, 
seen in fig. 3, they indicate the number 
of the stud on which the tongue, J, is 
making contact. The 150th portion 
appears on the top of the instrument 
at MK, and is the portion on which 
the key, w, attached to the lever, 1, 
makes contact; this lever travels 
over a graduated scale, z, which indi- 
cates the position of the key. 


The manufacturer's adjustment consists in making each 


of the 150 portions of the slide wire accurately equal to one 
another, and in calibrating the scale over which the key 
travels. 0, P, Q, are resistances in series with the slide wire, 
ER, R, R, and have no accurate ohmic values, but are such 


that o being the slow adjustment of approximately 1 ohm, 
the resistance between each two studs of P is about 0°95 ohm, 
and the resistance between each stud of Q is about 13˙25 
ohms, that is, they are overlapping rheostats, having a total 
resistance of about 188%; G is a delicate d'Arsonval 
galvanometer, having a resistance of about 50 ohms; V is a 
multiple switch, having contacts F, G, F., G &c., by means of 
which six different quantities can be compared; c is a fuse 


to protect the slide wire, and x is a shunt key to reduce the 


sensibility of the galvanometer. 
As the range of resistances to be measured is wide, varying . 
from 0°2 ohm for samples down to 00528 ohm, which is 
approximately the resistance of ; mile of 1 inch core cable, 
and even as low as ‘000025 for traction rail bonds, several 
standard resistances are required. 
It is usual to‘supply :— 


1 ohm standard to carry 10 amperes. 
10 n i ” 10˙⁰ ” 
ybs ” 57 50°0 97 
10080 5 77 500˙0 ” 


These resistances are mounted behind a switchboard, on 
the front of which there is a multiple contact switch, 
potential terminals, and ammeter complete, as shown in 
fig. 4, and are connected up so that either standard can easily 
be put in circuit. In some cases two extra brushes are fixed 
on the main switch arm, but insulated from it, and these 
touch on studs corresponding to the potential terminals of 
the resistances, so that when the main switch is turned to a 
particular standard, the potential circuit is made at the same 
time, thus avoiding any moving of the potential leads, ren- 
dering mistakes impossible, and increasing the speed at which 
tests can be made. Some manufacturers prefer to have these 
standards made of copper and then to neglect all tempera- 
ture corrections, but it is better to have manganin or other 
alloy standards with a negligible temperature coefficient, and 
this for two reasons, first, because copper standards are very 
difficult to obtain accurate, and secondly, because the cable is 
usually in a tank at some distance from the standards, and 
therefore difference of temperature has to be allowed for. 

To make a test, connect up the instruments as in fig. 2, 
select the standard whose value is nearest to that of the 
wire or cable to be measured, regulate the current by the 
ammeter in the standard circuit to the required amount, set 
the switch, v, so that it makes contact on the studs corre- 
sponding to the terminals, r, d, to which the potential wires, 
w w, from the standard resistance, k,, are connected, set 
the wheel, T, of the potentiometer so that a convenient 
figure, say, 100, appears at the window, the key, w L, being 
at zero; obtain balance (no deflection of galvanometer when 
key is depressed) by varying the resistances, 0, P,Q; now 
move the switch, v, on to contacts corresponding to w w, 
the potential wires from the cable Rg, and move the wheel, 
T, and key, WL, until no current passes in the galvanometer ; 


Fra. 4. 


reading off the position of the wheel, 7, at the window and of 
the key, w 1, on the engraved scale, the resistances are pro- 
portional to these two positions of balance. Thus supposing 
the 1 ohm standard to be in circuit and we balanced at 100 in 
the window and key at zero, and on turning the switch over to 
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the unknown we obtained balance by setting the wheel to 40 
and the key to 125, then the unknown resistance would be 


40-125 „1 40125 ohm, that is, the instrument would 


100 
read direct if we read the figures straight from the wheel to 
the scale, thus 40125, the decimal place being seen at a 
glance. 

Reference is made above to obtaining a balance by varying 
the resistance 0, P, Q, until there is no deflection of the 
galvanometer ; it is well to set these resistances approximately 
before putting down the galvanometer key, and thus avoid 
any banging over of the galvanometer coil and consequent 
disturbance of its zero. 

These resistances may be calculated from the following 
formula :— 


O+FP+Q_ EXRXSE, 


(Approx.) R. xIxl 3 


Where £ = E. M. F. of the battery on the potentiometer, 
R,== resistance of the standard in circuit, 
1 = current in k,, 

= resistance of slide wire, 

l, = position in scale divisions at which balance is 
wanted, 

/ = total length in scale division of slide wire. 


* 
| 


The question often arises as to what current must be put 
through the standard resistances, so that accurate readings 
may be obtained without any fear of the cable being heated, 
and it is often stated that large currents have to be used in 
connection with potentiometer measurements. This is not 
the case, for rarely, except in the measurement of bond 
resistances, need a current exceeding 50 amperes to the 
square inch of copper be employed, and where, as is usual 
with cable makers, lengths of not less than one-eighth of a 
mile are being measured, 10 amperes per square inch is ample. 

For the measurement of the resistance of samples of copper 
wire a special board is provided, on which are mounted 
suitable current leading-in clamps for various sizes of wire, 
and knife edges at a definite distance apart, either 100 inches 
or 1 metre, according to the standard with which the sample 
is to be compared, tlie knife edges acting as potential points: 
after the measurement of resistance a cutting knife is drawn 
over, and the wire nipped at exactly the 100 inches or 
1 metre, as required, this length being weighed in the usnal 
manner. 

The chief advantages gained in using the above instru 
ments are: 

The resistances of the potential wires between the cable 
standard and potentiometer do not come into the test, since 
when balance is obtained no current passes in the potential 
circuits; the cables can, therefore, be at some distance from 
the test house without any correction having to be made for 
connecting leads, The resistance is read direct in ohms, no 
calculation being necessary. Only four standard resistances 
are necessary to cover a very wide range of measurement; a 
six-dial Wheatstone bridge would have 68. 

The potentiometer slide wire, except for a length of about 
3 inches, is placed inside the containing box, and therefore 
cannot get damaged, and as it is fixed on the under surface 
of the ebonite top, dust does not collect on the rubbing 
contacts. 

The secret of successful potentiometer measurements is 
undoubtedly to keep the secondary cells in good working 
order. 


CORRESPONDENCE. 


— o r ema 


The Bradford Dust Destructors. 


I have just had my attention drawn to Mr. De Segundo’s 
article in your issue of September 21st, in which he refers to 
the paper I read at the recent meeting of the British 
Association in Bradford, 


Mr. De Segundo points ¢ out that I have omitted to state 
the average percentage of moisture contained in our refuse. 

This we find from a number of tests is from 35 to 40 per 
cent., the latter figure often being exceeded during tle 
summer months, when householders are using less coal than 
in the winter months. 

As stated in my paper, tlie total number of ashpits in the 
City of Bradford is 32,164. Of these a total of 22,390 are 
wet ashpits, or privy middens, and only 9, 774 are dry ash- 


pits. 


The ashpits in the district from which the refuse is 
collected to supply the Hammerton Street destructor are 
nearly all wet ashpits, the proportion of dry ashpits being 
very small indeed, and it should be distinctly understood that 
the whole of the contents of these wet ashpits is dealt with 


by the destructor. 


During the last six months, 60,340 loads of ashpit refuse 
have been collected, and of this, we have only been able to 


dispose of 1,449 loads for manure. 


Mr. De Segundo’ s suggestion of a quarterly test is one 
which J shall endeavour to carry out at an early date. 


John McTaggart... 
Bradford, Seplember 27th, 1900. 


Wireless Telephony at Sea. 


The report of Sir W. H. Preece’s B.A. Address to Section G 
in the ELECTRICAL REVIEW of September 21st, 1900, is 


illustrated by a diagram and a sketch descriptive of a method 


of telephonic communication between ships at sea, the 
circuit being formed by a copper wire passing over the 
mastheads, and terminating at each end of the ship in copper 
plates immersed in the sea. 

Instead of trailing these plates in the sea, it would appear 
feasible that the copper wire might be, in the case of a 
wooden vessel, soldered on to a copper plate insulated from 
the metal sheathing of the bottom, and in the case of an iron 
vessel, to a copper plate insulated from the plating of the 
vessel itself, 

Coast§{Communieation. 

London, September, 1900. 


Meteri Systems. 


Being questioned by clients upon this subject, I am 
anxious to be able to give a definite and concise reply. 

Would any of your readers, for the benefit of the many, 
care to tabulate the accruing results in cast per & 16, and 
32-c.P. lamp per hour, of the many and varied systems of 
metering the energy consumed throughout the. kingdom? 
um sure such a table would be much appreciated. 


Percy E. White. 
Victoria Street, S. W. 


- Gas v. Electric Driving. 


„Inquirer“ wishes to ask whether any readers of the 
ELECTRICAL REVIEW can offer information on the compara- 
tive cost of running a saw mill by gas engine, or by power 
from continuous current, 400-volt supply mains. | 

Which would be the cheaper, and which the better? At the 
moment, a 50-H. P. (nom.) steam engine satisfactorily executes 
all requirements. Allow the limit of brake horse-power to 
be 75 on the steam engine. l 


Annealing Stampings. 


Can any reader give the name and address of makers of 
furnaces, such as are used for annealing armature and trans- 
former stampings; or particulars of the construction, mode 
of heating, temperature and time required in process? Con- 
siderable quantites are intended to be dealt with, 


A. Mu. I. C. E 45 
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Interior Wiring. 


I read with great interest the article on “ Interior 
Wiring” in your last issue, and I would ask your kind per- 
mission to make a few remarks thereon. 

In the first place, I would point out that the very frequent 
use of the personal pronoun” will lead many readers to 
believe that the ideas enunciated therein are Mr. Allingham’s 
own. I have written to him and he claims that the idea of 
intermittent earthing” at least is entirely original. 

Taking this point first, Mr. Allingham must suffer from a 
lamentable lack of memory, for both he and I saw this 
“earthing” carried out by the engineer to the Leyton 
Council some three years ago with, I believe, rather 
disastrous results. On the occasion in question the engi- 
neer noticed an earth on one of the mains (as shown by the 
earth lamps), and proceeded to successively earth the mains 
to cut off the offending consumer. As might be expected, 
the result was that one side of the system developed a short 
of rather persistent character, the system was thrown out of 
balance, and all the lamps in use on the other side were 
burnt out, This earthing idea is very good if the engineer 
can be sure that the earth is not on the station side of the 
consumer’s main fuse, and if there is no main fuse which will 
carry any considerable current. It is, however, impossible 
to tell whether an “ earth is on the mains or the consumer's 

remises. si 

Mr. Allingham’s “ idea” was therefore neither original nor 
practicable in anything like a general manner. 

In the second place, I feel that it is only fair to me, as 
the other partner in the late firm of Allingham & Fennell, to 
state that Mr. Allingham has no right to monopolise the 
credit (if any) of the experience of that firm, as he does 
throughout the article. In a scientific partnership it is 
usually recognised that the work of the members cannot be 
distinguished, especially when, as in this case, both members 
were engineers, and were constantly discussing and suggesting 
improvements. | 

W. Fennell. 


Prof. Thompson’s Lecture at Bradford. 


Last week I put into simple and definite shape three of 
the allegations or insinuations contained in your editorial 
article on p. 447, and asked you to say plainly whether that 
was what you intended your readers to understand to be 
asserted. 
compel me to place the facts before your readers. 

1. You informed them that something I said “seemed 
not only quite uncalled for, but likely to give a wrong 
impression.” The overhead trolley was not much in 
evidence amongst the Professor’s lantern pictures, if # was 
shown at all” (these italics are mine). The fact is, that I 
showed six lantern pictures relating to electric traction, and 
in five of these there were overhead trolley lines, while one 
only was shown without them. And yet you think it fair 
and decent to give your readers the insinuation in the words 
“if it was shown at all!” | 

2. You stated—and the italics in this case were your 
own—that I advocated doing things “ so that they could 
run through to all the other towns in Yorkshire and eithout 
any overhead wires.” I asked you last week whether you 
intended your readers to suppose that that was what I 
advocated. Your shuffling reply shows that you know you 
have misrepresented me. - You suppressed essential words 
from the sentence, which is correctly reported in the 
Bradford Observer of September 10th, as follows :— 

“ The cars should be all electrical, of the proper gauge, 
that they could be run through to all other towns in 
Yorkshire without change and also without overhead wires, 
at any rate in the centre of the city.’ (JI have here put 
into italics the words you have suppressed). 

3. Not content with garbling my words and misrepresent- 
ing my views, you have charged me with posing as the sole 
inventor of all surface contact methods, I have challenged 


you as to whether that, is what you wanted your readers to 


understand; and again you shirk giving a plain or straight- 
forward answer. Let me state exactly what I did say. I 
was speaking of the various methods of traction in which 
overhead wires were dispenscd with, including surface 


mental Thompson-Walker line at Willesden. 


The shuffling replies you have thought fit to make, 


contact methods. At that moment there was on the screen 
a photograph of the surface contact car on the experi- 
Pointing to 
it, I said, There are several different ways of doing 
this: hafs mine.” On those two words you build 
up a reckless charge of ignoring all other ways of doing the 
same thing; and you wind up with the gratuitous insinuation 
that it was only a provincial artizan audience”! Tou are 
welcome to that unjust and offensive sneer at the Bradford 
working men. 

It only remains for me to request you to apologise for your 
editorial misrepresentation, nd in particular, for the suppres- 
sion of words on which you have chosen to found that mis- 
representation. 


London, E.C., 
October 2nd, 1900. 


Silvanus P. Thompson. 


[Prof. Thompson (in a somewhat discourteous style) asks 
us to apologise for two things, (1) the alleged misrepre- 
sentation due to (2) suppression of certain words. In reply, we 
must state that we had not the least intention to misrepre- 
sent Prof. Thompson's remarks ; furthermore, we unreservedly 
accept his version of the matter. As to the intentional 
suppression of any of his statements, we did no such thing : 
in fact, our shorthand notes do not include any such 
words as we are charged with suppressing. However, 
as Prof. Thompson declares that these were spoken, we, 
of course, frankly accept his statement and regret their omis- 
sion from our article. With. all due respect to Prof. 
Thompson, we are still of opinion that to inform a * pro- 
vincial artizan audience / that overhead trolley wires are 
out of place, even “in the centre of the city ” of Bradford, 
and that to do it properly they must dispense with them, 
is likely to give a wrong impression. In the electric traction 
development now taking place throughout the kingdom, 
where is there an instance of surface contacts being tried, 
or in practical use ? 

It has yet to be proved that surface contact traction is 
the proper way of dealing with traffic in central thorough- 
fares. As we have before said, we hold no brief for any 
particular system ; we want the best that comes along, but 
it is a fact that so far no method which has proved its 
superiority to the trolley has yet been practically introduced 
in this country. 7 

Prof. Thompson admits that only one car was shown ethout 
overhead wires, which supports our contention that other 
surface contact systems were not in evidence. As to our 
reference to “ only a provincial artizan audience —well, we 
leave it to our readers to decide whether there is an unjust 
and offensive sneer in this ; the discourse was advertised as 
a popular lecture to “ artizans.”—Eps, ELEC. Rkv.] 


THE CUMMINS WATER-TUBE BOILER. 


OUk recent complaint that water-tube boilers were badly 
designed as regards the chemistry of combustion has already 
brought one protest from the makers of the Weir boiler. 
We have now received another from the makers of the 
Cummins boiler, This boiler, which we now illustrate, con- 
sists of an upper and lower drum connected by vertical 
water tubes arranged in an annulus. A central space has 
no tubes, and is lined with firebrick for purposes of combus- 
tion. The products of combustion rise from the grate into 
this refractory-lined chamber, one side of which is open. 
Through the opening the gases pass to the tubes, and 
travel round the annular chamber, passing amongst the 
tubes; these are 2} inches in diameter, and are expanded 
into the tube plates. The stay bolts are made so as to le 
removable, and the ends of the tubes can be reached through 
the various manhole openings in the two drums, and thus 
removed or rolled into place with comparative facility. For 
this purpose four manholes are provided in the top drum 
and six in the lower drum. It is claimed that the only 
plate exposed to severe conditions is the bottom plate of the 
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lower drum, and this is made so as to be renewabie with 


ease 


in plan, a tube brush can be inserted.so as to clean the tubes 
on four sides, if we may so speak of a round tube. The 
boiler does not quite meet our ideas, in that it has one row 
of tubes in the combustion chamber that are not shielded by 
the clay lining. The area of tube thus exposed is, however, 
only a small percentage of the total heating surface. 

The space for mud deposit does not appear large; it is, 
however, provided for by the protective influence of the fire- 
brick lining of the furnace. In construction, the boiler is 
built up of plain cylinders, uniformly circular flanged end- 
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plates and plain straight tubes and stays. The removable 
stays are, we think, novel, and experience is perhaps required 
as to their durability. We should have preferred a little 
better mud-drum space, but the boiler, as a whole, should be 
very free from stresses of unequal expansion, while the 
arrangement of the removable outer casing, and the accces- 
sibility of the tubes for brushing and internal scraping have 
been well provided for. We are not informed if the boiler 
has yet been put to the test of practical working. 

Our illustrations are from a print of one of the smaller 
sizes of this boiler. 


IONS, ATOMS, AND ELECTRONS. 


Ar the recent meeting of the British Association at Brad- 
ford, an exceedingly interesting and somewhat amusing dis- 
cussion on “Tons” took place before a joint meeting of 
Sections A and B. The discussion was opened by Prof. 
Fitzgerald, who made a strong attack on some of the 
accepted theories, but did not appear prepared to supply 
anything very satisfactory to take their place. 

During the discussion Prof. J. J. Thomson’s theory of 
the existence of electrified corpuscles * smaller than atoms 
also came on the ‘apis, and it appears that the bombshell 
discharged at the Dover meeting last year has now fallen in 
the chemical camp and caused considerable alarm. Prof. 
Armstrong declared that chemists were determined to stand 
by the structural integrity of the atom. The physicists are 
equally determined to break it up; Dr. Lodge hopes to break 


See ELECTRICAL. Review, Vol. xlvi., p. 373. 


Owing to the disposition of the tubes along lines curved 


up the smallest atom into about 500 pieces, though Prof 


itzgerald would be content with knocking off a corner or 

two. f 

The foMewing were the principal subjects for discussion 
proposed by Prob Fitzgerald :— 

1. What is the eause of ionisation, and what is its 
nature? 

2. What is the source of the energy which keeps ions 
apart ? | 

3. Ionisation does not obey the law of dissociation. 

4. Different ions move with different velocities. 


5. What is the nature of the double layer? Why do. 


some substances attract positive electricity and others 
negative? . i , 

6. Ionisation in gases and liquids is not the same. 

7. Do electrons gravitate, and have they a material 
nucleus ? 

8. The theory of magnetism and the nature of para- 
magnetism. : l 

This list might be used as the basis of an examination 
paper for the London D.Sc. The well crammed candi- 
dates might supply answers to the questions ; the examiners 
themselves seem as yet very much at sea. A résumé of 
the known phenomena of electrolysis may contribute to the 
understanding of the problems to be solved, and of the 
great advances that have recently been made in molecular 
physics—the meeting placé of physics and chemistry. 

When an electric current is sent through a solution of 
certain salts, each molecule of the salt is broken up into two 
distinct particles, one of which travels towards the anode and 
the other towards the kathode, where they finally make their 
appearance, if the chemical environment is favourable to 
their permanent existence. These wandering particles, as is 
well known, were called by Faraday “ions.” The particle 
which moves towards the anode is the “anion,” and that 
which moves towards the kathode is tbe “ kation.“ The 
kation is usually a metal (or hydrogen), and the anion is the 
rest of the decomposable salt, or electrolyte. In very few 
cases do the anions or kations remain unchanged when set 
free at the electrodes: they usually undergo secondary 
chemical reactions with the water of the solutien, or with 
other chemical substances present. Hydrochloric acid is one 
of the simple cases where there are no secondary reactions ; 
hydrogen gas appearing at the kathode, and chlorine at the 
anode, Water is never primarily decomposed when a current 
is passed through an aqueous solution of an electrolyte. 
Absolutely pure water does not conduct at all. Conduction 
appears to take place in electrolytes by a convection process ; 
the electricity being carried by the processions of ions. 

Water being itself a non-conductor, i. e., incapable of 
being split up into ions by a moderate electromotive force, 
what part does it play in the solution of electrolytes ? 

Kohlrausch first established the fact that the conductivity 
of solutions containing the same number of molecules of 
the electrolyte increases with the dilution till, at a definite 
limit, it reaches a maximum value. | 

In 1887 the famous dissociation theory of Arrhenius was 
put forward to explain the results of Kohlrausch. Arrhenius 
asserted that the molecules of electrolytes in aqueous solu- 
tion are already dissociated into their two ions, which are 
loaded with their respective electric charges; and that elec- 
trolysis does not, therefore, require the splitting of the 
molecule by the electric current. According to Arrhenius 
the ions, under ordinary conditions, move irregularly to and 
fro among the water molecules, and one ion will sometimes 
approach and sometimes recede from an ion of the opposite 
kind; but when a difference of potential is established 
between the electrodes immersed in the solution, then the 
ions follow definite paths, the kation goes towards the 
kathode and the anion towards the anode, and they also 
move more quickly. The e of a current through an 
electrolyte is altogether due to the free or dissociated ions, 
the undissociated molecules in the liquid take no part in the 
carrying of the current. | 

The explanation of Kohlrausch’s result that the molecular 
conductivity increases with dilution is now evident in terms 
of the dissociation theory. When the aqueous solution of 
the electrolyte has reached its maximum conductivity, it 
means that sufficient water has been added to dissociate all 
the molecules of the electrolyte. A less quantity of water 


~ 


U —PU—— me — ee ee ee 
a 


542 


THE ELECTRICAL REVIEW. Vol. 47. No. 1,193, Ocroasn 5, 1900. 


dissociates only a part of the total molecules present, and 
the conductivity is correspondingly decreased. Chemically 
pure liquids, such as condensed hydrogen chloride, or 100 
per cent. sulphuric acid, do not conduct, because, according 
to the dissociation theory, their molecules are not ionised. 
This dissociation theory of ionisation has been widely 
accepted in Germany ; but even its supporters admit that 
there are many unexplained difficulties connected with it. 
Fitzgerald, in the discussion above mentioned, characterised 
it as dynamically impossible. In the ordinary physical 


process of dissociation, energy is absorbed from surrounding 


bodies. This is not invariably the case in ionisation. 
Ostwald has shown that the process of ionising an atom is 
accompanied sometimes by a gain, and sometimes by a loss 
of energy. Fitzgerald also points out that in ordinary 
dissociation the molecules are not divided into elements 
with positive and negative electric charges, as is the case in 
ionisation. . 

It appears to be impossible, in view of these essential 
differences, to look npon ionisation as equivalent to physical 
dissociation. But what, then, is the cause and nature of 
ionisation, and what is the part played by the water in 
aqueous solutions of electrolytes? One ingenious explana- 
tion, depending on the high specific inductive capacity of 
water, has been suggested. A high specific inductive capacity 
implies that the molecule of the substance has a small elec- 
tric moment. If we suppose a molecule to be represented by 
a needle with a positive electric charge at one end, and a 
negative electric charge at the other end, and suppose that 
this needle is suspended by an elastic fibre, as in a quadrant 
electrometer, then the deflection of the needle by a unit 
electrostatic field will be proportional, ceteris paribus, to the 
length of the needle. The deflection of the imaginary 


needle represents the specific inductive capacity of the. 


substance, and the charges at the end of the needle, the 
electric charges of the ions of the molecules. It would follow 
from. this theory that the ionic electric charges, in the 
molecule of water, must be much farther apart than in the 
average molecule. The ionic charges being the centres of 
attraction for external ions, the molecule of water would tend 
to separate the ions of any other molecule it came in contact 
with by solution. This ingenious theory deserves to be 
further investigated. Fitzgerald hinted that some experi- 
ments that had been made with ammonia as a solvent did not 
appear to support it. | 

Another interesting problem in connection with electrolysis 
is to explain why different ions move with different veloci- 
ties. Hittorf was the first to establish this. He found that 
when a solution of sulphate of copper had been electrolysed 
far some time, the solution became more concentrated next 
the anode and weaker next the kathode. From this it 
follows that the centre of gravity of the sulphate has moved 
towards the anode. The explanation may be clear if we con- 
sider what takes place when two trains of equal length pass 
each other at different speeds. If the trains moved at the 
same speed their common centre of gravity would remain 
stationary ; when the speeds are different the centre of gravity 
moves up or down the line with a speed equal to the differ- 
ence of their speeds. The speed with which they pass clear 
of each other is equal to the sum of their speeds. We have 
only to suppose that the two trains represent two adjacent 
rows of anions and kations in a solution, and we can easily 
see that the sum of the velocities represents the conductivity 
of the electrolyte, i. e., the number of ions with their electric 
charges liberated at the electrodes per unit of time, while the 
difference of the velocities represents the rate at which the 
concentration of the solution increases as we pass from 
one electrode to the other. : 

Since the free electric charge on an ion is proportional to 
its valency, the impelling force in a unit electric field must 
also be proportional to its valency. When the atomic weight 
divided by the valency was small, one would expect the 
velocity of the ion to be greater. This is true in a geneal 
way; hydrogen, for example, has the highest ionic velocity 
among the commoner elements. But no simple law has been 
discovered. The forces necessary to drive forward a gram- 
ion in a dilute solution have been calculated, and have been 
found to be enormous, For example, to drive forward 3971 
grams of potassium at a velocity of 1 centimetre per second 
would require a force of 38 x 106 kilograms. The cause of 


stance being in the supposed empty space. 


these great resistances to the movement of the ions has yet 


to be discovered. 


Experiments made by Faraday led, in 1833, to the dis- 
covery of his famous law of constant electrolytic action. 
This law, in the form given to it by Helmholtz, states that 
the same quantity of electricity passing through an electro- 
lyte either sets free, or transfers to other combinations, 
always the same number of valencies. On this law of 
Faraday’s, Helmholtz founded his theory of the electric atom. 
The statement of this theory is as follows:—Every single 
valency of an elementary or compound ion is charged with 
exactly the same quantity of positive or negative electricity, 
which behaves as if it were an electrical atom that cannot be 
further divided. 

J. J. Thomson“ has quite recently shown that this elec- 
tric atom is associated with a constant mass of matter, equal 
to about x4, of the mass of an atom of hydrogen, and that 
it has an independent existence. Fitzgerald proposes to 
call these electrified particles “electrons,” and the name 
seems so good that it is likely to be adopted, though the 
term, we imagine, has already been used in a somewhat 
different sense. 

The savants do not yet agree as to whether or not these 
electrons have a material nucleus. Dr. Lodge considers 
that the inertia they exhibit may not be due to the presence 
of matter, but to the self-induction of the moving electric 
charge. Prof. J. J. Thomson in his original paper 
discussed this view, but was not inclined to adopt 
it. There appears as yet, however, to be nothing to give it 
the direct negative. If the view is established, matter 
altogether disappears from the material universe and nothing 
is left except ether and electricity. Fitzgerald goes further, 
and says that the electron may be a mere strain in the ether, 
i.e., the atom is a mere congeries of vacuous bubbles in the 
ether, and what we have been accustomed to look upon as 
the material part of the universe is nothing, the real sub- 
Time will show 
whether our ideas of things are to be sybjected to this 
startling revolution. 

A considerable amount of new light has been thrown on 
the nature of electric conduction in gases, liquids, and metals 
by the electron theory. Gases conduct only when they are 
“ electronised,” i.e., when electrons have been separated from 
the atoms by Röntgen rays, or some similar agency, and 
exist free in the gas, conduction consisting then of a convec- 
tion current of electrons. Liquids or aqueous solutions of 
electrolytes, conduct only when they are “ ionised ” by the 
action of the aqueous solvent, the electrons dragging the 
ions along with them till the electrodes are reached, when 
they are detached and pass into the metallic conductor. 
Metals conduct by handing on the electrons from one atom 
to the other, without the atoms themselves being moved. 
Dr. Lodge pointed out that the metallic part of the circnit 
of a battery cell played an important part in regulating the 
flow of positive and negative electricity in opposite direction. 
The different velocities of positive and negative ions in the 
electrolyte would lead to the positive and negative electricities 
travelling at different rates in the circuit, but this is pre- 
vented by the mechanism of conduction in the metallic 
circuit. 

The electron theory may help to elucidate the nature of 
magnetism. If the atoms of magnetic metals are in a state 
of rapid rotation, and if they consist of a congeries of elec- 
trons, then the revolutions of the electrons in their orbits 
correspond to the Amperian currents. The Zeeman effect 


‘supports this view, since it is completely explained by the 


assumption that a magnetic field is acting upon revolving 
electrified particles with the same mass and electric charge 
as have been calculated for electrons from other data. 

The occurrence of electrons is by no means rare in nature. 
They have already been discovered in cathode rays, in 
Lenard rays; in Becquerel rays, and in rarefied gases acted 
upon by ultra violet light. 

In the hands of the mathematical physicist the electron 
theory is likely in the near future to be applied to explain 
many additional phenomena. The chemists have not as yet 
much ground to fear for the integrity of their sacred utom : 
since all that the physicist is able to do as vet is to break off 
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the very minute fraction of the mass of the atom represented 
at the most by a five-hundredth part. There is no prospect at 
present of realising the alchemists’ dream of transmutation. 


THE SYNCHRONISATION OF 
ALTERNATORS COUPLED IN PARALLEL. 


— 


; x ae 

[Condensed translation of the second and third parts of a paper 
entitled “A Study of the Transmission and Distribution of 
Energy by Alternating Currents,” read before the Société Inter- 
nationale des Electriciens by M. Maurice Leblanc. ] 


— 


OscILLATORY MOVEMENTS OF ALTERNATORS. 


It is a general fact that oscillatory motions always tend to super- 
pose themselves upon the rotary motion of alternators coupled in 
llel. They cause variations of the effective voltage developed 
between the conductors of the distribution network, and, if their 


amplitude exceeds certain limits, they may cause the alternator, 
upon which they are imposed, to get out of step. The oscillations 
are caused by the periodic variations of the motor couple developed 
at the shafts of the alternator, and by similar variations of the 
resisting couple developed upon the shafts of the electric motors 
fed by the network. 


Without pausing to study the phenomenon of electro-mechanical 


armature is in synchronism with the single-phase alternating 
current of frequency a, with which it is fed. It tends to generate 
two magnetic fields, rotating with reference to itself with the speed 
a, but the one turning in the same direction as the armature, the 
other in the opposite direction. 

The field which turns in the same direction as the armature has 
a speed of rotation in space equal to 2a. It cuts the closed circuits 
of the screen at that speed, and the cutting of its lines of force by 
the screen opposes its own development. The other field, turning 
oppositely to the armature, remains fixed in space, as long as it 
turns with the speed a. It can therefore develop freely across the 


- eircuits of the screen without inducing any current in them. 


Y ` 
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resonance, which increases the amplitude of these movements, we 


shall indicate a method which allows us to reduce them as much as 
we wish. 

Let us consider, in order to fix our ideas, the synchronous motor, 
diagrammatically represented in fig. 1. It is a two-pole motor of 
the Manchester type. Its armature, a A, can be arranged at will for 
single or polyphase alternating currents. We shall suppose, in what 
follows, that the armature is arranged for single-phase alternating 
currents. 

The characteristic feature of this motor is the presence of a 
fixed magnetic screen enclosing the space in which the movable 
armature is placed. It consists of a series of copper bars parallel 
to the axis, o, of the motor, joined at their two extremities by two 


FIG. 2. 


copper rings, C C, concentric with the axis. These bars are indi- 
cated by the circles marked b, b, on the figure. They cross the polar 
extensions of the field-magnet, 1 1, as close as possible to the iron. 
We shall see that this magnetic screen causes a rapid damping of 
the oscillatory movements with which the armature of the motor 
under consideration would be animated. Let us suppose that the 


But if an oscillating movement is imposed upon the motion of 
rotation of the armature, the direction, in space, of this latter field 
participates in that moyement—hence the production of powerful 
Foucault currents iu the circuits of the screen, a large consumption 
of energy, and consequently a rapid damping of the oscillating 
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movements. That is why we have called the circuits, closed 
on themselves, and constituted as we have stated, damping circuits 
(amortisseurs). f 

The regulating action thus produced by the magnetic screen is 
the more effective, other things being the same, in proportion as its 
closed circuits are better conductors, and as they more fully enclose 
the field developed by the armature. But the presence of this 
screen has other advantageous consequences. By opposing the 
development of the flux rotating in the opposite direction to the 
armature, which is created in the latter, it extinguishes a large 
portion of the noise, often intolerable, that single-phase alternators 

roduce. 

If we apply this screen to a polyphase alternator, it adds to the 
stability of the synchronism, and, if it does not lessen the inductive 
reaction in the same proportion as with single-phase alternators, 
its action in this seuse is always beneficial, for it opposes all rapid 
variations of flux in the magnetic circuits. For the same reason, the 
sudden changes created in the network, notably by putting in 
operation an asynchronous motor with a squirrel cage, are found, in 
every case, to be very much weakened by its presence. 

We were led to employ these damping circuits 
when we were trying to correct the currents 
furnished by the secondary circuits of a trans- 
former, for the oscillations of synchronous 
motors. The good results furnished by this 
arrangement have induced M. Farcot to apply 

it to some large alternators driven by the 

single cylinder engines of his system, The 
employment of single cylinder engines is very 
economical, but the regularity of the motion of 
rotation which they give, is never so good as 
that obtained with twin engines, aud the synchroni- 
sation of alternators so driven is difficult. It 
has been applied with success to the single- 
phase alternators, turning at 60 revolutions, of 
the Sector of the Champs Elysée, Paris, one of 
which is represented in fig. 2. Fig. 3 shows how 
the amortisseurs are placed. 

The electrical works of St. Ouen have also been 
furnished with two diphase alternators on this 
system, turning at a speed of 67 revolutions. 
Fig. 4 represents this installation. These 
alternators are connected in parallel, and 
as they feed some rectifier transformers, in 
order to increase the regularity of the frequency 
of alternation, we couple the machines together 
when the cranks of their steam engines are 
at right angles. The regularity of the frequency 
is then the same as if we had only one 

_ alternator driven by twin steam engines, and 
the connect!9" effected by the electrical actions replaces the 
mechanical connection. 

We do not think that a similar result has yet (1899) been obtained 
in current practice. Other applications of this system have been 
made, notably at the electric works of Saumur, or are in prepara- 
tion in France or abroad. 
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THE PROPERTIES OF SINGLE-PHASE INDUCTION MOTORS. 


We shall first deal with the theory of single-phase alternate 
current machines, because nothing will be easier than to extend it 
to the case of polyphase machines, while the converse would not be 
correct. i 

In order to facilitate the exposition of this theory, we shall con- 
sider an induction machine (single-phase alternator) constructed in 
a special manner, and as we are about to describe. Its primary, AA 
(see diagram, fig. 5), is composed of a ring of thè Pacinotti type, 
with 2 n poles Qix in the figure), whose channels are of varying 
depths, in order that different numbers of turns of wire may be 
placed in them. The system of winding adopted is represented o 
the diagram. i 

If we call a constant number of turns of wire, and 8 the angle 
made by the diameter passing through the centre of one of the 
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channels with a diameter x y taken as origin, the number of turns 
of wire in that channel, N, is found from the expression 
N = y sin g. Two rings, “i and bz, turning with the rotor, and upon 
which the brushes, fı and fa, bear, serve as points of entry and exit 
for the current. 

The secondary circuits, two in number, are arranged along a crown 
of iron plates, B B, with teeth pointing inwards. Their mode of 
winding is similar to that of the rotor. We have represented 
diagrammatically, in fig. 5, the winding of the first circuit in full 
lines and that of the second by dotted lines. 


If we call a constant number of turns of wire, and g the angle 7 


that the diameter passing through the middle of a channel of the 
crown, B B, makes with the diameter z y taken as origin, the numbers 
Ni and nN, of turns belonging to the two secondary circuits, which will 
be placed in this channel, will have respectively the expressions, 

NI = sin n g . Na = v’ cos B. 

These secondary circuits are closed on themselves. 

The author of the paper here proceeds to find expressions 
for the currents in the two stator circuits, involving speed 
and frequency, and an expression for the mechanical torque 
developed at any instant, by the rotation of the inductor, 
and its mean value per second, both in terms of the speed and 
frequency. 

From this the author proceeds :—If we represent by a curve the 
variations of the couple developed in the machine as a function of the 
speed, the current strength being supposed constant, this curve 
will take the form shown in fig. 6. The couple is zero when the 
speed is zero, it increases rapidly with the speed to a maximum, 
and returns to zero when the speed approaches synchronism. It 
then changes sign, becoming opposed to the action of the current, 
pan through another maximum, and continues to decrease as 
ong as the speed continues to increase. 

It results from the preceding that a single-phase induction 
motor, whose primary is traversed by a current of constaut 
effective strength, can furnish mechanical energy, or absorb it, 
according to the speed at which it is turned. When it absorbs 
mechanical energy, it in reality behaves as a generator. 

The author next works out an expression for the strength of 
the current traversing the primary, when an alternating 
difference of potentials is established between its terminals. 

This current can be considered as the super-position of two 
currents, one whose strength is of the same phase as the E. M. F., 


the other whose strength will present a difference of phase of a 
quarter of a period with that E.M.F. 

Following the established usage, we shall call these currents the 
effective current and the wattless current. 

The wattless current only serves to generate magnetic flux. 

The effective current takes from, or furnishes energy to, the 
source of E.M.F. which maintains the difference of potential 
between the terminals of the primary, according to the sign of 
a quantity which changes sign when the speed of rotation of 
the rotor is in the neighbourhood of synchronism. } 
The machine under consideration will therefore furnish energy 
to the source of E.M.F. acting between its terminals, and, conse- 
quently, will operate as a generator, if we impress upon its rotor 
a higher speed than that of synchronism, 


(To be continued.) 
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BUSINESS NOTES. 


Artistic Fittings,—Messrs. W. A. S. Benson & Co., of 
New Bond Street, artistic metal workers and electrical engineers, 
are to be congratulated on receiving the only gold medal for electric 
fittings awarded to the British Section at the Paris Exhibition. 
Messrs. Benson have always been celebrated for the artistic purity 
of their designs, which have done for electric lighting in England 

very much what William Morris did in other branches of decora- 
tion. In fact, it may not be generally known that Mr. Morris and 
_Mr. Benson were practical collaborators in the revival of taste which 
came about some 20 years ago, and that much of the early Morris 
furniture was Mr. Benson’s design. The Benson firm made a 
specialty of artistic house and church lighting, and are now engaged 
on the important contract for lighting St. Paul’s Cathedral. Cam- 
bridge University, the Ryland’s Library at Manchester, and the 
Parliament buildings of Melbourne can also testify to their taste, 
while the electric fittings in the exquisite little National Pavilion at 
Paris were mostly supplied by them. 


Books Received.—“ The Struggle of the Dutch 
Republics.” By C. Boissevain. Amsterdam: “ Standelsblad” 
Office. 6d. 


Year Book for 1890-1891 of the Armour Institute of Technology. 
Chicago: Armour Institute of Technology Press. 
Mathematical Drawing and Measuring Instruments.” By W. F. 
Stanley. Seventh edition. London: E. & F. N. Spon. 5s. ö 

Bulletin of the Association des Ingénieurs Electriciens. Sortis de 
l'Institut Electrotechnique Montefiore. Vol. XI. l 
“The A B C of Electricity.” By W. H. Meadowcroft. Sixth 
edition. Manchester: John Heywood. 2s. 
“ Injectors : their Theory, Construction and Working.” By W.W. F. 
— Pullen. Second edition. Manchester: The Technical Publishing 
Company, Limited. 


Kenilworth.—We are informed that the public lighting, 
to which we referred in our “ Light and Power Notes” not long ago, 
is being carried out with overhead conductors by the Birmingham 
Installation Company, who originally put down Mr. Mitchell’s 
private lighting plant. The same firm has secured the contract for 
“free ” wiring in the town of Dudley. 
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Electrical Wares Exported. 


Wr ENDING Oor. 3RD, 1899. WER MWD Nd Oct. 2np, 1900 


Adelaide. Teleg. mat.. .. Value £658 Alexandria c .. Value £140 
Brisbane. Teleg. mat. .. ee 8,446 Amsterdam we xó .. 30 
Buenos Ayres Teleg. mat, .. Auckland .. 22 as e.. 90 
Caloutta ee ee ee ee 604 Buenos Ayres e. aa ee 96 
Cape Town.. sa 92 oe 114 ši Teleg. mat. .. 842 
Chinde. Teleg. mat. 988 ‘i Teleph. cable .. 125 
0 F 1 6 .. 114 8 sè bs 93 oe AA 
Copen agen. Gileg. wire ee A own .. ee oe oe 
Durban Tele iat. ee ee 105 Cochin eo T les ae ee aan 
» eleg. ma os sa nhagen. Teleg. wire 
Tan Dondon. 55 Saale ws Re 100 Durban a wigs we eo 250 
burg. eg. mat. .. i i eleg. 19 2— . . 147 
Helsingfors .. es s .. 86 i Teleph. mat. .. 170 
Hobart sg ee fe 24 Fremantle .. ie as . 164 
Lourenoo Marques. Teleg. mat. 349 Gibraltar .. ay s .. 186 
Malta Pe 73 si ‘a 68 Hamburg. Teleg. mat... 
Melbourne. Teleg. wire . . 2°88 i Teleph. appar. 406 
Montreal... cs 95 at 70 Hong Kong.. ps 72 si 6 
Oporto os es ee 45 | Launceston. Elec. motors. .. 281 
Perth (ia 92 PA . 70 Lisbon i ae se . 50 
Port Amelia. Teleg. mat. 1,415 Lyttleton 800 
„ Elizabeth .. e . 350 elbourne .. n “a .. 206 
» Bad iv es . 886 Monte Video te ace . 46 
Rio Janeiro. Teleg. mat. . . 8,812 Ostend as si ss i3 20 
Rockhampton .. ae a 42 Otago.. i . se s 88 
Rotterdam s es 20 Port Chalmers 90 We 8 
St. Petersburg. Teleg. cable.. 99 Port Elizabeth .. ae 45 2 
Shanghai .. <a i 75 Teleg. mat. .. 478 
Sydney A 817 Port Sad 8 
„ Teleg. mat. 721 Rio Janeiro.. . as . . 142 
Trinidad es 7 Rosario. Teleph. mat . 219 
Wellington . leph : 5 a 8 noraen eon N ie A 0 
+. e . ma ee t. Petersburg. Teleg. r.. 
Yokohama . 5 MG 78 Singa AE 


ji Sub. teleg. cable .. 50,000 
Stockholm. Teleg. wire is 
Sydn oe ee ee e 
1 Teleg. mat. 120 
š Teleph. cable .. 895 


Valparaiso ss “a os 80 

Teleg. wire ee Cx 844 

i Telephone .. ee 70 
Vera Crus. Teleg. mars. 


78 

Wellington. Teleg. mat. . 493 

ii Telepb. mat. .. 68 

Yokohama. Teleg. cable . . 12,806 
50 Teleg. wire ‘3 


Total £17,991 Total .. ce 
Foreign Goods Transhipped. 


Antwerp. Elec. machinery Value 250 


Port Amelia. Teleg. wire 


Bankruptcy Proceedings.—A receiving order was 
made on debtora’ own petition on September 26th at the Bank- 
ruptcy Court against T. W. Greaves and W. G. Randall, electrical 
engineers and cycle manufacturers, lately trading in co-partnership 
at East India Dock Road and Greenwich. 

A first and final dividend of 28. 8d. has been announced in re B. 
Symmons, electrical engineer, Brighton. 


Liquidations and Dissolutions.—The St. Stephen's ü 


Electrical Syndicate, Limited, decided at a meeting at Uxbridge 
Road, on September 24th, that Mr. A. H. Tessier, 1, Arthur Street 
East, E. C., be the liquidator in the place of Mr. F. H. Ebsworth, 
deceased. 


We have received the following letter from Messrs. Claud 
Hamilton, Limited :— : 

“ Referring to the official notice which appeared in the Edinburgh 
Gazette, of the final meeting of Claud Hamilton, Limited (in liquida- 
tion), an extract of which has been published in several of the trade 

tes: As we find that this notice has caused considerable mis- 
understanding amongst some of our correspondents, my directors 
desire me to explain that the said notice does not apply to this 
company, but to the old private company, which went into 
voluntary liquidation in 1898 for the purpose of the reconstruction 
and transfer of the business to the present and larger company. 

“ I shall be obliged if you will be good enough to publish this 
explanation, in order to avoid any further misunderstanding. 

“ Yours faithfully, 
“ For CLAUD HAMILTON, LIMITED, 
“DAVID ALEXANDER, Secretary. 
Glasgow, September 29th, 1900.” 


A meeting of the Western and Brazilian Telegraph Company will 
be held at Winchester House on November 7th, to hear an account 
of the winding-up proceedings from the liquidator, Mr. W. H. 
Axworthy. 


Catalogues and Lists——From the General Electric 


— Company, Limited, we have received a copy of their electric bell 


catalogue, Section L,“ thirteenth edition, containing all matters 
appertaining to electric bells, batteries, indicators, lightning con- 
ductors, speaking tubes, &., together with diagrams and instruc- 
tions; also their electric wire and wiring supplies list, Section W.,“ 
tenth edition, containing everything appertaining to electric wires, 
conduits, line material and accessories. This is the first time that 
this has appeared as a separate section, and special attention is 
called to the difference in discount. The increased cost of metals, 
other raw materials, and the cost of production notwithstanding, 
list prices have been reduced without in any way lowering the high 
standard of quality. 

The Morley Electrical Engineering Company, Limited, of Morley, 
have issued a trade price list of their standard C:C. dynamos and 
motors for rope or belt driving. Details are given in a handy 
tabulated form, and a standard specification is included. 

A pamphlet has been issued by the Edwards Air Pump Syndicate, 


Limited, of Crown Court, E.C., describing their patent air pump, 
which is being used in connection with electric power, lighting and 
traction, and other land installations, :ànd is being manufactured 
under license by the leading English engine builders, At Glasgow, 
Manchester, Liverpool, Salford, City of London, Westminster, 
Kensington and Knightsbridge, and St. Pancras electricity works 
they are employed; also at the City and South London and*Water- 
loo and City Electric Railway power stations, and in connection 
with the Newcastle Corporation's electric traction scheme. The 
list before us describes the pump and gives results of recent trials. 


Coal.— We have received a copy of the first issue of the 
Coal Merchant and Shipper, a weekly journal published lin 
London (165, Strand, W. C.) devoting itself to the interests of the 
retail and export coal trade. Electrical engineers in charge of 
electricity supply undertakings are very deeply concerned in the 
matter of coal, and we have no doubt that they would find some- 
thing of assistance to them in this journal. Its first number has a 
businesslike appearance. 


Cotswold.—The Hart Accumulator Company, Limited, 
have secured the order for the supply of storage battery required 
by the Cotswold Sanatorium for their electric lighting. 


For Sale.—Messrs. Wheatley Kirk, Price & Co. are 
offering certain electrical plant for sale, including a 120-Kw. steam 
alternator and exciter, a 25-Kw. ditto, surface condenser, two 60-H.P. 
Peache engines and Crompton-Brunton alternators, switchboards and 
transformers, also two 40-H.P. Willans engines and Elwell-Parker 
continuous current dynamos, and a 20-N. H. p. Tangye gas engine. 
See our “ Official Notice” pages to-day. 

The Oldham Electric Light Committee invites offers for two 
60-KEw. shunt-wound dynamos (J. P. Hall & Co.). See Official 
Notices to-day. 


The Hart Push Switch.— The switch which we show 
in the illustration below is, we are informed, being recommended 
in specifications of some consultants on account of their neatness 
and good construction. Messrs. H. M. Salmony & Co. experimented 
extensively with the push button type of flush switch before intro- 
ducing the Hart switch to the market. The mechanism is neither 
frail (allowing it to be easily broken) nor so heavy that it is difficult 
to operate the switch. Messrs. Salmony claim to have overcome these 
difficulties, and to have produced aswitch which is strong and durable, 
and yet easily operated, and of which the action is positive. The 


mechanism is encased in one piece of porcelain. The contacts are 
of bronze, and of the knife switch form. The switch has a long 
break, and the switch-plate is thoroughly insulated from the mecha- 
nism. These switches may be installed in gangs without the use of 
backplate, but they are recommended for use with an iron frame or 
box whenever possible. The position of the push buttons indicate 
whether the switch is on or off. The flush switches are furnished 
either in nickel, bronze, or polished brass. Oxidised finishes and 
special finishes to match hardware are furnished at slight additional 
cost. The switches are made either single-pole, double-pole, two- 
way, or three-way. 


Lighting Exhibition in Vienna.—The rapid develop- 
ment which all branches of lighting industries have made during the 
last few years has led the interested trades in Austria to arrange to hold 
in November of this year, in the Gartenbau-Salen, an exhibition of all 
branches of the lighting industries and their kindred trades. Tnis 
idea has met with much support in the circle interested, and the 
many novelties already announced show that a very interesting 
exhibition will be formed. The Hon. Committee is composed, 
among others, by his Excellency the Statthalter Errich Graf 
Vielmannsegg, Hofrath von Waltenhofen, Prof. Nernst, Rekton, 
Prof. Lickler, Herr Hanst, Prof. Loose. The:Exhibition offices are 
at I. Hothringer Strasse, 15. 


(Continued on page 551.) 
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THE NEW ELECTRICITY WORKS OF THE 
GLASGOW CORPORATION. 


(Continued from paye 509.) 


THE positive and negative storage batteries are situated in 


separate rooms, on the right and left hand of the entrance 
hall. These lofty rooms are extremely well lighted and 
ventilated, the whole of the roof consisting of glass and 
iron, and the walls being faced with white enamelled bricks. 

Each room contains a battery of 167 Tudor cells, of the 
19 plate L B type, contained in leaden boxes; the cells have 
a capacity of 1,100 ampere-hours, i. e., 150 amperes for 
74 hours, and are capable of discharging at a maximum 
rate of 330 amperes without injury, when necessary. The 
individual boxes are carried on heavy glass slabs supported 
on glass oil-insulators, which are themselves supported by 
steel H girders, covered with lead trays. The steel beams 
are again insulated from the floor by Tudor earthenware 
oil-insulators, and the floor is covered first with a layer of 
sulphur, then with asphalte, so as to be as far as possible 
acid proof, and at the same time insulating. 

The regulating cells are 50 in number, in steps of two 
cells, and, as will be seen from our illustration, are arranged 
croxs-wise, for convenience of access to the connecting cables. 
The whole of the latter ure carried, as far as possible, 
beneath the floor level, so as to avoid interruption to the 
view and the unsightliness of overhead conductors; the 
success of this plan is strikingly apparent. 

The minimum discharge pressure being 1°8 volts per cell, the 
lowest pressure, with all cells in, is 300, and with all the regu- 
lating cells cut out, 210 volts. The regulators of both batteries 
are connected with the middle wire, the other ends of the 
batteries being coupled direct to the outers of the three-wire 
system; by this means, as the middle wire is earthed, the 
whole of the regulating apparatus is always within 125 volts 
of earth potential, a condition which renders shocks to the 
person highly improbable. 

The battery regulating switch gear is of an entirely novel 
type, designed by Mr. Chamen, and built by Messrs. Jas. 
White, of Glasgow. The regulator itself extends the whole 
length of one side of the battery room, and the contacts are 
arranged so that the shortest possible amount of cable is 
required between the regulating cells and the regulator. The 
apparatus consists of a rail in the form of an H section 
girder; attached tw this rail are wrought-iron brackets, on 


which large gun-metal contacts are fixed, insulated with. 


substantial vulcanite ‘insulators. Forming of the con- 
tact shoe is a cable socket, into which the cable connected to 
the cells is sweated. Another very novel feature of this 
regulator is the form of the brush contact gear. This consists 
of a trolley running on a rail extending the whole length 
of the battery room; it is moved by means of wire rope 
passing round a drum at each end. These drums are 
geared to hand-wheels near the dynamo switchboards in the 
engine room, and large indicating wheels are provided, show- 
ing at a glance the position of the contact trolley in the 
battery room. The contacts on the trolley are in the form 
of laminated rings, making contact on both sides of the fixed 
contact shoes, A substantial pilot contact and pilot resist- 
ance are also carried on the trolley, which passes from con- 
tact to contact with hardly any perceptible spark. 

A useful device has been added by Mr. Page, resident 
engineer at Port Dundas, for the purpose of testing the 
insulation of the neutral conductor; this consists of an 
Insulated copper wire stretched alongside the battery regu- 
lator, and connected, by means of a small contact spring 


carried on the trolley, with the contact nert to that on which , 


the main switch rests. The stretched wire is connected with 
a switch in the engine room, by which it can be earthed 
through an ammeter while the neutral wire is for the 
moment disconnected from earth. There will then be a 
potential difference of 4 volts between the neutral wire and 
earth, causing a current to flow whose magnitude is a measure 
of the insulation resistance of the neutral. 

The last few regulating cells at the end of each battery 
are arranged so that they can readily be isolated from the 
main battery and used for such purposes as meter testing, 
milking sick cells, Ke. With this object, large gun-metal 


studs are sweated into the terminal bars of each cell, and 
provided with massive two-handled nuts for clamping cable 
connections, 

As all the cells are on one level, they are extremely easy of 
access for renewal or repairs. 

Returning now to the engine room, we proceed to the 
consideration of the switch gear. It is in this connection, 
perhaps, that the most striking novelties of the Glasgow 
stations are exhibited. Departing altogether from the con- 
ventional types of switch gear, Mr. Chamen has succeeded in 
designing an equipment in which the qualities of strength 
and simplicity are combined to the highest degree, while all 
parts are perfectly accessible, and extensions present no 
difficulties whatever. 

The switchboard gallery itself is of novel construction, 
being built of iron and paved with glass blocks in such a 
way that it is almost impossible for the attendants to make 
contact with earth near the switch gear. The gallery 
extends the whole length of the engine room, and carries all 
the feeder panels, as well as the balancer and battery boards. 
The engineer’s room abuts directly upon it at the centre, and 
at the same time commands a clear view of almost every part 
of the engine room, while several stairways give ready access 
to the ground level. 

The system of working is as follows: — Each generator 
is provided with a separate switchboard, placed under the 
gallery opposite the machine, and consisting of two separate 
panels, some distance apart, for the positive and negative 
poles of the dynamo. Four positive and four negative bus 
bars run along beneath the floor of the gallery, with which 
any of the generators may be connected. The feeder panels 
on the gallery are divided into sets of eight positive and 
eight negative feeders, placed side by side, so that positive 
set alternates with negative; to place all the positives at one 
end and the negatives at the other would obviously be quite 
impracticable with the great length of switchboard already 
installed, let alone the future additions, and it is question- 
able whether any advantage would be gained by doing s0, 
even if it were possible. Each compartment provides for two 
feeders, and is fitted with plug switches, by means of 
which either feeder may be coupled to any one of the four 
bus bars; the main emergency switches and fuses are placed 
on corresponding panels behind the plug panels, the 
switches being operated from the front of the boards. 

We give herewith views of the generator boards at the 
north and south ends of the engine room respectively. In 
the foreground of the former ure three panels supplied by 
Messrs, Laing, Wharton & Down, with the Walker gene- 
rators; the outers of these are provided each with a mini- 
mum current cut-out, main switch and duplex fuse, as well 
as a four-way plug switch of the type devised by Mr. 
Chamen—.e., with foliated copper S-shaped plugs—and a 
Kelvin recording ammeter. The middle panel bears a main 
switch and duplex fuse for each generator; the shunt regu- 
lators and Kelvin multi-cellular voltmeters are mounted on 


either side of the middle panel. 


The panels are of thick marble, carried in a steel frame, 
and securely held by means of grooves cut in the top and 
bottom edges: between the steel and the marble there is a 
layer of soft material to avoid splintering the marble. 

The temporary ends of the bus bars are shown in the 
view, Which also indicates the method of supporting the 
same in carthenware insulating yokes, 

Beyond the balancer panels is an interesting * relic,” con- 
sisting of the last remaining portion of the temporary wooden 
shed which formerly covered this end of the site; the old 
station voltmeters are mounted on this wooden pillar, and it 
has been found convenient to leave them in their original 
position until the last. 

The other view shows the positive and negative panels 
connected with the second of the British Thomson-H ouston 
generators; practically the same description applies to these 
as to the balancer outer panels, but here the gear is much 
heavier, being capable of carrying 2,000 amperes; there is 
only one cut-out, of the Andrews non-return current type, 
and one recording ammeter. 

The switchboards for the three large sets were made by 
Messrs. Cowans, Limited, of Dukinfield. Those for the 
200 and 400 H. p. sets were supplied by Mesers. James 
White, of Glasgow, and are generally similar to the larger 
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ones, but are fitted with Ferguson & White’s automatic 
The boards for the two 
sets about to be installed are being put in by Messrs. 


circuit breakers. 


Mechan & Sons, of 
Glasgow. They are 
of the same pattern 
as the rest, but are 
designed to carry a 
load of 4,000 am- 
peres each, 

Above the switch- 
boards are to be 
seen the bus bars 
with their expansion 
bends, and the 
heavy copper con- 
nections leading 
upwards to the 
feeder panels and 
downwards to the 
generators. 

The bus bars con— 
sist of a series of 
eight heavy soft 
copper bars running 
the whole length of 
the station, four 
bars being allotted 
to each polarity. 
These bars are built 
up throughout their 
length, and con- 
sist of 22-feet 
lengths of solid 
rolled copper. At 
each joint a series 
of thin —A_N_ 
shaped pieces are 
bolted to allow for 
expansion. Each 
set, positive and 
negative, measures 
some 225 feet in 
length. The two 
heavy “station” 
bars each consist 
of one heavy bar, 
4 inches broad by 
1 inch thick, to 
which are bolted 
by several steel 
bolts, three bars. 


4 inch thick, and 
maining six bars are 


FEEDER SWITCHBOARDS: END VIEW. 


sectional area, being composed of one 4 inches x 1 inch 


3 inch bar; the steel bolts, how- 
ever, are left long enough to allow of the sectional area being 


bar, and one 4 inches x 


2,400-H. p. 
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made up similarly, but are of less 
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increased at any time by simply adding to the number of 
bars. Throughout their length the bars are kept spaced 
apart for ventilation purposes by means of accurately 
faced copper 
washers. 
Connections are 
made between these 
copper bars and the 
dynamo and feeder 
; panels, by means 
= = 5 of heavy copper 
bars of sufficient 


—— 


222. 


— 


NW 3 section, and bent 
Sri t 


in such a way as 
to allow for expan- 
sion. 

Throughout their 
whole length the 
bus bars are sup- 
ported on H iron 
girders, from which 
they are insulated 
by heavy porcelain 
chairs shaped to fit 
the girders; the 
latter are supported 
by adjustable screws 
fixed at one end to 
the H iron girders 
composing the floor 
of the switchboard 
gallery. 

The whole of the 
copper used for the 
bus bars, some 40 
tons, was supplied 
by Elliots Metal 
Company, and the 
erection of the bars 
was carried out by 
Messrs. Mechan 
and Sons, Glasgow, 
who also constructed 
the switchboard 
gallery itself, and 
supplied and fixed 
the cast-steel stools 
and guides by 
which the feeder 
panels are sup- 
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STEAM-BALANCER SWITCHBOARDS. ported. 


As already stated, 


2,000-AMPERE DYNAMO SWITCHBOARDS, 


the feeder switchboards are mounted on the gallery; 


they are necessarily somewhat more elaborate in appear- 
ance than the generator boards, owing to the, great 
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number of feeders to be dealt with no less than 40 of each 
polarity being provided for, while 25 pairs are already in 
They are of substantial construction, consisting of 
white marble slabs,’ 5 feet 6 inches high x 4 feet 4 inches 


use. 


wide x 3 inches 
thick, and are fitted 
with marble parti- 
tions of dimensions 
sufficient to prevent 
any possible contact 
being made between 
adjacent feeders. 
The marble slabs 
are polished on both 
sides, and are 
grooved at the top 
and bottom to fit 
the stools and 
guides in which 
they are carried, 
and which are 
heavily insulated 
from earth. 

The panels are 
arranged in two 
rows, one row, carry- 
ing the emergency 
switches and fuses, 
being close to the 
wall, and the other, 
bearing the plug 
switches and re- 
cording apparatus, 
64 feet in front. 


ach set of panels consists of four slabs, two in each row, 
providing for eight feeders of one polarity. The correspond- 
ing eight feeders of the other polarity are connected with the 
adjacent set of panels, so that the distance between positive 
and negative is never more than a few yards. 
view of some of the feeder boards shows a complete group 


of panels for eight positive and eight negative feeders. 
respective polarities are indicated by red and blue enamel 


applied to those parts of the apparatus which are not 


polished. 


It will be seen that each separate front panel bears two 
recording instruments, two vertical bars, and four contact 


Sec 
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FEEDER SWITCHBOARDS: VIEW OF SIX SETS. 


Our front clock to be pulled forward. 
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FRONT VIEW OF POSITIVE AND NEGATIVE FEEDER SWITCHBOARDS. 


The 


convenient for changing the papers. 
instruments are all actuated by a pawl and ratchet gear 
controlled by a handsome regulator mounted on the gallery, 
which closes a circuit every half minute. 
the current and pressure, the instruments also indicate 
their actual values at each instant on a vertical seale. 
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these 


blocks, as well as the lever handles for operating the 
emergency switches on the hindmost row of panels. 
The recording instrument is of novel design, suggested 
by Mr. Chamen, and now known as the Kelvin“ feeder log.” 
gives a con- 
uous record of 
the current going 
out to a feeder and 
the pressure at 
the feeding point. 
The solenoids of 
instruments, 
of which we give an 
ustration (p. 
550), are made from 
high conductivity 
copper tubes cut 
with radial slots, 
and put together in 
such a way that the 
s of the solenoid 
exactly coincides 
with the axis of the 
field. A sufficient 
number of turns is 
employed to give an 
exceedingly intense 
field, a very neces- 
sary condition in all 
central station in- 
struments. 
case has been speci- 
ally designed for 
convenience 
changing record sheets, refilling the pens, &c.; to open the 
instrument the glass front is pulled out at the bottom, raised 
up and slid back on the top of the case, and the scale and 
guides are then lifted to a horizontal position, enabling the 
A special device allows it to 
take up a horizontal position outside the case where most 
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Besides recording 
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The vertical bars consist of single forgings of high con- 
ductivity copper, without joints; each of these is connected 
with one of the feeders through the apparatus on the corre- 
sponding hinder panel. Between each pair of vertical bars 
are four contact 
blocks of forged 
copper, which are 
joined through the 
marble to hori- 
zontal bars on the 
back of the board; 
the latter are con- 
nected with the 
main bus bars 
underneath the floor 
of the gallery by 
freely curved 
copper bars, and are 
provided with ex- 
pansion joints in 
the middle of their 
length, as shown 
in our view of the 
back of the board. 
By means of “S” 
plug switches any 
feeder can be con- 
nected with either 
of the four bus 
bars, These switches 
are so arranged that 
after turning 
through a right 
angle—to the nor- 
mal “on™ position—they cannot be turned backwards, 
nor can they be withdrawn without turning through 
another right angle, beyond which they cannot be 
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VIEW OF ENGINE ROOM 


turned. Although it is not intended to use the plug 
switches for making or breaking circuit, carbon spark- 
ing pieces are fitted on the contact blocks, so that the full 
current can be broken without injury to them. 


DYNAMO SWITCHBOARDS AT POLLOKSHAWS ROAD. 


From the front panel the current is carried overhead. by 


bare copper rods to the emergency switches. These are com- 
posed of several pivoted copper bars engaging with fixed 
Jaws, giving a double break; one of the bars is arranged 


so as to lag behind 
the rest, breaking 
quickly under the 
action of a spring, 
and the spark is 
taken by carbon 
blocks. Theswitches 
are operated by steel 
connecting rods, 
controlled by lever 
handles on the front 
panels, with locking 
devices for the on 
and off positions. 
zeneath the main 
switches ‘are the 
duplex fuses, pro- 
vided with heavy 
forged copper links, 
by means of which 
either of the fuses 
can be brought into 
action. or short- 
circuited. There 
is ample room for 
free passage between 
the two rows of 
panels, and it {is 
obviously a great 
advantage to have 


T. 
LFZ 


the blinding flash of a fuse, breaking, possibly, some 
thousands of amperes, well screened frem the eyes off the 
attendants. 


r 
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AT POLLOKSHAWS ROAD. 


All the feeder connections are designed to carry 1,000 


amperes each, witha wide margin. 


The whole of the 48 feeder panels at present installed 


were made by the Holland House Electrical Manufacturing 
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Company, Limited, of Glasgow; two additional sets are in 
course of erection, one made by Messrs. James White, and 
the other by the Holland House Company, who are also 
constructing two other sets, which will be divided between 
the Port Dundas station and that at Pollokshaws Road. 

The middle wire and battery panels were constructed by 
Messrs. James White; this firm also has in hand three other 
sets of feeder panels. 


CABLE TRENCH, WITH Fotr FEEDERS AND Six DISTRIBUTORS. 


We pass on now to the generating station near St. 
Andrew’s Cross, in Pollokshaws Road. This station, which 
is intended to supply the area on the south side of the river, 
and to work in conjunction with the Port-Dundas station, is 
built on a site of about two acres, adjoining a siding from 
the Barrhead and Kilmarnock Joint Railway. The buildings 
were designed by Mr. Andrew Myles, to the instructions of 
Mr. Chamen, and were built by Messrs. J. Green & Co., 


The plan and section which we give herewith show the 
general arrangement of the station. The siding adjoining 
the boiler house is intended to accommodate a whole train 
of coal trucks, and there will be two electrically-driven 
hoists, one of which will raise the trucks one by one to 
the level of the coal-storage tanks, where they will be run 
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KELVIN FEEDER LOG. 


along to the desired position and emptied, while the other hoist 
returns them to the ground level. The engine and boiler house 
are arranged on the same system as at Port-Dundas, except as 
regards condensing, which is not at present employed. The 
boilers are of the Babcock & Wilcox type, with chain grate 
stokers, identical with those at Port-Dundas; two are at 


WATERLOO STREET GENERATING 


chiefly of terra-cotta brick. In this case the Electricity 
Committee decided to erect the whole of the buildings at 
once, to avoid the delay in building met with in the past, 


and they are now practically complete: provision is made 


for plant of about 15,000 l. H. b. 


STATION: VIEW OF ENGINE Room. 


present complete, and two more in course of erection, Large 
water storage tanks are situated over the boilers, and are 
arranged so that they may be used for cooling ponds when 
condensing plant is installed. 

The engine room is served by a 25-ton electrie erane by 
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Messrs. Broadbent & Sons, similar to that at Port-Dundas. 

We give a view showing the generating plant already 
in position, consisting of two 400-H. P. sets and one of 
200 u.p. The former consist of Crompton two-pole 
dynamos giving 500 amperes at 510 volts, direct coupled 
to Belliss & Morcom three-crank tandem compound engines 
running at 375 revolutions per minute. The 200-KH. p. set 
is composed of a Mavor & Coulson six-pole generator rated 
at 250 amperes, 510 volts, driven by a single-acting engine 
of the two-crank tandem triple-expansion type, running at 
375 revolutions per minute, and made by Messrs. Alley and 
MacLellan, of Glasgow. An exactly similar set is in course 
of construction. 


The large set which is seen partly erected in the back- 


ground of our view is a 1,200—1,500-H.p. Willans-Crompton 
steam dynamo, identical with that which we have described 
in connection with the Port-Dundas station. Two more 
dynamos of the same size are in hand, one by Messrs. 
Crompton & Co., the other by the British Schuckert Com- 
pany, both driven by Willans engines. These two sets will 
be exhibited at the Glasgow Exhibition next year. 

The auxiliary plant consists of a 250-kw. balancer by 
Messrs. Bruce Peebles & Co., and a 125-Kw. balancer by the 


India-rubber, Gutta-percha and Telegraph Works Company, 


Limited, both identical with those at Port-Dundas. 
The switchboard gallery is not as yet completed, but the 
generator switchboards are in position: we give a view of 
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these, from which it will be seen that they are similar to 
those already described. This equipment was supplied 
partly by Messrs. Cowans, Limited, partly by Messrs. James 
White. 


The batteries are to be housed in a room over the 


delivery yard, which, however, is not at present ready for 


their reception. 


The delivery yard is to be used ‘as a cable store, and is 
provided with a 5-ton hand traveller for the purpose of lift- 


ing the drums off the railway trucks and depositing them 


where required, or loading them into lorries. The engineer's 


offices and arange of workshops are situated at the other 
end of the building, and a covered yard equipped with a 
7-ton traveller provides for the handling and storage of 
oods. 

j It is intended to commence the supply of electricity from 
this station early this month, as it is absolutely necessary 
for it to be running during the winter. 


One of our views shows the engine room at the Waterloo 


Street generating station, filled to the utmost with plant ; 
the fact that the whole of the engines in this station have 
a total capacity of 8,800 I. H. .f. ., but little more than 


that of one of the sets in hand for Port-Dundas—shows the 
enormous progress that has been realised in the electric 
lighting of Glasgow during the last two or three years. 

We give also a view of one of the cable trenches, con- 
taining four feeders and six distributors ; the distributing 
network required for so large an area as that of Glasgow, 
however, is too important to be dealt with in the space at 
our command, and must be held over to our next issue. 


(To be concluded.) 


BUSINESS NOTES. 


- (Continued from page 545.) 


Name Plates.— We have received from Messrs, Armstrong 
and Co., of 110, Cannon Street, E.C., a high-class bronze relief name 
plate, suitable for electrical and other machinery and switchboard 
work. . Prices and samples will be sent upon application. e 


New Electrical Works. — The Staford Advertiser 
understands that some local laud agents have been negotiating for 
the sale to a large London firm of la considerable quantity of land at 
The Hough, which is required for the erection of large electrical 
construction works. The land the firm proposes to acquire will com- 
8 ai 50 acres. Some 700 or 800 people will be employed at 
he works. ty a4 


Norway.—The Sfeamship says that a well-known elec- 
trical firm in Nuremburg has acquired water-power in Norway, at 
foss, also that of the Glemmons, and other firms have acquired 
similar rights, representing in each case no less than 20,000 to 
40,000 H.P., for the production of calcium carbide. 


Outing.—A party of the staff of the Edison & Swan 
Company at Ponder's End went for their annual outing to St. 
Margaret's last Saturday week. 


Trade Announcements.—The new address of the 
" Meyra” Electric Company is 78, York Road, King's Cross, N. 

Messrs. Johnstone, Benjamin & Oo., insulated electric wire manu- 
facturers and metal merchants, have removed their works to Crown 
Electric Works, Ascham Street, Kentish Town, where all communi- 
cations should be addressed. The firm have laid down an entirely 


‘new plant, replete with the latest improvements, for the manu- 


facture of vulcanised india-rubber cables, and are now prepared to 
quote for highest quality goods. It is their intention, as far as 
possible, to keep stock of the leading sizes. z 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.— The Arbroath Town Council, acting under an 
electric lighting provisional order, have decided to invite a number 
of electrical engineering companies to submit a statement of terms 
upon which they would undertake the introduction of electrical 
lighting intothe town. The system of supply which the Council have 
agreed to adopt is the “low tension three-wire system,”. with con- 
tinuous current and 230-volt lamps, as used in Edinburgh. It is 
intended to put down generating plant sufficient to keep about 
5,500 lamps of 8-6. P., or equivalent, burning simultaneously in 
addition to the public lighting, provision to be made for plant of 
this capacity (not less than 250 H. p.), and a battery of accumulators 
to take the all-night load.. In regard to the public lighting the 
Council have, on the advice of their consulting engineers (Messrs. 
Buchan and Hogarth) agreed to light the principal streets by means 
of arc lamps. It is also proposed to have on each standard, in 
addition to the arc lamp, two 16 (or 25-C. p.) incandescent lamps; 
and that the small portion of the compulsory area not lit with arc 
lamps be lit by means of incandescent lamps of 16-C. p., adapted to 
the existing street gas lamp-posts. Messrs. Buchau and Hogarth 
estimate the capital outlay at £24,300, to include buildings, genera- 
ting plant, mains, street lighting, meters and connections for con- 
sumers, contingencies and clerk of: works, but excluding outlay for 
laud and engineering charges. After receiving the statements or 
offers from companies, the Council will decide whether they will 
undertake the work themselves or hand it over to an electric 
lighting company. : 


Blackrock.—The U. D. C. is considering the question of 
undertaking the supply of electricity in the district. 


Bolton.—The accounts of the electricity department for 
the past year show that the total expenditure on capital account 
during the year was £50,000, the principal items being as follows: 
—Purchase of land and building extensions, £11,707; Messrs. 
Mather & Platt, £12,062 for new engines, dynamos, &c.; Messers. 
Musgrave & Sons, £6,796 for boilers, engines, &c.; mains, £9,739; 
and new meters, £1,762. The £50,000 was borrowed at 33 per cent. The 
income from lighting by electricity during the twelve months ending 
March last amounted to £9,498 as against £6,987 in the preceding 


year. A new item appearing in the accounts is £1,593 received 
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from the Tramways Committee for electric power supplied to the 
cars. This was only fora period of three months, and it is expected 
that the sum from this source during the current year will be four 
times that amount. The profit on the fittings was £710, and the 
amount handed over out of net profits in aid of rates was £1,000, 
which is the same as given in the previous year. 


Brighouse.—The Town Council has declared that, as the 


electrical supply department is overcharged with work, the enginecr 
shall refuse all applications from new consumers. 


Cardiff.—The Electric Lighting Committee of the Cor- 
poration has received a letter from Mr. W. H. Illingworth, mains 
superintendent, with respect to the recent shock received by himself 
and a wireman, and recommending certain improvements to the 
cable system. The letter also states that amicable relations now 
obtain between himself and the other officials. Some members of 
the committee expressed their opinion that reports should be made 
to the chief engineer, not to the committee, which, it was said, had 
interfered too much already. So it has. 


Carmarthen.—The T. C. has appointed Messrs. Medhurst 
and Lloyd, of London, at a fee of 50 guineas to draw up a preliminary 
report re a system of electric lighting for the borough. 


Croydon.—The Town Council has resolved that applica- 
tion be made to the Local Government Board for sanction to borrow 
the sum of £3,000 for the provision of arc lamps, poles, and switch- 


gear (including extra cost of trolley poles) for the lighting of the 
tramway route. 


Fleetwood.— Although the Fleetwood and District Elec- 
tric Light and Power Syndicate, Limited, only commenced supply 
on February 12th, 1900, as the result of six months’ summer work- 
ing, the undertaking is showing a very creditable balance after 
paying all expenses. The system is three-wire, with 200 volts at 
consumers’ terminals. A 2-cell Beaman & Deas refuse destructor 
is in combination with the boiler house plant, and for the present 
is capable of supplying all the steam necessary for driving the 
plant. The syndicate also supplies the public lamps, comprising 12 
arc lamps and 500 incandescent lamps. Business has come in so 
rapidly, that the directors are considering the advisability of imme- 
diately increasing the plant. 


Hereford.—It was reported at Tuesday’s meeting of thie 
Town Council that the cost of the town's electric light works was 
£20,470 16s. 2d. The demand for the current has exceeded all expec- 
tations. The present installation represents the equivalent of 6,822 
8-c.P. lamps, and altogether there are over 7,500 lamps connected, 


while applications have been made for considerably more than 500 
additional lights. 


Hull.—The Electric Lighting Committee is considering 
complaints about fuse boxes, which are said to have an attraction 
for loafers, who lounge against them. A row of points round the 
boxes would, perhaps, discharge the electricity; at any rate, they 
would certainly repel the weary ones. 


Leicester.— The financial statement of the electric 
lighting department states that the result of the working of the 
department for the past half-year was a net profit, after paying 
interest on the capital of the undertaking, of £1,430. Out of this has 
been paid £1,068, the half-year’s amount of sinking fund, leaving a 
balance of £362. The revenue account shows that the expenditure 
amounted to £3,154, against £2,423, an increase of £731. The 
receipts have gone up to a greater extent than the expenditure, 
amounting to £6,208, against £5,040, an increase of £1,169 over the 
previous half-year. 

The Corporation Gas and Electric Lighting Departments’ 
South African War Fund is now to be closed. Altogether 


the amount raised is £322 odd, which is regarded as a very satis- 
factory result. 


London.—Snorepitcu.—The Finance Committee, at a 
meeting of the Vestry on Tuesday, submitted a report by Mr. H. W. 
Wheatley, vice-chairman, and Mr. E. A. R. Adams, the accountant, 
relating to the cash balance on the capital account of the electricity 
works. The report stated that, in accordance with instructions, those 
two gentlemen bad waited upon the treasurer at the London City 
and Midland Bank with a view to the placing on deposit of a 
portion of the credit balance in hand on September 8th, which 
amounted to £30,551. It appeared that out of that sum £29,088 was 
in hand on the capital account of the electricity works undertaking. 
The deputation made an approximate forecast of the Vestry's 
requirements, and had arranged with the bank for the sum of 
£20,000, to be taken out of the electricity works capital account, 
being placed on deposit at 3 per cent. interest from September 13th, 
1900, subject to 28 days’ notice, provided that the deposit be not 
drawn upon below the sum of £5,000. On the recommendation of 
the Lighting Committee, the Vestry resolved to reinsure the elec- 
tricity and destructor works for £52,000 with the Fine Art and 
General Insurance Company at the rate of 48. 6d. per cent. 

BERMONDSEY.— The Electric Lighting Committee reported, at a 
mecting of the Vestry on Monday, that although the time for appli- 
cations for the position of resident electrical engineer had not 
expired, several replies had already been received. The Committee 
recommended that the applications should be referred to them in 
order to bring up a list of six names for the consideration of 
the Vestry at the next meeting, and this was agreed to. 

Pop. An.— For the first time the electric light was turned on in 
the Poplar streets last week. The installation, when completed, will 


also take in the streets of Bow_and Bromley, and has been laid down 
at a cost of £70,000. 


Loxpox, W.—A main box explosion occurred in Jermyn Street, 
Piccadilly, on Sunday night. The congregation were just leaving 


St. James’s Church, and there appears to have been a general 


stampede. The “cheap” daily press has the usual sensational 
account. Rumblings were heard as from the bowels of the earth 
» +... and all wondered what was next to happen]! There isa 
veiled suggestion here of calling upon the rocks to hide them. 

HAursTEAD.— The accounts of the electric lighting undertaking 
for the year ending March 25th last show that the total capital 
outlay amounted to £162,212, an increase of £36,802 during the 
year. The total working costs amounted to £14,336, an increase of 
26 percent; of this coal accounts for more than half, this item 
having increased nearly 50 per cent. The total receipts were 
£30,661, again showing an increase of 26 per cent. The average 
revenue per 8-C. p. lamp connected works out at 6s. 2d. per annum. 
The number of 8-c.p. lamps connected is 104,579, having increased 
by 21,907, and the highest output in one week. was 63,441 units. 
Repayments of loans, with interest, absorbed £6,619 of the gross 
profit of £16,325; other expenses brought down the net profit to 
£9,357, representing a dividend on capital of 8°23 per cent. The 
total net profit since the commencement of supply amounts to 
£19,426, of which £16,221 has been carried to reserve, and £3,205 
allotted for the formation of a sinking fund. 

HAcRNET.— The foundation stone of the new electric lighting and 
dust destructor works at Hackney will be laid on 18th inst. Mr. 
W. H. Dickinson, the chairman of the London County Council, will 
perform the ceremony. 

BaTTERsEa.—The Vestry intends to make application to the Local 
Government Board for leave to borrow £10,096 for extensions of 
the electric lighting mains. 


Macelesfield.— The Town Council has decided to apply 


for a provisional order for electricity supply. 


Mountain Ash.—The District Council has decided to 
apply to the Board of Trade for a provisional order empowering it 
to supply electricity in the district. 


Nelson.—On Thursday Mr. M. R. North, M. I. C. E., 
conducted a Local Government Board inquiry at Nelson with regard 
to the Corporation’s application for sanction to borrow £2,500, to 
provide an extension of the present storage battery by the addition 
of 72 cells. There was no opposition. 


North Metropolitan District.—A conference of local 
authorities was held at Tottenham on Wednesday last week. The 
promotion of the Bill in Parliament to confer powers for the supply 
of electric light and power, and the proposals to distribute as well 
as generate electricity, were accepted. ä . 

Mr. Offor, representing the North Metropolitan Electrical Power 
Distribution Company, Limited, submitted a draft agreement to the 
Enfield Urban District Council, embodying the proposals of his 
company. Mr. Offor attended a mecting of the Council, and the 
agreement was gone through clause by clause. It was eventually 
agreed that Mr. Offor should take back the agreement for the 
purpose of embodying such of the proposals made by the Com- 
mittee as were acceptable to his company, and return the amended 
draft. 


Norton (Malton).—At a meeting of the Urban District 
Council last week it was resolved conditionally to consent to an 
application to the Board of Trade by the Northern Counties Elec- 
tricity Supply Association for an order enabling them to supply 
electricity for the lighting of Norton. The association agrees to 
light the whole of the present area of the district for 30 per cent. 


less than the price paid for gas, and to charge private consumers not 
more than 7d. per unit. 


Poplar.—The electricity works of the Board of Works 
are to be opened on Monday afternoon next, October 8th. 


Rhondda Valley.—The Legal Committee of the District 
Council have recommended that Mr. Hammond be retained as elec- 
trical expert for their electric scheme, the fee being 50 guineas and 
travelling expenses, and 3 guineas per hour as Parliamentary fees 
whenever required to meet the Committee. But the Council thought 
the terms high, and decided to ascertain the terms of Mr. Coulson, 
gas engineer to the Leicester Corporation. 


Sidcup.—At a ratepayers’ meeting last week a resolution 
was passed to support an application for a provisional order 


authorising the supply of electricity in the district by the local 
authority. 


Staines.—The U.D.C, has decided not to take over the 


Staines part of the Staines, Egham and Chertsey electric lighting 
order. 


West Bromwich.—The E. IL. Committee of the T. C. 
have recommended the Council that the charge for electricity for 
lighting purposes be at the rate of 6d. per unit for the first 100 
hours’ use of the maximum demand in each quarter, and thereafter, 
during the same term, at the rate of 2d. per unit. For power pur- 
poses the charge is to be at the rate of 3d. per unit for the first 78 
hours’ use of the maximum demand, and thereafter at the rate of 
1d. per unit. They further recommend that the “free wiring 
system” be adopted, and that application be made to the Local 
Government Board for sanction to borrow £10,000 for providing 
materials and labour for wiring houses, and also for the purchase 
and fixing of motors, which they have resolved to hire out for 
power purposes. A further large demand for power has been made 
upon them, to meet which the engine house must be enlarged. If 
this is done while the building is in course of erection, a consider- 
able saving will be effected. 
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Vork. — According to the Electric Lighting Committee’s 
report the result of six months’ working has been a trading profit of 
about £250. It is hoped that a very satisfactory profit will be shown 
at the end of 12 months. 


S . 


ELECTRIC TRACTION NOTES. 


Aberdeen.—In consequence of a recent electric car 
fatality, safety fenders are being purchased for the cars. 


Ashton-under-Lyne.—In the political news we read 
that Mr. Herbert Whiteley, the Conservative candidate, stated in 
one of his speeches that as a result of his representations, without 
prejudice to the merits of the dispute on either side, the chairman 
of the Oldham, Ashton, and Hyde Electric Tramway pate a 
would probably agree to reinstate their drivers and other employ 
who were on strike, the understanding being that alleged grievances 
would be farther discussed with a view to amicable settlement. 


Cardiff.—The Tramways Committee on Friday approved 
plans for the new electrical power station on the Newport Road site 
near Roath Brook, submitted by Mr. Ellis, the electrical tramway 
engineer. The engineer was instructed to proceed with the exca- 
vations for the concrete foundations. It was mentioned incidentally 
that precautions would be taken to prevent flooding. 


Carnarvon.—A sub-committee of the Joint Committee of 
the Gwyrfai D. C. and the Carnarvon T. C. has recommended that 
the scheme promoted by Mr..Peterson’s syndicate for the construc- 
tion of a light railway from Carnarvon to Dinas Dinlle, and elec- 
tricity works, be assisted in every possible way under reasonable 
conditions. l 


Central London Railway.—We read that to meet the 


great rush of traffic, the threc-and-a-half-minute service of trains 
has now been altered to a two-and-a-half-minute service. 


Darwen.— The electric trams are stated to be ready for 
Board of Trade inspection. : 


Dundee.—The Lochee Road electric tram route is ready 
for Board of Trade inspection. 


Glasgow.—As stated last week, the buildings in con- 
nection with the power station for the new electric tramway system 
at Pinkston, Port Dundas, being somewhat behind, the Corporation 
have decided to finish the buildings themselves. The original con- 
tract amounted to £50,000, Lut the contractors will only receive a 
proportionate allowance for the parts they have finished, viz, the 
foundations and part of the lower walls. The Corporation will 
employ men under the tramway department to complete the work. 
It may be of interest to mention that the successful contractors 
were the second lowest when tenders were opened. The lowest 
were offered the work, but declined to complete in a guaranteed 
time under a penalty. A mechanical engineer has now been 
appointed at a salary of £250 per annum to take charge of the 
steam plant at this new station. The drawings for the week ending 
22nd ult., amounted to £9,813 11s. 3d. as compared with 
£8,971 16s. 5d. for the corresponding week last year. 

At a meeting of the Tramways Committee this week it was 
agreed that next session the Corporation should obtain Parlia- 
mentary powers to extend the electric tramway system to 
Clydebank—a distance of seven miles from the Royal Exchange; 
Bishopbriggs, a distance of about six miles from the same place; 
Rutherglen and Cambuslang, a distance of about eight miles, and 
also along the Cumbernauld Road, past the Alexandra Park and the 
Provan Gasworks, another distance of about five miles from the 
Royal Exchange. In nearly every case the present trams run about 
halfway to all the above places, but owing to the rapid growth of 
the city in these directions the population on the outskirts and 
suburbs have a considerable distance to walk to the nearest tram 
terminus. In all, the total new mileage for which powers will be 
sought will amount in the aggregate to some 10 miles of double line 
or 20 miles single track. : 


Great Yarmouth.—It is stated that the municipal 
electric tramways will shortly be completed. 


Maidstone and Faversham.—The Light Railway 
Commissioners have submitted the Maidstone and Faversham 
Junction Light Railways Order to the Board of Trade for confirma- 
tion. 


Netherton, Sedgley, &c.—The electric tramways 
in the Cradley Heath, Old Hill, Netherton, Upper Gomal 
and Sedgley districts have been at length opened for traffic. 
Colonel Trotter, as has been stated in the ELECTRICAL REVIEW, 
inspected the electrical equipment and the lines some six weeks 
ago; and on Friday last Colonel Dunlop, on behalf of the Board of 
Trade, inspected the new tramway from Dudley to Cradley vid 
Netherton, and the reconstructed line from Dudley to the tramway 
depôt at Sedgley, both of which, within the borough, will be supplied 
with electricity from the Dudley Corporation generating station. 


Nerthampton.—The Electric Light and Tramways 
Committee recommend the Town Council to take steps to obtain 
Parliamentary. powers to work the tramways when obtained, 


when they will be 


St. Helens.—The Electric Supply and Tramways Com- 
mittee has instructed the town clerk to include in the application 
to the Board of Trade the sums required for the construction of the 
tramways from Derbyshire Hill to the borough boundary in Newton 
Road; and from Station Road to the borough boundary in Bold 
Road. The borough engineer and borough electrical engineer were 
instructed to prepare estimates of the cost. The borough electrical 
engineer reported that the period of maintenance by the contractors 
of the overhead equipment on the Prescot and Denton's Green 
sections had expired on August 21st; that the equipment had been 
maintained in a satisfactory manner, and that it had been taken 
over by the Corporation on the day named. 


Southend-on-Sea.— Active operations have commenced 
in connection with the electric tram scheme of the Corporation. 


Wolverhampton. —At a meeting of the Tramways 
Committee of the Corporation last week, the members again con- 
sidered the question of reconstructing and electrically equipping 
the section of the tramways which runs from the Bilston Road 
terminus to Newbridge, Tettenhall, and after much discussion it 
‘was decided to advertise for tenders for the necessary material 
required for the work. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—Permission was granted on 
Monday by the Corporation for the Committee on Telephones to 
open up the streets in the area bounded on the south by the River, 
on the west by Hope Street, along George Street and down High 
Street to the River again. The Corporation hoped the Committee 
would do their utmost to hurry forward the laying of the mains, and 
that they would disturh the public streets as little as possible. 


Government and the Eastern Telegraphs.— We repro- 
duce the following comments on an interesting matter from the 
Pali Mall Gazette :—'‘ Doubtless a time will come when all our main 
cables of the first importance will be in the hands of the Govern- 
ment, when they will only touch on British territory, and 
adequately protected from an enemy.’ 
These words were spoken by Sir George Robertson at the meeting 
of the British Association at Bradford, and they may be the means of 
hastening the acquisition by the Government of the principal sub- 
marine cables, more especially those connecting with the East and 
with Africa. Nor would there appear to be any insuperable 
obstacles in the way, for the chief lines belong to English companies, 
which, for all practical purposes, are controlled by the same 
directors, the Marquis of Tweeddale and Mr. John Denison 
Pender being connected with the two Eastern lines and with two 
of the three African lines. Connecting England with the East 
there are the Eastern Telegraph Company, whose cables run through 
the Mediterranean to Eastern Europe, and the Eastern Extension, 
which continues on to Australia, India, China, and Japan; and 
besides these there are the Indo-European, which is principally a land- 
line, and is controlled by a mixed board of directors, English and 
German, with an official Russian representative, and the Great 
Northern, which belongs to a Danish company. Running to South 


Africa there are three cables, owned by the Eastern and South African 


Company, the West African Company, and the African Direct Com- 
pany, all of which are practically subsidiary companies of the Eastern 
and Eastern Extension, the whole forming a compact group. 
Coming to the money part of the question, there need be no more 
difficulty than was experienced when the Government bought the 
home telegraph companies, the terms of payment being settled by 
arbitration based npon certain agreements come to between the con- 
tracting parties. The whole capital involved in the two big 
Eastern companies, for it would hardly be thought necessary to deal 
with those under foreign control, since no monopoly is aimed at, 
and the three African companies, is .£12,529,288, namely, the 
Eastern, £7,262,098; Eastern Extension, 42, 853, 300; Eastern and 
South African, EI, 650,090; West African, C416, 990; and the African 
Direct, £346,900. This, however, is the nominal capital only, the 
market value being somewhat more, the ordinary stocks of the two 
Eastern companies standing at a premium of about 50 per cent.; so 
that a sum of about 416, O40, 000 would represent the actual aggre- 
gate value of the five companies, and it is upon this basis that the 
purchase money would have to be calculated. When the Govern- 
ment purchased the home telegraphs the cost was about 10 millions, 
but some fanciful prices were given, in some cases the aggregate 
value of the stock calculated at the highest market price during a 
certain period, plus 20 years’ net income; but it is not to be 
supposed that such terms would be entertained as exacted in the 
event of a purchase of the submarine cables, but of course there 
would necessarily be an allowance for disturbance, seeing that 
the income of the company is steadily growing, and will pro- 
bably grow faster as our interests in the East and in Africa expand. 
Under any circumstances, however, probably the total sum required 
would not exceed 18 millions, and if this were raised at 3 per cent. 
the transactions would yield a good profit to the Government, for at 
present the Eastern and Eastern Extension alone are earning over 
£1,066,000 net profit per annum, what the African companies are 
earning being an unknown quantity, as they do not publish any 
accounts. There will, therefore appear to be no points of difticulty 
in the matter, aud, as in the case of water companies, delay would 
mean the payment of a larger amount. It is hardly necessary to 
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deal with the Western lines, because our interests are neither so 
great nor so complicated in that direction, but here also is a direct 
English cable running from Valentia to Newfoundland, owned by a 
British company, the Anglo-American, with which arrangements for 
purcbase could, no doubt, be made. This matter does not press as 
does the Eastern route, and may therefore be left alone for the pre- 
sent, with the remark that the nominal capital of the Anglo- 
American is £7,000,000, having a market value of £4,527,000.” 


London and Brussels Telephenes.— The Duly 
Chronicle says that it is announced that direct telephonic com- 
munication will be established between London and Brussels at the 
beginning of next year at a charge of 10 francs for three minutes’ 
conversation. l 

The Times says that some very successful experiments have been 
made with the Brussels-London telephone. Conversations have 
been conducted with great distinctness, not only between Brussels 
and London, but between Brussels and Manchester and towns in 
North England, a distance of about 500 miles. The charge for five 
minutes’ conversation between London and Brussels will, it is stated, 
be 4s. The cable crosses the Channel between the Belgian coast, 
near Ostend, and St. Margaret’s Bay, near Dover. The cable con- 
tains four wires, and runs 60 miles under sea. 

We are in a position to be able, to say that the statement by the 
Times is altogether incorrect; no such experiments have been 
made; the 60-mile cable referred to does not yet exist, except in 
imagination. 


National Telephone Company v. De Pass & Co.—In 
the City of London Court on Tuesday, says the Times, before Mr. 
Commissioner Kerr, an action was brought by the National Tele- 
phone Company, Limited, to recover the sum of £50 for the use of 
a private telephone wire supplied to the defendants, Messrs. Daniel 
de Pass & Co., Fenchurch Buildings, E.C., from their City office to 
their branch establishment at Barking. The defendants declined to 
pay because the wire had never been efficiently fixed: when they 
used it they heard voices in the exchange, although it was supposed 
to be a private telephone. The plaintiffs, on the other hand, 
declared that the wire had been fixed as well as possible. The diffi- 
culties to be contended with in carrying the telephone service to 
Barking were very great. For four miles the wires had to stretch 
alongside the sewer bank, where the inhabitants of Barking relieved 
the monotony of their existence by throwing disused kettles, old 


pails, and other missiles at the wires. Those articles weighed down 


the lines and interrupted the service. On several occasions whole 
lengths of wire had been cut off and taken away. Of course the 
police were communicated with, but with no result. The company 
did not guarantee that the telephones would work always. They 
only did their best in the matter, and they could not do more. The 
defendunts said they wanted the private wire very badly, but they 
repudiated their liability under the contract, which was for five 
years, as the wire had never worked efficiently. The jury found for 
the defendants. Mr. Lewis Glyn, the defendants’ counsel, said they 
were willing, before the trial, to pay the plaintiffs £25, without 
costs, zbut ithe company were so pig-headed they would agree to 
nothing. f 


Telegraphic Interruptions and Repairs :— 
CABLES, 


InTERRUPTED. REPAIRED. 


Pará-Maranham oe ee 0 0 @e ee March 1, 1900 ee oe 

Ceari -Maranham oe oe ee oe ee Feb. 20, 1900 ee ee 

Direct Cable Pernambuco-Para ..  .. Bept. 19,1900 .. Sept. 28, 1900 
Wer Inos: 


Mole St. Nicholas-Cape Haitien.. zi .. March 6, 1900 .. we 
5 x se ws oe .. June 90, 1809 .. Sa 
Bt. Lonis ( )-Bathurst we 828 .. Aug. 28, 100 52 


Tarifa -Tan er 0 ee ee ee ae Jan. 2, 1900 ee ee 
Zanzibar-Mombassa .. i sa PA .. Sept. 29, 1900 
LANDLINES :— f 
CHINESE :— 
Tientsin-Pekin ee ae ee ie June 12, 1900 os 0 
Pre kin-Kalgan.. oo oe 0 ee June 14, 1900 
Kalgan-Maimatchin és .. June 80, 1900 


Tientsin, ria shapghal : as .. June 16, 1900 
Tientsin-Niuchwang 935 s i .. June 18, 1900 


SOUTH AMERICAN :— 
Communications with all offices of Columbia 


beyond Buenaventura .. .. January 223, 1900. . 
Ecuador landlines .. we os es .. March 18, 1897 
Landlines south of Serena ze ea . . July 90, 1900 Z 
Communication “ria Hanekine” interrupted 
on Persian territory se . ae .. Feb. 24. 1900 .. 7 
Saigon-Bangkok Ds 2 75 .. Oct. 2, 1900 . . Oct. 8, 1900 


Trans-African Telegraphs.—A Reuter dispatch from 
Karonga, dated June 19th, stated that the African Trans-Continental 
telegraph line is completed to Kituta on the south end of Lake 
‘Tanganyika, and is expected to be carried by the end of July across 
the Anglo-German frontier to Kassanga, the German station north 
of Kituta. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen. — October 17th. The Tramways Committee 


wauts tenders for 25 electric tramcars, and electrical equipments 
for six horse cars. See Official Notices“ September 21st. 


Belgium,—October 10th. Tenders are being invited 
until October 10th by the Belgian State Railway authorities at La 
Bourse, Brussels, for the supply of 20,000 porcelain insulators for 
telegraph lines, 65,000 ditto for telephone lines, 15 tons of 


galvanised iron wire 3 mm. diameter, and 60 tons ditto 4 mm. 
diameter. 


Bermondsey.—October 15th, The Vestry wants tenders 
for steam and other piping, feed pumps, tank and ironwork; also 
steam dynamos, battery charging motor booster and balancer. See 
“Official Notices“ September 28th. 


Bootle.—October 13th. The Corporation wants tenders 
for a steam dynamo. See Official Notices” September 28th. 


Bradford.—October 9th. The Corporation wants tenders 
for an engine and dynamo and switchboard apparatus, &c., for its 
destructor works. See Official Notices” September 21st. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is prepared to receive tenders for the installation of 
two telephone exchanges, local and interurban, complete in all 
respects. See Official Notices ” August 3rd. 


Bulgaria.— October 15th. The municipal authorities 


of Varna are inviting tenders until October 15th for the concession 
for the electric lighting of the town during a period of 40 years. 


Bulgaria.—October 22nd. Tenders are invited by the 
Municipality of Philippopolis for a concession for electric lighting 
and a tramway in that town. 


Cardiff.— October 23rd.—The Corporation wants tenders 
for slow speed vertical engines and generators; boilers, economisers, 
&c., for electric tramways. See “Official Notices to-day. 


Cuba.—October 26th. The municipality of Cienfuegos 
is inviting tenders for a service of public electric lighting for the 
town. All inquiries and tenders to be sent to the Secretary's Office 
in Cienfuegos, Cuba. 


Dartford.—The Urban District Council is inviting 
tenders for the erection of an electric lighting station. 


Dundee.—October 15th. The Gas Commissioners want 
tenders for the supply and erection of three steel water tanks at the 
electric lighting station. Form of tender, &., may be had on 
application to Walter H. Tittensor, city electrical engineer, 
Dudhope Cresent Road, on deposit of £1 1s. 


Glasgow.—October 13th. The Corporation wants tenders 
for cables for connecting up plant, also for transformers connecting 
bars, at the Pinkston power station. See Official Notices to-day. 


Great Western Railway. — October 22nd. Tenders 
are required for the supply of stores (from December Ist, 1900, to 
November 30th, 1901), including telegraph poles, apparatus and 
accessories, electric light carbons, lamps, &c. See “Official Notices" 
to-day. : 

Grimsby.—October 6th. The Corporation wants tenders 
for wiring the free library. See Official Notices September 21st. 


Grimsby.—October 6th. The Corporation wants tenders 
for the wiring of the Free Library. 


Ilferd.—October 8th. The Council wants tenders for 
direct current meters and cut-outs. See Official Notices 
September 21st. 


India,—October 16th. The Secretary of State for India 
in Council is prepared to receive tenders from such persons as may 
be willing to supply (1) a complete electrical installation for 
supplying power toa factory from a waterfall (about 3 miles distant 
from factory). The generator will be required to develop about 
500 Kw., and the installation is to include complete plant of 
generators line, transformers, cables, motors, &c. (2) a complete 
hydraulic installation required to develop about 500 H.P. from a 
waterfall approximately 620 feet high. The conditions of contract 
may be obtained on application to the Director-General of Stores, 
India Office, Whitehall, S.W., and tenders are to be delivered at 
that oflice on Tuesday, October 16th. 1900, after which time ne 
tender will be received. (E. Grant Burls, Director-General of 
Stores.) 

London. November 10th. The Streets Committee of 
the Corporation wants to hire a mechanically driven dust cart. See 
“Official Notices” to-day. 

Maidstone.— October 16th. 
ders for surface condenser and feed pumps. 
September 28th. 


Sheftield.—October 6th. The Corporation wants tenders 
for two two-phase steam alternators and exciters of 600 Kw. each, 
and the alteration of present single-phase plant to two-phase plant. 
See “ Official Notices September 14th. g 


Spain.— October 11th. The Madrid Gazette publishes a 
notification of the conditions on which a contract for the electric 
lighting of the town of Azuaga will be awarded. Tenders will be 
received by the municipality up to 11th prox., the upset price being 
9,000 pesetas annually for electric lights of 3,000 c.p., distributed 
in incandescent lamps of 10 and 16 C. P. 


Stavanger,.—January 2nd. Tenders arc invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or trausmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


The Corporation wants ten- 
See “Official Notices” 
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Suffolk.—October 5th. The Visiting Committee of the 
County Lunatic Asylum wants tenders for the wiring and fitting of 
the County Asylum at Melton for electric lighting. See 
“ Official Notices September 14th. 


Sunderland.—October 15th. The Corporation wants 
tenders for 24 car bodies, trucks, and electrical equipments. See 
“ Official Notices September 28th. 


Swansea,—October 10th. The Corporation wants 
tenders for cast-iron arc and incandescent lamp standards, arc lamps, 
automatic switches and other fittings. See “Official Notices” 
September 28th. 


Warrington.—The Corporation wants tenders for the 
installation of electric light mains and fittings into the electric 
station and central sanitary depdt. See Official Notices” Sep- 
tember 28th. 


Whitechapel.—October 23rd. The Board of Works 
wants tenders for an overhead traveller (hand driven) for the 
electricity works. See “Official Notices” to-day. 


Whitehaven.—October 13th. Tenders are wanted for 
the supply and erection of a switchboard at their electric lighting 
station. See“ Official Notices” September 14th. 


CLOSED. 
Grays.—The Urban Council, on the advice of Mr. Preece, 


the electrical engineer, has accepted the following tenders :— 


Boilers—Messrs. Danks zá x 8 Ex . . £2,825 0 
Steam Dynamos—British Schuckert Company . 9,147 10 
Economiser— Messra. Green. es me oe We 241 10 
Switchboards—General Electric Company k .. 62 15 
Battery D. P. Battery Company... = sa zi 836 1 
Crane—Messrs, Carrick & Ritchie. 8 Pe ri 95 10 


Cables— Messrs, Callender .. .. u ‘ 
A tender for a dust destructor building at £850 was also accepted. 


Kingston.—The Lighting Committee has accepted the 
tender of Messrs. F. & H. F. Higgs for extensions at the municipal 
electric works at £2,330. 


Rochdale.— The Guardians have accepted the tender of 
the Edison & Swan United Electric Light Company, (Manchester), 
for 3,000 yards of tubing, and 6,000 yards of wire, for the electric 
lighting of the new infirmary. 


Worthing. — The Electric Lighting Committee have 
accepted the following tenders for the supply and erection of the 
necessary plant in connection with their electric lighting installa- 
tion :— 

Dynamos—Messrs. Scott & Mountain Ža = . . £2,850 
Boilers, &c.—Messra. Danks & o. 


Manhole covers—Callender's Cable and Construction Co. 5001 
Are lamp posts—Messars. Mackenzie Bros. es we 


Stoneware casin The Albion Clay Company .. . . 2,102 
Cable Work —Callender's Cable and Construction Co. .. 5,967 
Storage batteries—Ecli Brass and Copper Co., of York 964 
Boosters, &c.— Messrs. Laurence, Scott & Co. T . 710 
Economiser—Messrs. Lowcock, Limited .. zs . 872 
Travelling Crane—Messrs. Carrick & Ritchi ine .. 165 


With reference to the erection of the generating station and the 
alterations to the existing building on the site, there was a marked 
difference between the lowest tender received and the architect's 


_ original estimate of the cost, and at a meeting in committee the 


Council decided not to accept either of the tenders, but to carry 
out the works under the supervision of the borough surveyor. 


NOTES. 


Electric Traction on Canals.—The Société de Traction 
Electrique Sur Voies Navigables has undertaken the installa- 
tion of a system of traction over a water-course of 76 km., 
extending from Béthune to the Scheldt; the boats used are 
Flemish sloops of 270 to 300 tons burden, with a draught 
of 1°80 metres. This navigable water-course is interrupted 
by six locks, The price of steam or horse traction is 0045 
franc per ton-kilometre; for the electrical installation, this 
tariff is reduced to O03 franc. The section in service at 
present is 26 kilometres long; it is fed by two stations 
situated 11 kilometres apart, and of a total power of 400 Hl. P. 
The continuous current at 500 volts is produced by 8 gene- 
rators of 30 kilowatts, The overhead conductors are sus- 
pended from posts 40 metres apart at a height of 6°50 metres 


above the tow path. The tractive power consists of 30 


Galliot electric tractors; each tractor, weighing 2 tons, 
is mounted on four wheels of 8 metre, two of which 
only are drivers, The length of the tractors is 4°25 metres, 
and their breadth 1°45 metres, The electric tractor easily 
draws one or two boats of 300 tons at the rate of 3 km. 
per hour.—L’ Electricien. 


Electric Trams at the Lakes.— The following important 
letter in the Times from the pen of Mr. Emile Garcke will 
be read with interest, by those who followed the controversy 
regarding the Lakes electric tram scheme :— 3 


Sir,.— We did not think it was necessary to reply to the letter 
which appeared in your issue of the 11th inst. from Mr. Rawnsley, 
the hon. secretary of the National Trust for Places of Historic 
Interest or Natural Beauty ;” but as our silence, coupled with the 
fact that we have withdrawn our present application for a light rail- 
way order, has been misinterpreted as a concurrence with the state- 
ments made by Mr. Rawnsley, I shall esteem it a favour if you will 
allow me to make a few corrections. 

We have withdrawn our application for an order because, 
althongh the scheme was approved in principle by some of the 
authorities, several alterations in the proposed routes were desired 
by them, and could not be carried out by any modification of the 
order applied for, and it is necessary to apply for a new order if 
effect is to be given to the wishes of the local authorities in regard 
to the routes and other similar matters. : 

Then, with regard to the alleged spoliation of the beauties of the 
district, we do not admit that this allegation has any solid founda- 
tion. We should be bad men of business if we proposed a scheme 
involving an expenditure of much capital, if we were not satisfied 
that such scheme would be popular, not only with the people of the 
district, but with the numerous visitors. 

We quite appreciate that some people dislike not only electrical 
tramways, but also railways, and that the few who have been able 
to select one of the prettiest districts in the kingdom for their 
residences may desire to maintain their seclusion; but that is no 
reason why the much larger number of people who are unable to afford 
to pay the heavy fares charged by the coaches in the district, and who 
are much less able to reside in the district, should be excluded from 
it. It must not be forgotten ‘that the lake district does not belong 
to the few who reside in it, and the argument that electrical tramways 
would spoil the district for every one is quite inconsistent with the 
other argument, that the tramways will bring a large number of . 
people into the district. 

There is no difficulty whatever in quoting a considerable number 
of places on the Continent and in America, containing equally 
beautiful features as the English lake district, where the view pre- 
vails that not only should the beauties of the district be brought. 
within reach of as many as possible, but that the introduction of 
electrical tramways appreciates the value of the property and the 
attractions of the district. 

I am, Sir, your obedient servant, 
E. Garcke, Managing Director, 

The British Electric Traction Company, Limited. 

September 22nd, 


Electric Lighting Provisional Orders.—aA statutory 
return just issued shows that applications made to the Board 
of Trade last year under the Electric Lighting Acts of 1882 
to 1890 numbered 111, the largest in any year except 1890 
and 1883, when the totals were 166 and 116 respectively. 
There were 109 orders asked for in 1899 and in response the 
Board made 90, all of which, save one, were confirmed by 
Parliament. Two licenses were also applied for and granted. 
The orders applied for since 1882 amount to 753, of which 
430, allowing for those subsequently revoked or repealed, 
now stand confirmed. Of 48 licenses asked for only three 
remain in force at the present time. The growth, says a 
financial daily, in the number of orders alone, however, is 
ample testimony of the development of the electric lighting 
industry and a secure promise of its prosperity in the future. 
Of the applications for orders 59 were made by local authori- 
tiesand 49 by 27 companies or persons. Six orders affected 
the County of London. Three asked for by the local 
authorities were granted; two made by companies and 
opposed by the authorities were also granted, and one made 
by a company and opposed by the authorities was rejected. 


The Pan-American Exposition.—The progress that 
has so far been made in erecting the buildings of the forth- 
coming Pan-American Exposition to be held near Niagara 
Falls is very pleasing to those who have the affairs of the 
great exposition in charge. The Electricity Building is to 
be 500 by 150 feet, and in it there will be 75,000 square 
feet of exhibition space available. It will be devoted to 
three groups of exhibits, namely, the service plant for the 
transformation and distribution of the 5,000 H.P. to be 
transmitted from Niagara Falls for lighting and power 
purposes; a collective exhibit of historical interest, con- 
taining illustrative models and apparatus showing important 
advances in the art ; the commercial exhibit, showing articles 
possessing distinctive merit, either in workmanship, novelty 
or usefulness, 
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Left Behind in One Thing.—A Consular report on the 
trade and finances of Mexico has just been issued from the 
Foreign Office. Among many other matters, it is stated 


that the use of electricity for lighting, traction and power, 


is rapidly on the increase. The Financial Times quotes :— 
„Already nearly every town in the Republic is lit by elec- 
tricity, a statement which may well cause surprise when so 
little progress has been made, in this direction in Great 
Britain, and it is also matter for regret that the exports from 
this country to Mexico of electrical apparatus are on an 
exceedingly small scale. Out of £9,000 worth of electric 
batteries imported into the Republic in 1899, only £409 
worth came from England, and of electric incandescent 
lamps, to the value of £16,000 imported, nearly the whole 
were supplied by the United States and Germany. But it 
a only in electrical appliances that we are being left 
ind.“ 


Utilising the Energy Lost in Resistances.—In a 


recent issue of the Llektrotechnischer Anzeiger an anony- 
mous writer suggests utilising the energy lost in auxiliary 
resistances, such as those used for regulating the speed of 
motors, steadying arc lamps, &c. For instance, the resistance 
for regulating the speed of a fan motor may be switched in 
for quite a while, while the fan motor is running at less 
than full speed. In this case he suggests the use as 
auxiliary resistance of a low-völtage incandescent lamp 
placed in a room not too far away from the motor. At 
its side he suggests placing another lamp to be supplied 
with current direct from the supply mains, and arranging the 
connections so that as soon as the resistance lamp of the 
motor is switched out the other lamp is automatically 
switched in, the circuits being such that the two lamps 
cannot be lighted at the same time.—American Electrician. 


Personal.—On Friday evening last the employés at the 
Woking Electricity Works presented Mr. A. J. Wheatley, 
engineer and works manager, with a silver cigarette case, 
suitably inscribed, together with an illuminated address, as a 
small token of their esteem and respect for him, on the 
occasion of his leaving Woking. 

Mr. R. L. Acland, who has recently been appointed elec- 
trical engineer to the Corporation of Chesterfield, has now 
taken up his duties in that town. 

Prof. Alex. B. W. Kennedy informs us that the style of his 
firm will be henceforth Kennedy & Jenkin. All future com- 
munications should be addressed to the firm in this manner 
at 17, Victoria Street, S.W. 


Appointments Vacant.—A shift engineer at £2 per 
week is wanted for the Blackburn electricity works. Two 
assistant engineers at £120 per annum, are required for the 
West Hartlepool electricity works; and a borough electrical 
engineer at £250 per annum is called for at West Bromwich. 

A mains superintendent is wanted at Southampton at 
£150 per annum. The Poplar Board of Works require an 
accountant and chief clerk for the electricity works at £150 
per annum. See our “ Official Notices.” 


Lectures.—Prof. Thompson’s course of lectures on 
„Polarisation of Light” commences on Friday, October 12th, 
at the Finsbury Technical College. A course by Mr. E. 
Rousseau-on “ Electro-deposition ” commences on Wednes- 
day, 10th inst. See our advertisement pages for details. 


Fatality.—0On Wednesday last week a fitter named 
Haines was engaged with another man in placing in posi- 
tion a fly-wheel and shaft at the Manchester Corporation 
electric light works in Dickinson Street. Haines went into 
the crank pit into which the shaft had to be lowered, and 
Whilst he was there the packing on which the machinery 
Was resting gave way, causing the shaft to move and pin 
him. When he was extricated it was seen that he had been 
seriously injured. He died before reaching the Manchester 
1 At the inquest the verdict was “ Accidental 

cath.’ 


The Copper Market.— The last issue of Messrs. H. R. 
Merton & Co. 's statistical circular shows that stocks have 
fallen by 1,042 tons during the month, while prices have 
also declined 78. 6d. per ton. The shipments from North 
America have amounted to only 9, 858 tons, as compared with 
16,845 tons in August, and 18,289 tous in April. During 
the seven months ending August 31st, 1900, 106,679 tons 
of copper were shipped from North American ports to 
Europe. This represents a monthly average of 15,240 tons. 
The supplies from Spain and Portugal, from Chili and from 
Australia in September, have been about the average, while 
those from the outside countries show a slight falling off, 


being 8,118 tons, as compared with a monthly average of 


4,000 tons for the preceding 12 months. The total 
supplied in September reached 19,521 tons, and the total 
deliveries 20,563 tons. The shipments of “Standard” 
copper to America from Liverpool and Swansea have been 
nil. The price of G.M.B.’s on September 30th was £72 
128. 6d., as compared with £73 on August 31st, and 
£73 128. 6d. on September 15th. 


Life Guard for Electric Trams.—We illustrate below 
the form of life guard which is being used on four of the 
Bolton Corporation electric trams. When not in use the 
guard rides free of the rails, and we understand that it will 
readily pick up anything larger than, say, a brick, which may 
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be on the track ; in fact, it has already saved a couple of 
stray sheep, not hurting them in the least. The guard is 
the invention of Mr. Arthur Hudson, chief motor inspector 
in connection with the Corporation trams. It is being mace 
by Messrs. Horsfall, Heathcote & Co., at their Bradshawgate 
Engineering Works, Bolton. 


The Electro-Harmonic Society.—The fifteenth season 
of this society will be opened on Friday next week, 12th inst., 
with a smoking concert, to be presided over by Mr. J. Wilson 
Swan, F. R. S. The society has returned to its old meeting 
place, viz., St. James’s Hall Restaurant. We would add that 
the society extends a very cordial invitation to engineers to 
become members. Applications for particulars should be 
addressed to Mr. C. E. Grove, the hon. sec., Rosedale,” 
Selsdon Road, Wanstead, Essex. : 


Marriages.—On September 5th, at Glasgow, Mr. D. 
Martin, A. M. I. E. E., of Messrs. Mechan & Sons, was married 
to Miss Margaret M. T. McFie, youngest daughter of Robt. 
McFie, Esq., engineer, Glasgow. From the foremen of 
Scotstown Iron Works and the men of the-electrical depart- 
ment, Mr. Martin received two handsome presents. 

On Thursday last week Mr. Bertram Thomas, the present 
proprietor of the Cornbrook Telegraph Works, in Manchester, 
and who has been for a great number of years engaged in 
telegraph and other electrical work, was married to Miss 
Ethel Benham, daughter of the late John Benham, Esq., of 


Clapham Park. 


t 
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NEW COMPANIES REGISTERED. 


General Electric Company (1,900), Limited (67,307). 
—This company was registered on September 27th, with a capital of 
£800,000 in £10 shares, to acquire the business of the General 
Electric Company, Limited (incorporated in 1889), and to carry on 
the business of electricians, electrical and general engineers, iron- 
mongers, makers of electrical tramcars, motor cars, carriages, cycles 
and vehicles, dynamo and motor manufacturers, makers of tele- 
phones, bells, electroliers, arc and other lamps, electric light fittings, 
india-rubber, asbestos and other insulating materials, chemical and 
other apparatus and all electrical accessories and appliances, &c. 
The first subscribers (each with one share) are :—G. Byng, 71, Queen. 
Victoria Street, electrical engineer; M. Byng, 71, Queen Victoria 
Street, E.C., electrical engineer; H. Hirst, 71, Queen Victoria 
Street, E. C., electrical engineer; A. Eckstein, Peel Works, Adelphi, 
Salford, electrical engineer; W. White, 71, Queen Victoria Street, 
E.C., electrical engineer; E. Wilson, 71, Queen Victoria Street, 
E. C., clerk; and T. J. K. Alwood, 71, Queen Victoria Street, E. C., 
accountant. The number of directors is not to be less than three 
nor more than nine. The first four names are the first directors; 
qualification, £1,000; remuneration as fixed by the company. 
Registered office, 71, Queen Victoria Street, E.C. 


Sussmann Electric Miners’ Lamp Company, Limited 
(67,293).—This company was registered on September 26th, with a 
capital of £30,000 in £1 shares, to acquire the business of the 
Sussmann Electric Miners’ Lamp Company, Limited, to adopt an 
agreement with the said old company and its liquidator, and to 
carry on the business of manufacturers of and dealers in 
galvanic batteries, miners’ and other lamps, electrical 
apparatus, telegraphs, telephones, electro-motors, insulators, 
and all chemical and other substances, apparatus and appli- 
ances for use in connection therewith. The first subscribers 
(each with one share) are:—R. Warner, 10, Walbrook, E.C., 
accountant; A. Castle, 37, Walbrook, E.C., gentleman; H. R. 
Westau, 10, Walbrook, E.C., accountant; H. W. Quittenden, 10, 
Sudborne Road, Brixton, S. W., gentleman; H. Munford, 2, Heath 
Villas, Rosslyn Park, Earlsfield, S.W., gentleman; J. A. Bush, 184, 
Seymour Street, N. W., gentleman; and P. E. H. Sewell, 36, Manor 
Road, Brockley, gentleman. The number of directors is not to be 
less than three nor more than five; the subscribers are to appoint the 
first; qualification, £50. 


F — 
SUPPLY STATION ACCOUNTS. 


THE supply of electrical cnergy was com- 


Harrogate menced in Harrogate under Mr. G. Wilkinson’s 
Corporation supervision in April, 1897. The district has a 
Electricity population of about 20,000, and the works are, 
Accounts. therefore, comparatively small, but are being 


rapidly extended. The growth of the business 
is shown by the following figures :— 


Number of 
Capital. unite sold. Maximum load. Gross profit. 
1897 £27,298 62,622 132 Kw. — £704 
1898 £38,730 201,363 198 „ + 1,869 
1899 £50,270 365,404 348 „ + 3, 085 


In 1897 to 1898 the capital expenditure increased by £11,432, and 


this was almost exactly the figure again for 1898 to 1899. The load, 
and more particularly the units, rose more rapidly last year than in 
the previous one, so that the business seems to have plenty of scope. 


GENERAL STATEMENT. 
1898. 1899. Increase, 
£38,730 450, 270 £11,540 


Number of units sold 201,363 365,404 164,041 
Maximum load in kw. 198 348 150 
Gross revenue £4,672 26,584 £1,862 
Gross expenditure £2,803 £8,449 £646 
Gross profit 8 ia £1,869 23,085 £1,216 
Average price per unit sold 5°46d. 4°12d. — 1:34d. 


The revenue from all sources has increased by the substantial sum 


of £1,862, which is accompanied by a reduction in the receipts 
from sale of energy of 14d. per unit. At 54d. the price was rather 
high. It now stands at just over 4d., and the reduced tariff should 
encourage custom. No doubt it is to this that may be attributed the 
improved financial position. 
other than energy and meter rents show an apprcciable increase, 
resulting in the fall per unit on the gross tigure coming out at about 


The receipts from various sources 


11d. 
REVENUE STATEMENT. 
1898. 1890. 

Gross. Per unit. Gross. Per unit. Increase 
Sale of energy, Ac. £4,582 546d. 46,272 412d. — 134d. 
Meter rents, &c. 84 10d. 129 08d. — 02d. 
Supply of lamps, 40. i. eee. 183 09d. 0a. 
Bundry fees e ee 6 01 us ch 


Gross revenue £4,672 557d. £6,684 429d. — 128d. 


—— Cer EE REE — A EE; 


The costs deserve particular notice at a time when increases are 
unfortunately only too common. Coal is now well below 1d., and 
the reduction amounts to no less that Id. in spite of higher market 
rates. Wages are very moderate at just over d. The engineering 
economies have brought the works cost below 2d., and the com- 
paratively small increments in the other items have allowed the 
total costs to be reduced by over 1d. to the figure of about 24d. Mr. 
Wilkinson must be congratulated upon the steady reductions which, 
coupled with the increased output, have turned a deficit into a 
profit. 

Cost oF PRODUCTION. 


1898. 1899. 
Gross, Per unit. Gross. Per unit, Inprease. 


Sol. 41,027 123d. 21,339 88d. — 35d. 
On Tere nator andengine bg) 10d. 228 15d. — 04d. 
Salaries and wages incurred 
in generation and distribu- j 692 ‘82d. 803 58d. — 29d. 
n. R > 
Repaimand maintenance of) 384 46d. 503 88d. — 13d. 
dynamos, &0. j 
Works costs .. £2,262 270d. £2,873 1°89d. — 81d. 
Rent, rates and taxes 128 15d. 106 07d. — 08d. 


salaries of m e 301 36d. 339 22d. — 14d. 
9 ta U 

„ ny, dorks jerks, do, 

charges, stationery and 


Management 5 J. 
„law charges ana) 112 13d. 131 00d. — ‘04d. 

surance ) 

Other expenses a om 


£3,449 227d. — 107d. 


Total costs £2,803 334d. 


The profit statement contains a curious item, i.c., a reduction in 
the interest amount. Taking the financial charges for 1899, it 
appears that they are less by 4289 than in 1898. As the gross profit 
increased by £1,216, the loss of £728 in 1898 was not only met, but 
the amount of £777 was left over as surplus, indicating that the 
corner has been turned, and the business is now casily paying its 
way. 

Prorir STATEMENT. 
1898. 1899, 


Intereston loans „ £1,445 £1,019 


Sinking fund for repayments 7 ee . 1,152 1,289 
Net profit carried forward oe ee eo — 728 777 


£1,869 £3,085 


Gross profit 


CITY NOTES. 


Direct West India Cable Company, Limited. 


THE report of the directors presented to the meeting held on 
September 27th, reads as follows :— 


The directors nee te submit to the shareholders duly audited statements of 
account to June 30th, 1900. The net result isa pront of £5,455 18s. 3d., which is 
satisfactory, considering the circumstances under which the company has to 
work, but it compares unfavourably with a pron of £19,186 Is. Id. made in the 
previous year when revenue was greatly aided by the Spanish-American war 
aad other unusual occurrences. An interim dividend of 24 per cent. has already 
been paid, and it is now proposed to make a further distribution of 8} per cent., 
which will leave £3,655 188. 3d. to be carried forward, thereby increasing the 
amount to the credit of revenue account to £25,146 15s.1d. The company's 
cables continue to work with complete efficiency. Under the deed the re- 
demption of the company's debentures commenced in June last and £9,000 of 
debentures have been acquired and cancelled, which amount has been writtea 
off capital expenditure. Mr. Geo. G. Ward and Mr. Fred. Ward retire on this 


occasion, and being eligible, offer themselves for re-election. Messrs. 


epee: Holroyd and West, the auditors, retire, and offer. themselves for re- 
election. 


Halifax and Bermudas Cable Company, Limited. 


THE report presented at the eleventh annual meeting, held on 
September 27th, reads as follows :— 


The directors beg to submit to the shareholders duly audited statements of 
account for the year ending June 30th, 1900. The net result of the year's 
working is a profit of £3,795 78. 9d., as compared with £10,141 198. 10d. for the 
previous year. This important reduction is mainly due to normal times as 
compared with a period which was benetited largely by trafflo arising from the 
Spanish-American war. An interim dividend of 24 per cent. has already been 
puid, and it is now proposed to make a further equal payment, which will 
Cee absorb 42, 500, and leave £1,295 78. 9d. to be carried forward. This 
will increase the amount to the credit of revenue account to £18,092 88. 3d. 
The company's cable continues to work with complete efficiency. Offers for 
the sale of debentures to the trustees were invited in December and June last, 
and £5,197 2s. 5d. was paid for £5,200 of debentures, which amount has been 
written off capital expenditure. Mr. Geo. G. Ward and Mr. Fred. Ward retire 
on this occasion, and being eligible, offer themselves for re-election. The 
auditors, Messrs. Gribbon, Holroyd and West, retire, and offer themselves for 
re-clection. 


The report was adopted unanimously. 


Newcastle-upon-Tyne Electric Supply Company, 


THE report of the directors of the Newcastle Electric Supply 
Company, Limited, on the extended Parliamentary powers sccured 
by the company, states that both the Bill to secure powers to the 
company outside the area defined by their original provisional order, 
and the provisional order for the supply of electricity to Gosforth, 
Imve now received the Royal Assent aud passed iuto law. The 
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competition with which the company was threatened by the introduc- 
tion, during the past Parliamentary session, of the Tyneside Electric 
Power Company’s Bill, has been removed by the promoters having 
failed to secure their Bill. The acquisition of the powers aud rights, 
secured by special Acts of Parliament and provisional orders, entails 
upon the company the obligation of taking immediate steps for the 
generating and supplying of electricity in the whole of the area for 
which they have powers. This will necessitate considerably 
extended capital powers, and it is the intention of the directors, as 
soon as their plans are matured, to approach the shareholders and, 
if necessary, the public, with the object of securing the additional 
capital required. In the meantime the organisation of the company 
requires to be at once extended and strengthened, and the object 
which the directors have in calling the shareholders together at the 
present time is to explain the new and greatly improved position of 
the company’s prospects, and to vary the articles of association so as 
to allow of an increase in the numbers of directors by the addition 
of such gentlemen as are willing and able to assist the present 
directorate in the maturing and carrying out of the extended plans 
and operations, which will result in the erection of a large power 
station capable of supplying energy over the whole of the company’s 
area, 

An extraordinary general meeting of shareholders was called 
for Thursday, October 4th, and the directors suggested the share- 
holders’ approval of the election as directors of Sir Lindsay Wood, 
Bart.. and Mr. John H. B. Noble. 


Stock Exchange Notices.—Application has been made 
to the Committce to appoint a special settling day in, and to grant 
a quotation to — Telegraph Manufacturing Company, Limited— 
Further issue of 5,000 shares of £5 each, fully paid; and they have 
appointed a special settling day as under :—Thursday, October 11th, 
Eastern. Extension, Australasia and China Telegraph Company, 
Limited Further issue of 50,000 shares of £10 each issued at 43 
per share premium), £5 paid (of which £3 is capital and £3 is 
premium), Nos. 250,001 to 300,000, and has ordered same to be offi- 
cially quoted; also British Columbia Electric Railway Company, 
Limited—Further issue of 1,600 5 per cent. non-cumulative prefer- 
ence shares of £10 each, fully paid, Nos. 37,001 to 38,600. 


Anglo-American Telegraph Company, Limited.— 
The directors have resolved, after placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend forthe quarter ending 
September 30th, 1900, of 15s. per cent. on the ordinary stock and 
£1 10s. per cent. on the preferred stock, less iucome-tax, payable on 
November Ist. 


Eastern Telegraph Company. — The directors announce 
payment on 15th prox. of a dividend at the rate of 34 per cent. 
per annum on the preference stock of the company for the quarter 
ending 30th inst., and the usual interim dividend of 1} per cent. on 
0 ordinary stock, in respect of profits for the quarter ended June 

h. 


Recording Telegraphs Company. — An extraordinary 
general meeting was held at) Winchester House on Monday, Mr. J. A. 
Sillars presiding, when a resolution for winding up voluntarily 
was passed. l 


British Electric Traction Company, —Warrants for 
the debenture interest have been posted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ehe . 29th, 1900, were £767 188. 8d.; receipts for corresponding 
pe 1 „768 28. d.: aggregate for half-year to date, £17,662 198. 2d.; 
aggregate corresponding period of last half-year, £17,536 0s. 6d. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending Reptember 28th, 1900, were £3,402 19s. 4d. ; corresponding period, 1899, 
£38,059 178. 8d.; increase, £8413 28. 5d. 


The Central London Railway.—The receipts for the week ending September 29th, 
1900, were £5,:08; previous week, £4,°91; increase, £317. Total receipts 
to September 29th, 1900 (9 weeks), £42,407. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending September 80tb, 1900, £1,574; October Ist, 1899, 4968; inorease, 
£611. Total receipts for half-year, 1900, to date, £19,621; corresponding 
period, 1899, £12,185; increase, £7,436. Miles open, 1900, 43; 1899, 34 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Thursday, September 27th, 1900, were £443 15s. 9d.; corre- 
sponding week last year, 4896 38. 9d.; increase, £47 128. Od. Total to 
September 27th, 1900, £16,167 28. d.; corresponding period last year, 
214,849 3s. 11d.; incroase, £1,317 188. 8d. 


The Dover Corporation Tramways.—The receipts for the week ending 
September 29th, 1900, were £255 98. 10d.; September 30th, 1899, £210 13s. 0d. ; 
increase, £44168. 10d. Total receipts to date, 1900, £8,233 128. 24d.; corre- 
Bponding period, 1899, £7,572 148. Od.; increase, £3t0 188. 23d. Miles of 
track open, 1900, 3: 1899, 3. Car miles run, 1900, 5,164; 1899, 4,564. Number 
of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, September 28th, 1900, were as follows: D. U. T. Co., horse cars, 
£27 3e. Id.; ditto, electric cars, £8,€51 108. 11d.; D. S. D. Co., electric cars, 
#254 15s. 3d.; total, £4,533 98. 3d; corresponding week last year—D. U. T. 
Co., horse cars, £1,062 188. 2d.; ditto, electric cars, £1,925 198. 11d.; D. 8. D. 
Co., electric cars, £705 48. id.; total, £3,782 28. d.; increase, £751 
6s. 10d. ; aggregate to date, £65,133 173 10d.; aggregate to date last year, 
£58,667 28. (d.; increase to date, £6,166 15s. 1d. The mileage worked is 
43 miles electrically, 1 mile by horses, as against 24 miles electrically, 
20 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
Beptember 80th, 1900, were 41, 65; corresponding week last year, £1,481; 
increase, £204. Total traffics from July lst, 1900, £22,680 ; ditto correspond- 
ing period, 1899, £21,617; incrcase, fl. O g. Miles open, 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
Tue General Election, the situation in the Far East, and the 
strength of the Money Market are now arrayed in powerful com- 
bination to prevent the accession of business that the Stock 


Exchange bad lately prophesied would come at the last quarter of 


the year. Trade is so quiet in Capel Court that many members 
have prolonged their holidays, and the cry is continually ascending 
that office expenses are not being paid. Under these circumstances 
the Electrical Markets should be duly grateful for the support that 
is accorded them, despite the absence of business. In the supply 
department three of the principal investment shares are 10s. to the 
good. Telegraph stocks are without any significant alteration, and 
the Electric Railway descriptions are the merest shade better. 

We are able to announce that next week will see the public débu t 
of an important addition to the list of mannfacturing companies. It 
will be issued under the style of the General Electric Company, 
with a share capital of £800,000 divided into equal proportions of 
Ordinary aud Preference. There will also be Debentures to the 
tune of £200,000. The vendors, it will be found when the 
prospectus appears, are taking all the Ordinary share capital in part 
payment of the purchase money, and also stipulate for a certain 
amount of the Preference shares and Debentures. The General 
Electric Company, as our readers are aware, is already existent, 
but the small private company now known by that name will give 
place tu the large public enterprise, and its issue will be of parti- 
cular interest in so quiet a season for capital appeals as the 
present is. 

Negotiations are on foot for the acquisition of the Bournemouth 
and Poole Electric Supply Company by the local authority. In 
anticipation of the undertaking fetching a good price, the Ordinary 
‘and Preference shares have been advanced this week to 124 and 10} 
respectively. This is very much in the nature of a step in the 
dark, as nothing is known yet as to the price which may—or may 
not be offered. The company’s capital is £150,000, divided into 
moieties of Preference and Ordinary shares of £10 each, and there is 
a Debenture issue, of recent date, amounting to £70,000. Aa 
regards electric lighting shares other than those of companies that 
operate in the metropolis, Oxford Ordinary are £6, Calcutta 63, 
Blackheath and Greenwich Ordinary 10s., and Royal Electric of 
Montreal ($100 shares) 175. 

The trio of rises alluded to as having occurred in the supply 
section have been induced by a small amount of buying helped by 
bear covering on behalf of some of the dealers in the market, who 
found themselves short of shares in consequence, partially, of the 


gradual merging of new into existing issues that is taking place. 


Metropolitan new are now dealt in for the special settlement, and 
are quoted at £3 premium, which is 15s. up on the week. The old 
shares have also recovered the 10s. that they lost, Westminsters 
doing exactly the same. St. James's and Pall Mall are now 154, 
which is a sovereign below the highest price touched this year, and 
1# above the lowest. In 1899 the extreme fluctuations were between 
18 and 15, so that there would seem to be some room for a further 
rise. There are now no new St. James's, but the latest Westminsters 
are quoted at 114, being dealt in for the ordinary account. 

Central London “ splits” are being wanted, both classes ‘putting 
on 5s. to their price. The Preferred are entitled to 4 per cent. out 
of the dividend declared un the Ordinary, a.y balance going to the 
Deferred. Market calculations are at present pointing to 4 per 
cent. being paid on the Ordinary for the first year's working, which 
justifies the two descriptions of divided shares standing at the same 
quotation. As we pointed out a fortnight ago, it is impossible to 
tell what profit the Central London is making, because no data con- 
cerning expenses are yet available, and dividend guesses must of 
necessity be exceedingly vague. 

In our last week's issue we drew attention to the proposed elec- 
trifying of the Mersey Railway, and it is evident that some drastic 
measures must be resorted to before the company can be placed in a 
paying position. The Ordinary share capital is nearly 14 millions 
sterling, upon which not a penny has been paid by way of dividend 
since the shares were issued in 1881. The fully paid £20 shares are 
quoted at 15s. This is a worse record than that of the Metropolitan 
District, whose stuck has fallen sharply this week, being now nu 
better than 243. Metropolitan Consolidated is also flat at 93, and 
the two companies are said to be in a bad way, the District more 
particularly. 

Beyond a weakening of Anglo-American “A” and “B” stocks, 
the telegraph market shows very little change, prices being well 
maintained, but business not displaying any evidence of return. 


National Telephone shares have been flat, but are above the wort 
recorded price. A good many shares have come on the market from 
the provinces, and the result of the company's latest lawsuit does 
not tend to reassure shareholders, 
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‘SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


i > Bubject to Founders Shares. 
- $ Unless othetwise stated all shares are fully paid. 
marked § are for K sear consisting of 


the taster pa 


otations on Liverpool Stock 
d in deferred share warran 
of one year and the firat part 


te; pronis bas — o n, 


Stock l Closing Closing duri 
! ; or Dividends for week ended 
aiii SAAE MiS ASt SROS JOATE: i Veh. — Ootober 8rd, 
1897. | 1898. | 1899. Highest. | Lowest. 
African Direct Telegraph, 4 % Debs. ° . . | LOO] ... ne ‘ 99 —103 99 —103 sie 
Amason Telegraph 5 Debe., Nos. 1 to 1, 250 Red. 100 . | 85 — 90 85 — 90 ipe sis 
Anglo-American Telegraph ... stock 3 J | £3 9s. 73/6 | 59 — 62 59 — 62 613 | 61 
Do. do. 6 J Pref. Stock 6 6 Y 6 5 110 111 {1094—1104 | 110% | 110 
Do. do. Deferred Stock .. 18. %i£1 78. 113— 12 11 — 114 112 113 
Chili Telephone, Nos. 1 to 44, 000 j; ; 5|4 3 45 24— 38 24— 34 sd re 
Commercial Cable l $100 | 8 8 % |8 % 1165 —175 165 —175xd| ... 
Do. do. Sering A 500 ) year 4 4 %1 Deb. Stock Red. Stock) ... i .. {101 —103 |100 —102 xd] 1024 
Cuba Telegraph .. | 10] 7 8 7%} 64— 72 64— 73 
Do. 10 Pref. ʻi ous ‘ 10 10 10 *. | 15 — 16 15 — 16 
Direct Spanish Telegraph .. as ; 5]4 4 45 4— 5 4 — xd 
Do. do. 10 % Cum. Pref. . 5 10 ale . 9 — 10 9 — 10xd 
Do. do. 44% Debs. : 50 os 100 —104 100 —104% | ... 
Direct United States Cable ... A ee 20 | 34% | 38% 3 % 10— 113 102 — 113 113 
Direct West India Cable, 44 Y Reg. Deb. ... 100 99 —102 99 —102 sit sah 
Eastern Telegraph, Ord. Stoc ; si 1055 7 % 7 % 7 % 149 —154 149 —154 1524 | 151 
Do. 34 Pref. Stock i ue ais 99 —102 99 —102 as . 
Do. Mort. Deb. Stock Red. es ; Stock 4 . . 114 —119 114 —119 1152 114 
000 | Eastern Extension, 3 and China Telegraph 10 7 7 . 7 15 — 154 15 — 153 158 15 
{ Do. 5 % (Aus. Gov. Sub.) Deb., 1900, 76—4825) 100 5% _ 2 
drgs., reg. 1—1,049, 3,976—4,826 
do. Bearer, 1,050—3,975, 4,327—6,400 100 | 5 88 . N 
De 4% Deb. Stock ... 1. .. Stock 4 113 —118 113 —118 
Eastern and South African Telegra b, 4 % Mort. Deb. 
Nos. 1 to 3,000, red. 8 100 99 —102 99 —102 
200, 000% Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 18,000 25. 100 —103% 100 —103% | .. 8 
180,227 Globe Telegraph and Trust 10 80 54% 5th 103—11} 104— 11} 11| 10% 
180,042 Do. do. 6% Pref. i 10 | 6 6 & 144— 154 15 — 154 153 | 144 
150,000 Great Northern Telegraph, of Copenhagen 10 10 Y 121 32 — 34 31 — 33 aus ~~ 
84,300 J Halifax and Bermuda e . Ta oral } 100| ... | .. | .. 98 —101 | 98 —101 
17,000 do-European Telegraph ... —. 25 10 & 10 Y 10 % | 49 — 53 49 — 53 ; 
100, 0002 London Flatino- Brazilian Telegraph, 6 % Debs. ... oon | 100 | 6 80 .. 103 —106 103 —106 ; 
72,680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 . 14 55 * ete 1— 1— 34 ; 
Do. do. do. 5% Pref., Nos. 1 to 86, 492 147 415 | 24% ł— 1 1— 1 8 
National Telephone, : to 490,000 5 6 V 6 5 5 44— 4} 49— 48 48 
Do. Cum. Ist Pref. 10 6 & 16.16 13 — 15 13 — 15 14 1333 
Do. 8 Cum. 2nd Pref. ... 10 6 6% 6 13: 15 1 13'—' 35 a eae 
Do. 5 J Non-cum. 3rd Pref., 1 to 250,000 5 5 % 5 J 6 5 . „ ee 
Do. 33 % Deb. Stock Red. i Stock at | 34% 33 98 —101 97 —100 993 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 B 5 — 13 1— 13 ve 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... | 100 | 4 & 128 100 —103 100 —103 sk 
Reuter’s.. we i 42 8 | 5 5 5 7 — 8 7 — 8 ‘es 
Submarine Cables Trust one Cert, ssa cis .. |126 —131 126 —131 * 
United River Plate Telephone * 55 „ 6 7 „ 432— 52 44— 5} 41 
Do. do. 5 % Cum. pref. 2 Nos. 1—16, 639 N ‘ii 44— 5} 43— 5} 5,5 
Do. do. 5 % Debs.. Stock . 104 —107 104 — 107 
West African Telegraph, 5 Y Debs... 100 — | 98 —101 98 —101 
West Coast of America, Nos. 1—30, 000 and 53, 053, 008 24 a ies 4— 1 — 1 
20. do. 4 % Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 y . |100 —103 100 —103 | 
Western and Brazilian Telegraph 4 % Deb. Stock Red.. |Stock) ... | ee soe nee | tee = 
Western Telegraph, Ltd., Nos. 1—207,930 . à 10/7 %17% | ... | 148—153 148— 15} 153 143 
Do. do. 5 90 Debs. and series, 1906 100 — ery . . 103 —106 103 —106 |... be 
West India and Panama Telegraph .. —. 4 10] 8 1%. 1 4% 2— 1 s— 1 | ... i 
Do. do. do. 6 Cum. lst Pref. ANA | SEE a 20 64— 74 64— 74 68 pi 
Do. do. do. 6 % Cum. 2nd Pref.... | 10 6 + 6— 7 6— 7 | ... be 
Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 5 ... 105 —108 105 —108 | k: 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, = 5 4 6 „ 6 7 — 8 7— 8 | i 
12,000 Do. dò. 7 % Cum. Pref... 5 7 ae | we | BE OF 83— „ 
50,000 Curve Cross and Strand Electricity Supply ... 5 7 8 9 9 — 10 9 — 10 938 
20.000 do. do. do. 43% Cum. Pref. Be aes ee Ai — 52 | 53— 52 ee 55 
$4,000 Chelsea Electricity Supply, Ord. 5 6 6 „ 6 * 61— 71 65— 7% vee 
150,000 Do.. do. b Deb. Stock Red. ... Stock 44 1 . . 110 —113 110 —113 sas 
60,000 | City of Donde | Electric Lighting, d. 40,001—100,000.. 10 10 6 45 8&— 9 84— 9 sie 
40,000 Do. e % Cum. Pref., 1 to 40,000 . 10 | 6 6 —. | 124— 133 | 12§4—134 ss 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 e |.. 124 —129 124 —129 Au 
40,000 Cosan of 105 4 Brush Prov. Elec. Ltg., Ord. 1—40,000 10 ni | nil 4 % 8— 93 | 88— 98]... | 
20,000 Do. do. do. 6% Pref., 40,001—60,000 10/6%/6%] . 11 — 12 | 11 — 12 111 
200,000 Do. | 44 % Deb. Stock, Prov. Certs (all paid) Rd. wee. |: tee oho Bak 107 —110 107 —110 ae ae 
26,100 Edmundson’s Élec. Corp., Ord. Shares 5 5 7 44— 5 44— 5 avi sie 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100 | ... ee 100 —103 100 —103 ae s 
110,000 | London Electric Supply Corporation, Limited, Ord. ...| 3 = 12— 23 12— 22 
49,840 Do. do. do. do. 6% Pref. 5 6% 41— 53 44— 535 w 
Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock . 100 —102 100 —102 1014101 
85,000 Metropolitan Electric A ly, 101 to 62, 500 10 6 5 * 5 J 123— 131 13 — 14 134 | 134 
220 Do. irst Mortgage Debenture e Stock — 41 à . 111 —114 111 —114 3 
220,000 Do. 3 Mort. Deb. Stock Red. . ... Stock e 97 — 100 | 97 —100 982 | 98% 
6,452 | Notting HiH Electric Lighting =: 10 6 144~— 154 | 144— 1535 sia 
40,000 | St. James’s and Pall Mall Electric Light, Ord... 5 176% i H 144— 154 15 — 16 153 | 15 
20,000 Do. do. 7 Pref., 20,081 to 40,080 5 7 8 — 8 — 9 870 
12,000 | Smithfield Market mle Supply, | Orc. ref . 2 — 21 2— 2122 tes 
50,000 Do. Deb. 100 1) “ee .. |85 — 95 | 85 — 95 sh sti 
65,000 | South London Rlectricity Bubel. d. 908 BI ii sak — | 3— 4 3 — 4 34 | eee 
10,900 Westminster Electric Supply, Ord., 101 to 80,000... 5 12 % 12 % hs % | 114— 124 | 12 — 13 134 | 12} 
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SHARE LIST OF ELECTRICAL COMPANTES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 7 


— eas done 
P Dividends f 
ae NAME. Share. tho last three 8 Quotation G 8 
Ha 1897. | 1898. | 1809. Highest | Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. . se | 10 ce — n 9 — 10 toe 
300,000 Do. do. 65% lst Mort. Deb. Stock Red. Stock on oa 925 93 — 97 
30,000 Brit ish Electric Traction ve oe ae | eee 6% ... | 14 — 15 14 — 15 141 
50,000 Do. do. 6%, Cum. Pref. „ ee a ee oe . 12 — 13 12 — 13 12§ 123 
200,000 Do. do. 5 % Perpetual Debenture Stock .. Stock sas . 123 —126 120 —123xd 122 121 
85,0001 tBritish Electric Works Co., Ord. £1 shares, 50,001—135,000 | ... | .., a 5 — 1 1— 4 aes ees 
50,000 t Do do. 6 % Cum. Pref., 1—50,000 „ soi 985 6— 4 8— 2 
500 |f Do. do. 44 % let Mort. Ded ... | 100 97 — 99 97 — 99 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ie es 5 15 * 15 * 20 % 11 — 12 11 — 12 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 . 5 i 52— S 51— 61 
105 7³¹ Brush Elecl. Enging., Ord., 1 to 90,000 ou 2 3 5 6 127 — 12— 2 Si 
105,731 Do. o Nop cam. 6 > 1 to 90,000 ...| 26 6 6 V 21— 28 21— 29 21s 
125,000! Do. 4 7 bee 828 ... Stock Sate .. {106 —111 106 —111 Te sie 
125,000 Do. 0. 41 Perp. 224 Deb tay Stock 101 —103 102 —104 103 1027 
20,000 | Callender’s Cable Come shares, Nos. 1—20, O0 5 124% 15 5 * 15 ö % 12}— 134 | 124— 133 133 | ... 
20,000 Do. do. 475 Cum. Pref... ve 5 51 5 — 59 510 
90,000 Do. do. ir ae a Mort. Deb. Btock Red .. |8 ock! .., oa ous 110 —114 110 —114 ae 
213,533 | Central London Railway, aa „ 10 a el *. | 10 — 108 10 — 101 103 10 
61,033 Do. do. Pref. half-shares .. D a 5 un dae 41— 6} 5 — 5 
71,447 Do. do. Def. do. ‘ei eas dee 5 43— bł 5 — 53 58 53 
855,000 City and South London Railway .. Stock 14% 24% 13% 58 — 61 58 — 61 ae S 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 .. 0 5 — 6 5 — 6 6 
32,098 | Crompton & Co., Nos. 3 1 32,099 . Bk as 6 * 74% 34— 43 33— 4} Te 
Do. 5 Ist Mort. Reg. Debs., 1 to 900 8 
100, 000 £100, and 901 to 11, 000 of £50 red eee eee ees eno 99 —102 99 —102 eos 
99,261 | Edison & Swan Utd. El. Let. „„ A” shares, £3 pd. 1 to 99,261 5 6 6 6 11— 2} 11— 2} 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 6 6 34— 44 
344,023 Do. do. do. 4% Deb. Stock Red 9 . | 100]... = .. | 90 — 92 90 — 92 908 
112,100 | Electric Construction, 1 to 112,100 ... dug 26 6 6 * 2 — 23 2 — 2} 28 2. 
25,000 Do. do. 4 Cum. Pref., 1 to 25,000... sa 27 7 85 2 3 22— 3 
140, 300 Do. do. Perp. lat Mort. Deb. Stock Stock 8 .. {102 —105 102 —105 101 
9,6007! Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... . | 10 7 7 7 10 — 11 10 — 11 
30,000 Henley's (W. 115 Telegraph Works, Ord. ... si P 5 12 14 15 124— 131 | 124— 133 
30,000 Do. do. Pref. 5 7 7 a8 5 — 5 — 58 
50,000 Do. 98 do. ort. Deb. Stock. Stock 44 ees . . {108 —112 108 —112 i T 
50,000 | India-Rubber, S Naas and Telogrp h a «ee | 10110 10 % ... 211 203— 213 958 
300,000 Do. do. 88 s Mort. Deb. .. 100 ry 99 —102 99 —102 xd 100 ea 
37,500 Liverpool Overhead N ... . 10 s 92%] BEY! 8§— 82 | 8§— 84 
10,000 7 Do. Pref., £10 paid ea wit | 10 5 5 5 122— 133 124— 133 8 wig 
37,350 Telegraph Construction and Maintenance ... * 12 15 15 15 & 34 — 38 34 — 38 36 344 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 100 us . . 5101 —104 101 — 104 eis ee 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20, 0000 5 ꝙ́æ1 8 Y 12 Y 101— 114 103 — 113 10 880 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000.. 8 m 105 54— 52 5 — xd see 
540, 99 Waterloo and City Railway, Ord. Stock sex 100 3% 3 % 92 — 95 92 — 95 a ee 
+ Quotations on Liverpool Stock Exchange. _  $ Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Quo TE: 
B to d Kensin ‘ Debe d. J. f i 108—106. K and tab Electric 
Nations! Electric Free Wirin ing, 18 pai a 2 oas ib; lst Proterenoe Cumulative 6 tivo 6 26 lly 4 1 paidh 68 Gy. 4. De. 
Oldham, Ashton, and 33 ectric (ait pd 3 595 „n 02—105. Dividend, 1809, on 
Do. T. Parker, ker, 410 (fully paid), 173. 
„ Bank rate of disceunt 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, October 3rd. 
CHEMICALS, &c. | This week. | Last week. Ino. or Deo. | METALS, &o, (contiauad.) — Last week. ino. or Deo. 
777 RT aetna . :. E T 
Aoid, H . eo oe owt. 5 / 5j- f e Coppe Sh 6 0 ee ea £86 486 ee 
rae wen : oe ee Per ci. a. : 93). i 0 f 9 r Rod bar 286 286 | ee 
€ „ Oxalic aS .. per ot. 827 | 827 ! . | e » (Electrolytic) Bars per ton 48 10 888 10 | 8 
€ y Sulphuric .. 5 .. per owt. 5/6 í 5/6 i 6 n ñ ts . per ton. 493 an 155 
a Ammo Sal . percwt. 89/0. Je ss e on ii Rod per ton; 2285 10 285 10 ; 
3 Ammonia, Muriate (crystal) . per ton 2588 ; 6 a H.C. Wire per Jb. 2 7 ii 
.. perton 490 220 i J Ebonite Rod. ài per lb e ° 
8 Bleaching po powder .. per ton £1 27 7 sheet 1 per Ib 5. * iF 
a Bisulphide of Carbon .. |. per ton £165 215 | n German Silver Wire... per Ib 1 
a Borax es S as .. perton' £17 217 h Gutta-percha fine .. ea per lb 8/6 8 a 
a Bensole (90 &) per gal. 7 77 * rubber, Para fine .. . per Ib. 4/3 4/8 to 4/4 ane 
a n ( per Jan l 5/6 pM | Iron, Charcoal Sheets .. par ton £18 £ zs 
a Land.! Sulphate per ton ° i „ Pig (Cleveland warrants per ton 67˙ 7179 4s. dd. deo. 
a Ni ..... „per ton 225 £% i d 4, Fo , acoording to per ton| From £11 | From £11 | a 
a „ White Sugar .. .. per ton £81 £81 i € 5 Sorap, heavy.. per ton 70/- to 72/6 | T0/- to ‘ie 
: 2 Malte irt ; per per ton ae sar Pa is i „ ire, galvanised No. 8 per ton rin : 5 Ay hg 108. dec. 
a Naphtha, Solvent (90%, at 160°C). Per 5/6 5/6 g Lead, English Ingot .. . per tan 41g ) 0 giga6}| Sine. 
a Potash, Bichromate, incasks.. per a. ‘ s 9 „ „ Sheet a .. per ton £19 419 ee 
a „ cue 15 Tit per ton m Manganin Wire No. 238 .. .. por lb. 8/0 87 22 
a „ . per ton 235 285 is g Mercury ais 22 85 .. der bot. 4926 £9 28. 6d. inc. 
a Shellac .. per cwt.' 66/- 65/- Is. ine. d Mica (in original cases), small . per lb. 8d. to gd. 8d. to 9d. sa 
a Bulphate of ee .. per ton 44 10 £4 10 es ' d yy 50 70 podium per lb. i 1/9 to 3/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 ae d .. perlb.: 8/8to7/8 | 8/8 to 7/8 
a * Recor ered .. per ton £510 £5 10 eo p Phosphor Bronze, plain per Ib. 1/1 to 1/4 | 1/1 to 1/4 
„ Lump. per ton £6 25 5 zo, plain per lb. | 1/1 to 1/4 1/1 to I4 
$ Soda, Caustio (white 70%) .. per ton £10 15 £10 158 ia Pp 70 57 pte, per ld. From 1/8 rom 1/8 
a „ Crystals .. .. per ton £8 £8 | F o Platinum per os. £8186 | £3136! ' 
a „ Bichromate, casks per lb. 234. Nad. a p 1 Bronze Wire 85 per ibs loga. ston 1 Ae yi 
; i a’ r ni 
| T 
METALS, &o. gTinblok .. .. .. per ten f lo eis] e ine. 
b Aluminium Wire, in ton lots.. per ton 2294 224 . 2 „ foil .. per lb. L. 3- 
„, Sheet, in ton lots per ton £191 £191 C = wire, Nos. 1 to 16 „ Per Ib. 165 1/9 
p Babbitt’s metal ingots. per ton | £80 to £150| £80 to £145 7 Wualte Anti. friction Metals — | 
e Brass (rolled metal T to 12”) basis per Ib. | 18. o “White Ant” brand. per ton £40 to £70 |°£40 to £70 
e „ Tube (brazed) .. .. per lb. 10d. 10d. sà J Yarns, Saat Far, f len, 101b. b'nāi's per lb. op. F 
e n o (solid drawn) per Ib. ` 0 i es 4 n per lb. 8 
e, is . rl „ Hemp. 8 ply 10 Ide. per lb. ef: ; 
j on Russian, 10 lbs. per lb. 
H Jute, 180 Ibs. rove . | per ton £14 10 £14 10 
Zinc, Sh't. (Vielle Montagne ond.) per ton £94 5 nett. | £24 5 nett 
$ Man 1 ponr & 1885 o tu f 100i Rubber, ra . P. and . Works * 3 Morris Aanby; Linne 
e uminlum PP . eo 1. 
aoplied by | ¢ Messrs. Thos, Bolton & Sons. Quotations | f Messrs. Jackson & Till- a Till. ca Quotations |". Messrs. P. Ormiston 4 cas 
applied by | A Mesars, F. Wiggins & Sons. suppli 281 supplied by | > Messrs. Johnson, Matthey & Co., Ltd 
e Mosere. ok Smith & Co, 1 Neat. enrfc Yoo. Yeo & Co. © The Phosphor Bronze Company, Ltd 
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METAL®& MARKET.—Fluctuations in September. 
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Brishane.—A poll of ratepayers has decided against the 
City Council carrying out the proposed lighting of Brisbane by 
electricity. 


BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, BRADFORD 
1900. 


SMALL SCREW GAUGE. 


Report of the Committee, consisting of Sir W. H. PnEEKCE (chair- 


man), Lord KELVIN, Sir F. J. BnAMWELL., Sir H. Trueman Woop, © 
Major-Gen. WEBBER, Col. Watkin, Messrs. R. E. Crompton, 
A. STROH, A. LE NEVE Foster, C. J. Hewitt, G. K. B. ELPHIN- 
STONE, E. Rica, C. V. Boys, J. MARSHALL GORHAu, and W. A. 
Price (secretary), appointed for the purpose of considcring 
whether the British Association form of thread for small screws 
should be modified, and if so, in what direction. Drawn up by 
the secretary. 7 
(Section G, September 11th.) 


THis Committee was appointed at the Ipswich meeting of the 
British Association in 1895 to consider repeated complaints that 
screws of the British Association thread, proposed by the Committee 
of 1882, obtained commercially, were not satisfactorily interchange- 
able. It was evident that the difficulty arose from the want of 
proper gauges, or other ready means of testing screw threads, and 
the Committee at once took steps to find out how these could be 
obtained. In a report presented at the Dover meeting of the 
Association last year (1899) were described the efforts we had made 
to secure the production of these gauges, and to make them gener- . 
ally available in a commercial way. We reported that a high 
degree of accuracy in dimensions, though not in form, had been 
attained in a small number of specimens submitted to us by the 
Pratt & Whitney Company ; that these were the product of excep- 
tional skill and care, and that they were only obtained after long 
delay. These gauges were sufficiently good for all practical require- 
ments, and had gauges of the same character been generally avail- 
able some years before, it is probable that the complaints which led 
to the appointment of this Committee would never have been made. 
Taking into consideration. the difficulty that had been met in 
obtaining these gauges, the representations made by the manufac- 
turers of the difficulty in producing them, and of the comparative 
ease with which a flat-topped thread can be accurately formed, and 
the fact that such screws are used in foreign countries for the best 
class of engineering work, we reported that the form of the British 
Association thread was unsatisfactory, and recommended that the 
Committee should be reappointed to consider its modification. 

A proposal to alter the form of an-established and generally 
satisfactory system of screw threads may cause some apprehension 
among users of them, and the Committee, many members of which 
are intimately acquainted with the trouble and inconvenience inci- 
dental to a change of the kind, recognise that very substantial 
reasons are required to justify it. They think it desirable that the 
considerations which have led them to make this proposal should be 
fully stated. 

Consideration of the exact cause of the difficulty found in the 
construction of gauges for the British Association thread showed 
immediately that it was due to the rounded top and bottom of the 
thread. There is no difticulty in making any given angle between 
the straight portions or sides of the generating tool or chaser, but to 
arrange that these straight lines shall, at definite points, turn 
smoothly into circular arcs of a given radius is a matter of some 
difficulty. The difficulty has been met with a good deal of success. 
The original threads, cut by Mr. Lehmann, and those produced 
recently by the Pratt & Whitney Company, are admirable specimens 
of workmanship, ially when the small size of the pieces is 
considered, and to the careful work done by Mr. Lehmann in the 
years following 1882, when originating the threads, the success they 
have achieved is largely due. The production, however, of chasers, 
even if it can be repeated indefinitely, does not end the difficulty. 
The hardening of the screws produced by these tools introduces some 
inaccuracy. They are no longer perfectly straight, perfectly 
cylindrical, or of perfectly accurate pitch, and the only way’ to 
correct them is by grinding. The inaccuracies produced by harden- 
ing are not of sufficient importance to affect the use of taps, and in 
the case of die plates, the errors produced in the diameters are 
corrected by opening or closing the die; but for gauges correspond- 
ing to modern ideas of mechanical accuracy, the errors produced by 
hardening are considerable, and much greater than those found in 
screws whose forms can be finally obtained by grinding. With the 
British Association thread this process does not seem to be prac- 
ticable, except perhaps in single specimens, and in this lies the 
inherent defect of the thread. 

A way out of the difficulty is offered by the adoption of a flat- 
topped thread, but before this can be discussed it is necessary to 
consider what are the peculiar advantages of the rounded thread, 
which have brought it into general use, and led to its adoption by 
the original Committee. The British Association thread was taken, 
with a slight modification, directly from Prof. Thury’s Swiss system, 
which had been constructed by finding a formula to represent the 
average existing practice among Swiss clockmakers. Sir Joseph 
Whitworth formed his system of screws in a similar way, by 
averaging the English engincering practice of his time. It appears 
that the object in view in both these cases was to regularise existing 
practice, not to effect a reform, aud that an alteration in the form 
of thread in common use was not contemplated. The same was 
done in America for the United States thread, so far as the pitches 
and diameters were concerned, but the form of the thread was 
determined by Dr. Sellers on general considerations. The origin of 
the round thread in the British Association system was in the com- 
mon practice of the Swiss workshops when the rule was constructed. 


Now, whatever may be the prescribed shape of the thread, it is 
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certain that small screws, produced on screw machines, will have 
rounded tops, and if a new rule for American threads were con- 
structed from the shapes of ordinary small screws found in the 
United States, the form obtained would have a rounded top, not- 
withstanding that they are all supposed to represent the flat-topped 
Sellers fhread. Since a screw machine tends to produce rounded 
threads, and the natural course of trade conditions tends to the 
reproduction of current forms, the common use in Switzerland of 
screws with rounded threads does not necessarily show that such a 
form has especial merit, or had originally been deliberately designed. 
It may be only the result of working conditions. Prof. Thury, in 
defining his thread, chose a form which could be easily produced 
with fair accuracy, is perfectly efficient, and can be conformed to in 
practice, but we venture to think it fails to meet other important 
conditions. l 
To ascertain the conditions which should determine the form of a 
screw thread, consider the mode of action of a screw holding two 
pieces together. In fig. 1 the screw serves to hold the plate, a, to 
the solid part, B, and a small part of the thread is drawn on a larger 
scale below. The action of the screw depends on the tensile straiu 
due to the pressure produced over the surfaces a a, a „, 
and the compression produced there by the act of screwing up 
relieves any pressure over the surfaces b b, bb, . . Contact 
and pressure at the points ccc, . . . . depend on the relative 
diameters of the screw and the tapped hole. The spaces shown in 
figure along the surfaces ö ö, ö O5 are, of course, greater 
than would occur in a well-fitted screw. Now, if the thread may 


Fra. 1. 


b2 looked upon merely as a means of supporting the tensional 
strain on the bolt, without offering much frictional resistance to 
screwing up, it is clear that this will be most efficiently done if the 
pressure is evenly supported over the whole of the working surface of 
the thread a a, q , , and within the assigned dimensions of 
the thread this surface should be as large as possible. Contact and 
pressure at the points ccc depending on the respective 
diameters of the screw and the tapped hole may interfere with the 
fair contact of the working surfaces, involve extra resistances to 
screwing up, and, so far as the support of the tensional strain is 
concerned, serve no useful purpose. The best design for the thread 
in view of its function of supporting the tension is that which 
secures most perfectly a continuous working contact over the sur- 
face a a, aa, „ and freedom from pressure at other points. 
These conditions are met best by a thread having straight sides, a 
flat top, and a clearance space at the top and bottom of the thread, 
such as is shown in fig. 2. The provision of straight sides gives a 
form to the originating tool which can be produced with more ease 
and accuracy than one of a curved form, and assists to secure cor- 
respondence between the surfaces of the screw and nut: the pro- 
vision of a flat top gives the largest possible area to the working 
surface within the given limits of the thread; the provision of a 
clearance space at top and bottom removes the possibility of any 
interference with the fit of the working surface by irregularities of 
form at those points, and avoids unnecessary friction. Screws with 
straight sides and flat tops are perfectly satisfactory in instrument 
practice, are employed in France and Germany for the most im- 
portant engineering work, and are universal in America for work of 
all kinds, for instrument work as well as heavy engineering work. 
We understand that the provision of clearance is well recognised 
in the practice of American and French engineers, who use the 
Sellers thread, and Mr. Hewitt, at Prescot, gives a very liberal 
clearance in the screws manufactured by him. The ease with which 
such threads are originated is a point in their favour, though it 
would be of small importance if it were shown that the thread is 
practically defective in other ways. 

As regards the reduction of the sectional area of the core by the 
proposed deepening of the thread, the figures obtained by Messrs. 
Gorham & Price, corroborated by common experience, show that 
screws give way under tension by breaking across the core rather 
than by stripping their threads or those of the nuts, and it has been 
urged against the proposal to deepen the thread, that it weakens 
tbe screw in its already weakest part. The reply to this is, that the 
strength of the screw is really determined by the strength of the 
core, and that the British Association series is so closely spaced, 
that a screw can always be found whose core is of the required size. 
Morcover, in well-designed work, screws have so large a factor of 
safety that a reduction of the section of the core by an amount, 
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varying from 8 per cent. in large screws, to 12 per cent. in small 
screws, will not generally be a matter of great importance, though 
it will be remembered that the resistance to torsional fracture varies 
inversely as the square of the sectional area. 

The adoption of a flat-topped thread with a clearance would, we 
believe, completely obviate the difficulty of producing satisfactory 
gauges, the question to which the attention of this Committee was 
originally directed. The construction of these is referred to later in 
the report. Other elements of the screw have received the attention 
of the Committee, as follows: 

Mr. George M. Bond, of the Pratt & Whitney Company, has 
expressed to the Committee a strong opinion that the angle of 60° 
employed in the Sellers thread is most suitable for screws because 
of the ease with which it is formed. Tools can be giound without 
difficulty, and with great accuracy, to any desired angle, and Mr. 
Bond’s reason appears to the Committee insufficient of itself to 
justify a change in practice. Considering, however, the extent to 
which screws of the Sellers form are employed in foreign engineer- 
ing work, the Committee desired to obtain some evidence of the 
exact value of the particular angle of 60°, since if this angle were 
found to possess a great advantage over the angle of 474°, the adop- 
tion of the Sellers thread would have the additional recommendation 
of bringing the small screw practice into line with an already exten- 
sive engineering practice, while giving effect to the’ conclusions 
already reached by the Committee of the desirability of clearance 
and a flat-topped thread. Some experiments on lines suggested by 
Mr. sa agen -have been carried out by Messrs. J. Marshall Gorham 
and W. A. Price, and their results are printed as an appendix to 


this report. They concluded that an angle of 474° is better for 


screws than an angle of 60’, on the ground that it offers much less 
frictional resistance to screwing and unscrewing on a given tensional 
load, and the general tendency of this observation is corroborated 
by the practice of using a thread for the leading screws of lathes, the 
screws of carpenters’ clamps, and of screw jacks, in which the work- 
ing surface is perpendicular to the axis of the screw. Another con- 
sideration leads us to think it undesirable to adopt an angle of 60°. 
The advantage of bringing small screw practice into line with that 
of foreign engineers will only be fully gained if their rule for the size 
of the flat top of the thread is also adopted. This rule gives a 
maximum possible clearance of 108 pitch when the thread is cut to 
a perfectly sharp V at the bottom. This clearance would be 
sufficient, but tools with perfectly sharp points are maintained with 
difficulty, and it would not generally obtain. A tool of 474°, ground 
to give a clearance of 1 of the pitch, has a flat at the point th of 
the pitch wide. For small screws, Prof. Thury’s angle of 47}° had 
the same sanction of practice among clockmakers as a augle 
had among engineers when it was adopted by Dr. Sellers; and though 
it is often difficult to assign exact reasons for the particular practice 
of practical men, yet it cannot be disregarded unless the reasons for 
its use are quite clear and are shown to be insufficient. We see no 
sufficient reason to change the present angle of 474°, especially as a 
change of angle would make existing stocks and koole altogether 
useless in conjunction with the existing form. 

The existing series of pitches and diameters with their 
designating numbers is generally approved, and the Committee has 
received no suggestion that it is otherwise than satisfactory. 

Thus far it has been assumed that, given the necessary tools, all 
forms of thread can be produced with the same ease. This, however, 
does not apply to the small screws used in watches, which are 
produced by turning the blanks intoa hard die without cutting 
edges. In such a process great force would be required either to 
squeeze the metal into sharp re-entrant angles, or to make it flow 
past sharp corners. On this point Mr. C. F. Hewitt writes to the 
Committee respecting the proposed alteration of the British Associa- 
tion thread :—“ A die of this operating character for screws flatted 
top and bottom soon loses its contour, and needs constant replace- 
ment; and, in addition, my experience leads me to believe that it 
requires more force than a rounded thread, therefore it sets up more 
torsional strain of the metal—a factor of great moment where such 
small diameters are being produced, breakage in the dies being a 
constant source of trouble even at the best.” In the same letter Mr. 
Hewitt explicitly approves of the proposals of the Committee for 
the larger threads, both as regards the flat top and the provision of 
clearance. Mr. Hewitt’s experience at the Prescot watch factory is 
so large, and his knowledge of the manufacture of watchmakers’ 
screws is so intimate, that the other members of the Committee have 
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Fig. 2. 


no hesitation in accepting his suggestion to divide the present series 
into two sections. The large section, consisting of what may be 
called instrument makers’ screws, from No. 0 to No. 11, includes 
screws from 6 mm. to 1‘5 mm., or in English measure from } inch to 
059 inch. The small section, from No. 12 downwards, consisting of 
watchmakers’ screws, includes screws below 1°5 mm., or, in English 
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measure, below 059 inch. The Committee propose to modify the 
form of thread of the screw of the large section only. 

The above considerations lead the Committee to propose to replace 
the present form of thread of screws from No. 0 to No. 11, inclusive, 
by the form shown in fig. 2. 


Here the line a’ a a... represents the outline of the nut, B' B B, 


. . . of the screw; and d e . . . is the outline of the present British 
Association thread. It will be observed that the first part 
of the side, or the working surface, is increased by nearly 
60 per cent. Accurately formed screws of this pattern for 
special purposes can be cut on the lathe with much greater ease than 
those with a rounded thread. The screw is cut with a single point 
tool from a cylinder, and in the larger sizes the nut can be cut with 
a single point tool from a cylindrical hole. The difficulty of form- 
ing chasers of a complicated form is entirely avoided. These 


observations apply equally to the construction of taps and plates, 


and of gauge pieces. Given that the pitch of the screw and the 
angle of the thread are accurate, and the sides straight, the fit of 
the screw in a correct gauge is determined by the length of the 
diametral line terminated by the inclined sides of the thread, and 
this dimension is called the effective diameter of the screw. If this 
dimension is the same in the screw and the nut they will fit without 
shake independently of the exact values of the external and internal 
diameters, or of the exact form of the ends; and the lengths of the 
effective diameters of screws and nuts are definite numerical 
measures of their fits with one another. The point which it is 
important should be right is the straight between a’ and B in both 
nut and screw. The nut must not pass a’, nor the screw pass B; but 
so long as the nut is cut as far as B or farther the shape of the excess 
does not matter. The same thing holds with the screw at a’, but here 
excessive clearance is objectionable because it weakens the core of 
the screw. 
(To be continued.) 


POWER GENERATION: COMPARATIVE COST 
BY THE STEAM ENGINE, WATER TUR- 
BINE, AND GAS ENGINE.” 


By JOHN B. C. KERSHAW, P. I. C. 
(Concluded From page 499.) 


III.—Gas POWER. 


1. By use of gas engines and Mond's latest form of producer, 
23°8 per cent. of the energy of bituminous coal can be converted 
into mechanical energy. The actual figures for a 25-H.P. Crossley 
gas engine, are 2,166 H.P.-hours per ton fuel. (Proc. Inst. Civil 
Engineers, March, 1897.) 


2. Statement by Dr. Bowman that with gas engines of best type, l 


1 lb. coal yields 1 Ħ.P.-hour. With a 300-H.p. plant the H.P.-year 
(apparently of 2,825 hours.), costs only 30s. The capital outlay per 
H.P. for producers and engines is £12, or 20 per cent. higher than 
with a modern steam plant, but the thermal efficiency is 50 per 
cent. greater.—(Journal Soc. Chem. Industry, December, 1897.) 

3. At Lausanne, in Switzerland, a 390-H.P. gas engine plant has 
run satisfactorily for over two years, for supply of tbe electric 
power to the tramway system. The plant consists of three 130-H. P. 
Crossley engines, working with an expenditure of 1'137 lbs. coal 
per H. P.-hour.— (ELECTRICAL REvIEw, November 11th, 1898.) 

4, Statement by Dowson that at Halifax the consumption of fuel 
is 1:01 lbs. per n.P.-hour.— (Mech. Engineer, 1898, p. 703.) 

5. Statement that by Thwaite-Gardner system of utilising waste 
gases of blast furnaces, 1 I. H. P.-hour is obtained per 1'3 lbr. coke 
charged into furnace.—( ELECTRICAL REVIEW (London), December 
30th, 1898.) 

6. Results of trials of above system at Wishaw Iron Works, 
Glasgow. 10 H. P. can be obtained per ton of fuel charged into 
furnaces per week (6 x 24 hours).—(ELEcTRICAL REVIEW (London), 
May 6th, 1898.) i 

7. Results of tests by Prof. Meyer of 60-H.P. gas engine at 
Differdingen, run on blast furnace gases. Thermal efficiency varied 
between 27'4 per cent. and 30°2 per cent.—(Abstracted, Engineering 
Magazine, July, 1899.) 

8. A 1,500-H.p. Westinghouse gas engine, now building, is 
expected to develop a thermal efficiency of 30 per cent., or 1 B. H. p. 
per Ib. of coal charged into the producer. ELECTRICAL REVIEW 
(London), July 28th, 1899.) 

9. At Northwich a 300-H. P. gas engine has been running on producer 
gas for a considerable period, and yielding 1 brake H.P. per lb. 
coal charged.—(Journal Soc. Chem. Industry, July, 1899.) 

10. Meyer has estimated that in Germany, using blast furnace 
gases, the H.P. hour could be generated at a cost of 699 pfg.— 
(Rev. Universelle des Mincs, July, 1899.) 

11. Lencauchez has estimated that using producer gas generated 
from French anthracite coal, 1-H.p. hour would cost ‘0163 franc.— 
(Journal de Soc. des Ingenieurs de France, 1899.) 

12. Estimate by Humphreys of cost of E. H. P.-hour, using Mond 
eee a 

* Read before Section d of the British Association, September 
7th, 1900. 


producer gas, based upon a plant of 10,000 H.. = 7,000 E. H. p. 
Capital expenditure estimated to be £140,000, and total running 
expenses, £35,000. Interest taken at 8 per cent.—(Proc. Inst. Civil 
Engineers, March, 1897.) 

Converting these data into comparable form, and gathering the 
results together, we have the figures presented in Tables V. and VI. 


TABLE V.—FUEL CONSUMPTION OF Gas. ENGINE PLANTS. 


Place. Authority. N 
Pittsburg Westinghouse Engineers 8 
Dr. Bowman iy 2 
Northwich Beilby 9 
Halifax Dowson ... 4 
Humphreys 1 
Lansanne eae 5 3 
Thwaite ... 5 
Glasgow Booth 6 


* These refer to coke and b‘ast furnace gases. 


TABLE VI.—EstTIMaTED COSTS OF THE &.H.P.-YEAR OF 8,760 
HOURS WHEN GENERATED BY Gas POWER. 


Authority. Cost. Remarks. : e 
Meyer . . [44 1 7 Blast furnace gases | 10 
Humphreys 5 0 0 Mond producer gas 12 
Bowman 6 2 0 i; 8 2 
Lencauchea 7 12 2 French anthracite used in gas; 11 

| producer 


IV.—CoNcLUSION. 


Taking the best figures for each of the three sources of power 
dealt with above and bringing them all to a common basis of com- 
parison, namely, the cost of the E. H.P.-year of 8,760 hours, we obtain 
the figures given in Table VII. | 


TABLE VII..COMPARBATIVE Costs OF ELECTRICAL POWER. LOWEST 
RECORDED COSTS PER E.H.P.-YEAR OF 8,760 Hours. ` 


| Lowest | | Lowest 
Source of power. estimated ! Country. | actual Country. 
cost. cost. 
77 
Water 5 5 Canada £119 0 Switzerland 
17 7 


‘ag ek. 5 1 
Steam . 418 8 England 4 . States 
Gas (blast furnace) 4 1 7 Germany 8 Ka 
Gas (producer)) 5 0 0 England |, 
~ | 


i 
t l 


The first cost for water-power given in Table IV. has not been 
used in Table VII., since it is evidently exceptional, and there is 
no probability of power being generated from water in large units 
at such a low cost. 

The figures in Table VII. support the opinion, now generally 
held, that water, when developed without excessive capital ex- 
penditure, is the cheapest source of mechanical or electrical energy. 
When, however, the hydraulic engineering expenditure has been 
heavy, or when the power after generation has required to be trans- 
mitted over long distances, the margin between the relative costs of 
water and steam-power is greatly narrowed, and in some cases 
disappears altogether. 

Electrical energy, generated by falling water, is costing amore at 
Rheinfelden, at Zurich, and at Buffalo, than it would cost in South 
Lancashire, if generated by steam-powrr in large units, and the margin 
between the actual charge for water-power at Niagara, and the estimated 
cost of stram-porcer in large generating stations in South Lancashire, 
is only 12s. 1d. per E. H. P.-ycar. 

With regard to the influence of capital expenditure occasioned 
by heavy engineering work upon the final cost of water-power, it is 
probable that the differences in the charges for the E.H.P.-year at 
Niagara, Rheinfelden, and Lachine Rapids, are to be ascribed to 
this cause; though in the case of Niagara, heavy promotion 
expenses were no doubt incurred. 

The power at Lachine rapids and Massena will be developed with 
a much lower capital outlay per H.P. than has been the case at 
Niagara and Rheinfelden; but the figures for the two former 
stations are not yet complete, and possibly the estimates of the 
sale price of the power—namely £1 5s. 5d., and £2 10s. per E. H. P. 
year, will have to be revised. 

Turning now to a consideration of the relative position of gas 
power, the question of the practicability of large engines may be 
taken as settled; but until further experience has been gained with 
these large engines under constant work, it is unsafe to prophesy 
upon the place they will occupy in the future industrial develop- 
ment of this and other countries. 

If they do not cost excessive sums for maintenance and repairs, 
large gas engines—in conjunction with coke ovens and blast 
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furnaces—may entirely alter the present position of affairs; 
and new industries which at present are being established 
in the neighbourhood of water-power stations, may find themselves 
in severe competition with similar manufactures carried on in the 
coal and iron districts of the older manufacturing countries. 

It has been calculated that 2,000,000 R. p. is annually wasted in 
the gases issuing from the blast furnaces of the United Kingdom.“ 
If these waste gases could be industrially utilised in the manner 
suggested, we should to a large extent be compensated for our lack 
of natural water-power. 

But blast furnaces demand coke, and coal beds are exhaustible ; 80 
that even if this source of mechanical and electrical energy be 
tapped, it can only postpone, but not avert, the final triumph of the 
waterfall and of the turbine. 


— ———— 


DiIsc esso. 


Mr. ALEX. SIEMENS (who presided in the absence of Sir Alex. 
Binnie) said that this was a large subject, and it was very difficult 
to discuss a paper like that unless they had brought the statistics 
with them bearing on the various costs. He called attention to one 
point which Mr. Kershaw had thought of, but which was usually 
overlooked, and that was the fallacy that people talked about water- 
power running to waste in England, while abroad it was being used. 
That was absolutely not the case. The fact that water-power was 
utilised at Niagara and in Switzerland-—and mind that in South 
Lancashire the power could be generated cheaper by stcam--was 
simply due to the fact that in all cases the natural supply of water 
was inexhaustible, and was pretty constant all the year round. In 
England water-power was very different between the dry and wet 
seasons. Any attempt to store water in the wet season for the dry 
season led to the excessive capital expenditure of which the author 
spoke, and which made it so difficult to utilise the water-power to 
the same extent as had been done abroad. 

Mr. SypNEY F. WALKER said that Mr. Kershaw had put in a 
concrete form a lot of material scattered through many pcriodicals, 
and engineers’ time was limited, so that it was a very useful thing 
to have all that information put intoa handy form. There had been 
a good deal said lately about the exhaustion of the coal beds. 
Everybody agreed that it was not coming to pass in our day nor in 
the days of our children, but possibly it would come to pass in the 
days of their children. The question was if we were to maintain 
our manufacturing supremacy—it was threatened in various ways 
from other sources—what was to happen next? They must put 
something in the place of the coal which had given them their 
manufacturing supremacy in the past. If they looked back they 
would see that the whole question of manufacturing was revolu- 
tionised by the economical transmission of electricity. If they 
went far enough back they would find water-power was the only 
possible means of mill driving, and the mill was obliged to be placed 
upon a creek or stream where the water could be used handily. 
When coal was discovered the factories were put down in the neigh- 
bourhood of the coal beds. After the development of railways they 
were put down conveniently handy to the railways, and practically 
the arrangement of the railways ruled the success of manufacturing. 
The question was now altered. They could generate their power, 
transmit it economically where they pleased, aud they might use it 
where it was convenient, but what should the power be? Mr. 
Kershaw had mentioned two sources of power which he (Mr. 
Walker) thought they would have to use in the future. One was 
the enormous power going to waste in blast furnaces, and the other 
was water. They had to look forward to the fact, which he had 
mentioned, that, simultaneously with the exhaustion of the coal beds, 
the present system of manufacturing iron would disappear; and 
they had also to look at another thing—they knew (those of them 
who were studying the question) that it was quite on the cards that 
the present system of manufacturing iron would disappear, and that 
it would be manufactured electrically. The source of electricity 
might be any source of power they might please. They came, now, 
to the only sources they had left—water, wind, and anything else 
that happened—-but principally water and wind. They bad done 
a very great service by clearing the ground from that romantic idea 
that water-power was got for nothing. Water is got for nothing; 
Nature happened to make a fall at a particular place, and if they 
could use that fall without spending any money on it they had their 
water for nothing.” But they could not. They had to spend 
money to utilise that water. It was an instructive thing to 
find that the cost of power in Switzerland, where they had not any 
coal, was less than the estimated cost at which they were going to 
generate current in Lancashire. They were bound, in studying 
the question, to recognise the fact that what the water did, 
and the only thing it did—he would be glad to be corrected 
if wrong—was to displace the coal. Unless they could 
get down to the same cost, or below it, they were not going 
to do any good with water- power. The question had to be 
carried, he thought, a bit further. They would have to come to 
water-power if they were denuded of their coal beds, and they 
would have to look round, and it appeared to him that they must 
not wait for nature. Nature had made waterfalls thousands 
of years ago in the same way that it had made the coal beds. 
They must not wait for nature, they must do what the waterworks 
engineers had done, and he thought the experience they had gained 
would be of enormons value when they came to seriously tackle the 
problem of furnishing power by means of water, and transmitting it 
by means of electricity. Sitting in that section on the previous day 
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when Mr. Watson read his paper on the Bradford Waterworks, he 
calculated roughly that the power which was transmitted by the 
water coming into Bradford would give him something like 15,000 
H.P. for an 8-hour day, or put into another form, for the Bradford elec- 


trie lighting station day, he might have half a million of 8-c.P. lamps. 


There were difficulties in the way of doing that which he need not 
enter into except to say that the difficulties would have been over- 
come if the waterworks engineer had had to overcome them. The 
waterworks engineer had only to consider one thing at the present 
time. He had to deliver a certain quantity of pure water, and that 
was all he cared about, but if he had to take the power from it he 
could do so, and still deliver the quantity. That was a partial 
solution of the problem. The other part he thought Dr. Lodge 
reckoned in connection with lightning conductors—the geological 
strata would have to be studied carefully, and the whole question 
threshed out. 

Major-General WEBBER said that it was very wholesome for 
motive-power engineers and engineers of stationary generating 
stations for making electricity, to be reminded from time to time 


that they had overlooked what was clearly demonstrated in 1881 at 


Paris—that was, the cost of generating electricity by means of gas 
engines worked with generator gas. It was quite true that the plant 
then exhibited under the gallery was a very small one, but it was also 
quite true that since then engines had been introduced which could 
use generator gas which cost certainly under 1} Ibs. of fuel per Kw.- 
hour, manufactured at the terminals of the dynamo. Anyone with 
any experience in the generation and sale of electricity knew that 
that tigure was from 3 to 6 lbs. of coal in their generating station. 
Hardly any large electric generating stations in which gas cngines 
were using generator gas were employed, notwithstanding the 
great economy in the cousumption of fuel. 

Mr. SiEMENs presented the thanks of the section to Mr. Kershaw. 


PROGRESS IN ARC LIGHTING BY ALTER- 
NATING CURRENT LAMPS.* 


By H. W. HILLMAN. 


AT your last meeting, held in Cleveland, in August, 1899, one of 
the most important discussions was on the subject of illumination 
by alternating current arc lamps, and, until recently, this subject 
has always appeared to include a difficult problem. We can all 
remember the illumination test which was conducted by the local 
company on the first day of your convention at Cleveland. That 
test demonstrated that the light from the alternating lamp properly 
constructed is satisfactory in all respects to the public, city authon- 
ties and central station managers. 

A few months later, the (Georgia Electric Light Company of 
Atlanta installed a circuit of alternating lamps for the purpose of 
making a comparison in the matter of light with their 10-ampere 
open arcs. After three months’ operation, a formal inspection was 
made by the city authorities and representatives of the lighting 
company, with the result that the light from the alternating lamps 
was not only greatly favoured, but the alternating system was 
adopted for illuminating the streets of Atlanta. Such experience, 
together with results of many other tests, encourages us to believe 
that so far as the subject of light is concerned, are lighting by alter- 
nating lamps has made considerable progress in the last 12 months. 
Much has been said about the large installations, such as Hartford, 
Woburn and other stations, which are operating several hundred 
arc lamps. i 

It is interesting to dwell for a moment on some of the features in 
connection with the new arc system of a small electric lighting 
plant. The Fort Plain Gas and Electric Company of Fort Plain, 
N.Y., has furnished commercial and street lighting for the last 12 
years. The old equipment consisted of a high-frequency alternator 
with belt-driven arc machines. Abouta year ago a series alternating 
system, with one 50-light transformer, one 25-light transformer, 42 
arc lamps and 45 100-c.r. incandescent lamps was introduced. The 
service is two-phase, a transformer being installed on each of the 
phases. Notwithstanding that one is a 60-light and the othera 
25-light transformer, the two phases are balanced on the commercial 
circuits within three volts. The system has been operated for about 
12 months, without any expense whatever for repairs. Only a half 
day, once a week, is required to trim the lamps. The space occupied 


at the station for the arc-lighting system is only 4 by 15 feet. Not- 


withstanding that the primary voltage from the transmission line is 
quite variable, the current of the arc system remains perfectly 
steady, because of the excellent regulation of the transformers. 
Fig. 1 illustrates a simple arrangement for automatically switching 
off the lamps at daybreak. A battery circuit energizes two magnets 
—the circuit being closed at the proper time by an ordinary alarm 
clock. When these magnets are energized, a weight is released, 
which opens the primary switches of both transformers, thus opening 
the street-lighting circuits, As current is taken from a distance, and 
there is no generator in the station to require attention, the device 
referred to above makes it unnecessary to have any attendance 


— — — — 


* Read before the Ohio Electric Light Association, at Toledo, O., 
August 16th, 1900. 
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whatever at the station. The arrangement has been in service for 
more than a year and has never yet failed to operate. 

Referring further to small stations, the series alternating system 
offers wonderful flexibility for arc lighting. Notwithstanding the 
comparatively small size, a 25-light transformer has an efficiency of 

The transformers are also made for 35, 50 and 75 
lights. 


A station manager was recently considering a system for 200 
lamps, and desired sufficient spare capacity for 225 lights. At 
first glance two 100-light transformers and a 25-light size would be 


Rubber covered Mandie 


Fia. 1.—Avutomatic SwitcH FOR OPENING CIRCUIT. 


suggested, but the conditions of load, as well as the size of the 
circuits, led to an arrangement of three 75-light transformers. For 
a time each transformer will be operated with about 65 to 70 lamps, 
and the multi-circuit arrangement employed for operating two 
circuits of 35 to 37 lamps each. 

Station practice frequently requires the adoption of a transformer 
to operate at half load temporarily, and later to be connected for 
the full rated capacity. The constant-current transformer possesses 
an advantage in this sig aaah as the primary coils may be connected 
80 as to operate at half load with practically full-load power factor 
and efficiency. (See fig. 2.) 

The question has been frequently asked if the transformers can be 
operated on two and three-phase circuits. Many such systems are 
now in actual use, and are operating satisfactorily. Of course, great 
care should be exercised in the installation, with a view to properly 


6 rimary 


Fid. 2,—CONNECTIONS FOR CONSTANT-CURRENT TRANSFORMER. 


balancing the system. Occasionally it happens that only two trans- 
formers are wanted, and they are for use on a three-phase service. 
In such cases a special primary winding can be furnished for a 
regular three to two-phase transformation. Fig. 3 shows the con- 
nections of two constant-current transformers for balancing the load 
on a three-phase circuit. Fig. 4 indicates the connections of the 


Fio. 3.—Connrorrons oF Two CONSTANT-CUBRENT TRANSFORMERS 
FOR BALANcNG LOAD ON THRBE-PHASE CIRCUIT. 


same transformers operating as single-phase transformers on a three- 
phase circuit, 
Perhaps some of the Ohio stations are so situated that economy in 
would be an attractive feature. The accompanying illustra- 
tion (fig. 5) shows a modern arc plant where six 50-light trans- 
formers, with an aggregate capacity of 300 lights, require but 140 
square feet of floor space at the station, or an equipment of less 
than half à square foot per lamp. The old arc-lighting system 


effected equivalent to $8 per lamp per year. 


demanded 1,400 square feet for only 225-light capacity. The 
economy in space is in the ratio of 10 to 1, without considering 75 
additional lamps, which the plant is now capable of operating. 
There exists a universal appreciation of the saving due to the 
lower maintenance cost of the enclosed arcs compared with open 
arcs, but insufficient attention seems to have been given to the 
higher efficiency which the series alternating system possesses. It 


is interesting to consider a 300-light arc system where a large alter- 


nator is used for operating incandescent lamps, commercial arcs, and 
the series alternating system. Considering that after 11 or 12 o'clock 
at night the street lighting would represent most of the load, the 


Fic. 4.—ConstTant CURRENT TRANSFORMERS OPERATING A8 
SINGLE-PHASE TRANSFORMERS ON A THREE-PHASE CIRCUIT. 


alternator and constant-current transformers would have an average 
net efficiency of from 85 per cent. to 96 per cent. Comparing this 
with the efficiency of the old-style arc machines, operating from 
line shafting, it is invariably found that there isa saving of approxi- 
mately 200 watts per lamp. Operating 4,000 hours per year, the 
saving represents 800 kilowatt-hours per lamp per year, and at the 
low cost of one cent per kilowatt-hour for energy, a net saving is 
If representatives of 
some of the larger Ohio stations should fee] one cent per kilowatt- 
hour is too high, let them use one-half cent, and there still remains 
a saving of $4 per lamp per year, due to the high efficiency of the 
series alternating street system. 

The small maintenance cost for operating enclosed arcs is begin- 
ning to be appreciated. A report from a station where a 100-light 
transformer and 100 lamps are operated for over a year states that 
not a cent has been expended for parts for either the transformers 
or the lampe. A report on six transformers in operation for more 


Fia. 5.—A MODERN TRANSFORMER PLANT. 


than two years shows that the only expense for maintenance has 
been a small chain, costing not more than 10 or 15 cents. The 
exact annual cost uf operating enclosed and open arc lamps has been 
frequently discussed.. The table below may be considered as repre- 


. sentative of the annual saving in maintenance, in connection with 


a station having established a first-class arc lamp department :— 


: nel 
: Items. epen n 

Trimming _... . $5.63 $1.28 
Carbons se ait 6.57 1.56 
Inspector... as 8 * 94 90 
Repairs Gi Set 8 . . 2.00 1.00 
Inner globes ... 5 ee eet «aks .60 
Outer globes ... i 5 2 08 14 

815.22 85.48 

5.48 


Annual saving in maintenance 


It is only fair to add that in such cities as Cleveland, Chicago, 
Pittsburg, or Cincinnati the outer globe will require cleaning 
frequently, due to the excessive dirt and dust which is known to 
accumulate in those particular districts. This item would increase 
the cost of maintaining enclosed arcs, approximately, $1 per lamp 
per year. 

Whether the station be small or large, it is equally essential that 
a systematic method be adopted for taking care of inner globes, 
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carbons, &c., As the enclosed arcs have two globes, compared with 
one for the open arc, additional attention must be paid to globes. 
The design of the enclosed lamp enables the use of the residue of 
the upper carbon for the lower holder, and advantage must be taken 
of this feature in order to operate at a low cost. Inner globes 
should be carefully cleaned, and the residue of upper carbons cut 
the proper length to be used again. Inner globes ought to be 
returned to the station and cleaned at each trimming, when the 
- carbon deposit is so slight as to enable a thorough cleansing of the 
globe. Too much stress cannot be laid upon this point. In the 
globe cleaning room of a modern enclosed arc lamp department, a 
scheme has been adopted for brushing out the globe and cleansing 
it with water at the same time. An upright brush is mounted upon 
a supporting arm and belted toa motor. The brush is revolved at 
a considerable speed to remove the carbon dust from the globe, and 
at the same time hot or cold water is passed through pipes into 
the globe. A recent trial was made to see how fast the globes could 
be cleaned by this method. At the start the globes were in the 
wagon box, having been returned to the station. They were taken 


out, the holders removed, and in 1 hour and 20 minutes 125 inner 


globes were cleansed, dried, and returned to the wagon box ready 
for use the next day. The trimmer not only takes care of 125 
lamps per day during this season of the year, but cleans the globes. 
A device for testing carbons for straightness, diameter, and length 
is provided. A gauge on the table is set for the right length, and 
125 carbons may be quickly cut and placed in the holder for the 
next day's use. 

Considering the excellent organisation of this lamp department, 
together with the great care which has been paid to little details, 
we need not be surprised to learn that the previously cited com- 
55 statement showing cost of operating open and enclosed 

ps was based on the result obtained at this station. It may serve 
as a guide for central station managers investigating the economy 
which may be secured by the enclosed arc street system. 

Progress may also be noted in connection with inner globes. In 
the first installations of alternating enclosed lamps, it was common 
to use clear globes. Itseemed reasonable to believe that more light 
could be secured from clear glass than from opal. However, the 
danger from this practice became apparent. A shadow existed 
beneath the enclosed: arc lamp to a degree almost approaching that 
of the old style open arc. This shadow was found to be more 
annoying, because the arc constantly moves around the carbon, pro- 
ducing a wandering shadow on the ground beneath the lamp. The 
source of light is the arc only, when using a clear inner globe, while 
with the opal glass the entire globe, from the top to the base, is 
flooded with light; the globe itself becomes a source of light. The 
shadow is entirely eliminated, a beautiful diffusion is secured, and 
tests show that the amount of light is greater at a distance with an 
opal inner globe than it is from a lamp equipped with clear glass. 
Evidences are not lacking to prove the practicability and value of 
opal inner globes for enclosed arc street lighting. 

I desire to earnestly appeal to the central station managers of 
Ohio to energetically push the aro lamp department of their busi- 
ness, and particularly the street lighting branch. Such wonderful 
strides have been made in interior lighting that this part of the arc 


lamp department has become a source of increasing income. In 


all sections of the country evidences of this fact are abundant. 

The street lighting end, however, has been lax. Particularly is 
this true where stations are furnishing lights from the old-style arc 
system. There is no more reason to expect to energetically push 
street lighting and greatly increase your income with the old-style 
system than there was for competing with Welsbachs and pleasing 
the merchants, when you had only open arcs available for store 
lighting. As soon asthe merchants saw the great improvement in 
artificial light, they adopted it exclusively. They had become 
accustomed to the use of electric light in great abundance, because 
it is a superior illuminant. 

The same argument applies in connection with street lighting. 
The alderman, who has recently moved into the new residential 
district, takes pride in referring to the new-style lamps. They 
harmonise with the residences recently built. They go hand in 
hand with the new railway line, which has just been extended into 
that territory; and, altogether, the illuminating company occupies a 
very strong position. In introducing a new system of lighting, 
with the advantages of steady burning, absence of shadows, neatness 
of installation, cleanliness of globes, and uninterrupted service, the 
outlook is encouraging. All these superior features popularise the 
lights among the citizens of any city or town. The interest dis- 


played in this subject by officials and representative business men 


is not surprising. In a city in the East, which has met with con- 
siderable success in introducing the new lighting system, the Mayor 
secured opinions from many prominent citizens whose business 
takes them on the streets at night, aud whose opinions might be con- 
sidered of much value. Commendatory letters were received from 
the chief of police, the chief of the fire department, the superin- 
tendent of the street cleaning department, the most prominent 
physicians, the proprietor of a prominent livery stable, and the 
bicycle path commissioner. 

An arc lamp near a fire hydrant is of considerable value. The 
good illumination facilitates making connections with a hydrant, 
and assists the fire department in saving life and property. Such 
an argument should appeal to the citizens of any community. 
While arc lamps need not be placed at every hydrant, they 
should be so located that every hydrant is well illuminated, 
or if this is impracticable, a series incandescent lamp should be 
suspended over each hydrant which is not already lighted by an 
arc lamp. 

These ideas lead us into the subject of candle-power, and strongly 
suggest the low energy lamps, or the lamp of smaller illuminating 
capacity. The minutes of your last meeting contained a few words 


American railroads allow the above variations. 


on this subject by Mr. Hoag, city electrician of Cleveland, who 
stated that he Roped that the time would come when arc lamps of 
smaller units would be available for street use, thus affording an 
opportunity for installing them more freely throughout all sections 
of the city or town. 

Progress has already been made along this line; for example, the 
10-ampere open arc lamp consumes about 480 to 500 watts, while 
the new series alternating enclosed arc consumes only 425 watts at 
terminals. Among the 150 stations which have adopted the series 


alternating system, almost all of them are using the standard 


6°6-ampere or 425-watt lamp. This shows conclusively that the low- 
energy lamp has come to stay, and, in fact, some of the systems 
installed are adjusted for six amperes and consume only 375 to 400 
watts at terminals. As the energy consumed per lamp forms such a 
large proportion of its cost of operating, the subject becomes a very 
important one. 

To study all the phases of the street lighting business should be 
the aim of every central station manager. At this time, when such 
a great improvement is offered for illumination, there is something 
wrong if the annual income from the city is not increased. The 
adoption of low-energy lamps will encourage the use of lights exten- 
sively ; the economies effected by the new system will increase the 
profits materially ; and, finally, as the public reaches that degree of 
education where artificial light will be demanded as universally in 
the street as it is now used among the merchants, mills and factories, 
your arc lamp department will be in a flourishing condition. 
Progress in are lighting by enclosed lamps will have been sub- 
stantiated for all time. 


STEEL: ITS PROPERTIES AND TESTS. 


IV. 


As the chemical composition is specified there is no need to ask for 
tenacity or eldngation, but a drop test may be fairly demanded. If 
chemical composition is specified and followed, the drop ought not 
to include a certain maximum deflection, but should specify that the 
rail shall not break under a single flaw. The author thinks that a 
specified range of 0°10 per cent. of carbon is a better and more prompt 
means of securing uniformity than the drop test, which is useful 
merely to prove ability to withstand shock. A dead-weight test is 
also unnecessary if the drop test is satisfactory, with satisfactory 
chemical tests. 


The author complains that some specifications demand that a 
piece of rail 12 inches long must be submitted for approval before 
general rolling, because, he naively remarks, “Confidence can be 
safely placed in the skill and integrity of American manufacturers.” 
Presumably the European railmaker may properly be. asked to 
supply this, but the American is too skilful and honest. This is 
on a par with the coddling of the American manufacturer by the 
unpractical consultant. Now, of course, the American is neither 
better nor is he worse than other contractors. His business is to 
make money, and he generally does so. 

American rails are allowed to vary } inch in length and a inch 
in height between the lowest and highest, or u inch and „s inch 
above normal, It is complained that English and other European 
specifications are too exacting on these points, because the best 
But the best 
Americar track is not equal to the best English, nor are chairs used. 
A different height matters nothing on a sleepered road. It does 
matter on chairs. 

Inspection is another grievance. It often causes delay, and 
insufficient inspectors are sent to get through the work of gauging, 
marking, and so on. 

Generally this criticism of foreign specifications is excellent from 
the point of view of the manufacturer. We hope it may show the 
American manufacturer something that he has not realised when he 
has talked so freely of his outputs and of the general inferiority of 
European products. 

Above all, our own manufacturers may study its spirit with 
ad vantage. They will see the sort of easy time expected by the 
American manufacturer, and how he is able to kick at excessive 
precautions and demands. It may even cause them to combine for 
the purpose of a general all- round refusal to quote to the irrational 
specifications of non-technical and unworkmanlike engineers. The 
author does not appear to realise for a moment that the clauses he 
condemns in European specifications are those to which the “effete 
and wornout” rail mills of Europe have all along had to work. 
American rails are good and shapely, and though they may be high 
in phosphorus they are not, we believe, prone to break. In any 
case, if American rails will do for our purpose, why ask better rails 
from our own makers? Clearly the American makers kick at such 
very stringent requirements, and if all one hears be true, there are 
some curious facts connected with inspection at works that make 
one think that much of the inspection which is carried out is more 
or less ineffective. One of the worst evils of a too stringent 
specification is that it sets up a desire to get round it. The 
stringeucy defeats itself. It is to be hoped that specifications 
may be made more international in character in order to destroy 
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something of the unequal burden imposed on our own manufac- 
turers. ; 

In the near future we say on to give particulars of the main 
points in the specifications adopted by the American section of the 
International Association for Testing Materials. 


FEED PUMP EFFICIENCIES. 


Mr. Paw K. STERN, of New York City, makes some interesting 
observations on effecting economies in feed water systems, in the 
columns of the New York Electrical World. He remarks that he 
had occasion in several instances to make duty tests of the feed 

umps of various isolated plants, and has obtained negative results 

m a standpoint of economy when comparing the merits of two 
methods of feeding boilers. He brings forward the matter for the 
benefit of engineers operating dynamos, and superintendents of 
electric light and power plants. Upon investigating the comparative 
merits of electrically operated feed pumps to those taking steam 
from the boilers of their plants, he has found that in most cases 
when small steam pumps are operating on various loads having a 
maximum speed of about 50 full strokes per minute, the actual steam 
consumption on a basis of a 2 H.P. load when operating at this 
speed, will be on an average of about 130 lbs. of water per horse- 
power per hour, but when in use feeding the boiler, the wide fluctua- 
tions in the steam ae of the engine during the varying 
loads demanding more or less water than the full capacity of the 
pump, gives rise to considerable variations in the speed of the pump, 
which seriously affects its efficiency. That is, taking the duplex 
pump as an example, the strokes are not complete, and taking as a 
fair average of the pump's speed one-half of its maximum, the steam 
consumption of the pum would increase, in some instances to 180 
or as much as 200 lbs. of steam per horse-power per hour. There- 
fore, he says, upon a nominal basis of feed, it would be fair to 
assume a steam consumption for the steam pump of 180 lbs. of water 
per horse-power per hour. This is what is found to be about the 
consumption of these small steam pumps in practice, and figuring 
on a basis for a boiler evaporation of 8 lbs. of water per pound of 
coal, such as the anthracite pea which is in common use in New 
York State, and particularly in New York City, which is a fair 
average for a 10-hour run, there results a coal consumption for 300 
days of 135,000 Ibs., or 62 gross tons. This would have to be 
charged up to the steam consumption of the pump, and, at $3.25 per 
gross ton, would amount to $201.50. The cost for cylinder oil for 
the steam end of the pump would be about $5.50, making a total 
of $207. Mr. Stern continues as follows :— 

A pump driven by an electric motor of about 2 H. P. capacity 
will have about the same friction loss in its operation in consequence 
of gear, &c., as the steam pump, or probably a trifle less. Allowing 
a total loss of 40 per cent. in the dynamo which operates the motor, 
the loss in the motor itself, as well as in the windings, and a steam 
consumption of 28 lbs. of evaporated water per horse-power per 
hour for the prime mover, which is a fair average of the water 
consumption of our modern power plants, we have a consump- 
tion of 39 lbs. of water per horse-power per hour for working 
the electrically-driven pump. This, on the same basis as the steam 
pump, would amount to 28, 2224 lbs. of coal for the same time, or 
134 gross tons, which would amount to $43.06. The lubricating 
expenses would be about the same for both pumps, any slight differ- 
ence, however, being in favour of the electrically-driven pump. 

“The steam pump would have to be charged up with an annual 
expense of about $5 for the steam end of the pump for repairs, 
which would make a total expense for maintaining the steam pump, 
irrespective of the investment, of about $212 annually. For the 
power pump the repairs would not exceed $2 per annum, which 
would bring the total expense up to $45, leaving a saving in favour 
of the power pump, omitting investment, interest, &c., of $177 on 
the maintenance of the pump alone. | 

« As there is less than one-quarter or nearly one-fifth of the 
amount of water evaporated in the boiler for the operation of the 
electrically-driven pump, there would be about one-fifth of the 
amount of incrustation and deposit of scale taking place in the boiler 
due to the excess which would be formed in consequence of 
operating the steam pump. Therefore, the extent to which the 
boiler would be depreciated by the evaporation of the water neces- 
sary to operate the prime mover at full load would be still further 
depreciated by the steam pump to the extent of about 10 per cent., 
_ which means, if an allowance of 10 per cent. is made for deprecia- 
tion, say, on $1,000, $100 of this amount would have to be charged 
annually to the steam engine, and about 10 per cent. of this would 
have to be booked against the steam sucker, which would swell the 
expense of operating the steam pump annually another $100. As 
this is also true of the depreciation in the furnace by the use of the 
steam pump, we find it goes all the way back to the grate bars, 
smoke stack, &c.; therefore, it would be fairer to the electrically- 
driven pump to figure a depreciation of 10 per cent. on the whole 
cost of the boiler plant complete, including erection, and on the 
basis of a 180 or 200-H.P. boiler, including stack, setting, &c., cost- 
ing about $2,300, we would have to charge up $230 annually to the 
engine, and 10 per cent. of this, or $23, to the feed pump. This 
would have to be added to the fuel expense. Thus it will be sven 
that the saving in the running expense of the electrically-driven 
pump would amount annually to $200, which sum would more than 
pay for a new pump. 
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4 Of course, the same saving might be effected with an ordinary 
power pump taking its power from a line shafting. The difficulty 
with this scheme, however, would be apprehended in the regulation 
of the feed water. In the electrically-driven pump the feed water 
supply may be varied at will. 

The writer would be pleased to learn something of the expe- 
riences of other engineers in this connection, as it would appear 
that there is plenty of room for argument both in favour of and 
against the use of steam pumps as boiler feeders where electric 
power is accessible.” 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


0 


Compiled expressly for this journal by W. P. noms & Co., Electrioal Patent 
Agente, 822, High Holborn, London, W. O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. ` 


16,500. An improved high voltage electric cut-out.” A. EcxKsTEIN and A. J. D. 
Krause. Dated September 17th. 


16,501. ** Improvements in arc lamp suspension apparatus, applicable also to 
other n A. ECKSTEIN and A. E. ANGOLD. “Dated September 17th. 

16,507. Improvements in or connected with the regulation and control of 
electric motors.“ W. L. SPENCE and Tae BRITISH ELECTRIC PLANT COMPANY. 
Dated September 17th. 


16,508. An electric motor switch gear.” J. LENDERYON and E. F. SMART. 
Dated September 17th. 

16,528. An automatic safety clutch and ceiling rose for electric arc lamps. 
E. P. BaRFIELD. Dated September 17th. 

16,584. Manufacture of porous metal plates for electric accumulators.” 
F. W. Brune. Dated September 17th. i 


16,541. “Improvements in electric 5 and metering apparatus. 
J. G. Lonnaix. (H. A. Macdonald, France.) Dated September ihh.. 
16 “ Improvements in or relating to telephonic switchboards and the 
like.“ K. N. Vox Szoport. Dated September 17$ 
i 5 1 85 % Improvements in arc lamps.“ C. F. W. Duppixe. Dated Septem- 
er . 


16,567. “Improvements in or connected with thermo electrio batteries or 
thermo piles.“ W. BUCHNER. Dated September 17th. 


16,590. Improved ear piece for telephone receivers.” P. McLELLAN and 
T. R. SmaLL. Dated September 18th. 

16,600. Electro-mechanical sound-augmenting apparatus applicable for use 
as an aid to the deaf.” C. Apams-RanpaLL. Dated September 18th. 

16,644. Improvements in electricity meters.“ B. Z. DE FERRANTI. Dated 
September 18th. 


16,658. Improvements in electrically-propelled motor vehicles.” T. J. 
Ryan. Dated September 18th. (Complete.) 


16,667. “Improvements in and relating to the working of electric or other 
tramway or railway points.” W. J. Stewart. Dated September 19th. 

16,606. Improved method of treating the animal or human body by electric 
forces.” C. M. Jounson. Dated September 19th. i 

16,697. “Improvements in systems of electrical distribution.” THE BRITISH 
THomson-Hovuston Company, LIMITED. (E. W. Rice, jun., United States.) 
Dated September 19th. (Complete.) > 

16,698. “Improvements in conduit plows for electric railways.” THE 
BRITISH THOMSON-HOUSTON COMPANY, LIMITED. (J. Hoffmann, United’ States.) 
Dated September 19th. (Complete.) 

16,699. “Improvements in lightning arresters.” THe BRITISH THOMSON- 
Houston Company, Limirep. (L. Bell, United States.) Dated September 
19th. (Complete.) 

16,700. ‘Improvements in systems of electrical distribution.” THE BRITISH 
THomson-HousTton Company, LIMITED. (C. P. Steinmetz, United States.) 
Dated September 19th. (Complete.) 

16,701. “Improvements in less near eee pumps.” THE BRITISH 
THomson-HovusTon Company, LIMITED. (E. M. Hewlett, United States.) Dated 
September 19th. (Complete.) 

18.702. Improvements in dynamo-electric machines.“ THe BRITISH 
THOMSON -HOrZTORN CoMPaNyY, LIMITED. (E. W. Rice, jun., United States.) 
Dated September 19th. (Complete.) 

16,708. “ Improvements in controlling electric motors.” THE BRITISH 
Tuomson-Hovston Company, LIMITED. (M. W. Day, United States.) Dated 
September 19th. (Complete.) 

16,704. "Improvements for adjusting brush holders for electric machines.“ 
THE British THomson-Hovuston Company, LIMITED. (H. G. Reist, United 
States.) Dated September 19th. (Complete.) 

16,705. Improvements in systems of train control for electric railways.“ 
THE British THomuson-Hovston Company, LIuIrEp. (C. E. Barry, United 
States.) Dated September 19th. (Complete.) 


16,706. ‘Improvements in means for preventing hunting of dynamo-electric 
machines.” THE BRITI su THomson-Houston Company, LIMITED, (H. W. Buck, 
United States.) Dated September 19th. (Complete.) 

1 „Improved electric energy meter.“ F. BAL DAR A. Dated September 
th. 


16,777. “Improvements in or connected with electrically ignited motor cars, 
cycles, or the like, applicable for other analogous purposes.” J. S. Srarronn. 
Dated September 20th. 


16,798. “Improvements in underground conduits for electric conductors.” 
J. ZArrE. Dated September 20th. (Complete.) . 

16,801. Process and apparatus for the electrolytic decomposition of alkaline 
salt solutions.“ A. J. DE B. e. CunHa. Dated September 20th. 


16,805. “Improvements relating to wtheric signalling.’ H. M. HoziER. 
Dated September 20th. 


16.808. Improvements in and relating to the method of and apparatus for 
electrolytically depositing metal.“ R. J. Houafrox and W. E. Coox k. Dated 
September 2lst. 


16,865. Improvements in and relating to devices for carrying electric cables, 
wires, and the like.” D. P. Regan. Dated September 22nd. 

16,881. ‘Improvements in wireless telegraphy and telephony.” 
Brown. Dated September 22nd. 

16,896. Electrical fittings for discharging cisterns.” J. G. DAvibsox and 
J. Don. Dated September 22nd. 

16,898. ‘“ Improvements in apparatus for electrically transmitting orders or 
signals, such apparatus being suitable for navigable vessels and other purposes 
where it is required to transmit a series of signals or orders.“ G. C. SHANK- 
STER.” Dated September 22nd. 

16.9083. A new or improved device or apparatus for fixing electric lamps in 
the sockets of overhead electroliers, brackets, and the like, or for detaching 
them therefrom.” W. V. Bicos, Dated September 22nd. 
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16,913. . “ Improvements in or relating to covers or lids of telephone cases or 
the like.“ H. A. Jackson. Dated September 22nd. 


16,915. “Improvements in the production of filaments for incandescent elec- 
tric lamps.“ F. DAxX EHT. Dated September 22nd. ( Complete.) 
16.916. Improvements in or connected with electro-magnets.“ J. WETTER. 


(The Elektricitats Aktiengesellschaft, vormals Schuckert & Co., Germany.) 
Dated September 22nd. (Complete.) Á 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester,and Birming- 
ham, price, post free, 9d. (in stamps). 


. 
1898. 


69. "im in raii joints for electric railways.” M. Barecakall. Dated 
January Ist, 1898. Relates to rail joints, Ko. The rail joints are made as 
described in Specifications 18,528, 1890; 9,639, 1893; with a short length of rail 
and with or without an intermediate fishplate. The bond lies in the space left 
between these parts. Only a single wire is used, but the space on both sides of 
the tisbplate may be used for a double bond. 3 claims. 


4,278. ‘‘ improvements la or relating to raliway electrical signalling apparatus.” 
J. A. Busher. Dated February 21st, 1898. A battery has one pole connected 
to one of the rails, and the other pole connected through a bell or indicator and 
switch in the signal cabin, to the line wire, from which branch wires are carried 
to contact bars located in suitable positions between the rails. The engine is 
provided with a contact brush adapted to make contact with the contact bar, 
and with a relay electro-magnet which when energised, releases the spring con- 
tact, and so closes a local circuit through the battery, and bell, Kc, on the 
engine. When the brush makes contact with the bar, the main and local circuits 
arc completed, und the bells sounded. The contact is reset by means of a spring 
push. The bar consists of an insulated conducting strip mounted on u wooden 
or other base fixed to the sleepers. The brush consistsof a number of contact 
strips pivoted to a frame, and normally held vertical by springs the frame being 
suspended from links and connected to a lever, so that it can be raised into an 
inoperative position. The brush and bar may be kept clear of the frost or snow 
by steam discharged from the engine pipes, or the bar may be heated in any 
other way for the same purpose. S3claims. 


11,604. “improvements in and connected with the electro-metailurgio produc” 
tion of iroa , and their alloys, with ohromium, tung n, niekel, manganese, and 
the like.” E. Staseane. Dated May 28rd, 1898. Relates to obtaining iron or 
steel, or an alloy thereof, with chromium, tungsten, nickel, manganese, and the 
like. The ore is first prepared as follows:—It is hand selected, pulverised, 
sifted, washed, and separated from gangue by a magnetic separator, an analysis 
is then made, and the required amount of lime, silica, and carbon added: 5 to 
10 per cent. of water is next mixed therewith, and the whole is pressed into 
cakes, which are afterwards broken up. If an alloy is to be formed, the oxides 
of the metal to be added ure mixed and melted with the ore. The mixture is 
reduced in an electric farnace formed of a double cone with a pot beneath, two. 
adjustable carbon electrodes, a tap-hole for the liquid metal or alloy, two outlets 
for gases, and a feeding-hopper having a valve operated by a lever. 3 claims. 


22,071. “im ats in safety devices for use with olectrio cables.” J. A. 
i Dated October 20th, 1898. Safety devices such as cut-outs or lightning 
arresters are arranged either as a bridge across the circuit or from one line to 
earth. The apparatus contists essentially of a single or multiple spark gap, 
arranged in series with one fusible cut-out of a series. The fuse wires are either 
strained by springs or by weighted levers. In the formercase aspring controlled 
arm, connected to the second lead or earth, moves round against the fuse plates, 
and is released, whenever a fuse is broken. Before reaching the last fuse, an alarm 
circuit is closed. In the case of the weighted lever arrangement, the lever in 
falling after a fuse blows, completes the circuit for the next fuse. “he fuse 
wires may be enclosed in tubes containing powdered chalk, Ko. 4 claims. 


22,080. ‘‘Improvemonts in pretecting statio voltmeters.” The British Thomson- 
Howston Company, Limited. (E. M. Hewlett.) Dated October 20th, 1898. Electro- 
static measuring instruments are connected with supply mains by high re- 
distances, Which may be inductive to prevent passage of destructive currents if 
discharge occurs between the opposed parts of the instruments, or if leakages 
occur, The opposed parts of the instruments may then be safely placed near 
together. The application of the invention to ground indicators for high 
pressure alternating current circuits is mentioned. 2 claims. 


22,091. “improvements la means for adjus tho reluetance of magnetio oir- 
cuits.” The British Thomson-Houstos Company lmited. (E. thomson.) Dated 
October 20th, 186%. For the purpose of a justing the reluctance of a magnetic 
cirenit, there is interposed in the circuit a body of laminated material, so 
arranged that the laminw may be placed either parallel with or at any desired 
angle to the lines of force. In the former case the reluctance is least: in the 
latter case it reaches @ maximum when the angle is 90. The invention is 
shown applied to reactance coils, and to the field magnets of multipolar 
dynamos. 7 claims. 


22,082. ‘improvements in trolley cars for electric railways.” The British 
Thomsen-Houston Company, Limited. (M. Geisesboener.) Dated October 20th, 
1098. Relates to supports for conductors on electric railways and tramways on 
the overhead system. The conductor is held on the trolley car by a wire which 
is laid in grooves in the conductor and secured by lugs on the car. 7 claims. 


22,116. “improvements in galvanio boetterles.“ E. Baresch, R. M A. Baresch, 
E. M. Tosler, and W. von Zabern. Dated October 20th, 1898. Relates to an electrode 
for Leeclanché and like batteries, and consists in making it of a red of carbon 
which is foreed into a mixture of powdered peroxide of manganese and powdered 
coke or gas carbon moistened with ammoniacal salts aud contained in a bag 
formed of a piece of seamless hose, the upper end of which is subsequently 
closed by a cord which is passed through a hole in that part of the carbon rod 
which hes outside the bag. Fo form a dry battery this electrode is placed in a 
zine cylinder which contains sawdust or the like, impregnated with sal- 
ammoniac. 6 claims. 


22,130. “‘improvements in electric raliways and tramways on a sectional con- 
ductor system. W. d. Noys. (J. J. Hellmann.) Dated October 21st, IS. Elec- 
trie rnilwavs and tramways on a sectional conductor system with cach section 
bupphed by separate generators, In the form shown, three-phase motors are 
supphed froin main conductors and drive generators and exciters on each 
section, Which may correspond with ‘a block section. The generators supply 
current through insulated sectional conductors to the vebicle motors, and a 
second set of insnlated sectional conductors is used in conjunction witha second 
collector and switch on the vehicle, to complete the circuit between the exciters 
and the ficld coils of the generators. Resistances are placed between the 
sections of conductor and insulated pieces of the other conductor. Continuous 
or other current motors, or motors other than electric motors can be used to 
drive the generators, which may be arranged to supply continuous or other 
currents. 5 claims. 


22,171. “improvements in Insulating devices for the electrodes of accumulators.” 
J. H. Graeber and H. Tobler. Dated October vist, IP95. The plates are made up 
of a series of rectangular frames, packed with active material and riveted to 
conducting strips. The separators which constitute the main feature of the 
Invention consist each of two end blocks with grooves in which the end of the 
plates rest. In each block is cuta number of inclined notches, in which are 
h insulating tiles or slabs of glass, so as to form the sides of the separator. 
2 Clalins. 


22,181. “improvements in electrical conducting mains.” J. 8. Highfield and 
J. M. J. Cater. Dated October 21st, I. Conductors of various section and 
covered with a thin layer of compressed fibre are wounted in hard wood. The 


conductors are provided with longitudinal dove-tail grooves and the outer 
metallic tube is also provided with grooves corresponding in position with the 
grooves. The number of the conductors may be varied, and the provisional 
specification refers to the use of conductors without grooves. Lengths of the 
main are joined by connecting the conductors covering the ends of the metal 
tube with a screw-sleeve and filling up the space with insulating material. 
Branches are taken off by drilling through to the grooves and driving in a metal 
plug split at the end and provided with a wedge. The plug is enclosed in a 
metal case, and is separated from the same by a divided wooden sleeve. The 
branch lead is soldered into the plug, and the metal case filled with insulating 
material. The provisional specitication refers to the plug being screwed into a 
conductor without a groove. 2 claims. 


22,190. ‘* improvements la ont hexes and switohes therefor, ia connection with 
conceatrio systems of electrical conductors.” G. Wilkinson. Dated October 2ist, 
1898. The junction box is fitted with a switching arrangement for connecting 
or disconnecting the conductors for testing, &c. The outer box is fitted with 
ledges for supporting the inner box which contains the switch and connections. 

The cables are passed in through conduits and enter the inner box through 
tapered nozzles packed with insulating material. The outer conductors are 
olamped to a base and are connected by bars which may be removed from 
testing, &c., to the branches. Theinner conductors are fitted with contact 
forks adapted to engage with contacts carried by a ring mounted on a 
rotary disc and so forming the switch. The insulating disc 1s connected toa 
metal top plate fitted with an insulating ring to protect the contacts. This 
plate is earthed through a spring connected to the box through the screw. A 
wooden ring is provided for covering the connections. With this arrangement 
pe branches may be entirely disconnected without affecting the mains. 

claims. 


22,282. A telephonic apparatus for use on vessels for determining the 
y —— M. R. D’Asar. Dated October 224,108 


` ef bodies moving outside of same.” 


Apparatus for use on board ship to determine the position of bodies moving 
outside the same. A number of reflectors are mounted in a partially exhaus 
case attached to the ouside of the vessel below the water line. The 
refiectors are provided with central apertures connected by pipes with a 
cylinder, the connections being in an axial line. A second cylinder rotates in 
the cylinder, and has a similar series of openings on an axial line and a corre- 
sponding series arranged in spiral form. The interior of the second cylinder is 
connected to the telephonic apparatus. A pointer is moved over a scale by the 
bevel gearing on the driving shaft. 7 claims. 


\ 22,344. “‘Improvemonts in electric arc lamps.” M. Delavan and F. F. Brerat 
Dated October 24th, 1898. (Date claimed under Act, Murch 24th, 1898.) Arc 
lamps having sapply chambers for carbons which are withdrawn, and fed to the 
arc automatically as described in Specification No. 4.934, a.p. 1897, are provided 
with feed rollers for this purpose, avoiding the use of carbons formed to fit to- 
gether. The carbons in a cbamber are passed toward the outer side of the 
chamber snd against a stop by the extended and flattened end of a spiral spring. 
The outer carbon is situated between toothed rollers carried by a fixed support 
and a lever. The lever normally rests on the stop, and it supports two pawis 
connected by a link, and a screen-pressed lever with the core of a shunt 
solenoid. The rollers are movable in slots in the lever under spring control. 
The lamp contains an electro-magnetic switch, connected in parallel with the 
carbons, and acting so that when the difference of potentials at the terminals 
rises, the solenoid is excited, and raising the core and pawls, it causes 
the rollers to grip and push down the outer enrben. These movements occur 
repeatedly, if necessary. Springs prevent reverse motion of the rollers. The 
arc is struck, and its length is regulated by series solenoids and jaws. 1 claim. 


22,410. “ improvements in telephone transmitters.” M. Byng. Dated October 
25th, 1898, Microphones, of the type in which carbon granules are held 
against a carbon diuphragm by a cupped carbon block, have that block 
formed with a back central opening and lateral openings. The openings are 
filled with lead, and a double-threaded ferew stud made secure therein, or 
a serrated shank to the stud may be embedded therein. The carbon diapbragw 
is mounted between the front and back cases. The stud passes through an 
insulating bush, and the carbon block is connected by a metal block to a binding 
screw. 2 claims. 


22,449. “ improvod combined brake-pipe and electrical conpting for raliway 
trains.” A. G. Wild. Dated October 25th, 1808. Relates to combined brake- 
pipe and electrical couplings for railway vehicles. The coupling is formed of 
two-tlanged pipes of the usual kind, faccd with packing rings. The half- 
couplings are connected together by linking the hooks and then sliding the 
lugs into the corresponding slots. Fixed to each log, but insulated therefrom, 
is an electric contact to which are connected the conductors. On bringing the 
two halves of the coupling together, the spring contacts touch and complete 
the circuit, Wires are arranged for the return current. In the modification, 
the projecting portion of each U-shaped eleetric contact takes the place of the 
lug, and entering the recess in the opposite flange, holds the half-couplings 
together, and at the same time electrically connects the wires. 3 claims. 


22,461. “improvements in primary batteries.” J. V. Johnston. (NH. J. Deroum.) 
Dated October 25th, 1898. The battery comprises an outer casing of lead in 
which is fitted a number of porous partition plates of carbon or earthenware 
formed by casting lead around plates of carbon or earthenware, having 
notches in them into which the lead also enters. Each pair of plates is 
formed into a closed compartment for the depolarising liquid, by uniting them 
together by strips of lead, which are burnt to the lead frames of the plates. 
Each pair of compartiments is united together by lead strips so as to form com- 
partments open at the top and bottom, into which the zine plates and the 
exciting liquid are placed, the other electrode being constituted by the lead 
parts of the battery, which are all burnt together, and to a bottom piece of lead 
which is filled with an insulating composition. On this is placed a lead plate, 
on which rest the lower ends of the zine plates, and which has a screwed con- 
nection passing through an insulating nipple to the exterior of the battery. 
Rubber bands are placed around the compartments, and around some or all of 
the zine plates. The depolarised liquid, which is acidified sodium bi-chrowate, 
is supplied to the compartments through passages communicating with an 
external channel, and it is drawn off through passages communicating with an 
external channel. The exciting liquid, which is dilute sulphuric acid, is 
similarly supplied through passages anden channel and drawn off through a 
channel Tne external connections to these channels consists of T-beaded 
nipples, which may be connected by rubber tubing to similar nipples on other 
batteries in order that a number of batteries may be supplied from the same 
source. An air exit is provided for the compartments. The batteries may 
have a cover provided with a central gas exit. 15 claims. 


22,637. ‘“‘improvoments in or cennected with electric push buttons.” 6. Markt. 
Dated October 26th, 1808, Pushes constructed to resemble tumbler switches. 
The pusb slides in a guide formed in a bridge on which the dome screws and 
forces the spring contact against the fixed contact. 2 claims. 


22,646. ‘“‘improvements in automatio telephone oxchanges.” W.P. Thompsee. 
(The Strowger Automatic Telephone Exchange.) Dated October Wth, 1898. 
Relates to an automatic exchange for telephonic working in which each sub- 
seriber is provided with a selecting apparatus consisting of grouped contacts 
divided into groups of ten bars, each bar being curved and having ten contacts. 
The contacts are acted upon by radial wipers rigidly mounted upon, but insu- 
lated from, the shaft. The shaft is operated by a circular feed rack for longitu- 
dinal movement, and by an elongated pinion for rotary selection, The pinion 
carries un arm which engages with one of the pegs of the subsidiary switch of 
which the pegs agree in number with and are connected by wires to the wiper 
ans. The feeds are operated by magnets through the requisite levers aud 
pawls, and two single-coil magnets are arranged with a view to ensuring the 
proper sequence in the various movements, and for preventing interference be 
a third subscriber during any conversation. Tripping devices are also described 
for releasing the feed pawls and allowing the apparatus to return to its normal 
position on completion of a conversation, The shaft is ina vertical position, 
andis shown with a partially-supporting spring acting through the lever and 
pivoted rod acting asa bottom bearing and is provided with a spring which 
serves to rotate the shaft to its normal position. The contact bars are arranged 
with external hooks, s0 that the interconnecting insulated conductors can be 
bared, twisted round the same, and soldered. Each subscriber ts provided with 
u setof three keys lettered for “hundreds” “tens” and “units” besides the 
ordinary signalliug apparatus. 14 claims. 
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knowledge of electricity has enabled very young and inex- 
perienced men to secure responsible situations very much 
more easily than they would have done had not the electrical 
machinery industry gone ahead faster than the manufacture 
of experienced men. 

While the fault of the training of the mechanical 
engineer has been in its narrowness and its neglect of 
the commercial side, that of the electrical engineer has 
becn rather in the neglect of mechanical engineering, and 
heuce there has grown up the reproach that the mechanical 
engineering of light and power stations has sometimes been 
not all that could be desired. The neglect of the commercial 
side of engineering is occasionally made painfully evident in the 
absolute want of appreciation of the cost of an undertaking, 
and results in rash and unnecessary expenditure on expensive 
plant where there is no good cause to justify it. 

The ignorance or neglect of commercial requirements has 
for a long time been the predominating characteristic of the 
so-called Westminster class of engincers—a class who have 
become dissociated in a great measure from practice—some 
among them having risen aud made their name in connection 
with public works, on which the real estimating has been 
done by the contractor; it has come about that mecha- 
nical men have been accepted as engineers who have perhaps 
served chiefly under these men, and so there is a distinct 
class of engineers who have become quite separated from 
the commercial side of things, excepting only that they 
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have duly realised how much the amount comes to at 
5 per cent. While trade was so overflowingly prosperous, 
this sort of engineering high priesthood was more or less 
patiently endured, but’ we are now exposed to competition 
from America and other countries where this sacerdotal 
burden is absent, and the leading spirit is commercial, and 
it is more necessary that engineers should be brought up 
with the commercial end in view. 

The Royal Technical Institute of Salford has broken the 


ice in respect of students, and proposes a course of ten 


lectures, commencing on January 25th next, to include 
the working out of a few examples in estimating for general 
engineering, engines, boilers, &c., repairs and breakdowns. 
Materials in common use will also be dealt with, and we may 
hope that something will be taught in respect of their 
commercially obtainable dimensions and the extra cost of 
extraordinary sizes. There will be information on the 
allowances to be made on forgings and castings. The 
importance of good and accurate castings should be pointed 
out, as it means cheap machine work if the castings are 
pickled, while in a forging it may be cheaper to machine off 
than to forge too close. Here, again, comes in the question 
of powerful tools to do this. | 
Indeed, there is no line-of demarcation between technical 
and commercial knowledge, but a gradual shading off and 
overlapping. How many students in the shop learn the 
sizes of the lathe cones or spindle, or the speed of revolution, 
or go into the cutting speeds on cast-iron, wrought-iron, 
steel, or brass from actual observation on running examples? 
We do not believe in premium apprentices very much, but 
when they are in a shop they should work; but if we were 
now premium apprentices we should certainly feel ourselves 


justitied in leaving our own special work several times 


a day to measure up speeds on various classes of work. As 


regards prices, a good ‘deal can be picked up by the student: 


from makers’ catalogues. Any student can compare the 
prices of a line of engines of similar type, and endeavour 
to trace a curve or formula to connect prices and 
dimensions. E 
Materials, and where to buy them, may be learned from 
the advertising pages of the various technical journals, and 
we think there is an. opening for. some good man who, 
without any further knowledge of mathematics than- the 
simple rules, could teach something of engineering practice 
along these or parallel lines, so as to prepare the student 
for the kind of thing that he must encounter in after life. 
The Engineer complains that the Salford course is spoken 
of apologetically as suited to foremen and draughtsmen, and 
asks, Is the engineer proper to be the only man of all who 
must not be taught anything useful? The fault lies largely 


with the professors in the schools and colleges, some of | 


whom appear to lose touch with practice altogether. and to 
aim merely at producing books of more or less abstruse 
mechanics Wholly unconnected with practice. 


JUDGING from a letter of Prof. Fleming, 
published in the Zimes, Marconi appears, 
at last, to have solved the problem of 
tuning the receiver to the transmitter in his system of 
wireless telegraphy. The experiments, described by Prof. 


Selective Wireless 
Telegraphy. 


Fleming, were conducted between two stations 30 miles 
apart, the one near Poole, in Dorset, and the other near St. 


_ Catherine’s, in the Isle of Wight. Mr. Marconi’s latest 


appliances at these two places are so adjusted that each 
receiver at one station responds only to its corresponding 
transmitter at the other. Two messages were sent, 
simultaneously, from St. Catherine’s by the two transmitters, 
and each message was recorded separately in Morse signals 
by its own proper receiver at Poole. The power of each 


receiver to select its own message and refuse all others was 


still more strikingly illustrated by connecting both receivers 
to one vertical conductor-40 feet in height. An English 
and a French message, simultaneously received on the single 
wire, were separately recorded by the two receivers. Mr. 
Marconi appears also to have made an important discovery 


which will lead to the abolition of the somewhat inconve- 


nient long vertical conductor. According to Prof. Fleming, 
messages received from a transmitter 30 miles away were 
recorded by an instrument in a closed room merely by the 
aid of a zine cylinder 4 feet high placed on a chair. All 
these remarkable results obtained by Mr. Marconi appear to 
be opposed to early experience in wireless telegraphy. It was 
German experimenters, we believe, who asserted that no 


tuning could take place between conductors connected to 


earth: and also that the vertical conductor was more 


efficient the smaller its diameter. Theory, however, would 


appear to support Marconi’s latest results, since the super- 
ficial distribution of the rapidly alternating currents would 
indicate an increase of its surface and consequent reduction 
of resistance to the oscillations as being advantageous. 
The detailed description of his apparatus promised soon by 
the inventor will be awaited with interest. 


` 


Opening of the Poplar Electricity Works.— The 
electricity works which have been erected by the Poplar 
District Board of Works at Glaucus Street, Bromley, were 
opened on Monday evening. The chairman of the Electricity 
Committee, Mr. A. H. Valentine, made a general statement 
regarding the undertaking, and the chairman of the Board, 
Mr. James Morton, switched on the works’ lighting. Mr. 
Valentine then switched in the main generator, and Mr. 
Syduey Buxton, M.P., switched on the supply to the district 
and to the public street lamps. The undertaking, which has 
cost £100,000; has been carried out under Mr. Alfrèd 
Blackman, - the electrical engineer and manager, who 
designed the system. The station plant comprises four 
Babcock boilers with chain grate stokers, and two 
Belliss-Mather & Platt direct-coupled generators, with a 
separate condenser to cach engine. Each set will give 454 - 
amperes at 570 volts at 380 revolutions per minute. The 
cables, street arc lamps and posts, &c., have been supplied 
by the British Insulated Wire Company. Street lighting 
is a very important feature of the installation. On Monday 
night 10 miles of streets were electrically lighted with arc 
lamps, and as soon as the necessary connections are made, 
17 miles are to be lighted by fitting up the old gas lamps 
for clectricity. Mains have been laid throughout 30 miles 
of streets, which means about half the streets in the district. 
Applications have already been received for 5,000 8-c.P. 
lamps for private consumers, and, in addition, 46 H.P. has 
been applied for for motive power purposes. Penny and 
shilling-in-the-slot meters will be plaeed in consumers’ houses 
where required, and the National Electric Wiring Company 
is at work in the district. Mr. Buxton, M.P., delivered 
a speech in which he congratulated Poplar upon having 
carried out the scheme as a municipal undertaking. Judging 
from the remarks of one or two of the speakers, Mr. 
Blackman’s services as electrical engineer are very highly 
appreciated, 
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STEAM TURBINE AT ELBERFELD. 


WE illustrate one of the 1,000-Kw. Parsons steam turbo- 
alternators which have been put down in Elberfeld central 
station, Germany. The alternator generates three-phase 
current at 4, 000 volts, 50 periods, when running at 1,500 
revolutions per minute, and with a power factor of 0°8, the 
output is 1,000 kw. 

Before the set was accepted, a very complete series of tests 
were made at Messrs. Parsons’ works in the presence of 
W. H. Lindlay and Profs. M. Schröter and H. F. Weber. 
The results are given in full by the Zeitschrift des Vereines 
Deutscher Ingenere. At the average pressure of 162 lbs. 
per square inch and 14°3° of superheat, the following results 
were obtained: 


Output Pounds of steam 
in kilowatts. per kilowatt hour. 
1.190 Overload 193 
995 Full load 20:1 
745 2 load 22:2 
409 4 load 25˙4 
2463 4 load 338 


With the electrical governor, sudden changes in load 
of from 12 to 62 per cent. gave an average variation in 
E. M. F. of 1°1 per cent. 


We have had the privilege of reading a series of letters 
sent home by Major Crompton, from which we have been 
able to gather an idea of the progress of the work of the 
corps at different periods. 

An extract from one of these letters dated Kopjes, May 
30th, runs as follows :— . 


The first job for Lloyd's party was at Bethulie Bridge, they 
supplied arc lights in several places, and hauled the train about 
satisfactorily. They also had some projector practice. Then fol- 
lowed similar jobs at Bloemfontejn, Vet River, Zand River, 
and Rhenoster. I was with them at the last two places. The 
plant that has worked well has been the small arcs. Our men 
are getting quite smart. At Rhenoster we got the order to get . 
the engine off the truck at 3 p.m. Did so, and ran 23 miles over 
the veldt to the Break.” Fixed up six arcs, and had them lighted 
at 15.15 running 12 hours without a hitch, and I believe in other 
cases equally smart times have been made. | | 


This work of repairing the line with the reconstruction 
trains was continued right up to Pretoria, the repairing party 
being enabled to work at night as well as in the day time. 

On the night of June 14th, the two reconstruction trains 
were attacked by the Boers under De Wet. These.same 
Boers had a few days previously captured the Sherwood 
Foresters at Rhenoster, and also a company of the Railway 
Pioneer Corps at Roodeval. We have learnt from one of the 


Steam TURBINE aT ELBERFELD. 


The drop of voltage on increasing the load from zero to 
full non-inductive load, the speed and excitation remaining 
constant, was only 1°02 per cent. | 

After six hours’ run the rise of temperature was not to 
exceed 40°C. Only the core exceeded this figure, and by 
ventilation it will be brought down to under 40° C. 

It would be interesting to compare the above steam con- 
sumptions with figures taken for, say, two years’ time so as to 
give an idea of the sand blast action of steam. Perhaps 
Mesers. Brown, Boveri & Co. who, we understand, are now 
largely interested in the success of the Parsons steam turbine 


on the Continent, will take the necessary steps to thoroughly _ 


test this interesting point in steam turbine design. 


THE ELECTRICAL ENGINEERS R. E. 
VOLUNTEER CORPS. 


In our issue of April 27th last, we gave a description of 
the equipment taken out by the above corps to South Africa. 
In the same article we gave a rough outline of the uses to 


which a corps of this description would in all probability be 


put in warfare. 

Now that the war is practically ended, and the corps is 
likely to be shortly returning, it will be interesting to briefly 
review some of the work to which it has heen pnt. 


latter, who was taken prisoner, that the Boers numbered. about 
1,500. i 

About 2 am, B train, which was distant about half a mile 
from A train, was. just starting northwards to Leeuwspruit 
siding, when one of the trucks was derailed by a stone 
jammed by the Boers between the rail and guard-rail. The 
Boers immediately opened a heavy fire on the train, which 
was returned by the troops on the train, and the Boers were 
driven off in about a quarter of an hour. r 

The officers’ truck was completely riddled, and many had 
narrow escapes. | 

A working party of sappers belonging to train A were 
engaged on reconstruction work, having left their arms and 
ummunition in the train. At the sound of the tirst volley 
the civilian engine-driver started the train northwards, 
leaving the working party defenceless, with the result that 
one officer and 80 men were made prisoners ; 20 of these 
subsequently managed to escape. | 

Major Crompton who was on the train, was awakened by the 
firing, and grasping the situation, took command; on oneof the 
prisoners being sent in to demand surrender, he refused to do 
so, and began extending his men at right angles to the train’ 
and parallel to a ridge from which the Boer firing appeared 
to come. 

On emerging from the train, which was enfiladed by the 

oers, two officers, Lieut. Micklem, R. E., and 2nd Lieut. 
Bigge, E. E. R. E., were wounded, and were laid in the ditch 
out of danger. 


D 
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Having got his line extended, Major Crompton rushed the 
ridge, from which the Boers were firing, at the point of the 
bayonet, and took up a strong position. Later Capt. Lloyd 
extended Tanother line on the other side of the train. These 
positions were held all night, the Boers keeping up a heavy 
shell fire on the train till 5 a.m., when they began to draw 
off. A short time afterwards a battery of artillery, sent hy 
Lord Kitchener, came up and dispersed the remaining Boers. 

The casualties in this action were one officer (Capt. Daniels, 


R.E.) and two men killed, two officers severely wounded 


1, Electrical engineers en route to Quagga Fort with water for the troops. 
7, Pay-time after church parade, on Sunday, April 20th. 


. Cortiag the kit of missing men after the Leeuwspruit engagement. 


engines, and have on more than one occasion gone to the 
assistance of transport engines in difficulties. 

In one instance a 14-ton engine drawing a 6-inch 110- 
pounder gun, and weighing between 12 and 13 tons got 
stuck in a drift, the engine having broken her rope in trying 
to wind herself out. The engine was in right up to her 
axles, and the gun all over on one side. At 5.30 a. m. a 
working party of gunners was started, at 8 a.m. one of the 
Corps’ engines came down. At 10.30 a.m. the small 8-ton 
engine belonging to the Corps, being firmly anchored to a 


4. Towing 6-inch gun (shown in fig, 5) out of spruis, Sergeant Phillips sitting 
on tender. 


5. The Zand River Bridge, as the Bo ars left it 


6. Steam sapper ' Ursula” and a 6inch gun of the R. G. A. stuck fast in a 
spruite This gun is the largest quick : flrer used in modern warfare, 
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(Lieut. Micklem, R. E., and 2nd Lieut. Bigge, E. E. R. E.), 
three sappers and one civilian engine-driver wounded, and a 
number of Basutos killed and wounded, 

From this it will be gathered that although the Corps of 
Electrical Engineers were not constituted as a fighting force, 
yet they were able to defend themselves, and were instru- 
mental in saving the reconstruction trains, the capture of 
Which, with their tools and repairing material, would have 
reriously hampered Lord Roberts’s transport, 

The Corps’ traction engines have frequently done good 
vervice, not only for electrical work but also as emergency 


tree, hove the traction engine out, and by 11 a.m. had the 
gun out also. Truly smart work. 

Major Crompton bas had orders from Lord Roberts to 
write a report on the subject of traction engines in war. 
For this purpose a board of three, consisting of Col. Hall, 
R. A., Major Crompton, and Capt, Lloyd, has been formed to 
carry out tests on the subject. These tests included the 


` dragging of heavy guns to the summits of kopjes, the 


positions being fixed by Lord Roberts himself. All these 
tests have been carried out with remarkable ease. In one 
case the incline up the hill was steeper than 1 in 5 ona 
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ground composed of loose rubble. The gun was drawn up 


this by a single engine, without any necessity for using a 


winding drum, We gather that Major Crompton considers 
this result as being very favourable to the adoption of 
mechanical traction for this kind of work. The gun in this 


test weighed 124 tons on two wheels and was over 30 feet 


long. 
Besides these tests careful figures have been taken and 


records kept of the fuel and water consumed, speeds main- 


tained, &c., both on special tracks and in the ordinary 


working of the engines. 


The corps has lately been widely scattered, some being on 
telegraph work along the lines of communication, others 
being in Natal, the largest portion of them, however, being 
at Pretoria. 

Among the work that has been done lately, five forts, 
which form the northern defences of Pretoria, have been lit 
electrically, and have been kept supplied with ammunition, 
water and materials. In some cases elaborate electrical 
defences have been worked out. Besides this, the hospitals 
round Pretoria have. been lit, the erection of plant, 
wiring, &., being carried out by the corps. 

Latterly the equipment of engines has been increased, and 
the corps have been of service in taking transport to General 
Baden-Powell’s force at Commando Nek, the engines 
travelling about 40 miles through an enemy's country. 

From this it will be seen that the corps has been used for 
many purposes for which it was not intended. 
lighting up hospitals, forts, &c., must not be under-estimated, 
whilst the work of reconstruction of bridges and railways 
has been greatly expedited by the use of are lamps. We 
gather that the telephones and cycles have been very successful, 
the cycles also being useful to accompany the engines on the 
march. There can be no doubt that the varied training of 
the members of the corps has enabled them to turn their 
hand to whatever was required of them. 

Major Crompton is expected shortly to finish his good 


work in South Africa, to hand over the command of the | 


corps to Capt. Lloyd, and to return home; and it is to be 
hoped the corps will soon follow him. | 

Lieut. Pott who, we regret to say, has had enteric, has 
just returned in the ss. Avoca, and gave his Chelmsford 
friends a look up last week. We hope that his journey 
home has restored him to healtli. , 


THE POULSEN TELEGRAPHONE. 


THE special Paris correspondent of the Scientific American 
describes this apparatus in a recent issue of that journal. 
He says that one of the most interesting devices exhibited at 
the Paris Exposition is the telegraphone invented by the 
Danish engineer, Valdemar Poulsen. The principle of the 
apparatus will be understood from the diagram, fig. 1, in 


which E is an electro-magnet of small dimensions, placed in 
telephone circuit, including the battery, B, microphone trans- 
mitter, M, and receiver, T. The poles of the electro-magnet 


are very near together, with just sufficient space to allow the 


steel wire, a b, to pass; the wire may be drawn forward so as 
to bring its successive portions between the peles. The wire 
used is steel piano wire of about zu-inch diameter, and it 
advances at the rate of 7 or 8 feet per second. The arrange- 
ment resembles that of an ordinary phonograph, in which 
the wire, a b, replaces the wax cylinder, and the magnetic 


Its use in 


flux between the poles, the stylus. The sound is recorded in 


the following manner: When the microphone is spoken into 


or otherwise receives a series of impulses, the electric impulses 
set up in the circuit cause variations of current in the coils 
surrounding the electro-magnet, and in consequence the 
magnetic flux between the poles undergoes a series of varia- 
tions corresponding to the original sound waves. These 
magnetic pulsations act in turn upon the steel wire as it 
passes along in front of the poles, and magnetise, it trans- 
versely; each part of the steel wire thus preserves its part 
of the magnetisation, which depends ypon the strength of 
the flux at that instant. The magnetic trace upon the wire 
thus corresponds exactly to the original sound waves. It 
remains only to reproduce the record; this is done by con- 
necting the receiver to the terminals of the electro-magnet, 
and passing the wire again between the magnet poles, in the 


same direction as before, and at about the same speed. As 
its magnetisation varies from point to point, its movement - 
between the poles causes a variation in the magnetic flux, 
and sets up a series of pulsating currents in the circuit, 
corresponding in form of wave with the preceding, and thus 
a sound may be heard in the telephone receiver which corre- 
sponds to the original, | ö 5 

M. Poulsen had constructed several different types of the 
telegraphone before Teaching the form now shown at the 
Exposition. With this instrument, the séund as heard in 
the receiver is very, distinct, and is entirely free from the 
disagreeable scratching noises generally heard in the phono- 
graph. Figs. 2 and. 3 show the disposition of the various 
parts. A drum about- 15 inches long and 5 inches in 


SECTION OF g/ 


SECTION THROUGH a-å 
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diameter revolves between two supports fixed to a metal 
‘base ; at one end of the cylinder is a pulley which receives a 
cord passing below to the motor. In this case an electric 
motor is used, connected with the main lighting circuit. The 
drum is of brass and has a spiral groove in its surface, in 
which is wound a continuous layer of steel piano wire about 
do inch in diameter; the wire makes about 380 turns. The 
carriage containing the electro-magnet, slides upon a rod 
which extends across between the brackets. The 
electro - magnet, shown in section in the diagram, has 
its cores formed of soft iron wire about y inch 
diameter, surrounded by electro-magnets about 3 inch 
long, wound with fine wire. The poles are brought near 
together and the ends are sharpened and slightly curved on 
the inner surfaces so as to partly embrace the wire. The 
coils are surrounded by insulating material, which consolidates 
the whole. The magnet, M, is held above the wire upon a 
support, s, and into it is fitted a contact piece, C, carrying a 
flexible core for the current. To guide the magnet along the 
wire by the points alone, might injure these, as they are 
somewhat delicate, and accordingly a guiding arrangement 
has been provided, which consists of a steel knife edge, k, 
fixed to an arm in the rear; the arm is fixed to a brass 
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sleeve, B, which slides upon the main rod. In this way the 
carriage, which rests also upon the sleeve, is guided by the 
knife-edge. The arrangement devised by Poulsen to bring 


back the carriage to the starting point is simple and 


ingenious. As the cylinder turns, the carriage is thus guided 
to the end of its course; at this point is fixed an inclined 
plate, 8, carried on an arm, seen also to the left of the illus- 
tration. The projecting piece, T, of the lever, H, strikes the 
plate, and the magnet carriage is tilted back in the direction 
of the arrow; the lever then engages with a catch, k. 
Tt will be seen that if the carriage is now moved to 
the right, the rear arm, 4, will be lifted by the 
weight of the carriage around R as a centre; this causes 
the button, R, to engage with a wire, P, which is wound 
spirally around the rod, 0, and as this rod is revolved by a 
pulley the carriage is brought back to its starting point. 
The chain, shown at L, serves to hold the magnet off the 
wire when not in use. l d 

In order to reproduce conversations with the utmost dis- 
tinctness, the wire-wound drum must be rather rapidly 


rotated. Experience has shown that a velocity of 1°64 feet 


(0°5 m.) per second gives the best results. A conversation 
of one minute in duration could, therefore, be recorded on 
98˙4 feet (30 m.) of wire, which is approximately the 
capacity of one pattern of the instrument. But, for the 
ordinary requirements of life, this time is far too short. 
Longer conversations are recorded and reproduced by means 
of the apparatus shown in fig. 4, in which a very thin flat 


Fig. 4 


steel ribbon, resembling a telegraph tape, takes the place of 
the wire. The ribbon, 4, from one roll over a 
standard mounted in the middle of the apparatus to a second 
receiving roll. Upon the standard the electro-magnet—not 
shown. in the illustration—is mounted, the two poles of which 
are arranged transversely to the ribbon. The principle is 
the same as that of the instrument previously described. 
Although the layers of the ribbon are tightly rolled in a coil, 
the magnetism of one layer exerts no influence whatever 
upon the magnetism of the adjacent layers. 

A conversation once magnetically recorded can be 
repeated indefinitely. Experiments which have been made 
show that a conversation can be reproduced from one to two 
thousand times without any perceptible diminution in 
clearness. a | 

To efface the record, it is only necessary to pass a current 


from a few cells of battery in the circuit of the electro- - 


magnet, when the magnetisation of the wire is eyualised and 
it is ready to receive another record. Poulsen recently 
presented an account of the telegraphone to the Académie 
des Sciences, in which he explained its principles. He also 
noted an interesting experiment which has been made by his 
assistant, M. Pederson, who has charge of the instrument at 
the Exposition; this is the registering and reproducing 
of two separate conversations on the same wire. Two 
electro-magnets are used, whose windings are combined 
so that each is insensible to the record produced by 
the other. The first electro-magnet has its windings con- 
nected in series, and the second in opposition ; under these 
conditions the records produced by the two magnets may be 


superposed and separated at will. The superposition of the 
two magnetic curves has the effect of a resultant in each 
point of the steel wire, but as one of these components is 
always neutralised by one or the other of the receiving 
magnets, it is seen that by using one or the other set of 
magnets, the first or second series of components may be 
received, that is to say, the first or second conversation. 

The telegraphone is already in practical operation in 
several telephone stations in Denmark, and by its use tele- 
phone messages may be received and kept indefinitely. A 
subscriber may thus receive messages which have been sent 
in his absence. 


LIQUID AIR AND THE COMPANY 
PROMOTER. 


THE type-printed circular which accompanies the pro- 
spectus of the Liquid Air, Power, and Automobile Com- 
pany, Limited, of Boston” (U.S. A.), points to a recru- 
descence of company promoting endeavour. 

It is headed “Private and confidential,” underlined. 
This, however, is not original. We have seen these words 
used before in connection with prospectuses sent broadcast 
throughout the land. : : 

Although this circular is issued by the Foreign Syndicate, 
Limited, of Moorgate Station Chambers, London, E.C., 
its contents smack of a Yankee origin. For instance, 
the circular assures intending “ stockholders” that the 
fortunate ones who secure this stock on the terms now 
offered will see the future value of their holdings exceed even 
their greatest expectations.” 

Again, liquid air — according to the circular — is 
stronger than dynamite, and one hundred times more 
powerful than steam.“ 

The prospectus of. the Liquid Air, Power and Auto- 
mobile Company, of Boston, is replete with similar gems 
of thought. Thus: —“ When it is considered that power 
is indispensable to every movement upon the earth ; that the 
cost of such power is a heavy tax upon every branch of 
manufacture and transportation, and that liquid air, while 
giving far greater effectiveness than other powers, will vastly 
reduce this tar, it may readily be seen how limitless is the 
field open to the controllers of this greatest of all nature's 
forces. 

It is interesting to consider what is involved in the last 
three lines :— i i 

1. That the promoters understand what they megan by 
liquid air “giving far greater effectiveness than other powers 


—no basis of comparison being suggested. 
2. That it (liquid air) will vastly reduce a tax; what tax, 


and how it is to be reduced is not stated. 


3. That there are degrees of limitlessness.” 

4. That the promoters have marshalled all of nature's 
forces, and after having tested them have found that liquid 
air is the greatest. | 

Now, liquid air is not a force of nature. This, moreover, 
appears to be dimly recognised by the promoters, as a little 
further down the same page we find that, approximately 
speaking, 1 Ib. of coal is required to make 1 lb. of liquid 
air.“ 

The promoters reply to their own question, What is 
liquid air?“ is worth quoting. We are told that this ques- 
tion has been frequently asked, but, in the belief of the pro- 
moters, has rarely, if ever, been answered in a way intelligible 
to any but a scientist. We therefore with reason look forward 
to an intellectual treat in the explanation which the pro- 
moters give us in their answer to this question. It is as 
follows :— 

“It (liquid air) is simply the atmosphere we breathe, 
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compressed in a series of cylinders, each successive cylinder 
pressing the air into a smaller and smaller space, the air 
after each pressure passing through cooling tanks, until 
finally when squeezed into about yẹsth of its original com- 
pass, and cooled to 312° below zero, it changes from a gaseous 
state to a liquid.” | * B 

After so clear an explanation everyone will know just 
exactly what liquid air really is, and those of us who were 
sceptical upon the matter will be able to assert without 
fear of contradiction, even by scientists, that liquid air, is 
air liquefied. 

Among other wonderful things possessed by the company 
is a “most ingenious yet simple contrivance, the Power 
Transmitter, whereby it is made possible to produce 5-H.P. 
leverage from 2 H. p. without additional cost,“ and yet the 


promoters have no mystery of the spheres, no secret pro- 


cesses,” in connection with the enterprise. 
With reference to profits, the following modest estimates 


are made: 


“The profits from such a monopoly may possibly be esti- 
mated, but even those of the greatest corporate successes 
of the day cannot begin to compare with them.“ 

Again: —“ We hold the key to millions in profits, and 

we confidently affirm that no other undertaking in the 

world’s history ever produced such enormous returns as will 

this company, the first to make liquid air a controllable 
wer.“ 

After these moderate expressions of opinion, we may for a 
moment consider the degree to which they may be said to 
be consistent with the technical aspect of the matter. 

The processes by which liquid air is produced may be 
said to be of a special character, and the apparatus by 
which ordinary atmospheric air that one breathes is 

squeezed into zhoth part of its original compass, and 
is incidentally cooled to 312° F. below zero, cannot justly be 
likened in simplicity to that used in butter-making. 
Then, when air has been liquefied, it cannot be put into 
a barrel and drawn off as required by some such device as 
a beer engine. Again, in order that its “ effectiveness may 
not be impaired, it is essential that the temperature necessary 
to preserve the liquid state be preserved> If this tempera- 
ture rise sufficiently, the liquid air will boil, and at the 
ordinary temperature of our atmosphere, will exert an enor- 


mous pressure upon the walls of the containing vessel. 


Liquid air, therefore, must be stored in some receptacle which 


is kept at a suitably low temperature, unless the vessels in 


which the liquid air is to be distributed are made to with- 
stand an enormous internal pressure. Now, it is a funda- 
mental commercial principle that any goods intended to be 
introduced successfully on the world’s markets must be 
capable of being stored under ordinary conditions without 
suffering any serious deterioration. The very nature, 
therefore, of liquid air is an extremely 
serious obstacle to its commercial develop- 
ment. 

It is clear that the most that liquid air 
can do is to expand to its original volume, 
hence the work done upon a certain 
volume of air in order to liquefy it is the 
limit of its capacity to do work, even if 
the cycle of operations is reversible at an 
efficiency of 100 per cent. It must be 
obvious, however, that the heat abstracted 
in cooling after compression cannot be 
reconverted into work, and that the 
friction of compressors working under 
such pressures as are necessary for the 
liquefaction of air will be a considerable 
amount. | 

Assuming, for ease of calculation, that 
the figures given in the prospectus are 
substantially correct, it would appear that 
about 5} H. P.-hours, represent roughly the work-equivalent 
stored in a cubic foot of liquid air, but in the prospectus 
it is stated a cubic foot of liquid air would develop“ 54 H. P. 
per hour” (presumably 54 H. P.-hours is meant). It is 
difficult to see how this could be realised in practice, for 
reasons which will be sufficiently obvious to engineers. 

That liquid air may, in certain special circumstances, be 
invaluable, is not to be doubted, but a point which is over- 
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looked in the prospectus is the practical difficulty that would 
be met with in the use of highly compressed air, namely, 
the 3 of the temperature due to expansion in doing 
work. R 

We may fittingly conclude by quoting a portion of one 
of the paragraphs in the prospectus :— 

It seems almost incredible that such enormous power 
as will within a few years, if not months, supersede in many 
ways steam, electricity, compressed air, gasolene, and all 
other powers now in use, can be secured from the earth’s 


atmosphere at a nominal cost.“ 


The idea of squeezing anything to züvth of its original 
volume, cooling it to — 312° F. at a nominal cost, and dis- 
tributing it commercially, is, we quite concur, almost 
incredible. Further, we must not forget what the promoters 
themselves state, namely, that no one can claim a monopoly 
of liquid air, and that only the means of producing and dis- 
tributing it can be patented. The promoters only claim to 
possess the best means of doing this, and while this may be 
true at the moment no one can say whether or not the pro- 
0 will find their present position tenable in the near 

uture. 
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THE NERNST LAMP. 


THE pavilion of the Allgemeine Elektricitäts Gesellschaft at 
the Paris Exhibition is lighted by 800 Nernst lamps scattered 
over the surface of the dome. The pure white light of the 
illuminates the whole interior of the building with the 
brightness of daylight, and shows upthe frescos on the walls in 
their true colours. 5 

Since it is now nearly two years ago since this lamp was 
brought before the public at the Society of Arts by Mr. 
Swinburne, it is 1 that the practical difficulties to be 
overcome before it could be put on the market must have 
been considerable. = | 

As our readers are aware, the source of light in the Nernst 
lamp is a filament made up of a mixture of the rare earths 
such as is used in the Welsbach incundescent gas mantle. 
At the ordinary temperatures this filament is a non-con- 
ductor for electric pressures such as are available in public 
supply, but when the filament is heated by a match or a 
spirit flame the current passes through it and renders it 
brilliantly incandescent. Since the conductivity of the fita- 


ment continues to increase as the temperature rises, some 
device for checking the current at a safe limit must be added 
to the lamp. This is effected by connecting in series with 
the filament a piece of iron wire, the resistance of which 
increases with the temperature. Lamps have often to be 
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fixed in places which are inaccessible to the lamplighter. 
For such cases an automatic lamp has been devised, in which 
the preliminary heating of the filament is done by a coil of 
platinum wire placed near it and thrown automatically out 
of circuit when the lamp is lighted. 

The latest forms of the lamp are shown in fig. 1, the 
globes being removed to show the construction of the lamps. 

On the left is the ordinary form, which requires to be 
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heated by a match or a spirit flame before it lights up; on 
the right may be seen the automatic lamp. The ordinary 
lamp is quite simple in its construction. From the porce- 
lain base rise two metal rods, joined at the top by a cross 
piece of porcelain, which serves as a brace. To the ends of 
the rods are soldered the wires which support the ‘filament, 
this being quite short and of horse-shoe form. Between the 
rods will be noticed a small glass bulb which contains the 
supplementary resistance. This is a fine iron wire placed in 
series with the fildment; its resistance rising with the 
increase of current compensates for the decrease in resistance 
of the filament when incandescent. The wire is wound on 
a porcelain tube and placed in a small glass tube as shown, 
being connected directly in series with the filament. To 


light this lamp all that is necessary is to heat the filament - 
with a match or an alcohol flame for a few seconds, when 


the filament is seen to redden at first, then becomes incan- 
descent with a brilliant white light. The globe seen on the 
left is made with a metal base to fit in the socket, and it can 
be removed at will; it is open at the outer end. 

The automatic form of lamp is entirely self-acting. 
From the porcelain base, which is hollow, rise three rods, 
passing through the lower porcelain disc and supporting an 


upper disc of the same substance. Through the upper disc 


pass the ends of the rods, and to these are fixed the hori- 
zontal filament and the heating spiral which surrounds it. 
The spiral is of porcelain, which before being baked is sur- 
rounded with a great number of turns of fine platinum wire, 
which becomes imbedded in the porcelain during the baking, 
and is thus firmly held, with the upper side only visible. 
Upon passing the current, the platinum wire heats up, and 
soon raises the temperature of the filament, which is placed 
in the interior, sufficiently to allow the passage of the current 
in the latter. When the filament becomes incandescent, the 
current increases sufficiently to operate a magnetic cut-out 
placed in the base of the lamp, underneath the lower disc. 
The cut-out breaks the current of the heating spiral, which 
is parallel with the filament. 

The arrangement of the circuits of the automatic lamp is 
shown diagrammatically in fig. 2. To one end of the 
refractory filament A, A, is connected the compensating iron 
wire resistance R; to the other end, one terminal of the coil 
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of the electro-magnet C. The heating spiral B, B, is con- 
nected at one end to the filament a, a, and at the other end 
to the stop. When the filament is cold no current passes 
through the magnet coil c, and the spring-supported arma- 


ture rests against the stop E. Thus, when the current is 


first turned on to a cold lamp, it passes first through the 
armature D, the stop E, the heating spiral B, B, and the 
resistance R. When the filament has been sufficiently heated 
by the spiral B, B, part of the current passes through the 
coil c, and the filament; finally pulling away the arma- 
ture from the stop E, and breaking the circuit of the 
spiral B, B. 

M. Bussman, who has been engaged in perfecting this 
lamp in the factory of the Allgemeine Elektricitäts Gesell- 
schaft, says the price of the automatic lamp is naturally 
higher than the other, owing to the electro-magnet and the 
heater, of which the former is practically indestructible, 
while the latter lusts a certain time, and is then taken back 
for two-thirds its original value. It is probable that the 
platinum wire will soon be replaced by a wire made of a less 
expensive metal, As to the life of the Nernst lamp, it may 


be averaged at 300 hours; the filament deteriorates by a 
molecular change which takes place little by little, this being 
accompanied by a diminution of solidity and often an 
increase of resistance which lessens its brightness. The 
expenditure of energy is from 14 to 14 watts per candle. 
The lamp is now made in 25, 50 and 100 c. P. for voltages 
of 110 and 220. At present, experiments are being made to 
produce a high candle-power lamp to replace arc lamps. It 
is not considered that the Nernst lamp will entirely replace 
the ordinary glow lamp. The new method of lighting, it is 
hoped, will regain a part of the ground lost to the Welsbach 
burner, For most of the above particulars we are indebted 


to our contemporary the Electrical Review, New York. 


_If the average life of a Nernst lamp is only 300 hours, it 
does not appear likely to soon replace the ordinary carbon 
«filament lamp. The Nernst filament is of the same or 

similar composition as the Welsbach mantle, and it seems to 
have the same faults, It may start with a lighting efficiency 
double that of the carbon filament, but how long will it 
maintain this efficiency ? The trouble and worry of replacing 
filaments and heating coils at comparatively short intervals 
would damp the enthusiasm of the average householder for 
` the new lamp. The pure white light emitted by the lamp 
may make it suitable for certain special cases; or if the 
lamp can be made powerful enough to replace the arc lamp, 
there will be a considerable sphere of usefulness open to it. 


THE BURGDORF-THUN POLYPHASE 
ELECTRIC RAILWAY. 


Translated from the Danish paper Ingeniören by J. LEHMANN and 
W. Pank. The original article was written by WILL. Runa, E.E., 
of the firm of Brown, Boveri & Co. 


THE opening of a full-gauge polyphase electric railway in 
Switzerland on July 21st, 1899, was a most important event 
in the history of electric traction. : 

The railway, which is about 25 miles long, connects the 
towns of Burgdorf and Thun, and is of particular interest as 
being the first full-gauge line operated by three-phase alter- 
nating current. 

The application of polyphase currents to traction was in 
the first place due to Mr. C. E. L. Brown, of the firm of 
Brown, Boveri & Co., who designed the three-phase electric 
tramways of Lugano, opened in July, 1896. 

The system proved so satisfactory that it has since been 
employed by the same firm for the working of several 
mountain railways, among which may be mentioned the 
Stansstadt-Engelherg line, the Gornergrat line, and also the 
Jungfrau line, which is still under construction. The new 
‘railway between Burgdorf and Thun has proved the system 


to be equally suited for ordinary traffic on full-gauge lines. 


In considering whether direct current or three-phase alter- 
nating current is preferable for railway working, each of the 
systems will, of course, be seen to possess its advantages and 
disadvantages, but the latter system will doubtless prove the 
more satisfactory where the line is of considerable extent. 
The first, and perhaps the most important, objection which 
can be urged against the three-phase system is the necessity 


of having two overhead conductors. This disadvantage, 


however, is not so great as might at first be supposed. 

The unsightly appearance of the overhead wires is mainly 
due to the numerous poles with their arms and suspension 
wires, and not to the presence of the additional conductor ; 
so that the same complaint might be made against the single 
overhead trolley system. Also, the two wires are much 
thinner than the single wire would require to be, the weight 
of copper in the two wires together only slightly exceeding 
that of the single direct-current wire. 

One great advantage of using alternating current is that 
the rails may be utilised as part of the circuit without the 
prejudicial electrolytic action noticeable in the case of direct 
currents. The presence of the two overhead wires does not 
produce the complications at crossings one might imagine. 
One of the wires is interrupted at such places, and the cur- 
rent taken from the other only, the three-phase motor being, 
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as is well known, able to run as a single-phase motor when first the working pressure. In this way not only are heavy 
started, a circumstance of importance also, if by chance one feeders rendered unnecessary, but even the contact wires may 
of the two trolleys should leave its wire; as long asthe other be reduced in diameter. Against this it might be urged that 
remains in contact the motors are still under full control of the same thing could be done with continuous current, either 
the driver, and by ae . by using a high 
properly placing the Ka tension current 
points of support, directly, or an alter- 
it is practically im- APR = SSeS 2 . Oo i Ry nating current, 
possible for both which at the feed- 
trolleys to leave the ing points of the 
wires at the same line is converted 
time. In this way, into direct current 
also, detrimental at the desired pres- 
sparking is almost sure. But this 
wholly avoided, and method involves 
when sparking does complicated ma- 
occur with alternat- chinery, which is 
ing currents it is not only costly but 
much less serious requires the con- 
than with direct stant services of 
currents, so that the skilled attendants. 
overhead wires have Nevertheless, the 
a longer life. system has been 
The main advan- used in many cases 
tages of alternating in America and in 
current for railway this country. 
working are the fol- As to the motors, 
lowing: — With a experience shows 
small cost of leads that a three-phase 
and an inconsider- — — — motor, owing to its 
able drop of volt- more simple design, 
age, it is possible THREE-PHASE ALTERNATORS IN THE KANDER POWER STATION. is less liable to get 
to supply current to ; ` out of order than a 
a very extended network of lines. As the alternating direct current motor. A very important advantage of the 
current can be transformed with insignificant loss, and alternating current motor is the absence of a commutator. 
the transformers require no attention, the current may Also its starting torque is at least as large as that of 
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GENERATOR IN COURSE OF EREOTION IN THE POWER STATION. 


be generated at any desired high pressure and supplied to a direct current motor, generally larger, because the 
various points on the line, and there transformed down to former at full load works at a lower induction than the 
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latter, and so is able to produce for a short time power far 
exceeding the normal. As is well known, the current is led 
into the fixed part of the motor the stator, so inducing in 
the rotor another alternating current of a different voltage 
depending on the windings of the motor; by varying the 


resistance of the armature circuit, the speed can be con-, 


trolled, and when the rotor pressure is kept low the resistance 
can be of simple design, . 

If the resistance is short-circuited the motor runs at maxi- 
mum speed, and maintains this speed with varying load, 
enabling the cars to run at a fixed speed, whether up-hill or 
down-hill. Thus, no regulation is needed, and the control 
of the cars is rendered very simple. When going down hill 
the motor acts as a generator, sending current back to the 
leads, and so automatically brakes itself, and prevents the 
speed from exceeding a certain maximum value. This is, of 
course, a matter of enormous importance, especially in the 
case of mountain lines. After having started the car and 
brought it up to its normal speed, the driver has nothing 
more to do with controlling it. The car itself keeps up its 
normal speed, and the driver never has to fear any exceeding 
of that prescribed speed. 

The new railway from Burgdorf to Thun, of which a 
description is now given, has satisfied all requirements, and 
although it mainly serves the local traffic, it is, on account 


of its connections with several main lines—for instance, 


those between Zurich, Berne, and Geneva—to be considered 
a valuable intermediate link of the through service, forming 
a direct junction between North and East Switzerland and 
Bernese Oberland. 

The principal reason that it was decided to adopt electric 
traction was the cheapness of working made possible in this 
way. The line having numerous curyes and gradients, and 
five trains being supposed to run in each direction a day, it 
was found that the annual expense for fuel only would be 
some £2,100, if steam locomotives were used; whereas, by 
adopting electric traction, it would be possible, with the same 
expense, to send 10 trains in each direction per day, as well 
as two goods trains. 

The cost of the entire construction of the line, fully 
equipped, amounted to about £212,000, of which the electric 
installation came to £30,800. 

Some particulars of the line itself are stated below :— 


Gauge = 4 feet 83 inches. $ 

Length of line = 25 miles. 

Length of tracks = 31°6 miles. 

Number of sidings = 69. 

Number of stations = 15. 

Longest distance between stations = 2°65 miles. 
Shortest n 3 23 = 0°76 mile. 
Proportion of curves to total length = 36 per cent. 
Curves from 270—540 yards radius = 29 per cent. 


10 540—1, 080 sa = 4°85 „ 
Curves more than 1,080 8 = 215 „ 
Steepest gradient 45 = 1 in 40. 


Vignoles rails are used, in lengths of about 40 feet, and 
weigh 72 ibs. per yard. 

The system of working is mainly as follows :—The cur- 
rent from the power house passes through three wires along 
the permanent way, at a pressure of 16,000 volts, and by 
means of 14 transformers in parallel at various points on the 
line the pressure is reduced to 750 volts. This current is 
supplied to the overhead conductors, consisting of two 
copper wires 8 millimetres in diameter, the rails being used as 
the third lead. The motors derive their current from the 
overhead wires by means of two special contacts, and from 
the rails through the wheels of the car. 

We shall now consider more fully the various electric 
arrangements. 


The Power House.—The generators are driven by tur- 


bines, and power is obtained by carrying off a part of the 
River Kander, which empties itself into the Lake of Thun, 
in the neighbourhood of Spiez. The water is conducted in 
heavy wrought-iron pipes to the turbine house at Spiez. 
The amount of water varies from 880 to 1,540 gallons a 
second, and the total fall amounts to 206 feet. In the tur- 
bine house there are six turbines (including spare ones) 
representing a total power of 900 H.P. These were built by 
Messrs. Escher, Wyss & Co., Zurich, and are of the horizontal 
type, each of them being directly coupled to a three-phase 
generator, Each alternator has a separate exciter directly 


coupled to it, and the exciters are themselves excited by one 
of two small direct current dynamos driven by two separate 
turbines, the other one being usually run for lighting the 
pore house only. This arrangement affords a very easy and 

andy regulation of the voltage, the small turbines being 
provided with specially precise regulating devices. The 
alternating current from the generators has a terminal 
pressure of 4,000 volts and a frequency of 40 periods per 
second. Some of this is supplied directly to a few villages in 
the vicinity, but the greater part is transformed up to 16,000 
volts, and conveyed at this pressure to the towns of Berne and 
Burgdorf, and there used for the railway and for other 
p . The whole of the electric plant was supplied by 
the firm of Brown, Boveri & Co., of Baden. 


(To be continued. ) 


CORRESPONDENCE. 


— — — 


Proposal to form an Electrical Contractors’ Association. 


I have noticed in your paper letters written by electrical 
contractors complaining ‘how they are bullied by both the 
consulting engineer and manufacturers. As a member of a 
firm in which electric lighting is an important branch, and 
at the same time the least satisfactory, the electric wiring 
contractor seems, as far as our experience gocs, not to be 
able to hold his own as in other branches of my firm, where, 
if the manufacturer is found selling direct, his account is 
closed as far as we are concerned, and his name is brought 
before that particular local association, and eventually 


banded to other branches in different parts of the country 


to be mentioned to their members, and pressure brought 10 
bear on the manufacturer, either by protest or boycotting 
them as fur as possible. I think if an association could be 
formed on similar lines to either the Ironmongers or 
Plumbers, it might help to raise the electric light contractors 
to a more satisfactory business footing, and also stop 
the present cutting of prices. At present, anybody hangs 
up a sign as electric light contractor, whether he keeps a 
sweet shop or sells tobacco, and seems to be able to get any 
amount of credit from the electrical manufacturer. I should 
be pleased to further any association of this sort, as far as 
myself or my firm could do, and should be glad if you would 
see your way to publish this letter, inviting correspondence 
from other electric lighting contractors, and your paper to 
take up the initial stages of the association. 
| Rowland E. Dixon. 
October 4th, 1900. 


Gas v. Electric Driving. 


Your correspondent Inquirer,“ in issue of 5th inst., 
gives neither price of gas nor of electric current, but the 
following are fair assumptions and may be useful for com- 


parison :— 
8 CoaL Gas:— Per hour. 
* High class gas engine will give 75 B.. P. for 1, 200 
5 8 cubie feet of gas per hour. 
5 Cost at 28. 6d. per 1,000 cubic feet ss 3s. Od. 
; 5 (No continuous attention required.) 
22 j] PRODUCER Gas :— 
5 2 Similar engine (slightly larger) will give 75 B. H. r. 
8 for 14 lbs. of anthracite per E. p.-hour = 1 cwt. 
3 8 Cost at 158. per tom .., en sis ae ies 9d. 
2. 8 Cost of attendance ... ae ne a ee 8d. 
— - 
+ Total ... ... 1s. 5d 
8 À 
ELECTRIO CURRENT :— 
Motor will give 75 B.H.P. for 75 units per hour. 
Cost at 2d. per unit ... o ve 8 . . 128. 6d. 
W. 


[While we insert this letter, we must enter a protest 
against the unfair comparisons made therein. For example. 
the efficiency of the motor is taken as low as 75 per cent.— 
an absurd value; and the marginal note is far more applic- 
able to the motor than to the gas engine. —Eps. ELxc. 
REv.!] $i 
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The Limitations of Block Signalling. 


It would go a long way towards answering % question 
which is asked in the article on the above subject in your 
last issue, if some impartial observer with the requisite in- 
formation at his disposal, could say what the respective 
averages are, in the matter of accidents, for railways worked 
on the “ lock and block,” and for railways worked by block 
telegraph only. | 

There would appear to be a tendency on the part of those 
who write about block signalling to assume that fallibility is 
necessarily human. But if a signalman is liable, through 
preoccupation or absent-mindedness, to break rules, it is 
only right to point out that the lock and block” has its 
fits of abstraction also. 

The rail contact may tell an untruth to its confrére, the 
signalman, who is relying upon it, and the electric lock may 
be released by a current which was never intended for it. 

It would be interesting to know which of the two, the 
man or the electrical appliance, holds the worst record for 
breaking rules, rT 


Interior Wiring. 


In reply to Mr. Fennell’s letter of last week, I may say 
that I remember an occasion on which the voltage on the 
Leyton mains rose considerably, so that a number of lamps 
were burned omt, but I certainly never heard the explanation 
which Mr. Fennell now gives, and I cannot see that this 
erplanation accounts for the phenomenon. Firstly, how 
should intermittent earthing of the mains cause a per- 
sistent” short? Secondly, in any properly-designed three- 
wire system it is impossible, even if one side be shorted, for 
the voltage on the other side to rise to such an extent that 
the lamps are burnt out. If I remember rightly, the only 
explanation we could think of at the time for the rise of 
voltage at Leyton was that the neutral conductor was acci- 
dentally disconnected from the switchboard. 

Mr. Fennell thinks he has proved that intermittent earth- 
ing of the mains is impracticable ; his arguments apply with 
still greater force against permanent earthing of the middle 
wite, yet this is the usual practice, both in this country and 
in America, and is therefore certainly not impracticable.” 

It is true that the object of the intermittent earthing is 
not to burn out faults on the mains, but only to blow the 
main fuse of any consumer who may have an earth on his 
wiring. The earth connection may be made through a low 
resistance, capable of passing sufficient current to blow any 
consumer's main fuse, or it may be made through an auto- 
matic cut-out or a heavy fuse. The current needed to blow 
the main fuse, even of a large consumer, would be small 
compared with the total output of the station, and would 
not seriously affect the voltage on the mains. 

It seems that Mr. Fennell objects to my writing in the 
first-person singular. Does he think that, because I was at 
one time in partnership with him, I should never write 
except in the first person plural? He apparently wants to 
take credit for the substance of my article, and yet he does 
not agree with it! 

G. C. Allingham. 


Prof. Thompson's Lecture at Bradford. 


Ton have admitted that your editorial article of September 
21st misrepresented me, and you have explained that the 
mistepresentation was unintentional. I accept the more 
readily your explanation, because it takes the point out of 

e ugly innendo in the last two lines of the article on page 
147. You have done everything that could be expected of 
gentlemen in your position, except to apologise to the person 
¥hom you have unintentionally misrepresented. Perhaps 
Jou intended to apologise. Perhaps, also, that inuendo was 
uuintentionally thrown in. I am willing—strange as it may 
Kem—to believe so. It would not be intentionally put 
there by gentlemen in your position. If you assure me so 

will say no more. 
. Silvanns P. Thompson. 

[We fail to see the inuendo of which Prof. Thompson 
complains, but if it is there it was quite unintentionally 

wn in. Surely we have now said enough to satisfy even 
4 gentleman in Prof. Thompson’s position. — Ens. ELEC. REV. ] 


Information Wanted. 


Could you, or any of your readers, give me instances of 
the present use of wind power for electricity generation ? 


b. 
— enema 
PRACTICAL CONSIDERATIONS INVOLVED 


IN THE GENERATION OF POWER 
BY BLAST FURNACE GAS. 


(Continued from page 504.) 


Tt has been stated that each ton of coke consumed in the 
blast furnace for smelting the iron requires 4°47 tons of air 
for its combustion; it may be as well to confirm this 
roughly. 7 : l | 3 ö * 

Assuming that the coke contains 90 per cent. of carbon, 
this is equal to 2,016 lbs. of carbon. i 

The pig-iron produced by this coke will contain 4 per cent. 
of carbon = 89°6 lbs. of carbon, 2,016 — 89°6 = 1,926°4 Ibs. 
of carbon. 

The amount of air necessary to supply the oxygen for the 
combustion of this carbon to carbonic oxide will be given by 
the following formula :— l 


C +0 = CO 
12 +16 28 


which shows that 1,926°4 lbs. of carbon will require 2,568°5 Ibs. 
of oxygen. . 

A certain proportion of the carbon is converted to carbonic 
acid gas, but the oxygen for this is derived from the oxide of 
iron in the ore. | E 

2,568°5 lbs. of oxygen derived from atmospheric air would 
be associated with nitrogen in the proportion—oxygen 22, 
nitrogen 77, 80 that 2,568°5 lbs. of oxygen would be 
accompanied by 8,989:7 lbs. of nitrogen. 


2,5685 O + 8,9897 N = 11,558 lbs. of air = 5'1 tons, 


which, without going deeper into the chemical changes 
occurring in the blast furnace, approximately confirms the 
proportion of air blast necessary for the consumption of one 
ton of coke in smelting iron ore. | | 

In only a few furnaces at the present time is the air 
blast employed at atmospheric temperature, the product of 
the furnaces in these cases being what is called cold blast 
iron. More generally the air is heated, either in pipe 
stoves or fire-brick stoves. 

With cast-iron pipe stoves the temperature of the blast 
delivered to the furnace does not often exceed about 900° F. 

When fire-brick stoves are employed the temperature is 
higher, say, from 1,200° to 1,400° F. 

It will be convenient to consider that the temperature of 
the blast is in most cases raised 1,000° F. above the tem- 
perature of the atmosphere. 

On the introduction of hot blast, coal was employed for 


raising the temperature of the air, but as a natural con- 


sequence the “ waste gases attracted attention, and com- 
paratively crude arrangements were made for diverting a 
sufficient quantity of the gas for the purposes of heating 
the stoves and providing the steam necessary for driving the 
blowing engines, and the power required for hoisting the 
charge to the top of the fnrnace, as well as pumping the 
water for tuyere cooling purposes. 

The method of collecting the waste gases has been 
referred to as crude, because, until recently, no attempt was 
made to recover the whole of the evolved gases by the most 
perfect arrangement that could be devised, but only 
to recover. sufficient gas for the purpose immediately 
required. 

If we assume that the specific heat of air remains constant 


at 2374 at all temperatures, and suppose the temperature 


to be raised 1,000° F., the amount of heat required to be 
supplied can be calculated. 


Air required per hour = 4°47 tons x 
2°678 X 2,240 ... sa . . . = 26,813 lbs. 
26,813 lbs. x 2374 x 1,000 .. = 6,365,406 B. Th. U. 


To supply this amount of heat by burning gas having a 
composition such as we have taken for the purposes of this 
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article, with a minimum amount of air, and with the products 
of combustion of the stove leaving at 700° F., the following 
calculation will give the approximate volume of gas in cubic 
feet, when measured at 60° F., and 30 inches barometer, 
required to be burned in the stove. | 

Heat developed in B. Th. U's. per cubic foot of gas at 60° 
F., and 30 inches barometer :— 


CO 25 x 319 = 79°75 B. Th. U. 
CH, ‘02 x 98 = 18'168 _,, 
H ol x 282= 282 „ 


Total per cubic foot ... 10073 


The quantity of heat carried off by the products of 
combustion for each degree of temperature can he 
estimated :— 


CO, 12 x 0252 ae ae = 003 

CO 25 x 0614 (0252 + 2 x 0181) aa = 015 

CH, 02 x 2152 (0252 + 2 x 0226 + 8 x 0181) = 004 

H 01 x 0588 (0226 + 2 x 0181). = 

N 60 x 0181 „ „% ge ae S 
Total heat carried off for each degree of temperature = 033 

As the temperature of the products of combustion in the 


stove is taken as 700° F., we have ° 


700 x 033 = 23°1 B. Th. U. 


Heat developed per cubic foot of gas .. 10073 B. Th. U. 
„ Carried off „ y í 25 we 231 ij 


Theoretical amount of heat available for heating 
the air blast per cubic foot of gas consumed 776 „ 
6,365,406 + 77:6 = 82,041 cubic feet of gas per 
hour theoretically required in the stoves. 
Radiation and other losses would be covered 
by an addition of 25 per cent. to this, bringing 
the volume of gas required to be reserved for 
heating the blast to 82,041 + 25 per cent 
Total volume of gas evolved per hour ... ; 
To supply the heat of the air blast 
(rather more than a quarter of the 


102,550 cubic feet. 
455,260 A 


- 


total volume)... sii ne . . 102,550 
If we allow 20 per cent. of total to 
cover unavoidable waste = 91,052 


Available for utilisation in development of power 193,602 
193,602 cubic feet of gas per hour at 100 
B. Th. U. = 19,360,200 B. Th. U. One H. p. 


33,000 x 60 
hour is equivalent ag F 2,545 


B. Th. U.; therefore, the above quantity of gas 
is theoretically capable of developing 
The gas engine is capable of turning 28 per 
cent. of the heat into available power, 
giving 155 ae ve sah . . 2,130 H. P. 
The consumption of gas per effective horse-power-hour being 
little more than 91 cubic feet. 


7,607 H. p. 


The average thermal value of the coke (C = 90 per cent.) 
charged into the furnace for smelting the iron ores may be 
taken at 12,000 B. Th. U. per Ib. 


2°678 x 2,240 x 12,000 = 71,984,640 B. Th. U. 100 per cent. 


Sensible heat of the gases, 455,260 cubic feet 
`  specitic heat 0191 x 500° F. = 4,347,733 6˙0 per cent. 
Heat of combustion of the gases, 455,260 cubic 

feet x 100°73 B. Th. U. = 45,858,340 . 637 
Total heat required for the smelting of the iron 

ore, including that carried out by the molten 

iron aud slag, the water used for cooling 

purposes, and loss by radiation, 21,778,567... 30:3 


1? 
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100:0 

The sensible heat is not all lost when the gases are burned 
in firebrick or other stoves, if the conducting tubes and flues 
are brick Jined, but assists in the ignition of the gas. 

When the gases are emploved for raising steam by means 
of boilers the sensible heat is an advantage, but the varia- 
tions in the pressure and the impossibility of regulating 
the air supply to meet these variations, as well as the effect 
of the dust deposited upon the heating surfaces in reducing 
the rate of conduction, all go to reduce the efficiency of the 
gases when employed in this manner much below that 
obtained by its employment in a gas engine. 


(To be continued. ) 


THE SYNCHRONISATION OF 
ALTERNATORS COUPLED IN PARALLEL. 


[Condensed translation of the second and third parts of a paper 
entitled A Study of the Transmission and Distribution of 
Energy by Alternating Currents,” read before the Société Inter- 
nationale des Electriciens by M. Maurice Leblanc. ] 


(Continued from page 544.) 


SERVICES THAT AN INDUCTION MOTOR IS ABLE TO RENDER WHEN 
EMPLOYED AS A GENERATOR. 


Let A B and c p be a line of two conductors, arranged to distribnte 
single-phase alternating currents, furnished by any source of alter- 
nating E. M. F. u, N an induction machine such as the preceding, 
and x, say, a lamp circuit taking the current i (fig. 7). 


C-E,Smanar 


Fig. 7. 


Suppose that the source of E. M. F. M maintains an alternating 
difference of potentials of constant effective value between the 
conductors a B and C D. 

The author of the paper works out an expression for the strength 
of the current J taken from the source , consisting of two terms, 
one involving principally resistance, the other principally self-in- 
duction. ; 

The first term of this expression represents the effective current, 
and the second, the wattless current, which must be furnished by 
the source of E. M. F. . 

We have scen that, by suitably arranging the speed of the 
machine, N, we can cause it to act as a generator, when it will be 
able to furnish all or part of the effective currents required by 
the distributing cables. 

It is not the same with the wattless currents. 

In order that these might be supplied by the induction machine, 
it would be necessary that the difference, Q, between the product of 
the coefficients of self-induction of the primary and secondary 
circuits, and the square of the maximum value of the coefficients 
of mutual induction between the primary and secondary circuits 
should be negative. This condition will never be fulfilled in an 
induction machine with circuits closed on themselves, for the 
difference is always positive, and only becomes zero in a perfect 
machine. 

If we connect several induction machines, such as the machine N, 
between the distributing conductors, a B and C D (fig. 7) all these 
machines will simultaneously produce effective currents, that which 
turns the quickest absorbing the largest amount of mechanical 
energy, and the converse. 

These machines, then, should be able to be coupled together, 
without any condition as to synchronism, like continuous current 
machines. But the source of E.M.F. would always have to furnish 
all the wattless currents demanded by the distribution service, and 
those necessary for all the induction machines. 

Suppose, now, that instead of coupling the source of E. M. F., u, 
and the induction machine, N, in parallel, we couple them in series, 
as represented in fig. 8, and that we wish to maintain a current of 
coustant effective strength in a circuit in the form of a ring, includ- 
ing the source, M, one or more induction machines, x, and the 
circuit for the utilisation of the current called x. 

By communicating a suitable speed of rotation to the induction 
machines, all would simultaneously produce electromotive forces 
of the same phase as the current; that one which turns the 
fastest would absorb the largest quantity of mechanical energy 
and reciprocally. 

Induction machines can thus be coupled in series like continuous 
current machines, but they must be accompanied by a source of E.M.F. 
able to produce all the E.M.Fs. having a difference of phase of a 
quarter of a period with the current strength. We arrive then at the 
following conclusions:—- l 

1. We can couple single-phase alternating induction machines, 
with closed circuits, in parallel, and branch them upon the distri- 
buting network. These machines will be able to furnish the whole 
of the effective currents required for the service of the network, but 
all wattless currents required for the same service, or for the excita- 
tion of the induction machines, must be furnished by a special 
source of E. M. F. ae hae. atts 

2. We can couple these same machines in series, in a circuit in 
the form of a ring; they will be able to develop all the necessary 
E. M. Fs. which are of the same phase as the current, but all the 
E. M. Fs. in quadrature with this last must be generated by a special 
source. 
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3. In both cases, the induction machines need not turn syn- 
chronously. Their coupling will be done like that of continuous 
current machines; that which turns the fastest will absorb the most 
mechanical energy, and reciprocally. These conclusions have been 
completely verified, first, in the workshops of the Maison Farcot, 
with machines of medium dimensions, and since at the works of 
St. Ouen, by means of the two alternators represented in fig. 4. 

These alternators being furnished with damper (amortisseur) 
circuits, it was sufficient, if the primary of one of them was not 
excited, for that machine to become asynchronous. 

We call attention particularly to the following experiment, which 
has been repeated many times since: —The two alternators being 
both excited, and connected in parallel, we suppress the excitation of 
one of them, and thus transform it into an asynchronous machine. 


a C 
a 
$ N 
x 
B 0 
Fria. 8. 


By looking at its crown of poles across that of the other alternator 
we see that its poles, which appeared fixed in space when the alter- 
nators were synchronised, take up a feeble motion, which represents 
the difference in speed of the two machines. It is that which is not 
excited which turns the fastest. We then cut off the steam from 
the engine of the alternator which is excited. It continues to turn, 
drawing its steam engine with it. 

In these conditions the asynchronous machine furnishes all the 
effective currents necessary for the maintenance of the motion of 
the other alternator, which remains excited. This (the excited 
alternator), on the contrary, furnishes the wattless currents necessary 
for the excitation of the asynchronous machine. 


CONDITIONS THAT MUST BBE FULFILLED IN ORDER THAT AN INDUC- 
TION MACHINE MAY ALWAYS BE EMPLOYED aS A GENERATOR. 


In order that an induction machine may always be employed as a 
generator, it is necessary that instead of taking the wattless currents 
required for its own excitation from a primary source it should be 
capable of generating them itself, so that the currents required, 
effective or wattless, by the distribution service may be provided by 


it. For that it is necessary to render the quantity, o, previously. 


considered, negative, which we are able to arrange by diminish- 
ing, artificially, one of the coefficients of self-induction. 

The following reasoning will show that it is the self-induction of 
the secondary which it is most convenient to diminish :— 

In an induction machine, with closed circuits, the alternating 
current which develops the flux operating in the interior of the 
machine has a frequency, a. This frequency being always high, the 
apparent energy that must be furnished in order that this current 
shall pass, is much greater than the actual energy corresponding to 
the quantity of heat disengaged by its passage. 

If this flux were developed by the currents traversing the 
secondary circuits, these currents would have to furnish the same 
number of ampere turns, around the same tubes of magnetic force, 
as the preceding exciting current, but they would only have 
practically one fourth of the frequency a. The apparent energy 
necessary to pass these currents would be very little greater 
than the real energy corresponding to the heat disengaged by their 
passage. 

If we make the quantity, o, negative by diminishing the self- 
induction of the secondary, the currents which will traverse the 
primary will only exercise a demagnetising action upon the flux 
crossing the circuits which they pass through, and this flux can only 
be developed by currents traversing the secondary circuits. There- 
fore by diminishing the self-induction of the secondary, we shall 
excite our machine with currents of low frequency, whereas we 
should always excite it with currents of frequency a if we diminished 
that of the primary. 

In order to artificially diminish the coefficient of self-induction 
of a circuit it is necessary to add to the circuit an apparatus capable 
of furnishing a part of the apparent energy necessary in order to 
pass a given alternate current through it. It is evident that the 
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dimensions of this apparatus will be smaller as it will have less 
apparent energy to furnish. 

It is convenient, then, to transform an induction machine into a 
true generator by artificially diminishiug the coefficient of self- 
induction of its secondary circuits, and not that of its primary circuit, 


(To be continued.) 
— ...... 
BOILER MAKING. 


Tue art of boiler making in America differs considerably from 
English practice. True, much of the boiler plate used in America is 
most excellent, but even for the best the allowance of pressure is such 
as to startle some of ourown more cautious engineers, while at one time 
certain boilers were allowed even an excess upon pressures already 
excessive. The Hartford Boiler Insurance Company—the largest 
company of the kind in America—has for years aimed at bringing 
American practice more into line with safe limits. An American 
writer, Mr. H. R. Barnhurst, states that rivets have been allowed as 
great a strength in shear as in tension, and he looks on this as a 
weakness. Of this we cannot speak. Certain, however, it is that, ` 
generally speaking, it is not the rivets in a burst boiler that have 
usually been found to have failed, but the plates have failed through 
the line of rivets. The calculation of a rivet seam is somewhat com- 
plex. A joint ought to part by simultaneously shearing the rivets 


and tearing the plates, but there is a third stress to be taken into 


account, namely, the bearing stress of the rivet on the plate, and 
there is also the question of tightness. It would, we imagine, be 
difficult to burst a boiler shell of first-class material and workman- 
ship. It is more than likely that there would be so much leakage 
through straining as to stop the attempt. 

Mr. Barnhurst gives 38,000 Ibs. as the shear of a rivet. He states 
that the United States inspection rules allow a factor of six based on 
solid plate area. This, with a joint of 70 per cent., becomes only 
4'2, and as 20 per cent. additional pressure is allowed for drilled 
holes, we get down to 34 only. Assuming elastic limits of only half 
the ultimate tenacity, we find a safety margin of barely 2, for 
after all the true limit of strength is the elastic limit, and not the 
ultimate strength developed in a rapid test. The author advocates 
hard and fast proportions for rivetted scams, and is also in favour 
of a considerable amount of official interference. It is a fact, we 
believe, that there is already a good deal of official interference in 
America in respect of boilers. Enginemen are more or less licensed, 
boilers are tested by the police authorities, and a fine farce this is. 
In Great Britain, so far, there is but little official interference, and 
yet the loss of life by boiler explosions is perhaps smaller than in any 
other country. Until the socialistic wave of the last few years swept 
over the country, and brought with it municipal trading and silly 
demands for Governmental interference with steam boilers, the 
common sense action of British steam users had developed a 
fairly perfect system of boiler insurance and inspection in Great 
Britain, and very little more is wanted to render our system as com- 
plete and perfect as present human nature can make it, that little 
being the necessary pressure upon careless steam users to compel 
them to take such precautions as will ensure safety. 

There is no reason why a firm owning many boilers should not 
have their own inspector, and there is no reason why a man who 
owns or runs a boiler, and is himself a competent inspector, should 
not do his own work if he care to do so. But this is hardly advisable, 
and we believe even expert engineers prefer to call in the aid of the 
insurance companies, who have before them a continuous well of up- 
to-date experience and practice, and, to our certain knowledge, have 
brought to bear a very great influence for good on boiler making, 
keeping asalutary check on the too hasty adoption of novel material, 
and preventing the use of absolutely undesirable materials that are 
apt to be found sailing under false colours. 

Mr. Barnhurst’s tables for rivetting are too full to reproduce here. 
They are calculated for material of a tenacity of 60,000 lbs., rivets 
of 38,000 Ibs. shear; an example must suffice. For a ,-inch 
plate, treble rivetted with double butts, the rivet hole is {th inch, the 
rivet is 13ths, and the pitch 65 inches. The strength is supposed to 
be 27,918 lbs. at 84 to 86 per cent. joint efficiency. No thickness is 
given for the butt straps. The working strength of a boiler is 
obtained by dividing the strength by the factor of safety and the 
radius. Thus for a shell of 8 feet and a factor of 6, the working 
prenre becomes 97 lbs., which is less than even our cautious 

nglish allowances for steel like this of nearly 27 tons tenacity. 
One important item overlooked is that as a boiler ages, if it does 
become corroded, it will be reduced at the rivet seams and chiefly 
on the plates. This points out that the plates exposed require to be 
a little stronger than calculation. Considerations of this sort obtain 
much more with lapped seams than with butts. The tables before us 
give no information on the pitch of the lines of rivets from each 
other, which is a very important matter. One could hardly 
punish a boiler maker for neglecting to keep rules set down in so 
doubtful a manner and leaving so much open. 

It is not so much boiler makers that require a license. The license 
would tend to reduce boiler making to the disgraceful level of the 
authorised plumber’s work. An authorised plumber appears fre- 
quently to use his license as a means of extortion only. If steam 
users were liable for their carelessness, they would soon see to it 
that their boilers were safe. Give them the option of buying from 
an authorised maker, and the bad ones would shelter themselves 
behind the phrase. 
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BUSINESS NOTES. ` 


3 Electrical Wares Exported. 
Wsrr zum Oct. 10 R, 199. Werz expire Ocr. rm, 1900, 


Amsterdam . Value £26 Alexandria .. ee .. Value £418 
Antwerp... es bs am 68 Auckland T acs as 20 
Auckland... me R . . 220 Brisbane i we ws 80 
Beira a T F .. 118 50 Teleg. cable... . 178 
Bombay e i Buenos Ayres Taleg. mat. 456 
Buenos Ayres P 124 Teleg. wire.. o- 348 
55 Teleg. mat. 832 Calais Elec. Fuses.. es 52 
Canterbury es i 50 Calcutta a P . 106 
Gape Lomi. s: xi 289 Cape Town .. ae 85 .. 818 
cutta oe -e ieo 260 "n Telephones ee 50 
is Teleg. wire ee 50 Colombo se ei .. 9065 
Chinde. . mat. . . 1,576 Oopenhagen BY si = 80 
Christiania. Teleg. wire 162 ‘ Teleg. wire . 182 
East Londoootn 899 Dur ben . w 
Gibraltar ws 18 East London ʻi ey ee 15 
* Teleph. appar 185 Fremantle 66 
Gothenb ; Gibraltar „ 90 
Grenada 13 55 Teleg. apparatus 668 
160 Grenada Teleg. mat 
Hong Kong 672 Jamaica pa $ 112 
: ras = 101 Lyttleton a 
. eie . 44 alta. as bee Aga .. 158 
on eleg. mat. > Toeleg. mat. . 152 
8 os sė - a 7 Melbourne 5 ny re .. 102 
; a si ee r eleg. mat. . 861 
Port Elizabeth n. 91 | osea ow. . 134 
St. e ae ty .. 206 Perth =e .. 160 
Singapore Elec. plant . ꝗ. 1, 104 Port Elizabeth .. 119 
8 olm. Teleg. wire .. 194 Rio Janeiro as px 47 
Sydney ee ee ee ee 428 tterdam ee ee “oe 250 
Teom a si ae A it peog: mat. .. 2 B 
g couver. eleg. wire 25 Peters . Teleg. mat. .. 54 
Wellington .. ds re .. 847 Saigon a ee g a 93 20 
l Shanghai .. as si . . 169 
Singapore i 85 at 14 
Stockholm Teleg. mat. .. 150 
Sydney we ae T . 1,967 
Total x £8,110 Total ee £7,928 


-Foreign Goods Transhipped. 
| 


Brisbane Teleph. apparatus 4168 


Bankruptcy Proceedings. The first meeting and public 


examination of T. W. Greaves and W. G. Randall (T. W. Greaves 
and Co.), electrical engineers and cycle manufacturers, are to be 
held at „ Buildings, W. C., on October 18th aud November 
15th respectively. : 

Notice of a first and final dividend of 2s. 54d. in the £ in the 
ease of B. Symmons, electrical engineer, Brighton, is given in the 
last issue of the London Gazette. 


- Liquidation, — The Land and Water Electric Power 

Syndicate is winding up voluntarily with Mr. S. B. Saunders, Bush 
Lane House, E. C., and Mr. J. B. Childe, of Bradford and London, as 
joint liquidators, with a committee to assist. 


Belgian Electrical Material in England.—In the 
report of the Société Electricité et Hydraulique, of Charleroi, for 
the last financial year, it is stated that in 10 months its London 
office has secured orders to a value of £44,000. 


Books Received. — Motor Vehicles and Motors,” by 
pie 1 Beaumont. London: Archibald Constable & Co., Ltd. 
8. net. 
“Electric Wiring Tables,“ by W. Perren Maycock. London: 
Whittaker & Co. 38. 6d. 
Elementary Questions in Electricity and Magnetism,” by M. 
5 and E. W. Marchant. London: Longmans, Green & Co. 
8. 


Thermo-dynamics of the Voltaic Cell,“ by H. S. Carhart. Re- l 


printed from the Physical Review. 


Bristol. Messrs. Gilbert J. Lloyd & Co., of Bristol, are 

_at present busy with private plants and motor work in the district, 
having just completed a large plant for the new Sanatorium on the 
Mendip Hills, for consumptives, consisting of steam engine, &c., 
dynamo, accumulators for 150 lights, together with a complete 
telephone equipment. The firm's tender also has just been accepted 
for lighting the Newport workhouse with 1,000 lights. 


Campion v. The Land and Water Electric Power, 
Limited. In the Vacation Court on Wednesday, before Mr. Justice 
Buckley, the case of Campion v. The Land aud Water Electric 
Power, Limited, was mentioned on a motion for a receiver in a 
debenture holder's action. Counsel stated that only one debenture 
had been issued, and it had now been arranged that the liquidator 
of the company should take a transfer of the debenture, in order that 
the proceedings might be stayed. On this understanding, the 
motion would stand over generally with liberty to restore, if the 
terms arranged were not carried iuto effect. 


Catalogues and Lists.—The Simplex Electrical Com- 
any, of Cambridgeport, U. S.A., sends us an illustrated catalogue 
No. 6) of electric heating apparatus. Electric kitchen equipments, 

ovens, stoves, warmers, urns, tailors’ irons, heating pads, glue pots, 
radiators, foot warmers, and a variety of other apparatus are illus- 
trated and priced; some general information is given regarding the 
cust of operation, and the time fur cooking food and warming water 
is mentioned. 

Messrs. John Spencer, Limited, of Wednesbury, issue a neat cata- 
logue (a new and revised edition) detailing their iron aud steel 
tubes and fittings of all kinds, including telegraph poles, are light 
masts, and trolley poles ‘single and double arm). 


Messrs, Ernest F. Moy, Limited, have published new illustrated 
lists of their shunt regulating resistances, voltmeter switches, 
3 cut-outs, and Acme patent switches (double and triple 
pole). 

A convenieut sized wall card, 9 inches x 14 inches, giving in 
tabulated form a note of the standard sizes of conductors for elec- 
tric supply mains, has been issued by Messrs. Johnson & Phillips. 

The Waltbam Art Metal and Engineering Company are sending 
out lists showing designs of some very artistic switches now being 
supplied by them. 

Messrs. Hands, Limited, are circulating a list of a perfect 
watertight fitting” being supplied by them for street, shop front, 
and factory lighting. ; 

Messrs. Le Carbone, of Lime Street, E.C., have sent out lists 
of their primary batteries (Lacombe, Sack, Sans Pareil, &c.}, 
Boudreaux dynamo brushes, carbon brushes, arc lamp carbons, &c. 

Mr. G. Braulik has forwarded to us an illustrated pamphlet 
describing his patent couplings for arc lamps, arc lamp winches and 
accessories, &c. 

Messrs. Abbott & Co. (Newark) Limited, have just issued a new 
pocket price list of their “ handy hoists.” Among other things 
shown therein, is a special arc lamp hoist with detachable handle, 
ratchet, and brake. This, and the many small hoisting appliances 
particularised in the list, will interest electrical engineers. 

A little pamphlet comes to hand from Messrs. C. A. Parsons and 
Co., in which is given a list of corporations aud companies in this 
country, also Governments, mills, factories, and public institutions, 
and so on, for which turbo-alternators have been installed during 
the past five years or are now on order. 

Messrs. Priestman Bros., Limited, have sent us an illustrated 
circular of their oil engines. : 

The Warwick Trading Company, Limited, of Warwick Court, 
W. C., have issued a catalogue of animated picture specialities. The 
Bioscope, and other apparatus, also films and accessories of great 
varieties, are particularised, and numerous illustrations are 
included. 


The Dudley Free Wiring Contract.— Under the head- 
ing “Kenilworth” last week, we mentioned that the free wiring 
contract for Dudley had been given to the Birmingham Installation 
Company. We have now received the following letter:—" We 
note that in your “ Business Notes ” you state that the Birmingham 
Installation Company have secured the contract for the free wiring 
of Dudley. Will you kindly state in your next, that out of many 
tenders for the free wiring, three tenders were recommended for 
acceptance, namely:—(1) Our own, being the only local tender 
accepted; (2) The Birmingham Installation Company; and (3) 
Messrs. Frazer & Co., of Birmingham. As the Local Government 
Board inquiry was only held this week, and the matter is not 


settled at present, it cannot be said that any firm has secured the 


contract. Mr. R. P. Wilson, of Victoria Street, is the consulting 
engineer to the Corporation of Dudley, and he alone can give 
information in the matter. It may be of interest to state that the 
Kidderminster Electric Light Company is now giving supply, and 
that we are just now wiring the Kidderminster Town Hall, Municipal 
Buildings, Free Library, and other buildings. —WEHTrrA KER Bros., 
Kidderminster.” 


Electricity for Mines Drainage.—At the annual 
meeting of the South Staffordshire Mines Drainage Commissioners 
last week, Mr. J. B. Cochrane, the chairman, intimated that the 
Commissioners looked forward to shortly having electric pumps at 
the works for the purpose of unwatering the mines in the South 
Staffordshire district. 


For Sale.— The British Thomson-Houston Company is 
offering for sale a number of machine tools, including lathes, shap- 
ing machines, drilling machines, band saw, grinders, &. See our 
advertisement pages this week. 

Messrs. Wheatley Kirk, Price & Co., will offer for sale by auction, 
by order of the liquidator of the Ormonde Cycle Company, 
Limited, the leasehold works and premises, plant, fixtures, &c., of 
that company, situated at Hornchurch Road, Romford, Essex; also 
the business and London depot of the company as a going concern. 
Particulars will be found among our advertisement pages this week. 


Electrical Imports. — The value of the imports of 
foreign electrical goods and apparatus into the United Kingdom 
during September last, amounted to only £97,107, as compared 
wish £148,317 in the preceding mouth. The total for the first nine 
months of the current year is given as £794,699. 


Strike.—On Thursday of last week, the employés at the 
electric car works, Hadley, near Wellington Salop, struck work in 
order to support 40 others who had been locked out for a fortnight 
for objecting to the employment of unskilled workmen upon certain 
machines. 


The Telephonograph. — This invention, which is a 
combination of the phonograph with the telephone, consists of a 
mechanical device (iuside the electro-magnetic recording diaphragm 
cell R) which increases and multiplies the impulses of the electrical 
vibrations, and thereby cuts clean and deep sound waves in the 
coating of an interchangeable cardboard cylinder P, measuring 
10 inches in length and 5 inches in diameter. By revolviug the 
cylinder the record is made at 150 spirals to the inch, and the 
number of words which may be thus taken down when the whele 
length of cylinder is covered is some 15,000, which would represent 
a page of an ordinary newspaper. There is also a second eylinder 
r, an inch broad, but of same diameter as its fellow p; the function 
of this cylinder is to take the place of an attendant, aud to answer 
calls When the person who is called up is at hand, he disengages 
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the automatic speaker a, by means of the lever 8’, and if he chooses 
to take his message without recording it phonographically, he can 
do so by pulling the upper lever s. M is a special mouthpicce 
having a separate channel for conveying the sound waves directly 
to the recording stylus of the home station. On the scale bar E 
slides a pointer which must be pushed against the tail of the 
electro-magnetic diaphragm R, when leaving the office; the machine 
is then ready to record messages received during absence. c is the 
battery and motor case. The other details of the sketch are 
commou with ordinary telephonic instruments. 
apparatus the words of bargains and figures transmitted by tele- 
phone, which would be otherwise lost, are retained, and can be re- 
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produced by the instrument so as to be available in the settlement 
of. disputes. The telephonograph was invented by Mr. E. O. 
Kumberg, of Kilburn. 
was done through the kindness of Mr. Higgins, chief engineer of 
the Exchange Telegraph Company; an experimental machine can 
be tested at the offices of Messrs. Henry F. Joel & Co., Wilson 
Street, Finsbury, E.C. 


Rubber in Rhodesia.—Those interested in the rubber 
industry will find valuable information regarding Rhodesian rubber 
supplies in a 30-page pamphlet (by P. Lyttelton Gell), published by 
the British South Africa Company. It summarises the main points 
relating to the industry, so far as they are important to the ad- 


ministration of the British South Africa Company. The sources of 


rubber are described and the administrative policy of the company 
is outlined in some detail. The conclusions arrived at are briefly 
stated as follows :— 


1, All rubber extracted should contribute to the revenue; but different 
principles will apply to the product of wild rubber and of cultivated. rubber in 
reeerved areas. 

9. Wild rubber trees should be regarded as a capital asset of the Company, 
and as an important source of future revenue. Rubber areas should not be 
alienated, but should be worked as a branch of Forest Administration, either 
(a) directly by the Company through a Forest Department, or (b) by subsidiary 
companies in which the British South Africa Company retains a controlling 
interest, or (c) defined areas may be let for an annual revenue on terminable 
leases under strict covenants to responsible parties undertaking the systematic 
acer e Legat i late the industry and protect 

mmediate slation is necessary to regula e industry an it 
from extirpation. The attention of the Company's Administrators in each of 
the four provinces should be invited to the question, and draft Ordinances 
might be Pesveret The Co operation of the Imperial Authorities in the British 
Central Africa Protectorate is desirable, if it can be obtained. Though in 
advance of Rhodesia, the Protectorate has at present no comprehensive regula- 
tions for the preservation of rubber. 

4. No monopoly in the extraction of wild .rubber should be . and an 
proposal to derive revenue from duties upon extraction should be discourage 
as 0 to the industry, though to secure the necessary control, outsiders 
proposing to extract rubber in a district must obtain a local license, for which 
substantial fees may be properly charged. 

6. A duty of, say, 8d. a lb. should be levied on all traded rubber, which would 
be payable by the trader at the time of purchase from the extractor; but, in 
the absence of a receipted pass accompanying the rubber, it may be levied as 
an export duty. 

6. All traders in rubber should take out a special district license, which will 
be available only within the district specified. 

7. Asmall scientific Department of Forestry seems to be indispensable, not 
merely in the interests of rubber, but for the systematic control of forest areas 
throughout the Company's territories (see Report, 1897-8, p. 140, &0.). Such a 
Department ought to be made a source of profit. All rubber-bearing trees 
observed in different localities should be reported by the Company's officials, 
and the Department (to which a man having technical knowledge of rubber 
should be attached) would advise on their value and the best methods of ex- 
traction and preparation. It would also distribute to them and to others 
specimens of foreign trees to be planted and reported upon. 


8. As regards cultivated rubber, every encouragement should be given to the 


investment of capital in the systematic cultivation of rubber in reserved areas, 
let on terminable leases at presets rents. There is no reasonable ground 
for wholesale land grants. A few thousand acres of selected land wi!) profitably 
absorb much capital and energy 130 options to extend when the first area 
is fully planted may be desirabl 0, acres is the area ieserved by the 
Indian Government for its cultivation of rubber in Burmah. 


Trade Announcements,—The business of Messrs, 
Polland & Co., of St. Nicholas Buildings, Newcastle-on-Tyne, has 
been taken over by the Union Cable Company, of 23, College Hill, 
Cannon Street, London, E.C., as from August 24th. Debts due to 


By means of the. 


We understand that his experimental work 


Messrs. Polland, will be paid by the Union Company, and debts due 
by them will be attended to by Messrs. Polland from the College 
Hill address. The Union Cable Company manufactures all classes 
of electric cables for lighting, transmission of power, telegraphy, 
telephony, &., and large quautities are kept in stock. 

Mr. J. Wemyss Auderson, A. M. I. C. E., M. I. M. E., has arranged a 
partnership with Mr. Alfred Hay, B.Sc., M. I. E. E., and in this 
connection business will be carried on as consulting electrical 
engineers at Pearl Assurance Buildings, Liverpool. 


Trucks.—The Brush Electrical Engineering Oompany 
have now taken up the manufacture of traction trucks at their 
Falcon Works, Loughborough, Leicestershire. Their standards are 
three in number, which cover the general needs of electric trac- 
tion in this direction, namely:—The four-wheel single type; the 
four-wheel bogie type; and the maximum traction type. A special 
shop has been erected and equipped, under the control of Mr. 
E. E. Cook, an engineer who has had long and successful experience 
in this branch of manufacture in the United States. The company 
is, therefore, in a position to quote to any specification, and to 
handle orders of any probable magnitude. ; 


ELECTRIC LIGHT AND POWER NOTES. 


_ Austria,—A large electric lighting and power plant has 
recently been installed by Messrs. Ganz & Co., of Buda-Pesth, in 
the works of the Floridsdorf Locomotive Company at Floridsdorf, 
near Vienna. The generating plant comprises two 300-H.P. steam 
dynamos and a smaller set of 120 m.P. The plant supplies current 
for.35 arc and 600 incandescent lamps, as also for several cranes and 
60.electromotors. 


Australia.—A Sydney newspaper says that the Sandon 
Electric Light and Power Works at Armidale have been sold to a 
London firm for £25,000. 


Birkenhead.— The members of the E. L. Committee 
of the Birkenhead T. C. made their annual inspection of the estate 
under their charge last week. During the past 12 months the engine 
power at the Craven Street works has been doubled, and on the 
morning of the inspection a 500-H. p. engine had been yoked to a 


° 


dynamo for the first time. 


Bombay.—The two committees appointed to advise the 
Corporation on the subject of electric lighting and electric tramways 
have not yet been able to complete their reports on these matters. 
The firms who have made offers are as follows :—Turner, Hoare and 
Co. (agents for Messrs. Siemens); J. Foster, electrician to Messrs. 
Greaves (cotton mill owners); Messrs. Killick, Nixon & Co. (agents 
for Messrs. Callender's Cable Company). An extra application was 
also received from a large firm. Doubtless by this time the report 
has been submitted. The Tramway Company are very anxious to 
proceed with their undertaking, but are blocked in the adoptian of 
electric traction, as they wish for a renewal of their lease for a 
long period. 


Bradford.—At the last City Council meeting Mr. T. H. 
Shaw, chairman of the Electricity Committee, moved the minutes of 
that committee, and in doing so read the report of the work of the 
electricity department during the half-year ended on June 30th 
last. He stated that the total income for the half-year was £17,723 
98. 5d., as compared with the corresponding period in the preceding 
year of £13,256 128. 114d., or an increased income of £4,466 168. 54d. 
The total expenditure for the half-year (including interest and 


sinking fund) was £16,751 18. 34d.,as against £11,523 10s. 4d. for 


the corresponding period of the preceding year. The net profit for 
the half-year, therefore, was £972 88. 14d., as against £1,733 2s. 74d., 
being a decrease of £760 14s. 6d. on the corresponding period of the 


_ preceding year. The number of consumers was 1,178, as against 


965, or an increase on last year of 22 per cent. The total number: 
of units consumed was 1,449,409, against 996,807, or an increase of 

45 per cent. (irrespective of current supplied for publiclamps). The. 
total profit since the opening of the electricity works (in September, 

1889), to June 30th, 1900, after paying interest and sinking fund, 

amounted to £26,986 Os. 64d., and the total amount written off for 
depreciation has been £14,372 17s., leaving the sum of £12,613 

38. 64d. to be appropriated as the Council might direct. The trade 

protit—that is, the profit before charging interest and sinking fund 

—for the half-year ended June 30th, 1900, worked out to £3 78. 2d. 

per cent. on a capital outlay of £241,838 88. 11d., and the net profit, 

i. e., after charging interest and sinking fund, shows a ntage of 

8s. on the same outlay. Taking the June half-year and the preced- 

ing December half-year together, the trade profit amounted to 

£18,186 14s. 1d., representing £7 10s. 5d. per cent. on the capital 

outlay. The net profit for the same half-years amounted to £4,369 

„ and represented £1 168. 2d. per cent. on the capital 

outlay. 


Bristol.— The Consolidated Petroleum Company, Limited, 
has just entered into arrangements with the Bristol Docks Com- 
mittee for the establishment of a large depôt close to Avonmouth 
Dock, and in connection with their works they needed electric 
lighting. The Docks Committee have recently established a gene- 
rating station at the Docks for motive power and lighting, and 
asked the Council's consent at the meeting on Tuesday to enter into 
a contract with the Petroleum Company to supply the current the 
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latter needed. Alderman.Pearson, the chairman of the E.L. Com- 
mittee, pointed out that it was a not very desirable arrangement to 
have two civic committees supplying electricity, and possibly com- 
peting with each other, and suggested that it might be found that 
the Corporation works at Bristol conducting operations on alarge scale, 
could supply the dock at Avonmouth more economically than cur- 
rent could be produced on the spot. The chairman of the Dock 
Committee explained that it was too late to entertain the proposal, 
as the works were being established, and further speeches elicited 
the fact that the Docks Committee, before setting up as producers 
of electrical energy, approached the Electrical Committee, but the 
latter did not feel justified in carrying their mains to Avonmouth, 
which is at least half a dozen miles from the centre of the city. 
The Council approved of the Docks Committee’s proposals. 


Coventry.—At a meeting of the E.L. Committee this 
week the manager's report showed an increase in consumption for 
the month of September of 424 per cent., but the increased cost of 
coal is affecting the working adversely. 


Dudley.—On Friday last Mr. H. P. Boulnois, on behalf 
of the L.G.B., inquired into the T.C.’s application to borrow £10,000 
for electric lighting in Dudley. It was explained by Mr. R. P. 
Wilson, consulting engineer to the Council, that the money would 
be spent in accordance with the resolution to wire houses free for 
electric lighting purposes. The charge to consumers would be 6d. 
per unit for two hours, and 14d. for the remaining 22. The tramways 
at present were the only consumers, and the company were paying 
2d. per unit for the first 150,000 per annum, and less in proportion 
as the quantity increased over that amount. They had supplied the 
tramways with 196,000 units during the past year, and a total con- 
sumption of 270,000 would be reached per year when the electric 
lighting was established. 


-- Dungannon.—The U. D. C. has appointed Mr. G. Coombe, 
of Belfast, to report upon the proposed electric lighting of the 
town. 


Epsom.—Delay in the introduction of electric lighting at 
Epsom has occurred through the original estimate for the cost of 
the installation being exceeded by £2,200, making the total cost, 
with contingencies, £18,300. Before contracts are signed further 
application will have to be made to the L.G.B. to increase the loan. 


Glasgow.—The Electricity Committee have intimated 
that the new power station at Port Dundas will be open for inspec- 
tion by electrical engineers and others interested on Saturday, 
13th inst., from 3 to 5 p.m. 


Heckmondwike.—The E. L. Committee reported at a 
meeting of the D.C. last week that the L.G.B. had sanctioned the 
borrowing of £14,343 for the purposes of electric lighting. 


Hereford.—The T. C. has come to a final agreement with 
the contractors for the electricity works (the Silvertown Company), 
the latter providing a spare armature, free of cost, in satisfaction of 
their liability in respect of penalties for delay. The necessity of 
extension of the electricity works is already making itself felt. 


Ince.—The D.C. on Wednesday decided to apply to the 
Board of Trade for a provisional order for electric lighting. The 
population is about 20,000. 


Kingston-on-Thames.— An attack has been made on 
the Corporation by Mr. C. Bolton, J.P., who arranges the statistics 
of the Corporation electricity department to support an allegation 
that the undertaking does not pay. From the official accounts, Mr. 
Bolton alleges that he abstracts figures showing the net deficits in 
the years 1895—9 to have been £1,555 98. 4d., £1,266 58. 5d., 
£1,131 138. 3d., £1,469 198. 10d., and £942 11s. 6d. The figures 
given by Mr. Bolton are not in accord with those presented to the 
Corporation last March, showing that the net deficits for the same 
periods were—£1,382, £1,326, £791, £1,112, and 447. 


London.—Hackney.—A special meeting of the Vestry 
took place last week, when tenders were received for the supply of 
electricity mains, and for the constructional ironwork required in 
connection with the buildings of the combined electricity and 
refuse destructor works. The tenders were referred to the E.L. 
Committee. ö 


Maidstone.— The E. L. Committee of the D. C. has recom- 
mended certain alterations in the original scheme in accordance 
with a report of Sir W. H. Preece; the plant is to be increased, the 
floor of the station raised above the highest flood level, an additional 
feeder laid, and the public arc lighting extended, at an additional 
estimated cost of £4,048. These recommendations were agreed to. 


Moffat.— The question of a scheme of electric lighting 
for the burgh has been considered by the Commissioners. Mr. W. B. 
Forman, electrical enginecr, has been interviewed on the subject, 
and is satisfied that a scheme of electric lighting by water-power 
could be carried out with profit to the burgh. The Commissioners 
have appointed and empowered a Committee to arrauge with 
Mr. Forman to prepare plans and report to the reconstituted 
Commission. 

Newport (Mon.).—At the last meeting of the E. L. 
Committee the office manager submitted a statement showing that 


the sum of £91,235 had been expended upon the electric light under- 
taking, that £80,815 had been sauctioned, and that a further sum of 


£30,000 would be reyuired to make up this differeuce and to cover 


the cost of further extensions of mains and transformers, and of the 


proposed changing over to the 250-volt system. It was, therefore, 
resolved that application be made to the L.G.B. for leave to borrow 
a further sum of £30,000. 


- Oldham.—An application by the Failsworth D.C. for 
terms for the supply of electric energy to their district has been 
declined by the Oldham Corporation. Ata meeting of the Oldham 
T.C. last week the chairman of the Electric Lighting Committee 
stated that the present station was started more with the idea of 
keeping companies out of the town than from any love they had 
for electric lighting, and on that account the station bad been in 
a great measure cramped. That fact had been a matter of very 
great inconvenience and expense to the Committee. Seeing the 
success that had followed the work of the Committee with the old 
station, the present Committee thought in starting afresh they would 
certainly be able to provide for the next 20 years by the system 
they were proposing to the Council. He that upon a revised 
plan and estimate of the proposed electric light and power station 
at Greenhill, together with a report of Prof. Kennedy thereon, 
being submitted, the Committee recommended that the Council 
instruct the town clerk to make application to the L. G. B. for ita 
sanction to the borrowing of £157,000 for the p of erecting a 
station for the supply of electrical energy for lighting and power, 
and for tramway purposes. The recommendation was adopted. 
On Thursday (the 16th inst.) Mr. A. P. Trotter was to hold an 
L.G.B. inquiry for that purpose. 


Richmond.—Mr. W. Wisdom, whose tender for the erec- 
tion of the new Infirmary for the Richmond Guardians was 
accepted, being £1,400 below the next on the list, found that he 
accidentally omitted to add up an amount of £578 for electric 
lighting fittings. Mr. Wisdom applied to amend his tender before 
the contract was sealed, and consequently the board, after a lengthy 
discussion, has decided to ask for fresh estimates from all the firms 
interested. 


Ryde.—The L.G.B. have given their assent to the appli- 
cation of the T.C. to borrow money for the electric lighting under- 
taking. 

Stirling.— The Lighting Committee have reduced the 


charge for the supply of electric light to basement premises lit 
during the day from 6d. to 4d. per unit. 


Stockport.—The R.D.C. has resolved not to proceed 
with the provisional order for the electric lighting of the district. 

Stroud (Gloucestershire).—A special meeting of the 
U.D.C. was held last week to consider the desirability of 
applying for a provisional order for the electric lighting of the 
district. After some discussion, the meeting was adjourned for a 
fortnight for the purpose of further considering the matter. 


Swindon.—The two D. Cs. have decided to borrow the 
sum of £31,000, upon the necessary permission of the L. G. B. being 
obtained, for the purpose of carrying out the first portion of the 
electric light scheme for the town. 


Warwick.—At a meeting of the T. C. on 9th inst. the 


British Electric Traction Company gave notice that they intended 
to apply for a provisional order to supply electric lighting for the 
town. i 


Weybridge.—In view of the coming introduction of 
electric lighting by the Staines and Weybridge Supply Company, 
the local gas company has made a reduction of 5s. per lamp for 
public lighting for the Weybridge district. 

Weymouth.— The T. C. met yesterday to discuss whether 
to apply for a provisional order. 


Wolverhampton.—The E. L. Committee have resolved 
that from November 12th next, the charges to consumers of elec- 
trical energy to the extent of 12,000 units and upwards annually, be 
as follows :— : 


Unite per annum. Price per unit. 
12,000 to 20,000 .. 4d. 
20,000 to 80,000 .. 875d. 
30,000 to 85,000 .. 85d. 
85,000 to 40, 000 825d 
40, 000 and upwards . dd. 


ELECTRIC TRACTION NOTES. 


Blackburn and Burnley.—The iLight{Railway Com- 
missioners Fave recommended the B. of} T. to grant an order 
authorising the construction of a line connecting¥Blackburn wits 
Rishton, Whalley, and Burnley. The plans prepared by Mr. C. 
Chadwell, of Blackburn, engineer to the promoters, shows that the 
total length of line, which is to be double throughout, will be 14 
miles, and the estimated cost is £154,000. The County Council 
have made it a point in their attitude towards the undertaking that 
the county ratepayers should not be asked to subsidise it to the 
extent of a penny piece by the widening of roads or bridges. 

Blackpool.—The offer of the Blackpool and Fleetwood 
Tramroad Company to supply electricity temporarily to the Cor 
poration tramways at 2d. per Board of Trade unit has been 
accepted. 
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Colchester.—The Corporation having decided to apply 
for a provisional order, Messrs. Massey & Allpress, of Westminster, 
have been engaged as consulting engineers to carry out the pre- 
liminary work for the tramways scheme. 


Edinburgh.—It is well known that the City of Edin- 


burgh possesses a very extensive system of cable trams, but the 
numerous accidents which have arisen from time to time have given 
rise to a good deal of dissatisfaction. We read in the Glasgow 
Herald that at a meeting of the Edinburgh Town Council on 2nd 
inst., Judge Kellock moved that, in view of the electric tramway to 
be run from Musselburgh to Joppa, and the importance and con- 
venience to the public of a through service to Edinburgh, that it 
be remitted to the Lord Provost’s Committee to consider the whole 
question of traction between Edinburgh and Joppa, with powers to 
employ skilled experts and report. Lord Provost Sir Mitchell 
Thomson pointed out that the route had already been cabled at the 
anxious desire of the lessees, who had given as their reason that a 
uniform system of traction would enable them to use cars from 
other parts of the city on the Portobello route. Judge Kellock held 
that the circumstances had changed siffce cabling was decided on by 
the Council. Particularly there was this matter of the electric 
tramway to Musselburgh. Electric traction had alsq been greatly 
improved. The Lord Provost: Are you aware that the route has 
been cabled long ago ?—Judge Kellock: Yes; but the question is 
whether this cabling might not be utilised for underground electric 
traction.— Was the Council so impotent in the hands of the lessees 
that it must simply do what they wanted ?—The Lord Provost said 
they had an honourable undertaking to go on with cabling.—Judge 
Kellock: If we can show the lessees a cheaper method of traction, 
surely it is to their interest.—Judge Steel said the matter had been 
inquired into, and they had been informed that the cabling work 
done was unsuitable for an electric tramway.—Dean of Guild 
Ormiston seconded the motion. He thought an electric power 
station in Portobello would’ form an admirable centre for Portobello 
and Musselburgh. He had not much faith in the anxiety of the 
parties who were constructing the cable tramways to get on with 
the work. They had had a magniticent object lesson of that in 
Edinburgh, and he did think it would be advisable to reconsider 
this matter: The motion, on a show of hands, was defeated by a 
large majority. 

If the Edinburgh Corporation wishes to know how to set about 
the conversion of cable to electric tramways, we would refer it to 
the reconstruction works now proceeding in connection with the 


Broadway cable line in New York City. It is only eight years since. 


horse haulage was abandoned here in favour of cable, and now it 
speaks volumes against cable traction to mention that this the last 
prominent cable line in the United States has gone over to elec- 
tricity. Some photographs showing the conversion work in actual 
progress appeared in the Electrical Review (N.Y.) for September. 
The Broadway lines of the Metropolitan Street Railway Company 
represent probably the busiest piece of street railway track in the 
world. As a preparation for the change to electric operation by the 
underground trolley or open-slot conduit system, the company has 
begun the relaying of the rails on this track and the placing in of 
the hand-hole boxes in which the insulators to carry the two steel 
conductors of the electric system will be placed. It is expected 
that the cable will remain in operation until some time early in the 
Spriog of 1901, when the conductors will be installed in place and 
electric cars will supplant the grip cars on the busiest artery of the 
metropolis. The new track that is being laid consists of 110-lb., 
7-inch grooved girder rail. It is quite likely that if the track were 
being entirely rebuilt to-day a deeper section would be used, but at 
the time that the cable road was constructed, in 1892, a 7-inch 
girder rail was considered an extremely heavy section for street car 
service. This fact is mentioned by our contemporary as an illus- 
tration of the rapidity with which electric traction has developed, 
and its extraordinary influence upon street railway engineering. 
Of course, withthe present yokes and foundations of the Broadway 
track it will not be possible to replace the rails with those of deeper 
section. The composition of the rails has been chosen with great 
care in order to secure the hardest steel that could commercially be 
manufactured and handled. The result is that the new rails contain 
between 0°55 and 0°65 per cent. carbon and are calculated to with- 
stand for a long time the exceedingly heavy traffic of street cars and 
wheeled vehicles on the Broadway. The rails will not be bonded 
since no current is returned to them, but will be connected together 
with eight-bolt fishplates. | 


Electric Mail Carts.— We read in L’ Electricien that the 
postal authorities of Germany have just acquired for the munici- 
pality of Frankfort, which already possesses electric tramways, seven 
automobile cars and the same number of trailer cars. All these 
vehicles have been converted into mail carts. By this means a great 
saving of time and money has been effected in the transport of 
letters. Theservice of Frankfort, which formerly, with the ordinary 
carts, necessitated 40,000 journeys annually, is now reduced to 
20,000 journeys with the electrical carts, although the service is now 
much more developed. | 

Glasgow.—At a special meeting of the Tramways Com- 
mittee it was decided that Messre. McCartney, McElroy & Co. should 
at once proceed with the overhead work for the tramway extensions 
in Alexandra Parade, Cumbernauld Road, Keppoehill Road and 
Great Western Road, and that the Lorraine Steel Company should 
proceed with the special track work for these lines, including 
crossings, points, &c. The subject of these contracts was sent back 
to the Committee at the last Council meeting with powers. 


Glossop.—A supplemental agreement with the Urban 


Electric Supply Company, Limited, with respect tò the proposed 
tramways in the borough has been adopted by the Council. 


Italy.—Good "progress is being made with the conversion 
of the Bologna-San Felice Railway to an electric line. It is 
expected that traffic will be started in a few weeks. 


New York Underground Railway.—According to 
Engineering, the contract for this rapid transit line was awarded to 
Mr. J. B. McDonald, of Park Row Building, New York. Mr. 
McDonald divided the work into 15 sections and sublet contracts 
for them. Each of the contractors, who are to build the various 
sections, will perform all work complete on the sections which were 
awarded them. Besides the machinery and apparatus required in 
performing the work of tunnelling, the respective contractors will 
equip their sections complete, this work requiring ventilating 
plants. The tunnelling in all the sections above Union Square will 
require considerable rock drilling and blasting. For this purpose 
certain of the contractors are purchasing air-compressing plants and 
the necessary accessories. In certain of the sections running 
through Harlem, viaduct work will be necessary where the line 
emerges from the tunnel and runs overhead. Work is now 
being started simultaneously on all sections. Three years will be 
required for the completion of the line. Some details of the tun- 
nelling work in connection with this system were given in the 
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Newport (Mon.).—The sub-committee appointed to con- 
sider the whole question of carrying out the scheme of electric 
tramway traction and power supply, conferred with Mr. Parshall 
upon certain details in connection with the proposed installation, 
when it was decided to provide, in the first instance, for putting 
down four sets of plant of 500 kw. capacity, which would be capable 
of dealing with the whole of the tramways and a considerable 
demand for power. It was also decided that room should be pro- 
vided in the generating station for laying down additional plant. 
The question as to whether the engines should be run non-con- 
densing or otherwise, the type of boilers to be specified, and other 
details were also discussed, and will ke dealt with in the report by 
the engineer. 


Portsmouth.—The Board of Trade having suggested 
that on the introduction of electric traction by the Corporation, on 
the transfer of the tramways from the Provincial Tramways Com- 
pany, the cars should be fitted with rheostatic electric brakes, the 
Tramways Committee decided that a deputation should interview 
the authorities. The adoption of the suggestion as to the brakes 
would have involved an expenditure of £20 per car, or £1,600 in all, 
It was pointed out that the rheostatic brake was intended more par- 
ticularly for hilly districts, whereas Portsea Island is a flat district, 
and that the electric safety brake which had been provided for was 
amply sufficient. The members forming the deputation suc- 
ceeded in satisfying the Board of Trade officials, and consequently 
S Portsmouth cars will not have to be fitted with rheostatic 

es. 


South Staffordshire.—It is stated that the British 
Electric Traction Company have, in consequence of the delay in the 
arrival of the Board of Trade certificate, decided to temporarily dis- 
continue running cars between Cradley Heath, Old Hill, Netherton 
and Dudley. The company have adopted a 20 minutes’ service on 
the Sedgley route, and it is hoped shortly to have a quarter-of-an- 
hour service. l ' 


Southport.—The Southport electric cars are to be fitted 


with “ never wet” seats. 


Stirling.—Negotiations are again proceeding with the 


Stirling Police Commissioners and the Electric Tractién Company 


in connection with the purchase and conversion of the tramways. 
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TELEGRAPH AND TELEPHONE NOTES. 


Belfast Telephones.— The Belfast Corporation has 
under consideration the desirability of establishing a municipal 
system iu the telephone area of Belfast, which includes the district 
of Larne, and is shortly to send a deputation to the Larne T. C. 
to lay the matter before it. 5 


The Chifu-Tsin-Tau Cable.— Reuter's Berlin agent 
stated on 5th inst. that the cable which was laid between Chifu and 
Tsin-tau for account of the German Government was opened for the 
transmission of messages on 4th inst. The territory of the Kiao- 
chau is thus joined to the international cable system. No change 
will be made in existing rates. 


The Telegraph Wire Export Trade. —After a long 
spell of activity the export trade of the country in telegraph wire 
and apparatus connected therewith appears to have entered upon a 
guiet time. The value of such exports during the past month only 
amounted to £80,248, as compared with £724,212 in the previous 
month, and £44,512 in September, 1899. The activity which has 
prevailed in this branch of trade this year is well indicated by the 
fact that the value of the shipments during the nine months ending 
with September reached a total of no less than £2,469,476, as con- 
trasted with only £731,337 in the first nine moutus of 1899. 


(Continued on page 591.) 
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THE ELECTRICITY. WORKS OF CHEVRES 
(GENEVA). : 


As long ago as 1880, the Corporation of Geneva was distri- 
buting power generated by the waters of the River Rhône ; 
and in 1882 the town obtained a concession authorising the 
Corporation to make use of the whole power of the river 
traversing Geneva, to utilise 6,000 H.P. at Coulouvreniere, 
and to exercise control over the Lake. The works at Cou- 


louvreniére were begun in 1888, and commenced operations 


in 1886. 
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PLAN OF THE Works AT CHEVRES. 


However, the demand far exceeded the supply, and in 
1892 the Geneva Government was applied to for the con- 


cession of another fall, giving a power more than three 
times as great as the first; this was the origin of the 
electricity works of Chevres, the subject of the present 


article. It was found necessary later on to apply for a third 


fall, still more powerful than the second. 

. The Chevres works were not carried out without meeting 
with those difficulties to which all hydraulic undertakings 
are subject; at the time when it became necessary to start 
on this great work, there did not exist any similar under- 
taking which had passed through a parallel experience. 
The way had to be shown, and it was not possible to profit 
by the experience of others, as it is now. | 

The work has at ae been completed, and electrical 
energy is now distributed for all purposes in the Canton of 
Geneva; it is, therefore, an opportune moment to examine 
some of the difficulties overcome, and the successes 
achieved. 

After the year 1886, the development of the hydraulic 
service was continually ‘increasing, so that the groups of 
pumps and turbines, Nos. 1, 2, 4, 5, and 6, erected in 1886, 
were added to as follows :— — of 4 i 
Set No. 3 


1887, one pump turbine: 

1888, two „ . 955 Sets Nos. 7 and 8 
1890, „ „ .. „ 9 „ 10 
1891, „ „ y ea « Wd a ll, 12 
1892, ” n ” ae 55 13 ” 14 


It was, therefore, foreseen that this regular increase would 
continue in the following years, and that the day would 
arrive when the power of the Rhône at Coulouvreniere 
would be entirely absorbed. The space reserved for machines 
19 and 20 had been placed at the disposal of the Com- 
pagnie d’Industrie Electrique,” to enable them to establish 
here a central. station for alternating current supply, which 
tation the town was to acquire at the end of 1895. On the 
other hand; the concession given to the gas company expired 
at the same time, and the town was going to take the 


gas service over. According to calculation, it would be 


necessary to substitute electric for gas lighting for the 
streets to a large extent; this change, taking into account 
the increased illumination, represented an additional 
expenditure of energy of 700 H.p. In order to 


satisfy the continually growing demand for electric street 
lighting, and in order to be ready for supplying the Inter- 
national Exhibition in 1896 in a satisfactory manner, it was 
necessary to construct a second Works very quickly. Already 
in 1882 the Administrative Council had considered the 
question, and reports had been drawn up and examined. 
They then applied to the State Council for a concession for a 
further part of the Rhône; after examining the matter, this 
body drew up the basis of a convention in 1885, reserving 
25 per cent. of the net profits for the State after deduct- 
ing 6 per cent. for interest and redemption of capital. 
Finally, on October 21st, 1890, the Cor- 
' poration, on the advice of the Adminis- 
trative Council, passed a vote of 10,000 
francs to defray the cost of studying various 
re schemes. The investigation was carried oat 
— under thd direction of M. Turrettini, Ad- 
ministrative Councillor, by the technical 
staff of the Hydraulic Service, and on April 
29th, 1892, this gentleman presented to 
the Corporation a report supporting the 
application for a concession for the second 
Works. 

During these 12 years the sale of water, 
and particularly of hydraulic power, had 
increased in a manner quite beyond the ex- 
pectations of the most optimistic. 

In 1880 the receipts were about 274,000 
francs, and in 1892 these had reached over 

658,000 francs. The hydraulic power re- 
ceipts included in the above had, however, in- 
creased five times, whilst the annual cost of 
a horse-power had been reduced from 1,200 


do 400 francs. The quantity of water 


raised in 1880 was 5,480,615 cubic metres, 
and this in 1892 had increased to 81, 608, 597 
cubic metres. 
The Schmid motors, generally in use in 
1880, did not exceed + H.P. ; after 1886 many turbines of 
various types were installed, of which the power reached 
200 H.P. The capital employed in 1880, after deducting 
sinking fund, was 1,187,296 francs; in 1892 it reached 
6,407,308 francs. 

The net revenue from the water service, after deducting 
interest and sinking fund, and including the water used by 
the Corporation at its net cost, increased from 136, 780 
francs in 1880, to 183,958 francs in 1892. 

The studies made by the Hydraulic Service comprised great 
numbers of measurements, and many observations and 
examinations of various sites. The available heads at five 
places were tabulated as follows: — 


| Normat high water | Normal low water 
metres. 


Location. | meini 
| | 
(a) Iles d' Aire 8 0°85 , 3°65 
(b) Vernier Mill > i 
1.—With tunnel . £00 +00 
2.—Dam for high water 2°30 5°40 
3. Dam for low water 0°65 200 
(c) Above Chèvres . 4°40 7 9⁵ 
(d) Below Chèvres ... ue 505 8:80 
10:40 


(e) Below Lagnon 635. 


Referring to the first location, the cost of the turbine 
under these conditions would have been greater than farther 
down stream. Besides, in order to simplify the electrical 
machinery, it was desirable that the speed of the turbine 
should be at least 80 revolutions per minute in order to 
permit of direct coupling; but such a speed could not be 
obtained with these heads. 

As regards the Vernier Mill, the estimated cost of the 
tunnel was 1,820,000 francs; this would have been reduced 
by building a dam, but then the head would have been 
reduced from 4 metres to 2°3 metres. It was, therefore. 
necessary to consider sites still further down stream. The 
following interesting table was compiled, showing the 
different powers which could be obtained at various heads 
with a turbine of similar type to those at Coulonvreniere. 
and for each example the net cost per H.P, It was assumed 


— —— — — — 


Vol. 47. No, 1,194, Ocroper 12, 1900. "THE ELECTRICAL REVIEW. 


587 


that the turbines would also cost the same amount as those 
at Coulouvrenière. 


Head. Flow. Volume. | H.P. B. H. P. Revs. | Francs. 
| | i 
2 65 vr/ 29H 3 ·9976 =Q 75 2 15 22 2028 Per H. p. 
Metres. Metres. Cub. metres. | 
0°65 2°32 - 8'35 723 50˙6 15°00 | 533.60 
2°20 427 | 15°36 450°6 | 315°4 28-00 85.60 
400 579 ~ 20°71 1104:00! 7728 37:5 35.00 
500 6°44 23°16 154400 1080:00 42˙00 25.00 
6°00 7°05 25°37 2030°00 1421:00 46:00 19.00 
700 7°62 27°40 255800 1790-00 50:00 15.10 
8'00 8:14 29°30 3125:00 2187:09 53°00 12.30 
9°00 864 | 31:08 | 3729:00 2610-00 56°00 10.40 
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GENERATING STATION. 


On comparing theze two tables, it became apparent that 
the best place for the works, at a cost not too high, was 


The site at Lagnon was discarded, because of the increased 
distance, and the extra cost.of appropriation. A report was 
then drawn up, examined by*an independent expert, and 
presented to the Corporation. “Afterwards certain difficulties 


TURBINE-HOUSE IN COURSE OF CONSTRUCTION. 


cropped up with reference to the dam, and it came to the 
knowledge of the Administrative Council that there were 
some large dams in England on the Stoney system—a system 


which had been adopted for those on the Manchester Ship 


Canal. 


M. Turrettini, the president, and M. Butticaz, engineer of 
the Water Service, came to England to examine the system. 
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VIEW OF WEIR AND GENERATING STATION. 


situated about 600 metres below the Chevres Mill. With 
5 metres of normal head, the fall was sufficient to permit of 
direct coupling, With an adjustable weir the power at times of 
low water would be 120 cubic metres x 8°80 = 10,560 H.P. 


The superiority of the Stoney method lies in the ease with 
which enormous gates can be manipulated with a limited 
staff of attendants.’ This is done by rotating the gates 
on movable rollers. } : 

F 
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The only question to be decided was whether it was pos- 
sible to construct a similar dam at Chèvres; the inventor, 
Mr. Stoney, wished to do the work himself, but on learning 
that the town was carrying out the undertaking, he arranged 


that the work 
should be done in 
Switzerland. 
However, there 
was another hitch. 
Before voting the 
money, negotiations 
for purchase had 
been entered into 
with theowner of the 
land for the build- 
ings and their sur- 
rounding—about 50 
heetares. This 
person first asked 
100,000 francs, 
then 80,000 franes, 
and the town offered 
70,000 francs. 
After the Bill had 
been passed, the 
negotiations were 
resumed, when it 
was found that the 
land had been sold. 
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Fig. 3.— EXCITER TURBINE 
Cross SECTION. 
DIMENSIONS IN MILLIMETRES. 
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The town only required 6 hectares for the actual buildings, 


but the new landlord asked 


75.000 francs for this. 


In 


consequence of this exorbitant demand a new site was 


7 if 
2 


n 1 * 
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1. Construction of the dividing dike, the coffer-dams on 


the left shore, and the dam, 
of the 


2. Construction 
shore, the turbine 


Ò e- F 8 =. 
— 
i 
i 
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* it 


fiye intermediate 


for six gates, each 


buildings, 


piers, having 


coffer-dams on 
and 


Fic. 2.— REGULATOR, VERTICAL AND HORIZONTAL 
SECTIONS. 
DIMENSIONS IN MILLIMETRES. 


between 
with an opening of 10 metres, 


the right 
the head and tail 
races. 

3. Erection of 
the machinery, and 
laying of the 
feeders. 


FIRST UNDERTIAK- 
ING, 1893.— 
THE Dam. 


The chief work 
of this undertak- 
ing was the con- 
struction of the dam, 
but it is unneces- 
sary for the 
purposes of this 
article to deal 
at length with 
these operations. 
Taken as a whole, 
the dam consists of 
one inverted arch 
foundation, two 
abutment piers, 
them spaces 


the said gates, and the gear for moving them. The 


oe J * 
4 15 : 4 


i 
— * 


INTERIOR OF GENERATING STATION. 


chosen, 600 metres up-river, and opposite the Chevres Mill. 
In 1893 the Corporation voted a credit of 3,000,000 francs 


for the first portion of the works. 
work comprised three sections :— 


The programme of 


draining-off went 


on for 
done partly by a Dumont pump of 


nearly 


a year. It was 
10,000 litres 


capacity, worked by a portable engine, and partly by 


a pulsometer. 


— 


— 
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SECOND UNDERTAKING, 1894.—THE STATION. 


The turbine building is 137 metres long. The founda- 
tions comprise 18 bays, 7˙5 metres centre to centre, separated 
by piers of 1°5 metrea thickness, This series of vaults is 
usd for the following, beginning up stream :— 


1. Oil pumps. 

2. Exciters, oil pumps, and exciter turbines. 
3. Oil reservoir, inflow and outflow channel. 
4 to 18. Generators and their turbines. 


The foundations comprise the following quantities :— 
15,712 cubic metres of concrete with various limes (200 kilos. 
per cubic metre): 97 cubic metres of cement concrete (400 
kilos. per cubic ` 
metre): 1,784 
cubic metres of 
ditto (200 kilos, per 
cubic metre)—or a 
total of 17,593 
cubic metres. The 


— 
U 


9 


bilding itself, at U 
the down-stream (CAN 
end, comprises 12 
various offices, &c., À 


and then follows 
the large machine 


mom. A gallery 
for visitors runs 
the whole length 


of this room. 


THIRD UNDER- 
TAKING, 1895.— 
THE MACHINERY. 


During the year 
1x95, the first three 
sets of generators 
and two sets of ex- 
citers were installed. 
Each of the gene- 
rator sets, which 
have a minimum 
output of 1,000 
H.P. each, consists 
of one large 
double turbine, and 
analternator 


mounted on the 
same shaft. The 
exciter sets also 


consist of similar 
tarbines with ex- 
citerz, but their 
output is only 150 
H. p. each, 


THE TURBINES. 


The daties which 
the turbines had 
to fulfil, according 
to the condition of 
the river, may be 
Summarised as 
follows :— 

l. Winter conditions, low water.—Net fall 8°50 metres. 
Output 1,200 H. p. (effective), with a volume of water 
as small as possible, yet at the maximum efficiency. 

2. Summer conditions, high water. — Net fall 4°30 
metres. Output 800 H. P. (effective), with an optional 
volume of water to the extent of 50 per cent. efficiency. 

3. To maintain in every case, and under all conditions, 
a speed of 80 revolutions per minute, yet without it being 
necessary to have too large or too costly machinery. 

The problem, therefore, presented two principal condi- 
lions for solution. — 

(a) To obtain a good output when the turbines were 
obliged to run with a partial admission on 50 per cent. 
of their blades, although it is the contrary effect which 
is generally realised. 


PA 
AA. 


Dimensions in millimetres ; water level in metres. 


Fic. 1.—DOUBLE TURBINE AND GENERATOR, CROSS SECTION. 


(b) To attain a relatively very high speed considering the 
fall, its variable qualities, and the large horse-power 
required. 

Two firms sent in schemes—Messrs. Faesch & Picard, of 
Geneva, and Messrs. Escher, Wyss & Co., of Zurich—that 
of the latter being adopted, 

Selts 1 to 5,—The great importance which the variation’ 
of the fall assumed when the object aimed at was to obtain 
the highest possible number of revolutions with such large 
units, led to the adoption of double turbines, that is, of two: 
turbines one above the other, on the same shaft (fig. 1). 

The lower turbine is specially arranged for times of low 
water, when it drives by itself and develops 1,200 H.P. with 
the maximum fall 
of 8°50 metres. 

The upper tur- 
bine, on the other 
hand, is for times 
of high water, and 
its dimensions are 
proportioned in such 
a way as to give, 
when running to- 
gether with the 
lower turbine, 800 
H. p. at the mini- 
mum fall of 4°30 
metres. This double 
arrangement per- 
mits of maintaining 
continually, and 
under the two afore- 
mentioned con- 
ditions, a uniform 
speed of 80 revolu- 
tions per minute. 

The two turbines 
are constructed on 
the principle of 
conical reactive tur- 
bines, patented by 
Escher, Wyss & Co., 
each one having 
three rows of blades, 
and the water being 
introduced through 
their upper part. The 
method of construc- 
tion makes it pos- 
sible to realise a 
relatively high 
number of revolu- 
tions despite the 
small height of the 
fall, and to obtain 
large channels of 
flow for the moving 
wheel as well as for 
the guide wheel. 

After the water 
has passed the 
upper turbine, 
which runs partly 
with a suction head, 
it is conducted into 
an §-shaped channel 
made of concrete strengthened with I-beams and escapes 
into the tail race. 

The lower turbine runs almost entirely by the pressure of 
the fall. The shaft, of massive steel, 0°3 metre diameter, is 
firmly supported by four bearings and coupled direct to the 
alternator shaft, at the upper end of which is a ring bearing 
specially constructed for forced lubrication. 

The guide wheels have special kinds of blades, allowing of 
regulation by means of sub-divided sluice gates with an in- 
stantaneous circular movement, giving an exceptionally prompt 
regulation. Each of the two turbines has separate sluice 
gates, whose action controls the three rows of the guide 
wheel simultaneously, the orifices of which it opens or shuts 
with a movement having a relatively very small amplitude. 
Each of the sluices has its own regulating gear, arranged in 


| —— 
ii 
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such a way that it is in direct connection with the automatic The centrifugal governor is controlled by springs and 
governor. The latter is placed at the side of the alternator works on knife edges under an oil jet, and its action by 


and is operated from“ the turbine shaft by means of bevel means of the regulating apparatus is very prompt. The 


RECORD Joixr MakinG.—Fia. 1 RECORD Joint Makinc.—FIe. 2. 
wheels and belts. The hydraulic regulating apparatus balls and the regulating valve, as well as the piston valve, 
is worked by the fgovernor, and operates, according to its are connected together by means of a lever and link motion. 
position, by acting The operation of 
on one or other of this regulating 


the sluice gate. SESAT 3 2 mechanism is ` so 
This movement. PS i ae l aTa Y 24 sensitive that the 
particularly at the 8 i Snes s i ' l actual regulating 
time of starting, ; ie devices—that is, the 
acts at first on the OR : „ sluice gates follow, 


lower sluice gate: * M as it were instan- 
afterwards, when ihe a v taneously, the 
this’ is completely Fü . movements of the 
open, on the upper 
sluice gate, follow- 
ing automatically. 
At the commence- 
ment of stopping 
the same action 
takes place in in— 
verse order, 

The regulating 
apparatus (fig. 2) 
consists of three 
cylinders mounted 
on a common foun- 
dation. The two 
outer cylinders and 
the centre chamber 


balls as if they 
were connected 
directly to the 
governor, and, in 
fact, the regulation 
is most perfect de- 
spite the highly 
unfavourable con- 
ditions. The tests 
which were made 
gave the following 
results: In the 
case of the sudden 
variation of the 
load by about 300 
H. P., the number of 


of the differential revolutions were 
cylinder are under RECORD JOINT MAKING.—FIG. 3. reduced moment- 
a constant oil arily by 3 per 
pressure of about 15 atmospheres, produced by a special cent.; in the case of suddenly throwing off the 
pump which also feeds the ring bearing. The pressure full load from the two turbines the variation. was 
in the large chamber of the cylinder is modified from 3 per cent. to 5 per cent., and in the space 


Recor JOINT MakinG.— FIG. 24. RECORD JOINT Makina.—Fie. 4. 
according to requirements by the governor by means of a of 4 to 5 seconds the governor had re-established normal 
regulating valve, which induces the motion in advance of or speed. 


later than the piston valve. The exciter turbines (fig. 3) are also conical turbines with 


— 
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three rows of blades, but with a closed chamber, a short 
conical adductor suction tube, and a hollow cast-iron shaft 
with an ordinary step bearing. 

The regulating arrangement for these turbines consists 
also of a sub-divided sluice gate for the three rows of blades 
and of a governor, exactly similar to those of the large 
turbines. 
ä (To be continued.) 
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RECORD BREAKING JOINT MAKING. 


By L. ANDREWS, Borough Electrical Engineer, Hastings. 


Ar the r recent meeting of the Municipal Electrical Engineers 
at Huddersfield, Mr. Wilkinson, of Harrogate, in his paper on 
“ The Distribution of Electricity,” referred to the fact that 
B service joint box for a triple-concentric cable costs from 
£2 to £3 5s., and in the discussion on this paper, the writer 
mentioned that the Hastings Corporation had for some time 
been using a joint box which only cost £1, and that one 
jointer was able to connect on as many as eight or 10 services 
in a day. As several members expressed themselves anxious 
to know more about this joint, whereas others doubted the 
possibility of getting jointers to make satisfactory joints in 
so short a time, I have had a series of photos. taken, showing 


the entire process of connecting a concentric service on to a 


triple-concentric main. 


Fig. 1 shows the service and main as it was left by the 


labourers ready for the jointer. 
Fig. 2 is peas of the joint exactly 15 minutes after 
the jointer had commenced work upon it. It will be seen 


that 8 or 4 inches of the outer insulation has been cut away 


from both cables, the outer or neutral conductor of the 
triple has been cut and splayed back, about an inch of 
the insulation between the outer and intermediate con- 


ductors has also been cut away, and the inner conductor of 


the concentric service has been sweated on to the inter- 
mediate conductor. 


Fig. 24 shows the joint in the same stage, except that 


one of the half clips, used for completing the outer or neutral 
eircuit, has been placed in position. The clearance between the 
intermediate and outer conductors is here shown. This clear- 
ance is filled up when the joint is completed with melted wax 
or other highly insulating compound. The other half of the 
conducting clip is shown on the right-hand side of the pit 
in fig. 2A. 

Fig. 3 shows the joint 12 minutes after the photo. shown 
by fig. 24 was taken. 
ductors of each of the cables have been bound and sweated 


on to the outer conducting clip, and the bottom half of the 


exterior cast-iron box has been placed in position. 

The final photo., fig. 4, taken 64 minutes later, shows 
the completed joint with the top half of the cast-iron box 
bolted into position, and the whole of the space inside the 
clips, and between the clips and the outer box, filled with 
melted wax. 

The total time taken in making this particular joint, from 
start to finish, was just 334 minutes. Is not this a record? 

This joint box, which is the invention of Mr. J. Glass, 
mains foreman to the Hastings Corporation, has been exclu- 


sively used on the. Hastings mains during the past 12 months, 


The insulation resistance of a completed joint is usually 
several hundred megohms, and it will stand a pressure of 
over 10,000 volts without showing any signs of breaking 
down. The conductivity of the cable is practically unaffected 
by a number of joints being taken off in a comparatively 
short length, as all the joints are soldered, added to which, 
where services can be taken off the intermediate and neutral 
conductors, the neutral conductor is the only one cut. The 
practice at Hastings is to joint small consumers’ services on 
to the intermediate and neutral conductors, and large con- 
sumers on to the inner and neutral; by this means the system 
is balanced by about one inner connection to every four or five 
outer connections. The process of jointing a service on to 
the inner conductor is practically the samé as that shown by 
the photographs, the only difference being that an additional 
pair of half clips are used for connecting up the intermediate 


Here it will be seen the outer con- 


conductor, which, in this case, kas to be cut asunder to enable 
the inner conductor of the concentric to be jointed on to the 
inner of the triple. 

As the completed joint takes up very much less room 
than an ordinary joint box, a joint can be made in positions 
where it would be quite impossible to use an ordinary joint 
box. 

It will be noted that the clearance between the con- 
ductors is not in any way dependent upon the skill of the 


jointer, but is fixed by the branches of the clips resting on 


the insulation of the cables, These clips are drilled out to 
fit cables for which they are intended to be used. 

There are many other useful points about this gout, which 
will be apparent to those using it. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 585.) 
Telegraphic B and Repairs :— 
CABLES, 


INTERRUPTED. REPAIRED. 


Paré-Maranham 1, 1900 
Cearé-Maranham Feb. 20, 1900 
Paramaribo-Cayenne Oct. 6, 1900 
Wer Irons: 
Mole St. Nicholas-Oape Haitien.. March 6, 1900 š 
June 90, 1899 
St. St. Louis ee Bathurst P . Aug. 25, 1900 
Tarifa-T . r io s .. Jan. 2, 1900 
Zanzibar. aa aiia e.. °` ee es . Sept. 29, 1900 0 0 
LANDLINES :— 
OHINESE :— l ! 
Tientsin-Pekin June 13, 1900 
ekin- 85 June 14, 1900 sè 
Mentain, via Shanghai 8 June 19. 1900 = 
en ee ee ee e une 
Tientsin- Niuchwang ee “ee eo ee June 18, 


BOUTE AMERICAN :— 
Communiostions with all omoa ol Columbia 


beyond Buenaventura .. January 29, 1900 oe 
Ecuador landlines .. os es arch 18, 1 
Landlines south of Serena ‘ July 80, 1900 
Communication “via Hanekine" m en 
on Persian territory . Feb. 24. 19000 
Paramaribo. cayenne . Oct. 6, 1900 . 
All Hayti landlines . . Oct, 9, 1900 


Glasgow Telephones,—At the last meeting of the Cor- 
poration Mr. Alexander, in moving the adoption of the telephone 
minutes, said that while the work of erecting the telephone system 


had been delayed by the difficulty of obtaining materials from the 


contractors, they were now: getting on satisfactorily. The com- 
mittee hoped to make a start at the end of this year. They had 
already got 3,600 bond fide subscribers. 


The Mexican Cables.—The Western Union Telegraph | 


Company announces the complete restoration of telegraphic com- 
munication vid Galveston, with Mexico and Central and South 
America. The damage to cables and land wires near Galveston and 


throughout the United States, caused by the hurricane on the 10th 


ult. has, it is added, made it impossible to sooner restore reliable 
communication. 


New U.S. Cable Ship.—A New York exchange says 


that the U.S. army transport Burnside has been recently fitted out 
at the Morse Ironworks, Brooklyn, N. X., as a cable ship for the 
exclusive use of the Government. She is preparing to sail soon 


with a deep-sea cable to be laid in the Philippines. The Burnside © 


has been completely overhauled, and all the necessary cable 
appliances have been installed. Three large cable tanks have been 


built in her hold, each about 25 feet in diameter and 15 feet 


deep. Each tank has a capacity for 250 miles of cable. The cable 
will be laid under the supervision of Capt. Squier, of the Signal 
Corps. The Burnside was formerly the Rita, one of the prize 
steamers captured from Spain during the late war. The Burnside 


will take the place of the cable ship Hooker, which was wrecked on 


Corregidor Reef, near Manila, some time ago. 
Portsmouth Telephones.— The promoters of the 


Municipal Telephone Exchange, for which a license has been 
sought, are much encouraged by the number of applications for 


instruments which have been received. At the end of last week 
these totalled up to over 500. The Fareham urban authority, at a 


meeting on Friday, in answer to a letter from the town clerk of 


Portsmouth, decided to support the telephone exchange about to 
be established, on condition that the Fareham authority retained 
control of the roads under its jurisdiction. 


Submarine Telegraphs in South America.—The 


New York Electrical Revicw says that United States Consul Edwin 


N. Gunsaulus writes from Pernambuco, Brazil, as follows: —“ The 
city now takes first rank as a cable station in South America, and 
has lately made material improvements in its submarine telegraphic 
service. It has no less than 10 cable lines to various parts of the 
world. There were formerly three cable companies here, but recently 
two of them were consolidated. The present companies are the 


Western Tclegraph Company, Limited (English), and the South. 
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American Cable Company. The first named has a very complete 
system, and is now finishing two or three lines to Brazilian porte. 
One of these is a through line to Para, another to Para touching 
local points, and still another to Rio de Janeiro. It now has dis- 
tinct lines running to Para, Ceara, Rio and Bahia; two to St. 
Vincent, Cape Verde Islands, and one to Europe vid Lisbon, 
Portugal. Several of these cables are duplexed, while another line 
to Rio will be triplicatedto Monte Video. These lines are con- 
structed according to the latcst scientific improvements, and some 
of them have a carrying capacity of 200 letters a minute. The rate 
for messages from here to New York vid Europe is about $1.15 per 
word. The Western Company has 50 people constantly employed 
here as an office force. The South American cable line touches 
several South American points, going thence to the Canary Islands, 
Cadiz, Spain, and Africa.” g 

Wireless Telegraphy in 1876, —2D Electricien prints 
the following extract from a copy of La Liberté dating as far back as 
1876 :—“ M. Loomis (an eminent American meteorologist) has been 
making some very curious experiments in the Rocky Mountains. 
He has succeeded in transmitting signals by the aid of two kites, the 
strings of which contained a conducting wire, and which were 
several miles apart. The signals were transmitted and received by 
the aid of Morse instruments. M. Loomis will probably continue 
his experiments in Europe.” 


eee 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.— October 17th. The Tramways Committee 


wants tenders for 25 electric tramcars, and electrical equipments 


for six horse cars. See Official Notices September 21st. 
Balearic Islands (Spain).—October 30th. The 


municipal authorities of Palma (Balearic Islands), are inviting 
tenders until the 30th inst., for the electric lighting of the public 
streets of the town, by means of 60 arc lamps. Particulars may be 
obtained from, and tenders are to be sent to, El Secretário del 
Ayuntamento de Palma (Balearic Islands). 


Belfast.—November 23rd. Tenders are invited for steam 
pipes, pumps, condensing plant, boilers, mechanical stokers, super- 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See Official Notices” 
to-day. 


Bermondsey.—October 15th, The Vestry wants tenders 
for steam and other piping, feed pumps, tank and ironwork; also 
steam dynamos, battery charging motor booster and balancer. Sec 
“ Official Notices“ September 28th. 


Bootle.— October 13th. The Corporation wants tenders 
for a steam dynamo. See “ Official Notices” September 28th. 


Budapest.—October 15th. The Hungarian Minister 
of Commerce is pre to receive tenders for the installation of 
two telephone ex ges, local and interurban, complete in all 
respects. See “Official Notices August 3rd. 

Bradford,—October 25th. The Corporation wants 
tenders for a 30-ton electric travelling crane for the new electricity 
works. See ‘Official Notices” to-day. 


Bulgaria,— October 15th. The municipal authorities 


of Varna are inviting tenders until October 15th for the concession - 


for the electric lighting of the town during a period of 40 years. 


Bulgaria.— October 22nd. Tenders are invited by the 
Municipality of Philippopolis for a concession for electric lighting 
and a tramway in that town. 


Cardiff.— October 23rd.—The Corporation wants tenders 
for slow speed vertical engines and generators; also boilers, 
economisere, &., for electric tramways. See Official Notices” 
October 5th. ee 


Cuba.—October 26th. The municipality of Cienfuegos 
is inviting tenders for a service of public electric lighting for the 
town. All inquiries and tenders to be sent to the Secretary's Office 
in Cienfuegos, Cuba. 


Dundee.—October 15th. The Gas Commissioners want 
tenders for the supply and erection of three steel water tanks at the 
clectric lighting station. Form of tender, &c., may be had on 
application to Walter H. Tittensor, city electrical cnginecr, 
Dudhope Cresent Road, on deposit of £1 1s. 


France.—October 18th. Tenders are beirg invited 
until the 18 inst., by the French Post and Telegraph authorities in 
Paris, for the supply of 85,000 porcelain insulators in nine lots. 
Tenders are to be sent to Le Sous-Secretariat d'Etat des Postes et 
des Telegraphes, Rue de Grenelle, 103, Paris, whence particulars 
way be obtained. 


Glasgow.—October 13th. The Ccrporation wants tenders: 


for cables for connecting up plant, also for transformers connecting 
bars, at the Pinkston power station. See “Official Notices“ 
October 5th. 


Great Western Railway. — October 220d. Tenders 
are required for the supply of stores (from December Ist, 1900, to 


November 30th, 1901), including telegraph poles, apparatus and 
accessories, electric light carbons, lamps, &c. See “Official Notices” 
October 5th. ” 


Iudia.— October 16th. The Secretary of State for India 
in Council is prepared to receive tenders from such persons a8 may 
be willing to supply (1) a complete electrical installation for 
supplying power toa factory from a waterfall (about 3 miles distant 
from factory). The generator will be required to develop about 
500 Kw., and the installation is to include complete plant of 
generators line, transformers, cables, motors, &c. (2) a complete 
hydraulic installation required to develop about 500 H.P. from a 
waterfall approximately 620 feet high. The conditions of contract 
may be obtained on application to the Director-General of Stores, 
India Office, Whitehall, S. W., and tenders are to be delivered at 
that office on Tuesday, October 16th, 1900, after which time no 
3 will be received. (E. Grant Burls, Director-General of 
Stores. 


Lincoln.— November 15th. The. Corporation wants 
tenders for a dryback marine-type boiler; a high speed engine 
coupled to a C. C. dynamo; pump and motor and accessories. 


London.—November 10th. The Streets Committee of 
the Corporation wants to hire a mechanically driven dust cart. Sec 
„Official Notices” October 5th. 


London, N.E.—The Acme Wood Flooring Company 
wants tenders for the electric wiring of its mill premises at 
Victoria Park. See Official Notices“ to-day. | 

Maidstone.— October 16th. The Corporation wants ten- 


ders for surface condenser and feed pumps. See Official Notices 
September 28th. 


Stavanger. January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Sunderland.—October 15th. The Corporation wants 
tenders for 24 car bodies, trucks, and electrical equipments. See 
„Official Notices“ September 28th. 


Warrington.—The Corporation wants tenders for the 
installation of electric light mains and fittings into the electric 
station and central sanitary depét. See Official Notices” Sep- 
tember 28th. 


Whitechapel.—October 23rd. The Board of Works 
wants tenders for an overhead traveller (hand driven) for the 
electricity works. See “Official Notices” October 5th. 


Whitehaven.— October 13th. Tenders are wanted for 
the supply and erection of a switchboard at the electric lighting 
station. Sec “Official Notices” September 14th. 


CLOSED. 


Barrow-in-Furness.—The Corporation have placed the 
contract for a year's supply of motors for hiring out purposes from 1 
to 10-H. P. with Messrs. D. Bruce Peebles & Co. 


Epsom.—The contract for the electric light installation 
(wiring and fitting) at the Horton Asylum, Epsom, has been given 
to F. Troy & Co., of Finchley Road, N.W. 


Halifax.—The Tramways Committee has given a 
contract to the Lorraine Steel Company, for 2,000 tons of tramway 
rails, at £7 per ton, with the necessary fishplates at £8 per ton. 


Newport.—The Board of Guardians have accepted the 
tender of Messrs. Gilbert J. Lloyd & Co., of Bristol; at £1,560, for 
the electric light installation at the new workhouse. 


Stock port.—The Council at their last meeting accepted 
the recommendation of the Electric Tramways Committee that the 
tender of Messrs. Dick, Kerr & Co., Limited, for 20 top-seat cars at 
£675 cach, be accepted. 


The War Office.—We understand that the War Office 
have accepted Messrs. Pritchetts & Gold's tender for supplying and 
fixing a battery and stands, for each of the Spithead Forts. There 
will be 33 cells at the Spitbank Fort, and 44 at both Horsesand and 
Noman’s Land Forts, and in all cases the boxes will be of teak lead- 
lined. 


Wolverhampton.—The Corporation have accepted the 
following tenders for extensions at the generating stations:— 
Messrs. G. & J. Weir, Glasgow, three dircct-acting feed pumps at 
£280 10s.; Messrs. T. Bridges & Sons, Wolverhampton, forthe supply, 
delivery and erection of steam exhaust and suction piping at £150; 
and Messrs. H. Willcock & Co., Wolverhampton, for the building of 
concrete foundations for the new engines, aud construction of new 
floor and pipe trench, £625. 


Worksop.—The order for the supply, delivery, and 
erection of the steam dynamos, balancers and boosters for the new 
electricity works, has just been placed with Messrs. Witting Bros., 
Limited. The engines will be of the Scott & Mountain type, 
direct coupled to Messrs, Witting’s staudard multipolar dynamos. 
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FORTHCOMING EVENTS. 


Friday, October 12th. — Electro - Harmonic Socicty’s Smoking 
Concert at St. James’s Hall Restaurant. 

Friday, October 26th.—At 5 p.m. Physical Society Meeting: 
(1) Exhibition of Experiments Illustrating Certain 
Phenomena of Vision.” By Dr. Shelford Bidwell, 
F.R.S. (2) “On the Concentration at the Electrode 
in a Solution, with Special Reference to the Libera- 
tion of Hydrogen by the Electrolysis of a Mixture of 
Copper Sulphate and Sulphuric Acid.” By Dr. J. 8. 
Sand. (3) “Electromotive Force and Osmotic Pres- 
sure.” By Dr. R. A. Lehfeldt. 

Thursday, November 8th.—Institution : of Electrical Engineers. 
Opening meeting for the new session, when Prof. 


John Perry will deliver his iuaugural address. Pre- 


sentation of premiums. 


NOTES. 


The Electric Furnace.— Engineering has a note ona 
paper read before the International Electricity Congress at 
Paris, in which M. Keller took up the subject of electric 
furnaces. These he divides into 11555 types. In the first 
of these the heating is effected by an arc, as in tlie original 
Siemens furnace, and in the laboratory furnaces so skilfully 
used by M. Henri Moissan. In the second class come the 
resistance furnaces, such as used by Heroult ; whilst:in the 
third are incandescence or multiple arc furnaces, as intro- 
duced by Cowles. The furnacea of the second type are said 
to be the best adapted for the production of carbide, as, 
though heavier currents are needed than with arc furnaces, 
fusion is effected quietly, and there is no very violent evolu- 
tion of gas. In these furnaces the charge itself acts as a 
conductor for the current between the electrodes, Alternat- 
ing currents ‘are now very largely used for working electric 
furnaces. The size of these furnaces is at present limited by 
the difficulty of obtaining carbons of sufficient size for the 
electrodes. As matters stand, some furnaces take currents of 
10,000 amperes, and require carbons of corresponding size. 

The same contemporary refers to a note published in the 
Chemical News, in which Mr. C. S. Bradley describes the 
production in the electric furnace of the silicides of calcium, 
strontium and barium. The compounds are produced by 
mixing together powdered sand and the oxides of the above 
metals with sufficient carbon to take up the oxygen present, 
and the mixture is then subjected to the heat of the electric 
furnace. The compounds in question decompose when 
placed in water, the products of the reaction being the oxides 
of the alkaline metals, silica and pure hydrogen. The 
amount of hydrogen liberated is very considerable, 1 Ib. of 
Ca Si, producing 104 lb., or 18°73 cubic feet of hydrogen, 
and this reaction may, perhaps, prove useful industrially. 
The calcium silicide, when treated with dilute acids, produces. 
the compound Si, H,, analogous to acetylene which has the 
formula C, H, This silicon acetylene is a yellow solid, per- 
fectly stable at ordinary temperatures, but oxidising when 
heated in the open air, and yielding hydrogen when treated’ 
with a 20 per cent. solution of caustic potash or caustic soda. 
It is anticipated that these silicides may prove useful in the 
dye industries, as they are very powerful reducing agents and 
can be produced at a low cost in places where electric power 
is cheap. 


City and Guilds of London Central Technical Col- 
lege.—The Old Students’ Association of the College held 
its third annual dinner on Tuesday, October 2nd, at the 
Restaurant Frascati, Prof. O. Henrici, LL. D., F. R. S., Dean 
of the College and President of the Association, taking the 
chair. Among those present were the Professors of the 
College, Sir A. R. Binnie, who had in the afternoon given 
the inaugural address at the opening of the College session, 
and Mr. A. L. Soper, assistant secretary to the Institute, in 
addition to a large number of old students. 


Institution of Electrical Engineers. — We are 
informed that the first meeting of the new Session of the 
Institution of Electrical Engineers will be held in the rooms 
of the Institution of Civil Engineers, at 8 p. m., on 
Thursday, November 8th, when the premiums for the Session 
1899-1900 will be presented, and the President, Prof. John 
Perry, M. E., D. Sc., F. R. S., will deliver his inaugural address. 


— 2 


Educational Notes. — The Calendar of the Glasgow and 
West of Scotland Technical College for 1900-1901 sets forth 
the usual comprehensive courses of studies, arranged to fill 
the wants of all manner of students. This is one of our 
earliest and most efficient technical colleges; the scientific 
institutions upon which it is based date, in some cases, from 
the last century, and have earned a reputation as wide as it 


_is merited. Amongst the regular courses laid down in the 


Calendar we note that of “chemical engineering,” which 
seems a singular appellation until the subjects with which it 
deals are inquired into, when its use is fully justified. The 
electrical engineering curriculum embraces a wide field of 
work, both in lecture courses and in the laboratories. The 
composition of the syllabus might, perhaps, be improved. 
For example, the words “polyphase” and “ multiphase” 
occur in consecutive lines more than once. Why use the 
latter at all? A large number of bursaries and scholarships 
are offered, and special facilities for obtaining the degrees of 
B.Sc. and D.Sc. in engineering of Glasgow University are 
placed at the disposal of students of the Technical College. 


Prof. Magnus Maclean, M. A., D. Sc., late of Glasgow 


University, is the head of the department. 

The new municipal technical school of the Manchester 
City Council plunges at once in medias res with an imposing 
syllabus of 360 pages. The volume is in itself a step in 
advance, embodying excellent views of the school and of the 
various departments thereof, as well as of artistic designs and 
models executed by students of the art schools. Various 
courses of instruction are drawn up, suitable for the require- 
ments of all classes, and are explained at considerable length. 
The electrical engineering department is exceptionally well 
equipped with up-to-date machinery and appliances, and a 
very practical syllabus of lectures and laboratory work has 
been drawn up, covering a wide field of electrical tech- 
nology. The department has been placed in the charge of 
Dr. J. T. Nicolson, D. Sc., who previously held a Canadian 
appointment, and Mr. W. W. H. Gee, B.Sc., formerly of the 
Victoria University. 


Obituary.—We have to announce the death of Mr. 
John E. Hudson, President of the American Bell Telephone 
Company, which occurred with terrible suddenness on the 
morning of October 1st whilst waiting on the station for a 
train to Boston. John Elbridge Hudson was born in Lynn, 
Mass., August 3rd, 1889. He graduated at Harvard with 
the highest honours in 1862. Originally general counsel of 
the American Bell Telephone Company, he was subsequently. 
appointed general manager, and in 1887 became Vice- 
President, and later President. Before his appointment to 
the highest office, it was generally assumed that Mr., Hudson 
had a large share in directing the policy of his company. 
He was a man of much. culture, imposing appearance, and 
great personal charm, directing the great business under his 
charge with remarkable suavity. He was a lineal descendant 
of the Thomas. Hudson who came over from England in 
1630, and when opportunity offered, he often sought in rural 
England relaxation from the cares of his great business. 

We regret to hear of the death of Mr. W. Butler, J. P., 
the chairman of the enterprising Bristol Tramways and 
Carriage Company. Mr. Butler, who had occupied that 
position. since the company’s inception in 1874, died on 
Saturday last in his 81st year. 


Electricity in Coal Mines.—The system of electric mine 
haulage now universally adopted at Wimber, in the United 
States, has, says Engineering, greatly increased the output 
of the Eureka mines. Operations have been greatly 
expedited, and the cost of haulage has been decreased. In 
the case of one mine, the work was first developed by mule 


haulage in the cross headings, combined with a rope hoist in 


the main headings, the entrance to this mine having a dip 
of 2'5 per cent. for 3,000 feet. With this system, using 
eight mules and eight drivers in addition to the hoist, the 
daily output of the mine was 200 tons, at a cost of 838., or 
about 5d. per ton. Using two electric mine locomotives in 
place of the mules and hoist, the daily output has increased 
to 1,000 tons, at a cost of 33s., or less than 0*4d. per ton. 


- 
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Personal,—Mr. Geo. Marshall Harriss, who bas 


He will act as the resident engincer at Carlow taking charge 
of the electricity works there, which are now becoming an 


important undertaking. When the resignation came before 


the Council, Mr. Harriss was requested to reconsider his 
decision, but this he was unable to do. The Council 


accordingly accepted the resignation with regret, and decided 


to advertise for an engineer at a commencing salary of £150 
annum. | 
Mr. Charles Esson has retired from the position of works 
manager in the electrical department of Messrs. Johnson and 
Phillips at Old Charlton. His friends and the workmen in 
his department entertained him to dinner at East Greenwich 


last Friday week, and presented him with a silver smoking 


set, a silver mounted flask, and Mrs. Esson was the recipient 
of a gold brooch. 

We read in the Electrical World that Mr. George G. 
Ward, the vice-president of the Commercial Cable Company, 
of NewYork City, hashad the order of the Crown of the Second 
Class conferred on him by Emperor William of Germany. 
“ The recipient of the honour is an Englishman by birth and 
an American of long adoption.” 

Mr. Angus, the chief assistant at the Bolton electricity 
works, has left to take up the borough electrical engineership 
at Eccles. The staff last week presented him with a silver 
cigarette case suitably engraved. 
The First Commissioner of Works has appointed Mr. 
William H. Massey, M. Inst. C. E., consulting electrical 
engineer to Her Majesty's Office of Works for the Royal 
Palaces and public buildings in charge of the department. 


Interruption of Railway 0 Signalling 
Apparatus through Leakage, — The Corporation of 
Stirling, whose supply works are only a few yards from the 
main line of the Caledonian Railway, and within a stone- 
throw of one of their signal cabins, have been somewhat 
concerned of late on account of fugitive current interfering 
with the telegraph and telephone signalling apparatus of the 
railway company. After making full inquiry, the Corpora- 
tion informed the railway company that they had taken every 
precaution to prevent the cause of complaint,.but they could 
not be held responsible for the disturbances. They asked, 
without prejudice to their legal position, what the probable 


cost would be of putting in an insulated return to prevent 


what was complained of. The railway company replied 
that they had a large number of telegraph, telephone, and 
other circuits terminated on earth in the Stirling area, and 
if leakages should be troublesome it might be necessary to 
provide return wires for them, or rearrange and terminate 
them elsewhere. 
telegraph circuits must be protected by return wires, and 
the cost of providing these would be about £30, and of 
maintaining them about £4 per annum. Mr. Bernard M. 
Jenkin, on behalf of Prof. Kennedy, the Corporation’s 
engincer, writing to the Corporation on the subject, said 
that there was a decision given by Mr. Justice Kekewich, 


in an action brought by the National Telephone Company 


against the Leeds Tramways, which bore on the case. 
That decision had never been appealed against, and it held 
practically that the Telephone Company could not claim any 
right to the use of the earth as a return beyond what could 
be claimed by the tramway company or anyone else, and 
that if their telephones were interfered with by currents in 
the earth, they must protect themselves by using insulated 
returns. The Westminster Electric Supply Company, Mr. 
Jenkin also pointed out, had had demands from the railway 
companies, similar to that which the Corporation of Stirling 
had received, but the Westminster Company had refused 
to agree to pay for any such work, and all claims had 
now been dropped. In the light of this information, the 
Corporation instructed the clerk to reply to the railway com- 
pany that they must protect themselves against interference 
with their telephone or telegraph lines by the use of insulated 
returns, if they find that they cannot use the earth satis- 
factorily, but that the Corporation would do all in their power 
to prevent the causes of complaint. 


resigned 
the position of electrical engineer to the Bray Council, is 
joining Prof. George Forbes as his chief assistant in Ireland. 


In the meantime, however, the block 


Mr. Punch and Electric Traction.—Even Mr. Punch 
is opposed to electric traction in the Lake District, for in 
his current issue he shakes his finger at the British Electric 
Traction Company thus :— 


A WORD IN SEASON. 
[The Lake District is to be spared the infliction of the Electric 
Tram. 


(With apologies to the late Laureate). 
The Lake District (Log.) 
Traction electrical and new, 
Of me you shall not win renown. 
Lou thought to break my country's heart 
In preference to wooing Town. 
At me you smiled, but unbeguiled, 
I saw the snare and I retired : 
The city’s fit concomitant, 
You're not by me to be desired. 


Traction electrical and new, 

I know you proud to bear your name; 
Your pride is yet no mate for mine, 

: Which understands from whence I came. 

Nor would I break for your swift sake 

A heart that lives where Nature grows; 
My simple Lake of Windermere 

Is worth a hundred dynamos. 


Traction electrical and new, 
If time be heavy on your hands 
Do you run through from Bow to Kew? 
Has London made no more demands ? 
Oh, teach the City clerk to bless 
You, as he's carried to and fro; 
Attend to pressing business 
And let this lovely district go ! 


Mr. Punch is not always correct. We thought he was old 
enough to. know that electric traction would have wrought 
wonders from Bow to Kew years ago but for the opposition 
of the L. C. O. and others, who thought they were acting 
in the peoples’ interests by trampling private enterprise 
under foot. 


Fatality on the Central London Railway.—A fatal 
accident occurred on the new Central London Railway last 
Saturday afternoon. It seems that when one of the down 
trains arrived at Marble Arch station shortly after 2 o’clock 
it was discovered that one of the conductors, named Field, 
was missing. It is usual for these officials after they have 
called out the name of the next station and closed the doors 
to stand outside the doors of the cars, and it was thought 
that he might have been left behind at Bond Street station. 
A telephonic message to Bond Street elicited that this was 
not the fact, however, and the down trains having been 
stopped, the tunnel through which the train had just passed 
was searched, and the body of the unfortunate man was dis- 
covered, much injured, lying across the rails. He was at 
once taken to St. Mary’s Hospital, where it was found that 
life was extinct. 

At the inquest held on Wednesday at Paddington, 
evidence was given by George Tucker, the police inspector of 
the Central London, who said that he believed that Field came 
to his death by opening the gate to look in at the window of 
the car, to see if a certain passenger was smoking in a non- 
smoking compartment. His head, in being drawn back, 
must have struck against one of the lamps projecting from 
the side of the tunnel. Hair was found on a lamp, and the 


deceased's cap was discovered lying only about 8 feet away. 


It was against the regulations to open the gate whilst the 
train was in the tunnel. Before this accident occurred it 
had been arranged that the ends of the cars should be fitted 
with glass panels, and one train so fitted had started that 
very day. The other cars were being fitted with glass panels 
as quickly as possible, so that the conductors would be able 
to see into the cars from the platforms at the end. The 
jury returned a verdict of“ Accidental death.“ 


Appointments Vacant.—The Bray District Council 
is this weck advertising for a resident electrical engineer at 
£150 per annum. A shift engineer at £100 a year is 
wanted for the Leyton electricity works. A resident elec- 
trical engineer is required by the Worthing Corporation at 
4250 per annum. See Official Notices“ to-day. 
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_ Meter Testing in the City.—At yesterday’s meeting 
of the Court of Common Council, the Streets Committee 
presented a scheme for the testing in future of all electric 
meters within the City, under the direction of the electric 
inspector, at the expense of the City of Landon Electric 
Lighting Company and the Charing Cross and - Strand 
Electricity Supply Corporation, each company to contribute, 
in addition to the other expenses, £200 per annum to the 
Corporation in respect of the electrical inspector's salary. 
Under these circumstances, says the City Press, it is pro- 
posed that the inspector’s salary should be increased from 
£350 to £500 per annum. Under the scheme the Cor- 
poration will be relieved in future of all expenses connected 
with the appointment, which expenses at present amount to 
£350 per annum. 


F 


The Pacific Cable Contracts. —The Sydney Datly-Tele- 
graph for August 30th published the following important 
item :—“ It was announced the other day that tenders for the 
construction of the Pacific cable had been opened in London, 
the lowest tender being from the Telegraph Construction and 
Maintenance Company, Limited, which offered to do the 
work for £1,886,000, and to finish the construction of the 
cable within 18 mouths of the signing of the contract. The 
Postmaster-General was seen about the matter yesterday. 
He said: ‘I am going to advise that the lowest tender be 
accepted, and that the work be put in hand at the earliest 
possible opportunity. The tender is not greater than the 
amount of the estimated cost. I thought it would have 
been much heavier.’ ” i 


Tests of Electrical Vehicles.—The secretary of the 
Automobile Club, 4, Whitehall Court, S.W., has sent to us a 
preliminary memorandum concerning the trials of electrical 
vehicles which are to be held from Monday, November 5th, 
to Friday, November 9th. Vehicles must be entered on or 

before Friday, November 2nd. The entry fee is two guineas 

per vehicle per trial, Forms of entry may be obtained after 
to-day, Friday. Vehicles entered may be subjected to the 
following trials :— 


Monday, November 5th.—A run over a given course for an un- 

limited distance on one charge. The driver to declare to the 
‘observer when the run is to be considered as finished. 

Tuesday, November 6th.—A course of 30 miles, to include con- 

siderable gradients. 

Wednesday, November 7th.—A course of 30 miles of average 

Thursday, November 8th.—A course of 30 miles of flat, or nearly 
flat, road. 

Vehicles may be entered on or before Friday, November 2nd, for 
an additional optional trial, viz., on Friday, November 9th, as fol- 
lows :—A run over a given course for an unlimited distance on one 
charge. The driver to declare to the observer when the run is to be 
considered as finished. | 


The same batteries will be used throughout, and during the course 


of the trials will be under the supervision of the club. Com- 
petitors are responsible for the supervision of the charging of their 
batteries. 

The energy consumed, number of passengers carried, and average 
speed attained, will be recorded on certificates which will be 
granted by the club to competitors, but no speed in excess of the 
legal limit of 12 m.p.h. will be recorded or recognised. Com- 
petitors must supply drivers for their vehicles, and must provide on 
each vehicle a seat for an official observer. The routes on which the 
trials will take place will be within 50 miles of London, but will 
not be made known to competitors until immediately before the 
trials. Competitors are required to fit to their vehicles reliable and 
accurate voltmeters and ammeters which can be read during the 
trials by the observers, and these meters must be fitted with ter- 
minals by means of which they may be tested by the judges. In 
entering vehicles, competitors are requested to kindly supply, for 
the information of the judges only, a diagram of the electrical con- 
nections of each vehicle. A competitor, by entering a vehicle, 
thereby agrees to be bound by the rules and decisions of the judges’ 
committee in all matters, and the judges’ committee reserves to 
itself the right to amend the rules affecting the trials. 


Coal for Electrical Generating Stations—At a 
meeting of the South Wales Institute of Engineers held at 
Cardiff on Monday, Mr. Sydney Walker commented on the 
fact that within the past 12 months'there had been a tendency 


to substitute inferior coals for the best Welsh steam coal in 
electrical generating stations. Up to within a few months 
ago Welsh coal was the most economical to use, but, owing 
to its recent high prices, other coals were being found more 
economical. Empirical experiment was expensive, and he 
trusted that soon a scale would be drawn up by which an 
engineer could discover at a glance which coal would pro- 
duce the best results at agiven price. The three chief points 
to consider were the possible heat units, the heat units wasted 
inash, &c., and the price. 


NEW COMPANIES REGISTERED. 


. 


Walker & Hodgetts, Limited.—This company was 
registered on September 27th, with a capital of £5,000 in £1 shares, 
to carry on the business of electrical engineers, electricians, 
mechanical engineers, iron, steel, and metal merchants, iron 
and brassfounders, makers of electrical and other engines, 
motors and machines, &., and in particular to take over 
the business of electrical engineers and electricians carried 
on at Salford, Lancs., by E. O. Walker aud W. B. Hodgetts. 
The first subscribers (each with one share) are: A. Tongue, Ash Lea, 
Seedley, Manchester, F.C. A.; Miss E. Walker, 10, Wright Street, 
Chorlton-om Medlock, Manchester; W. B. Hodgetts, 28, Mulgrave 
Street, Lower Broughton, Manchester; F. A. Moershell, Imperial 
Hotel, Malvern, Worcester, hotel proprietor; E. O. Walker, 10, 
Wright Street, Chorlton-on-Medlock, Manchester, electrical engi- 
neer; P. B. Tongue, Ash Lea, Seedley Manchester, articled clerk ; 
and Mrs. A. Walker, 10, Wright Street, Chorlton-on-Medlock, 
Manchester. The number of directors is not to be less than two nor 
more than six; the first are Frederick A. Moershell, Alfred Tongue 
(chairman), Ernest O. Walker, and Walter B. Hodgetts; qualifica- 
tion, £100. Registered office, 23, St. Simon Street, Salford, 
Lancashire. 


Electric Railways Company, Limited (67, 346).— 
This company was registered on October Ist, with a capital of 
£75,000 in £1 shares, to adopt an agreement with W. Shawe, 
to acquire any rights relating to railways, tramways, electric light- 
ing, or other electrical installations, the supply of electricity for any 
purposes, ot other public works and conveniences, and to carry on 
the business of electricians, engineers, founders, railway and general 
contractors, promoters, financiers, &c. The first subscribers (each 
with one share) are:—T. Everett, 20, Bucklersbury, E.C., clerk ; 
P. J. May, 39, Basnett Road, Lavender Hill, S. W., clerk ; T. Hunter, 
Dormans Laud, East Grinstead, accountant; W. Smallbow, 34, 
Great St. Helens, E. C., gentleman; M. A. Bachman, 1, Austin 
Friars, E.C., gentleman; E. T. Robiuson, 419, Strand, W.C., clerk; 
and C. Everett, 26, Rochester Square, N.W., book-keeper. The 
‘number of directors is not to be less than four nor more than 
twelve. The subscribers are to appoint the first; remuneration, 
£300 each per annum and £200 extra for the chairman. 


~*~ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crompton & Co., Limited (27,200).—This company’s 
annual return was filed on August 24th, when the entire capital of 
£162,000 in £3 shares had been taken up; £3 has been called up on 
each of 52,000 shares, resulting in the receipt of £155,736; £264 
remains in arrears; £6,000 is considered ag paid on 2,000 shares. 


Bickle & Co., Limited (36,429).—This company's 
annual return was filed on September 10th, when 2,027 shares were 
taken up out of a nominal capital of £50,000 in 5,000 shares of £10 
each; £10 per share has been called up on 1,027, resulting in the 
receipt of £10,220, and £50 remains in arrears ; £3 has, in addition, 
been paid on three forfeited shares; £10,000 is considered as paid 
on 1,000 shares. 


+ 


SUPPLY STATION ACCOUNTS. 


THE supply of electrical energy was com- 


Stockport menced on December 9th, 1898, by the Corpora- 
Corporation tion of Stockport, and the’ accounts now dealt 
Electricity with cover the 16 months up to the end of the 
Accounts. financial year, including 1899. The business has 


been begun on very modest lines, but with 
every prospect of success, and with the most reasonable price of 5d. 
per unit for,ordinary supply. The load factor will probably improve 
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as time goes ún, but we very much question if it will be considered 
to have been the best policy to adopt a flat rate for charging. 


GENERAL STATEMENT. : 
1899. Increase. 


Total capital expenditure £25,290 
Number of units sold 126,177 
Maximum load in kw. V 15366 
Gross revenue £8,988 
Gross expenditure £2,522 
Gross profit 30 £1,416 
Average price per unit sold 4°41d, 


The item in the revenue statement under “Meter rentals” is 
unusually low. Every inducement seems to have been offered to 
the public to assist the new venture by commencing with low 
charges all round. The receipta are materially aided by the profits 


arising from supply of materials and work done. Thus :— 
£ s. d. 
To sale and repair of arc lamps and incan- 
descents ee ga 1,577 14 10 
By repairs, maintenance, and renewals of 
meters, switches, fuses, together with cost 
of materials and lamps sold 880 1,301 8 1 


276 6 9 


— 


Profit earned 


In the analysis these items are included as they appear in the 
accounts, and it will be noted that the revenue from this source 


equals 3d. per unit, while the expenditure amounts to 2°51d., leaving 
nearly a Ad. per unit difference. 


REVENUÐ STATEMENT. 


1 0 
Gross, ce unit, 22.85 bar enti. Increase. 

Bale of energy .. un 5821 441d... 
Meter rents, &o. : 4 ‘Old. 

d f a 
— of mio) 1,578 9008 
Sundry fees, interest, &c. i 

Gross revenue £8,988 7˙49d. 


— — —— —— — — 


For an output of just over one-eighth of a million units the costs 

are satisfactory, especially coal and wages, which usually suffer in a 
small station. Repairs, as has already been noted, includes the eost 
of materials sold. Therefore it is impossible to institute comparisons 
with other works in their first year, even if such a course were con- 
sidered advisable. Eliminating the 2°51d. under repairs, the works 
costs appear as 1°79d. and the total cost as 2°28d. In other words, 
the larger half of the total cost as given is attributable to the manu- 
facturing and fittings department, and the favourable character of 
the analysis can be appreciated. 


e 


Cost OF PRODUCTION. 


189—. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Coal ne ua £267 °Sld. 
Oil, waste, ater and \ ° 
i WANA Ian engine Co oe 177 BAd. 
Sna oe ano vages Teoma 
eration is ‘ 
varoa 15 and attending s A 497 94d. 
Repairs and me engien | 
boilers, Ananos, te a 1,321 2'5ild. 
cost of materials and | 
lamps sold eee ee a ae 95 
Works cost 00. £2,262 4°80d. eee 
Rent, patos and taxes is oe ee 94 18d. 
anagetnent expens M 
salaries of managing engi: | 91 hid. 
neer, secretary, sga 
Ton eral „„ 
e on 0 
. 59 11d. 
nsurance 
Other expenses os s: PE ae 16 °*OS8d. 
Total costs £2,522 4°79d. 


The financial charges amount to £1,079, leaving, out of the gross 
profit of £1,416, £337 as net profit. This surplus is utilised to 
create a reserve fund by a contribution of £218, the balance of £119 
being carried forward. 


PROFIT STATEMENT. 


189. 1899. 

Interest on loans .. us £810 
Sinking fand for repayments YOu tes oats } 269 
Net profit carried to reserve fund. 5 she 218 
n ” to forward “a ss 8 or, 119 
Gross profit £1,416 


THe accounts of the electric lighting under- 


Burnley taking of the Corporation of Burnley are 
Corporation satisfactory from the technical point of view, 
Electricity but do not appear quite so favourable from the 

Accounts. financial. The business is a comparatively 


small one, the output being a little over a third 
of a million units and the capital between £51,000 and £52,000, but 
the extensions during last year account for one-fifth of this expen- 
diture, while the output increased by over 25 per cent., and the 
load by considerably over 30 per cent. It is a rather peculiar state 
of affairs to find the load rising more rapidly than the output; this 
indicates that the adoption of the Brighton principle in its com- 
pleteness would be probably advantageous to the undertaking, which 
at present charges a flat rate as an alternative to a scale similar to 
that in vogue also at Manchester. Thus, although demand indicators 
are used, they are not employed in the most successful way. 


GENERAL STATEMENT. 


1896. 1999. Increase. 
Total capital expenditure £40,620 251,250 £10,630 
Number of units sold 271,650 846,200 74, 550 
Number of lamps connected 19,079 21,195 2,146 
Maximum load in M/. 280 887 107 
Gross revenue . £4,958 £5,906 £948 
Gross expenditure... £2,351 22, 990 £639 
Gross profit £2,607 £2,916 £309 
Average price per unit sold 3°87d. 8-64d. — 23d. 


The revenue from all sources has been augmented by about £950, 
while the receipts per unit have fallen by nearly 03d. On sale of 
energy alone the fall is nearly 4d. In the statement the sales and 
work done are included, an item showing an increase of some £60. 
Meter rents remain practically unaffected. The average price per 
unit is now very reasonable, being under 38d. 


REVENUB STATEMENT. 
1008. 1899. 
Gross. Per unit. Gross. Per unit. Increase 


Bale of energy, 6. £4,384 3°87d. 25,251 3°64d. — 23d. 


Meter rents, 0. 194 11d. 146 10d. - Old. 
8u piy or lampe. and a 450 40d. 509 35d. ~ 05d, 
e, &. 


Bundry fees ee ee ee s... eee eee eet eee 


£4,958 438d. 25.906 409d. — 029d. 

Burnley has a low coal and fuel bill, this item being only 35d. 
per unit, and the rise from 3d. to this figure is exactly balanced 
by the fall in rent, rates, &c.“ The most marked change is in 
“repairs,” which were £214 in 1898 and £814 in 1899, the increase 
being 0°37d. per unit. Thus works costs have increased by 41d. 
Reductions in the other items have, however, practically swallowed 
up the increases, leaving total cost almost unaffected, under the 
circumstances a reasonably satisfactory result. 


Gross revenue 


4 


Cost oF PRODUCTION. 


1808. 1899. 
Gross. Per unit. Gross. Per unit, Increase, 
Coal. £340 30d. £510 »385d. + 
Oll, waste, water and engine ) 129 11d. 145 °10d. — old. 
3 ands wages inourred 
in generation and in dis- 458 41d. 587 41d. 00d. 
R aintenanoe of 
e alen 214 19d. 814 56d. 37d. 
dynamos, &0. m pleas, pli a 
Works costs . £1,141 101d. £2,056 1•42d. ＋ 41d. 
Rent, rates and taxes .. 353 31d. 377 “26d. — 05d. 
@anagement expenses, 
salaries of managi 347 31d. 415 20d. — 02d 
**T„§ i a 
tionery and printing, law 132 12d. 40 03d. — 09d. 
charges and insurance j 
Other expenses .. .. 378 33d. 102 07d. — 26d. 
Total costs . £2,351 208d. £2,990 207d. — Old. 


In 1898 the financial charges absorbed £1,369 out of a gross profit 
of £2,607, leaving £1,238 as surplus. Out of the increase in gross 
revenue in 1899, amounting to £948, two-thirds, or £639, were taken 
up in providing for the additional expenditure, leaving an increase 
in the gross profit of £309. The increase in financial charges was, 
however, no less than £767, the result being a diminished surplus, 
which appears in last year’s accounts as £780, 


PROFIT STATEMENT. 


1888, l 1809. 

Interest on loans 4766 £1,137 
Sinking fund for repayments 603 999 
Net profit carried to reserve fund 1,238 780 
Gross profit ece ete eee £2,607 £2 916 


r 
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CITY NOTES. 


Ox Tuesday next week the list of applications 
Prespectus. opens for 4 per cent. first mortgage debentures 
| and 5 per cent. cumulative preference shares in 
the General Electric Company (1900), Limited. The company has 
been formed for the purpose of acquiring the General Electric Com- 
pany, Limited, which we are sure at this time of day needs no 
introduction to our readers, seeing that the business was started so 
long ago as 1880, although it was not registered as a limited liability 
company until nine years later. Since then business has expanded 
‘enormously, requiring very large manufactories and estab- 
lishments at Manchester and Birmingham. This continued 
expansion has necessitated still further additional accom- 
modation for the manufacture of dynamos, motors, elec- 
troliers, and other electrical appliances, and 42 acres of 
land have been acquired at Witton, near Birmingham, for this 
purpose. The new buildings and plant will cost at least £60,000. 
The reasons for the present reconstruction of the company are to 
enable the company to raise the additional capital rendered neces- 
sary by this extension of operations, and to provide the additional 
working capital which it requires. The management will not 
undergo any change whatever. 
As to the capital, the nominal share capital is £800,000 in 40,000 
5 per cent. cumulative preference (£10) shares, and 40,000 ordinary 
(E10) shares, with power to raise £200,000 4 per cent. first mortgage 
debenture stock. The present issue is £200,000 debentures and 
£250,000 each ordinary and preference. The whole of the ordinary 
shares, £50,000 debentures, and £70,000 preference are taken by the 
vendors, also £130,000 in cash (out of which they will pay off 
£93,700 existing debentures). The property, &., to be taken over 
by the company includes land, plant and machinery valued 
at £161,591 ; stock in trade, £184,843 ; investments, £24,640; book 
debts, cash in hand and at bankers, £212,958 ; goodwill and patents, 
£92,104. The transfer dates from March 31st last, and from the 
above figures there has to be deducted £176,139 for debts and 
liabilities on that date, and profits, for the year ended on that date, 


reserved to vendors. The net purchase money is £500,000. It is 


interesting to mention that the profits for the past three years have 
been £51,546, £57,034 and £76,804, an average of £61,795. This is 
sufficient to pay the debenture and preference interest several times 
over. The public will be invited to subscribe for £150,000 deben- 
tures and £180,000 preference, and the list will close on Wednesday 
next. 

As the vendors take the most risky part of the enterprise, and as 
the dividends on the debenture and preference capital are well 
covered, we consider an investment in the two latter excellent in 
quality. 


Type-Writing Telegraph Corporation, Limited. 


TE statutory meeting of this company, held at Winchester House 
on Thursday last week, was presided over by Sir JAMES FERGUSON, 
who explained the present position, and stated that 26,800 shares had 
been taken up and allotted, making the available working capital 
£15,000 clear for the development of the business. It was esti- 
mated that that would be sufficient for working capital, as the Post 
Office and National Telephone Company paid for the instruments 
which they acquired through the company, which, consequently, 
had not to pay for those instruments in the first place. According 
to the Times report, Sir James stated that negotiations were in pro- 
gress forthe sale of American, German, South African, and Scan- 
dinavian patents, the profits of which, of course, would entirely 
come to this company, as they had acquired the whole rights. 
Inquiries were being received for installations, which would be 
fitted as fast as the instruments could be supplied. The contracts 
with the General Post Office and the National Telephone Company 
were being completed, and would probably be sealed almost imme- 
diately. The Post Office and the National Telephone Company had 
for a considerable time been taking those instruments and supply- 
ing them to the subscribers to private wires. The company would 
simply inherit that custom. The great merit of the invention was 
that the instruments were available for private wires, requiring no 
technical experts to work them, and they were also extremely 
useful for large engineering and other industrial works; also for 
exchanges for the distribution of Parliamentary, racing, and cricket 
telegraphic news, which could be done far more cheaply by this 
method than by that now in use, no batteries or expensive installa- 
tions being required. It was expected that very shortly a consider- 
able impetus would be given to this class of business in provincial 
towns. The invention was also specially applicable to military tele- 
graphy, the apparatus being very portable, and by a simple arrange- 
ment the messages sent could be kept absolutely secret, it being 
impossible to tap the wires, while the messages were produced, not 
in cipher, but in plain printing. He had been asked to join the 
company in the capacity of chairman as being a director of the 
National Telephone Company, who were one of their chief customers. 
In the sale of the patents, if it took place, the shareholders, of 
course, would have a very profitable source of income, 


In answer to Mr. CROvon, the CnAmMAN eaid the directors would 


-have to trouble the shareholders for some more money than the 10s. 


paid up, but it was not proposed to allot any more shares at 
present. Of course, they would have preferred to pay the vendors’ 


shares in ready money, but that would have involved a large sub- 
acription. 3 
. CROUCH : Then there is £71,000 on which dividend will have 


to be paid. ; 

Mr. GIBSON asked if it was not the case that there was a rival 
undertaking in the field that could do the work more cheaply. 

The CHAIRMAN believed the so-called rival was only being applied 
for short distances, whereas theirs could be applied to any distance. 
It was also, he was informed, more expensive than theirs to work, 
and it reproduced the exact handwriting of the sender, which was, 
perhaps, a doubtful merit. 


The New St. Helens and District Tramways 
Company. 


THE first annual meeting of this company was held on 8th inst. at 
Liverpool. 

Sir Jonx A. Wri10x, M.P., presided, and in moving the adoption 
of the report, said that the company was formed to take over 
the business of a predecessor who had worked the steam tramways 
of St. Helens, and also to acquire from the Corporation of St. Helens 


the working of the new and extended system of electrical tramways 


which they were constructing. Some time ago the Corporation of 
St. Helens obtained Parliamentary powers to lay down tramways 
within the borough and the adjacent districts, the system to be 
worked by electricity. They granted a lease of the whole system 
to this company for 21 years. The Corporation undertook to lay 
down the rails and the electrical equipment, and to supply the 
motive power. The company provide the rolling stock and the staff 
for working on the lines. It was not necessary to trouble them 
with all the details as to rent and terms or charges to be made for 
electrical power. The material fact for their consideration, then, 
was that rent began to accrue from the date of the lease. 
But while the rental was thus accruing, the electric tramways 
were not ready for use. At the outset the company was therefore 
at some disadvantage financially. It had to pay rent, but 
was not in a position to recoup itself by the revenue arising from 
traffic. It was seven months after the company came into existence 
before their first electric section was opened, namely, that between 
St. Helens and Prescot. Since then other sections had been opened, 
and the work was being pressed forward vigorously. At the date of 
the report, June 30th, only about one-half of the tramway system had 
been completed, but since then other sections had been finished and 
opened, and in a comparatively short time fully 20 miles of rails 
would be available. The directors made no complaint against the 
Corporation of lack of energy in pushing forward the work. They 
all knew that there was a great demand for electrical appliances at 


present, and that contractors were unable to finish their work 


within the stipulated time. The delays at St. Helens might, no 
doubt, have arisen from unavoidable causes, and they must endure 
them with patience. But the result had been rather hard upon this 
company. They had been paying rent, providing rolling stock, and 
incurring all the charges of administration, and had not been able 
to recoup themselves by the receipts from traffic. However, that 
state of things was now coming to an end, and they might look with 
confidence to the whole system being brought into working order 
and producing a favourable revenue within a reasonable time. The 
directors ordered an ample equipment of cars and they were 
delivered so promptly that as each section of lines was passed by the 
Board of Trade the service in that section was commenced on the 
very next day. They had such an abundant stock of cars already 
on hand that they were in a position to commence the service when- 
ever the lines were ready for use. Therefore, there would be no 
delay on their part either in utilising the lines or in providing for 
the public convenience. It was only right to give a word of praise 
to the Corporation for the excellence of their supply of power. It 
had been adequate and uninterrupted, and the efficiency of the 
company's service had been largely due to this fact. The public 
were eager to avail themselves of their rapid and cheap system of 
locomotion. The receipts of the various sections now in use were 
large and progressive, and realised the expectation of the directors. 


It was impossible, however, to form a sound judgment on 


a business that had not got into full working order. As 
additional lines were opened the receipts would increase, while 
the rental and administrative charges would remain practically 
the same. They might, therefore, look with confidence to the 
future, both as to the carry ing power of the company and the profit 
on the business. For the reasons already explained, the finances for 
the period under review had been dislocated, and it had been neces- 
sary to hold some items of charge in suspense. This was a 
temporary measure, and would be adjusted when the company got 
into full work. Different sections fed each other, and every exten- 
sion augmented the traffic on the system. An important factor in 
this respect would probably be the South Lancashire Tramway Com- 

pany. Parliament had sanctioned the construction of an elaborate 
system of electric tramways in the populous district between 
Liverpool and Manchester for passenger and goods traffic. The 
St. Helens tramways would be an essential link in this important 


network of cheap locomotion, and it would be the policy of 


the board to encourage its development, knowing that it would 
be advantageous to the public and to the company. They had 


assumed no financial obligations in relation to the South Lancashire 
scheme, 
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Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a special 
settling day in and to grant a quotation to:—United River Plate 
Telephone Company, Limited.—Further issue of 23,361 5 per cent. 
cumulative preference shares of £5 each, and to allow the following 
to be quoted in the Official List: National Telephone Company, 
Limited.—£500,000 4 per cent. debenture stock. The Committee 
has appointed Wednesday, October 17th, a special settling day in 
St. James's and Pall Mall Electric Light Company, Limited 
£150,000 34 per cent. debenture stock, and has ordered same to be 
quoted in the Official List. The Committee has been asked to allow 
to be quoted officially, Folkestone Electricity Supply Company— 
10,000 ordinary shares of £5 each, fully paid, Nos. 1 to 10,000. 
(Renewed application.) 


Siam.—The London and China Telegraph says that an 
extraordinary general meeting of the Siam Electric Railway Com- 
pany has been held at the offices of the Siam Electricity Company, 
Limited, for the purpose of formally winding the company up as 
required according to the Danish law, notwithstanding the fact that 
it had not been registered. Mr. Westenholz proposed the following 
resolution :—“ That the Siam Electric Railway Company be dis- 
solved, its property and rights to be disposed of as the directors 
deem best for the common interest.” Captain de Richelieu seconded, 
and the resolution was carried. It is understood that the company 
will be taken over by the Siam Electricity Company, Limited. 


Oriental Telephone and Electric Company. Limited. 
—The directors have declared an interim dividend of 23 per cent. 
(being at the rate of 5 per cent. per annum) on the paid up capital 
of the company, free of income-tax, payable to those shareholders 
whose names are on the register at this date. The warrauts will be 
posted on 31st iust. 


The Direct United States Cable Company, Limited. 
—The board have resolved upon the payment of an interim divi- 
dend of 3s. per share, free of income-tax, being at the rate of 3 per 
cent. per annum for the quarter ending September 30th, 1900, such 

dividend to be payable on and after the 26th inst. 


Newcastle Electric Supply Company.—aAt an extra- 
ordinary general meeting of this company, held on the 4th inst., a 
resolution was passed to alter the article of association affecting the 

appointment of directors. : 


Dick, Kerr & Co., Limited.—A meeting of this com- 
pany was held at the offices, 110, Cannon Street, E. C., on Friday 
last, but the proceedings were conducted in private. 


Cuba Submarine Telegraph Company. — Dividend 
recommended on the ordinary shares for half-year ended June 
30th, 5 per cent. per annum. 


Submarine Cables Trust.—On and after 15th inst. 


80 due on that date will be paid by Messrs. Glyn, Mills, Currie 
and Co. 


Reuter's Telegram Company.—Interim dividend for 
the half-year to June 30th, 5 per cent. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 

ending October 6th, 1900, were £407 14s. 11d.; receipts for corresponding 
period, 1899, £422 68. 1ld.; aggregate for half-year to date, £18,070 198. 9d. ; 
aggregate corresponding period of last half-year, £17,958 78. 5d. 


The Bristol Tramways and Carriage 5 receipts for the week 
ending October 6th, 1900, were £8,805 7s. 6d.; corresponding period, 1899, 
22,948 10s. 3d.; increase, £861 17s. 8d. 


The Central London Railway.—The receipts for the week ending October 6th, 
1900, were £5,103; previous week, £5,208; decrease, £105. Total receipts 
to October 6th, 1900 (10 weeks), £47,610. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
; ending October ‘th, 1900, £1,6!6; October 8th, 1899, £1,019; increase, 
£597. Total receipts for half-year, 1900, to date, £21,237; corresponding 
period, 1899, 418. 204; increase, £8,053. Miles open, 1900, 44; 1899, 34. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 

week ending Thursday, October 4th, 1900, were £458 Ia. lld.; corre- 
sponding week last year, £890 184. 2d.; increase, £67 8a. 9d. Total to 
October 4th, 1900, £16,625 44. 6d.; corresponding period last year, 
415,240 28. Id.; inoroase, £1,385 28. 5d. 


The Dover Corporation Tramways.— The receipts for the week ending 
October 6th, 1900, were £224 98. 8d.; October 6th, 1899, £202 7s. 7d.; 
increase, £22 2s. 1d. Total receipts to date, 1900, £8,459 18. 104d.; corre- 
sponding period, 1899, £8,075 1s. 7d.; increase, £383 Os. Niles of 
track open, 1900, 8; 1499, 8. Cat miles run, 1900, 4,977; 1899, 4,728. Number 
of oars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, October 5th, 1900, were as follows:—D. U. T. Co., horse cars, 
£27 28. 2d.; ditto, electric cars, £3,623 1ts. Id.; D. S. D. Co., electric cars, 
£~36 9s. 11d.; total, £1,487 10s. 2d; corresponding week last year—D. U. T. 
Co., horse cars, £1,109 18. Gd.; ditto, electric cars, I, 8-5 1s. 6d.; D. S. D. 
Co., electric cars, £720 6s. 6d.; total, £3,714 9s. 6d.; increase, £773 
Os. 8d. ; aggregate to date, £69,621 8s Od.; aggregate to date last year, 
462.978 68. lid.; increase to date, £7,243 ls. ld. The mileage worked is 
44 miles electrically, 1 mile by horses, as against 24 miles electrically, 
20 miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 7th, 1900, were £1,592; corresponding week last year, £1,462; 
increase, €130. Total traffics from Jnlv ist, 1900, 224.272: ditto correspond- 
ing period, 1899, £23,079 ; increase, £1,193. Miles open, 6°57 chains. 


STOCKS AND SHARES. 


_ Wednesday Evening. 
WHILE it looked at the beginning of the week as though the 
markets of the Stock Exchange were about to make a sharp upward 
move, the feeling of hopefulness thereby engendered was doomed to 
rapid disappointment. A sharp fall in the New York exchange on 


London caused a break in the price of Consols, which reacted 


unfavourably on all the investment departments. Fears of dearer 
money were again to the front in the twinkling of a thought, and 
pessimism ran rife through the Stock Exchange. As a consequence, 
the majority of changes which we record are in a downward direc- 
tion, but they are comparatively insignificant. Taken all together 
the decline is only 4 per cent. more than the two pointe rise secured 
by Waterloo and City Railway Ordinary stock. 


Electric railways are bulking so largely in the public eye that the 
market in what shares now exist is receiving some amount of general 
attention. The advance in Waterloo and City stock has taken the 
price up to 954, at which it hardly looks cheap. Central Londons 
are also better, the Undivided having put on 5s. There is some 
inquiry for the Deferred half shares, and (although the movement is 
not shown in the official quotation) they are 3 better than the 
Preferred half-shares, the exact prices being 54 and 53 respectively. 
The 4 per cent. dividend prophecy is stillin favour with the market. 
while an electrical engineer closely connected with the lipe 
declared to us the other day that the company cannot pay more 
than 3 per cent. It must be another three months before the 
accuracy of either forecast can be proved, and many things may 
happen in the e 


“Tube” talk is very much in evidence nowadays in the Stock 
Exchange, and the latest idea is that the Metropolitan District Com- 


pany will construct an electric line exactly underneath their present. 


tunnel. We should rather like to know where the money is coming 
from. Then there is the London, Brighton & South Coast Railway 
flirting with the question of a “tube to relieve the congestion of its 
traffic at London Bridge Station. The Great Eastern directors are 
already moving, and it would appear that the American syndicate 
which has the Charing Cross to Hampstead Railway in hand is on 
the point of beginning operations, the necessary 123 million dollars 
having been subscribed. What with these proposals, together with 
the City & South London extensions, the Baker Street & Waterloo, 
and the Great Northern & City, now in course of construction, the 
electric railway market may in time grow into a powerful and active 
department. 


Nothwithstanding the strength of the railway market, British 
Electric Traction shares are flat. We have already referred to the 
circular lately issued by the board urging shareholders to take up 
their proportion of new shares if they had not already done so. In 
spite of this, there were still a good many proprietors who did not 
avail themselves of the opportunity presented to them to get cheap 
stock, and we understand that the people to.whom these surplus 
shares were finally offered took them eagerly, although, in order to 
pay for them they had to sell some of their old shares. Hence this 
fall in the latter. 


Electricity Supply descriptions are, in market parlance, as hard 
as nails.” Metropolitans are, perhaps, the most in demand, but 
there is healthy investment going on all down the list as the public 


realise how excellent is the security afforded by the best class of these 


shares. Bournemouth and Poole Ordinary have again advanced 3 
to 13, upon the rumours as to the acquisition of the undertaking by 
the local authority, to which we referred last week. 


In the telegraph division, Anglo-American stocks are still farther 
depressed this week. The market explanation of the drop is 


. nothing more novel than that the securities have been pressed for 


sale and that no buyers have come along to support quotations. 
The Eastern Companies’ stocks exhibit no nominal variation, 
although the prices are actually a shade harder. Wireless Telegraphy 
shares are now standing at £3 to £4. 


So long on the down grade, the price of National Telephone shares 
at last shows an improving tendency. , Considering the high rate of 
interest which they pay, the Ordinary look a fair speculative risk. 
While they have risen 28. 6d., the Third Preferences are down bs., 
the shares thus maintaining their reputation for moving in con- 
trary directions. The latest Debentures—soon to be grauted an 
official quotation—are 103 to 105. 


Beyond a slight fall in India-Rubber shares, the miscellaneous 
department presents no features. The Welsbach Company wants 
another quarter of a million sterling in order to develop its electric 
mantle and general trade. 


— — 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Basiness done 
the inst 9 Guotation | Quotation week ended 


Present NAME, 
l | tober rd. October 10th. October 10th, 


1807. | 1898. 1809. 
a .. | 99 —103 | 99 —103 
85 — 90 | 85 — 90 


110,900 | African Direct Telegraph, 4 % Debs. 
125,000 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 


875,520 | Anglo-American Telegraph ... ee . a [Stock] 3 1 2 £3 9s. 73/6 4 59 — 62 | 58 — 61 59 a 
9,062,240 Do. do. 6% Pref. a aa . Stock 6 6 Y 6 1 1093—1104 109 110 110} | 1093 
9,062,240 Do. do. Deferred ie das .. 188. l 78. 11 — 114 | 102— 111 111g 10% 
44, 000 e Nos. 1 to 44,000 ... aes = Se 54 2 3 45 21— 33 21— 33 . i 

10,000,0068; Commercial Cable $100 | 8 8 8 Y 165 —175 xdj165 —175 ses ts 

15680780 Do. do. Sterling 8 500 O year 4 4 * Deb. Stock Red. Stock .. 100 —102 xdj100 —102 102 | 1013 
16,000 | Cuba Telegraph a 10 7 8 o 7%] 64— 73 64— 73 se aes 
6,000 Do. 10% Pref. ... 1985 wes ig ae n z 10 . | 15 — 16 15 — 16 err TA 
12,931 al aaa 0 T TA ss 4 4%| 4 — 5xd) 4 — 5 5 Gi 
6,000 do. Cum. Pref. . was See 5 10 ae 9 — 10 xd 9 — 10 ha 

$0,000 De do. 4 Debs. ve 50 .. 100 —104% 100 —104 P/. 

60,7107 Direct United States Cable . ies — | 20 34% 34% 3 % | 102— 11 102— 11} 11 104 

111,000 | Direct West India Cable, 44 Reg. Deb. ins si | 100] ... sii *. | 99 —102 99 —102 “es 
4,000,000 | Eastern Telegraph, Ord. S ai 15 .. Stock 7 7 7 % 149 —154 |149 —154 1502 1494 
1,795,000 Do. 40 Pref. Stock. 100. | .. | 99 —102 99 —102 101 |. 993 
1,432,2682 Do. Mort. Deb. Stock Reede... Stock 4 we [a 114 —119 114 —119 114 

250,000 | Eastern Extension, 13 and China Telegraph ... | 107 757 15 — 15} 15 — 15} 158 | 153 

6.7001 Do 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 1 1005 % _ . 
7 drze., reg. 1—1 049, 3,976—4, $26 „„ eae vee eee eco “ cee oe 

26,600 Do. do. Bearer, 1,050—3,975, 4,327 —6,400 )) eas, Wat Stee 

320, 000“ Do. 1 R rye e i b, N % = e 5 Stock 4 % ee .. 113 —118 113 —118 a 
Eastern an ut can Te egra; 0 

300,000. Nos. 1 to 3,000, red. 1900 100 | = | =- | 90 —102 [99 —102 100 | 99 

200,000? Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 205 ... ss 9 {100 —103% 100 — 103% 

180, 227 | Globe Telegraph and Trust 10 | 43 5¹ 54% 13 114 10—11} 111 11), 

180,042 Do. do. 6% Prei. 10 6 6 15 — 154 158 15 

150,000 Great Northern Telegraph, of Copenhagen 10 10 123 i — = 31 — 33 see 

g4 300. { alifar and: Permnda Gable, 44 beser ) 1b . . |98—101 98 —101 | ... 

17,000 | Indo-European Telegraph .. 25 10 7 10 % 10 % | 49 — 53 49 — 53 ee 

100, 000i] London Platino-Brasilian Telegraph, 6 % Debs. 100 | 6 : 103 —106 103 —1C6 ee 

72,680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 .. E aes sis = i— 4 #— 111 

86,492 Do. o. do. 5 % Pref., Nos, 1 to 86,492 114 4 24 41— 1 — 1 sis aii 

490,000 | National oe 1 to 490,000 ee 56 6 5 48— 4§ 44— 43 413) 44 

15,000 6 J Cum. 1st Pref. | 10 | 6 6 6 13 — 15 13 — 15 134 131 

15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 13 — 15 13 — 15 se vi 

250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5| 5 5% 6 53— 59 5 — 5} 58 
2,000,000 Do. 34 % Deb. Stock Red. sh Stock 34 3$ 3 97 —100 | 97.—100 85 ses 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1| 5 5 5 — If — 1 pia 

100,0007) Pacific and European Tel., 4 % on Debs., 1 to 1,000 . 100 | 4 & i ae 100 —103 100 —103 Beale 

11,889 | Reuter’s.. 8 aay 8 5 5 % 7 — 8 7 — 8 Pe 

3,881 Submarine Cables Trust = : sia aa Cert.) ... 126 —131 126 —131 si 

68,000 | United River Plate Telephone vee 5 8 6 7 48— 53 42— 125 

16,639 Do. do. 5 % Cum. pret. 2 Nos. 1—16, 639 Bl ass 41— 53 | 43— 5} Ws 

179,947 Do. do. 5 % Debs. . Stock ea . 104 —107 1104 —107 ae baer 

200,0007] West African Telegraph, 5 % Debs... 100; ... | .. | à. | 98 —102 | 98 —101 | 101 | ... 

30,008 | West Coast of America, Nos. 1—30, 000 and 58, 083, 008 222 wi a + 1 1— 1 ies yas 

150,000 Do. do. 4 % Debs., 1—1, 500 dy Bras. Sub. Tel. | 100 sA .*. 400 —103 1100 —103 ss 

389,731 Western and Brasilian Telegraph 4 % Deb. Stock Red... Stock : .— e s — 950 

207,930 Western Tolsgraph, LIE Ltd., Nos. 1—207,930 .. E we | 10 7% 144— 153 | 144—154} 15 14] 

75,000 Do r Debs. 2nd series, 1906 100 103 —106 |103 —106 p 

88,321 | West India and Paaa elegraph ... 10 2 2 17 = 1 — 1 ies 

do. do. 6 Oum. Ist Pref. 10 | 6 6 74 63— 71 ; 
4,669 Do do do. 6 % Oum. 2nd Pref 10 | 6 : 6— 7 6 — 
80, 000 Do do do. 5 M Debs., Nos. 1 to 1,800 | 100 | 5 105 —108 105 —108 

ELECTRICITY SUPPLY COMPANIES. 
| | | | 

19,661 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, 10 5 4 6 6 V 7 — 8 7 — 8 
12,000 Do. do. 7 * Cum. Pref... 3 ie & Fes 8h— 93 81— 93 
50,000 Charing Cross and Strand Electricity Supply 5 7 8 9 9 — 10 | — 10 p 
20,000 Do. do. do. do. 44% Cum. Pref. 8 ‘és 51— 52 51— 52 
34,000 Chelsea Hemar Supply, Ord. 2 5 8 6 6 61— 72 64— 7% 125 ‘a 
150,000 Do. do. „Deb. Stock Red. .. Stock 4 .. (110 —113 110 —113 1111 110 
60,000 City of Tondan Electric Lighting, d. 40,001—100,000.. 10 10 6 45 84— 94 84— 9 si si 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 P 6 W ... | 124-134 121— 134 | 133 138 
400,000 Do. 5 & Deb. Stock, Scrip. (iss. at £115) all paid eS hy ee, Oe ee . . 124 —129 124 —129 Šis on 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil | nil 47% 8§— 94 83— 93 
20,000 Do. do. do. 6 Y Pref., 40,001 60,000 10 6 % 6 . 11 — 12 11 — 12 
200,000 Do. 41 % Deb. Stock, Prov. Certs (all paid) Rd. bee rt . {107 —110 107 —110 sas i 
26,100 | Edmundson’s Elec. Corp., Ord. Shares 8 ah I rie i A, SO 44— 5. 44— 5 ae) 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. ...| 100 i * 100 —103 100 —103 | 

110,000 | London Electric Supply sae ial Limited, Or. 2 ee ve séi 11— 2ł 11— 2ł | 

- 49,840 Do. do. do. do. 6% Pref. Bo aes. Oy has 44t— 54 | 44— 53 

250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock . 100 —102 100 —102 Ss sei 

85,000 | Metropolitan Electric Supply, 101 to 62, 500 10 A 5 % 5 * dk 14 132 133 

220,000) Do. 44% First Mortgage Debenture Stock 111 —114 1111 —114 Si si 

220,000 Do. 34% Mort. Deb. Stock Red. . Stock .. | 97 —100 | 97 — 100 983 | 98 
6,452 | Notting Hill Electric Lighting ae | 1016 9 15 — 154 | 144— 154 ee sh 
40,000 | St. James’s and Pall Electric Light, Ord. i 14 ú ut n — = 15 — 16 158 | 15% 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 8 — 9 e 
12,000 | Smithfield Market Elect. Supply, Ord. 2— 2% 

50,000 Do. do. 4%D eb. ies ses 85 — She 85 — 95 sie 

65,000 | South London Electricity Supply, Ord. e 5 3— 4 | 3— 4 342 
70,000 | Westminster Electric Supply, Ord., 101 to 80,000... 5 (12 % 12 ae 13 5 12 — 13 12 — 13 128 | 123 


* Subject to Founders Shares. Quotations on Liverpool Stock Exchange 
ia deferred share warrants is, pronta being used as capital 


Unless otherwise stated ell shares are full 
Beete markod {we der f ofthe lore ef ome year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES.— Ovatinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stoc! Di t osing Closing Business done 
— ee share w last three Jour. Got. Bra bot. 10th Oth, | Oote 10th, 1900, 
1 1897. 1998. | 1809. Highest Lowest. 
20,000 British Aluminium 7% Cum. Pref. . wv. | 10) es vel 9 — 10 9 — 10 aie 9 
$00,000 Do. do. 5 & 1st Mort. Deb. Stock Red. Stock wae *. | 93 — 97 93 — 97 site sd 
30,000 British Electric Traction 8 % 10 oe 6 . 14 — 15 134— 144 144 | ... 
50,000 Do. do. 6 X% Cum. Pref. et 10 oe .. |12—13 12 — 13 122 12§ 
200,000 Do. do. 5 Y Perpetual Debenture Stock . (Stock) .., ae .. 120 —123xd 120 —123 1214 | 121 
85,000 British Electric Works Co., Ord, £1 shares, 50,001 135,000 oe set 1— 3 1— 1 ai ee 
50,000 Do do. 6 V Cum. Pref., 150,000 F se 1— 1 1— 1 
"800 t Do. do. 43 Y 1st Mort. Deb . . 100 i *. | 97 — 99 97 — 99 
40,000 British Insulated Wire Ord, Nos. 1 to 40,000 bs or 5 15 %| 15 * 20 Y 11 — 12 11 — 12 
27,500 Do. do. Cum. Pref. Nos. 1 to 27,000 bas 5 a 7 ; 6ł 
105, 731 Brush Elecl. „1 to 90,000 228 23 & 5 & 6 % 1 2 12— 2 IR 
105,731 Do. o. ” Non-cum. 6 B Pref., 1 to 90,000 eva 26 6 6 21— 28 21i— 28 270 ; 
125, 000! Do. do. 44 % Perp b. Stock 88 Stock ia . (106 —111 106 —111 
125,000 Do. do. 4} Perp. 2nd Deb. Stock Stock 102 —104 102 —104 ae E 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 14% 15 5 % 15 5 % 5 134 | 124— 133 13751 
20,000 Do. do. 65% Cum. Pref. 50 5. 54 5 — 53 5 sae 
90,000 Do. do. 44 % Ist Mort. Deb. Stock F Red . S ock] ... ces sss Ho —114 110 —114 sik ‘es 
213,533 Central London Railway, Shares is | 10]... an . | 10 — 104 104 — 102 104 | 108 
61,033 Do. do. Pref. half-shares... —..... a 5 Ra T 5 — bi 5 — 52 5988 
71,447 Do. do. Def. do. Bs See ae 5| see 5 — 53 5 — 53 58 57 
855,000 | City and South London Railway . Stock 13%| 2 11 58 — 61 | 58 — 61 G1 | 58h 
37,500 | Do. do. No shares 5 601 to 60,000 San 8 ivi iis 5 — 6 5 — 6 a ae 
32,098 | Crompton & Co., Nos. 1 to 32 s ‘as 6 7 34— 4} 32— 44 
100.000 e Do. 5 % let Mort. Reg. Debs., WOTE * 1% 99 —102 99 —102 
’ £100, and 901 to 11,000 of £50 red oo ae = 
99,261 dison & Swan Utd. El. Legt., “A” shares, £3 pd. 1 to 99,261 | 8g 6 6 12— 22 | 19— 22 
17,189 Do. do. do. “A” Shares, 01—017,139 ... 5 6% 6 6 31— 4} 31— 44 82 Sea 
344,023 Do. do. do. 4% Deb. Stock Red * . 100 A *. | 90 — 92 90 — 92 i es 
112,100 | Electric Construction, 1 to 112,100 ... PA 2| 6 & 6 6%| 2 — 2 2 — 2} 
25,000 Do. do. í Cum. Pref., 1 to 25,000... ses 27 7 n 28— 3 2 3 
140,300 Do. do. Perp. 1st Mort. Deb. Stock Stock bat ; 102 —105 |102 —105 ave ni 
9,6007 Greenwood & Batley, 7 Cum. Pref., 1 to 9,600 ... — 10 f 7 7 7 10 — 11 10 — 11 955 8 
30,000 Henley’s (W. 5 Works, Ord. ... eh aa 5 | 12 14 15 124— 134 | 123— 133 133 | 122 
30,000 Do. do. 44% Pref. ... 5| 7 7 ve 5 — 5 5 — 51 518 
50,000 Do. 8 do. 41 Hort. Deb. Stock... Stock 434. 108 —112 108 —112 ee ee 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. 10 | 10 J 10 %| . 29 — 214 20 — 21 203 20% 
300,000 Do. “do. do. 4 % 1st Mort. Deb ... | 100]... 128 99 —102 xd| 99 —102 iss ms 
37,500 age! geo Overhead Railway, Ord. e æ 10 83 3} 3: 8% 8§— 8% 81— 9 
10,000 f do. Pref., E10 pad. 10 5 5 55 121— 131 121— 132 
37,350 Telegraph 5 and Maintenance ... oe | 12] 15 15 15 34 — 38 34 — 38 35 ; 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 100 101 — 104 101 —104 j sss 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 bj a 8 4 12 miz 151 104— 114 Se sii 
20,000 Do. do. 5 % Cm. Prt, Nos. +1 to 20,000.. 552 58 5 — b Op ies 
540,000! Waterloo and City Railway, Ord. Stock 100... 3 4 9 E 92 — 94 — 97 96 934 
t Quotations on Liverpool Stock Exchange. | t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT 1 8 


Brompton and Kensington, 42 2478 48 fuld, N- of £100, 1086—1068. Ken and Knightsbridge 25 (fully 
National Electric Free baht Ba ) ebay lat Preference e ive nn 5 (rally, paid, 83 63—11}. De- 
W and are ectric 122 5 pd. ], Ont ie pares, | 02—105. Dividend, 1899, on 
pd.), 10—10}. T. Parker, £10 (fully paid), 173. 8 
e Birmingham Share List, Bank rate of discount 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, October 10th. 
CHEMICALS, &o. This week. Last week. Ine. or Deo. METALS, &. (continued.) | This week. Last week. Ino. or Deo. 
pan . —— a R ` | — —ä—ꝓ — 
| 
a Acid, Hydrochloric... .. per owt. 5/- 5 / 955 9 Copper Sheet i ee per ton 286 288 
Alero s 5 per cwt 24 22/- is 9 Rod ii per ton £86 £86 
a „ Oxalic .. . .. perowt. - — j | @ „ (Electrolytic) Bars .. per ton £88 10 £88 10 
a „ Sulpburic.. ‘a .. per owt. 5/6 6/6 a 1 n is ects per ton £92 £92 
à Ammonia, Faria (eib: . 100 220 Ibs. f as i HC. Wire’ per Ib. aa 9910. 
4 per ton . ine | es ii 0 r A A 
a 10 ` per ton | £30 i ae «| J Ebonite Rod. 8 ‘ i per lb 12 15 
ne wW per ton £7 47 ae 7 Sheet es .. per lb. bj- 16 
a Bisulphide of Carbon per ton 4 £18 aa n German Silver wire per lb. 1/6 6 
a Borax sà is per ton £17 10a. £17 10s. ine h Gutta-peroha fine . aa +. per lb. 8/6 8/8 
a Bensole (90 %) .. per gal. 77 77. ie | k India- rubber, Para fine .. .. per lb. 4/8 to 4/4 4/3 ; 
a 55 (40 G). $ per gal. 5/6 5/6 4 Iron, Charcoal Sheets per ton £18 £18 3 
a Co Sulphate per ton £25 í „ Pig (Cleveland warrants) . per ton 68/6 677 Is. 6d. ino. 
a Nitrate at „por ton £25 £295 t a al a 5 e per ton From £11 | From £11 x 
: „ White ngar a .. per ton £81 1 y ius per ton 70/- to 72/6 | 70/- to 72/68 
Mish . A por o 3 ‘ae i „ Wire, caivanined No. 8 per ton Pi 65 Pay : 
á to 2 
4 Naphiha, A Per a 5/6 5/6 9 Lead, English Ingot per ton! { 21876 | 21876 | i 
a Potash, Bichrom casks.. per š Sd ” ” per tor 419 419 e 
a „ Caustic 2 50 .. per ton £ 928 m Manganin Wire No. 28 per lb 8/- 8/- of 
a „ Bisulpha .. per ton 285 sy g Mercury .. 5 ak .. Per bot £926 29 26 
a Shellac ae .. per owt. 62/- 66/- 4s. dec. d Mica (in original cases), small .. per lb. 8d. to 9gd. 8d. to 
a Sulphate of Magnes por ton £4 10 21 10 N 4 n 55 „ medium per Ib. 1/9to2/9 1 t0 2/9 a 
a Sulphur, Sublinsed 1 ro. per ton £6 £6 ne d large .. per lb. 8/8to7/8 | 8/8to7, 
. Fe 805 red .. per ton 25 10 25 10 i p Phosphor Bronze plain in oastinga per lb. | 1/1 to1/4 | 1/1 to 1/4 
. per ton £6 £6 p a rolled bars & per Ib. | 1/1 to 1/4 | 1/1 to 1/4 
à Soda, Canio o (white 10 %) .. per ton | £10 15 210 16 oe p dë Sirip æ hoas per lb m 1/3 m 1/8 
a „ Crysta .. per ton £8 £8 De | o Platinum poroz.; £8 18 6 £3 18 6 
a „ Bishrorats, casks. per lb. ' Nd. 2d. sa pP Bilicium Bronze Wire per lb. 102d. to 1/1 ioa. to 1/1 
. 1 Steel ere aco'd’ng to desc'p'n per ton From £15 240 
l i ve in bars l £58 £58 
METALS, &0. i 9 Tin, block os ee . per ton { 1 4 0 dec 
d Aluminium Wire, in ton lots.. per ton 32 £24 a g „ foil zi ix Sa .. per lb. i 2j- 75 
Sheet, in ton lots por ton £191 #191 ia * wire, Nos. 1 to 16 .. per lb. 1/9 1 
P Babbite’s metal ingots per ton £80 to 8 £80 to £150 ae 75 White Anti- friction Metals — 
e Brass(rolled metal to 19") basis per Id. A oe % White Ant” brand. per ton £40 to £70 | £4 to £70 
e „ Tu rased) .. . per lb. 1 10d. i J Yarns, 8 Single 101b. brats per lb. 9a. . 
e n 7 (solid drawn) * per lb. . d. l 1 ” Best Flax, lea. .. per Ib. 
e „ Wire, basis  .. por lb. ; i 8 jon Hemp, 8 ply 10 lbs. .. per lb. : 
Te razed) per lb ind. IId. . j » Russian, 10 lba. .. per Ib. 
Piste drawn) per lb lid. i 11d. Ca . J te, 180 Ibs. ro pèr ton 414 10 411 10 
$ Copper Bars (best selected) .. per ton 286 | £86 ee | k Zino, 80 d. (Vielle Montagne vnd. per ton, 421 ö nett 221 5 nett. 
' 
a Messrs. G. Boor & Co. f India-Rubber, G.-P. and A Works k 5 Morris Ashby, Limited. 
ong | © The British Aluminium Co., Ltd. | Quotations | ¢ Messrs. James & Shakspeare m Messrs. W. T. Glov 1 +. Lid. 
supplied by e Messrs. Thos. Bolton & Sons. supplied by Messrs, Jackson & Till. supplied by n Messrs, P. Ormiston & 
7 Moore: Trede Ban . estre. Bolling & Lowe. > Messrs, Johnson, Matthey & Oo., Ltd. 
o Mooste. Smith ¢ Co. J Mosse, HenrytO. Yoo & Oo. D The Phosphor Bronse Company, Ltd. 
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Mi SMALL SCREW GAUGE. 


port of the Committee, consisting of Sir W. H. Preece (chair- 
man), Lord Keivm, Sir F. J. BRAMWELL, Sir H. Trueman Woop, 
Major-Gen. WEBBER, Col. WaTkm, Messrs. R. E. CROMPTON, 
A. Srnon, A. Ln Nmvm FosrRR, C. J. HEwrrr, G. K. B. ECPHIN- 
‘stone, E. Rido, C. V. Boys, J. MARSHALL GORRHAM, and W. A. 
- Prick (secretary), appointed for the purpose of considering 


whether the British Association form of thread for small screws | 


should be modified, and if so, in what direction. 


Drawn up by 
the secretary. 
(Section G, September 11th.) 


(Continued from page 563.) 


In constructing plug gauges for testing nuts the straight sides of 
the thread can be corrected after hardening by grinding with a lap, 
and this process corrects at once the irregularities of pitch and angle, 
and is continued till the effective diameter is reduced to the desired 
value. The top of the thread, being cylindrical, presents no 
difficulty. The form of the bottom of the thread is immaterial, 
since the clear hole in the nut is most conveniently tested with a 
cylinder plug gauge. In the specimens submitted to us last year 
by the Pratt & Whitney company this cylinder was constructed 
in one piece with the screwed plug. 

In ring or nut gauges for testing screws a slit is cut through the 
tapped hole, and closed with a screw. The hole can be polished by 
a corresponding screwed piece, but could only be corrected by 
grinding, by the use of very refined appliances. After polishing, 
the slit is closed to fit a prepared screwed plug, and the clear hole 
brought to its correct value with a lap. The process is not so satis- 
factory as with a plug gauge, but the pieces which the ring is 
designed to test can be satisfactorily measured in other ways, so 
that the gauge is of less importance. 

The effective diameter of a screw is readily measured in a micro- 
meter gauge between a conical point and a V notch, both having an 
angle of 474°. An instrament of this kind constructed for 60° is 
figured in tool makers’ catalogues. l 

Ordinary taps for nuts or for the working holes in larger pieces 
will be different in form from the screws, and different from the taps 
employed to make dies or screw plates. The ordi dies or 
plates in a workshop used for making screws will not be suitable for 
making taps. In small workshops this may sometimes cause mis- 
takes, but in shops having a separate tool room this extra specialisa- 
tion should present no difficulty. 

Objections have been raised to the above proposal on three 

unds. 

It has been represented to us that in finely-fitted work the screws 
should fit their holes perfectly and all over, and that the existence 
of a clearance gap all round the edge of the thread is inconsistent 
with a high de of workmanship. This objection is evidently 
to some extent a matter of opinion, and it is always possible to use 
tape of the same form as the screws, so that the screws will fit the 
taps all over as in a non-clearance system. 

It has been objected that the introduction of the proposed system 
will seriously interfere with existing stocks of screws and the 
repairs of existing instruments. In fig. 2 it is shown that the new 
thread differs from the old one by the addition of the small corners, 
g B h, h B K, to the screw, and d A e, e A J, to the nut. In making 
screws and nuts with dies and taps, these corners will always be 
rounded off to some extent, though the re-entrant angles at a B will 
be as sharp as the tool which makes them. In some screws and nuts 
prepared . to test this point, the outer edges of the 
thread were fairly rounded, and they were perfectly interchangeable 
with the B. A. screws of an existing manufacturer’s stock. The 
Committee believe that screws made to the proposed new thread 
will, owing to the inevitable rounding, be interchangeable with 
existing stocks in a great majority of cases, and that only in cases 


where great care has been taken to work closely to the old standard 


will any difference be noticed. 

It has been objected that the proposed thread is unsuitable for 
bicycles and small arms, which are subject to violent concussion and 
vibration, whereby the screws are liable to be shaken loose and to 
drop out; and the case of alternating current arc lamps has been 
mentioned to the Committee as one in which the same thing is 
liable to. occur. Mr. O. P. Clements, of the Birmingham Small 
Arms Company, contributes a paper to the Transactions of the 
section on the practice of his firm in the manufacture of screws for 
bicycle parts, for which he has found it necessary to use rounded 
threads fitting very closely all over. It is clear that no one form of 
thread can be suitable for all purposes, and we have direct evidence 
that the form of thread we propose does not fail in instrument 
work in the way Mr. Clements anticipates that it would do in 
bicycle work. | 

We beg to report that the system of screw threads recommended 
by the British Association for the use of instrument makers, and 
known as the British Association screw threads, should be modified 
in the following way for all screws from No. 0 to No. 11, inclusive. 

For Screws.—That the designating numbers, pitches, outside 
diameters, and the common angle of 473° remain unchanged ; but 
that the top and bottom of the thread shall be cylindrical, showing 
flats in section, and that the depth of the thread shall be increased 
by one-tenth of the pitch, the diameter of the solid core being, in 
consequence, diminished by one-fifth of the pitch, 


ASSOCIATION FOR THE AD- 


For Nués.—That the designating numbers, the pitches, the 
diameters of the clear holes, and the common angle of 474° remain 
unchanged ; but that the top and bottom of the thread shall be 
cylindrical, showing flats in section, and that the depth of the thread 
shall be increased by one-tenth of the pitch. 

The appended table gives the pitches and diameters of the 
different 1 modified in accordance with this recommendation. 


TABLE OF THE PITCHES AND DIAMETERS OF THE BRITISH 
ASSOCIATION THREAD UNDER THE RULE PROPOSED ABOVE. 


‘Borew, | Nut. 


Outside . Inside 
diameter. § diameter. 


Outside 
diameter, 


Inside 
diameter. 


— — 


— — FͤA— 


| u. pieu : ili- 

eke. | mila | „astrea | Mila. er 10. ateen | ate. un. 

0 39°41 60 236˙2 46 181•1 62 244-1 4:8 189˙0 

1 35°41 5'3 2087 404 155 1 5:48 215˙8 4°22 166˙2 

2 81 31•9 4°7 185˙0 3:566 140:4! 4'862 |191:4| 3°728 146˙8 

3 3 |287| 4'1 161˙4 3°078 121˙2 4'246 1672 3-224 |126°9 

4 66 |260| 36 141˙7 2°676 105˙4 3°732 |146'9| 2'808 |110°6 

5 59 |232| 3°2 126˙0] 2'374 ı 93-5) 3°318 130-60 2°492| 98°1 

6 53 20-9 28 |110°2| 2'058! 81:0] 2'906 11144] 2:164 | 85-2 

7 48 |18°9| 25 | 98-4] 1:828! 720| 2:596 1022 1924| 757 

8 9 22 | 86°G| 1:598 ` 629| 2'286 | 900| 1:684 | 66°3 

9 19 | 748| 1354| 533| 1:978 779 1:432 | 564 

10 17 | 669| 1:210! 47:6] 1°77 | 697| 1280| 504 
11 15 1°128| 444 


59˙1 100 42°0| 1:562 | 61:5 


In order to give practical effect to our recommendations, we desire 
to obtain a set of the proposed screws, with tools and gauges, for com- 
parison with the present ones. We shall thus be able to exhibit in 
a concrete form the character of-the thread, and also to show how far 
screws made with the new tools are interchangeable with the existing 
stocks. We recommend that the Committee shall be re-appointed for 
this purpose with a grant of £45. 


APPENDIX. 


Report of Experiments on Screw-Threads made by J. MARSHALL 
GonHAM and W. A. Price. 


The object of these experiments wag to determine the relative 
advantages of different angles for the threads of small screws, and 
two questions were proposed for trial :— | 

1. Which angle gives the greatest frictional torque to resist 
unscrewing ? À 

2. Which angle gives the greatest resistance to the tearing of a 
steel screw out of a brasa plate or nut? 

To answer these questions, six pieces, of the form of fig. 3, were 


made of steel. On one end, a, of each a thread was cut which was 
the same in every case, and was used only for the purpose of con- 
necting the pieces in the testing machine. The threads to be com- 
pared were cut on the ends, b. Three kinds of thread were tried, 
two pieces being made of each kind of thread. 


Fig. 4. 


The mode of trial is shown in fig..4. A pair of these steel pieces, 
A A, having threads of the same kind at the ends, bb, were tightly 
screwed by the ends, a a, into a sleeve, F, so that they could not be 
unscrewed by the forces employed in the test. On the ends, b b, 
were placed brass nuts, B B, supported on steel collars, o o, which 
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rested in spherical seats in the brass pieces, D D. These last pieces, 
D D, were screwed into E E, the cast-iron terminal blocks of the 
testing machine. 

Two experiments were made in each case. 

1. With a steady pull on the specimens, the torque required to 
turn both screws simultaneously in their nuts was measured. This 
was ascertained by means of a small spring balance acting by a lever 
on the hexagonal sleeve, F. 

2. The pull of the testing machine was then steadily increased 
until one of the screws was pulled through the nut. 

The screwed pieces, a 4, were turned out of tool steel, bright 
drawn rods of clockmakers’ silver steel, 4 inch diameter. The main 
object of the experiments being to find the force required to shear 
the thread out of the nuts, B B, by screws of given form, any defor- 
mation of the screw itself to be avoided. The b ends of the 
steel pieces were accordingly water-hardened, and let down to a 
spring temper. In the course of testing, one out of each pair of 
steel screws broke at the point where it entered the brass nut, at a 
strain much below the calculated breaking strain. The form of the 
fracture was in every case that of the dotted line, c, shown in fig. 3. 
Prof. Unwin, to whom this point was submitted, supposes that this 
had no bearing on the strength or weakness of the icular forms 
of thread used, but was due to internal strains in the steel produced 
by the water-hardening, and to a slight bending force acting with 
maximum effect at the point where the screw enters the nut. The 
spherical seats of the collars, c c, will not, he points out, wholly 
prevent the occurrence of this force. He suggests that had the 
screws been hardened in oil, this probably would not have happened. 
The sectional area of the cores of the screws was ‘095 square inch, 
and the breaking strain was expected to be about 13,500 lbs. Those 
that broke where they entered the nut broke at 5,600 lbs. (60° 
screw), 5,860 lbs. (50° screw), and 5,330 Ibs. (40° screw) respectively. 
In a subsequent test one of them broke along the line, d (fig. 3), at 
10,280 lbs. Fortunately, in every. case, a sufficient length of the 
screw was left after the accident to put on another nut, and in each 
case a satisfactory result was obtained in a subsequent trial, the 
screws being drawn through the nuts without being themselves 
broken. eer 

(To be continued.) 


THE OPERATION OF A COMBINED LIGHT- 
ING AND POWER PLANT.“ 


By J. H. PERKINS. 


IN the early days the attention of managers was soon called to the 


fact that the supplying of a comparatively large amount of current 


for so short a tjme, as is the case in an ordinary commercial-lighting 
plant, was an expensive and rather unsatisfactory operation, 
necessitating either high rates and a limited use of the service, or 
the unprofitable running of the plant. 

Following up this idea came the introduction of motor and street- 


railway service, which materially helped matters by giving some 


day load. But still, in most of the plants, this power service was 
rendered from as many different kinds of machines, they very often 
being driven by separate engines. The result was that we find to- 
day, many plants composed of several classes of machines, each 
rendering its separate service, with no possibility of helping out one 
another in time of trouble, or of being combined as needed for the 
variation of load during theday. Each machine must do its service, 
whether there is light load or full load. This was and is an 
inefficient, unreliable and unsatisfactory way to run a plant of 
variable load and service. The best dividend-earning plant is one 
which, first, has the long-hour service, and, second, the one which is 
operated with economy and reliability. The first means the fur- 
nishing of as many kinds of service as possible to get the load 
distributed throughout the 24 hours; the second means the concen- 
tration of all classes of service in the same type of machines of 
various sizes to be combined as the load requires, and to be inter- 
changeable for reliability of service. 

This brings us to the advent of multiphase alternating current 
apparatus, which has made these refinements possible, and some 
plants of this type have already been installed. The plant which I 
represent at Youngstown has been through exactly this cycle of 
changes, and it is from the experience with its operation that I give 
this paper. | 

We have attempted a difficult problem, that of giving satisfactory 
lighting, motor, and street railway service from the same system, all 
machines running in parallel and interchangeable. It is true that 
the correct plan for one plant may not be correct for another, and 
each plant must work out its own individual system, but by 
adhering to general outlines we may gain ideas which will apply 
to all. 

At Youngstown we are furnishing almost all classes of service 
from exactly the same machines and engines, and, at times from the 
same bus bars. The service includes incandescent lights, arc lights, 
fans, single and two-phase motors, and a street railway. The system 
in general is two-phase, 60 cycles, 2,000 volts, the lines being at a 
pressure of 2,000 volts direct from the bus bars, without station 
transformers. We still have mauy small machines of different 


* Read before the Ohio Electric Light Association, at Toledo, O., 
August 15th, 1900. Mr. Perkins is assistant manager of the 
Youngstown Gas and Electric Company at Youngstown, O. 


classes scattered about the station. Some of these are rún by two- 
phase motors, but there is no class of service which we do not 
furnish, in part, from the alternating current system, and eventually 
all of the small machines will be discarded, and the service trans- 
ferred. At the time. of the installation ofthe multiphase apparatus 
the plant had very little power work to turn over to this service, 
and only a few arc lights, which had been installed on 16,000 alter- 
nations. 

The incandescent lighting was planned for supply from a number 
of single-phase circuits, each circuit controlled by a double- throw 
switch to throw the circuit to either phase in case of unbalance. 
The switchboard panel contains the ammeters, awitches, and fuse 
blocks. No provision was made for regulation, all cirenits coming 
direct from the bus bars and at the same voltage. At this time the 
primary voltage was changed from 1,000 to 2,000, and secondary 
from 50 to 100. It was only by reason of this better efficiency 
in the lines and of close regulating transformers that good 
tion was possible. At present we do not get very good results, but 
I believe that in time we shall have to puta regulator on each 
circuit with a voltmeter, regulating each circuit according to ite 
needs, and I think a well-designed plant should have this latter 
arrangement. 


Arc LIGHTING. 


The old series open-are commercial arc lighting is gradually 
being transferred to constant potential alternating current lamps 
run from the same system of wiring and transformers as the incan- 
descents. We believe that this has done a great deal to make us 


more money :—First, the station apparatus is more simple, more 


efficient, and more reliable than the old series apparatus; in fact, it 
brings the service to a common basis with incandescents. Second, 
on a meter system you get your pay for service rendered, and cus- 


' tomers do not use the light except when needed. Third, if one 


consumer happens to have a dark store you do not have to turn on 
the whole system in order to supply this one. He can have the 
light when he wants it, but he pays for what he uses. In this 
system you are master of your business, and I think you will agree 
with me when I say that with the series arc system for commercial 
service on contract rates, you are not a master of your business to its 
fullest extent. We need no extra man for people on this new 
system, and the consumers are satisfied that the light is more steady, 
better appearing, cleaner, and more reliable than the old system. 
Some question the volume of light, but we have never had a con- 
sumer change back from the alternating current enclosed to the 
direct current series open when once the former had been installed, 
except where the consumer was not willing to go on the meter 
system. 

The question may be asked, Do you find the operation of alter- 
nating current enclosed lamps successful?” In answer, I will state 
that at the start we did have trouble, but we have finally come to 
the point where we have little or none, iu fact, as little as with the 
old series direct current lamps. By the introduction of these new 


ares we have acquired considerable business around mills and 


factories running on night turn, which we have been unable to take 
with the other system. 


Moron SERVICE. 


Our consumers own their motors, and can, of course, get very little 
for a second-hand direct current machine; therefore the transfer to 
alternating current is slow. When possible, all new work has been 
put in on the alternating system, and the old direct current machines 
are gradually coming out. 

The first motors were installed by combining two single-phase 
lighting circuits on opposite phases for two-phase motors, or on any 
of the single-phase circuits for single-phase motors. With the 
increase of motors the tax on the lighting feeders was too great, and 
it was sometimes inconvenient to keep these two circuits on opposite 
phases. We therefore made up a separate two-phase power circuit 
coming from the same bus bars, retaining, however, the single-phase 
motors on the lighting circuits. 

The two-phase motor circuit is arranged with a double-throw . 
switch to operate from either the lighting or power bus bars. The 
power bus bars are referred to later on. By this arrangement it is 
possible to separate the motors from the lighting altogether. 

The question most discussed in this connection is, What will be 
the effect on the lighting?” This is hard to answer on paper, and 
the best. answer is an inspection of the service in operation. 

The large inductive current on the starting of an alternating 
current motor is inherent, and the designers say we must always 
have at least some. The effect of this inductive current on the 
transformers and generators is the cause of poor regulation. The 
question is, how much will it affect the lights? There is consider- 
able difference in transformers on inductive drop. A certain trans- 
former may have very good regulation on non-inductive or lamp 
load, but on a motor load it may be very poor. The choosing of 
transformers for this work must be done carefully. However, if the 
motors and lamps are not fed from the same transformers, this will 


not apply, and it is more apt to be the case, for with motors of large 


size there will probably be a separate service, 

I would call attention more forcibly, however, to the effect on the 
generator from the starting of alternating current motors. Central 
station men make a great mistake in expecting good regulation in 
the operation of motors on small generators. The regulation of 
alternating current generators on inductive load is inherently 
poor. To be sure, there is a difference in generators, but any of 
them are poor enough. The capacity of the generator must be rela- 
tively very large to that of a motor, that the starting may not show 


‘on the lights, 


As to the results in Youngstown :—Our smallest generator has a 
capacity of 75 xw., and it generally carries the day lighting and 


1 . 
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motor load. At noontime one can tell when the separate motors go 
on, by momentary drops in the voltage of from 1 to 5 per cent., 
according to the motors, which average from 4 to 10 B. r. But you 
must remember that this is only during the day at a time when 
this is not objectionable, and there would be no appreciable effect 
with the larger generator during the evening; and I think that I 
can safely say that we, at no time, have any effect on the lights 
from motors which any consumer or station manager could com- 
plain about; at least, we have no trouble from this source. There 
might be trouble with some of the smaller stations in trying to run 
motors on small generators at all times of the day, and I would 
recommend careful consideration against small, poor regulating 
generators on inductive loads for this service. l 

As to the difference in the effect of single and multiphase motors 
on the lights, we find none, and it becomes a question of ease and 
expense of installation between the two. 

As yet.we have no series street arc lighting on the alternating 


current system, having gone no further than a few experiments, 


but in discussing this point of inductive drop in gener&tors it ma 
be well to add that the regulating apparatus of the are system wi 
have more or less the same effect as the starting of motors, and with 
some form of apparatus now being advocated, there must surely be 
an effect on incandescent lighting. 


(To be concluded.) 


FLY-WHEEL CALCULATIONS. 


A FEW figures and examples of the data and results of fly-wheel 
calculations supplied to Casster's Magazine by Mr. A. W. Wansbrough, 
may be useful. The total stored energy in a fly-wheel is given by 


the customary formula 75 where w is in pounds and v is the 


velocity of rim in feet per second. The boss and arms may be neglected, 
as this neglect simply improves the results obtained. Thus a 
2,000-lbs. rim at 803 feet per second will have a stored energy of 
201,250 foot-pounds. The regularity of turning velocity under the 
variable effort applied to the cra in depends obviously upon 
the ratio of such effort to the total energy. There are several 
duties that must be performed by a fiy-wheel. Its first 
duty is to spread the inequality of engine effort over a whole 
cycle so evenly that the variation of speed during any 
part of a cycle shall not exceed a given amount. The second 


duty is to perform the same function for any variation of load such ` 


that the speed may be kept within certain limits defined by the 
governor and fly-wheel acting together. The governor controls the 
number of revolutions per minute within a certain percentage, and 
it is obvious that if a governor is sensitive to within 2 per cent. and 
the fly-wheel is only sensitive to something over 2 per cent. there 
will be a rise and fall of the governor twice in each complete revolu- 
tion of an ordinary engine—+.c., a rise and fall each cycle of events. 
The variation of turning effort in all engines depends upon many 
factors. The chief is the fluctuation x or A E of energy at the crank 
pin, and for reciprocating engines is usually awarded the following 
values :— 


Early cut-off double-cylinder engines x = 037 
Cross-compound receiver engines * K 2 04 
Single- cylinder non- expansive * Ke 21 
Tandem. Full on to half stroke ... K = ‘125 to 2 
Single- cylinder condensing... ae we K = 143 
Single- cylinder, cut-off at half stroke K = 15 
High speed, shaft governor oa K = 36 
Single-acting hydraulic. si K = 5 
Gas engines, Otto cycles k = 15 


To make this clear the worst case of the gas engine is cited where 
x=1'5. Suppose the engine runs at N revs. per minute and indicates 
33,000 

N 


1a.p. Then the foot-pounds of work per revolution are and 


in the one explosive stroke there must be supplied not only the 
energy for that half stroke, but for three other non-explosive 


strokes or 1'5 revolutions, or 1˙5 * 221090 foot-pounds. All this 


: N 
time the speed must not vary more than, say, 1 per cent. abode or 
below normal, or 2 per cent. in all. k being 1°5 or 2, we have 
` 33,000 
— * ? 
29 2 N. 
that is, 2 per cent. of the fly-wheel energy must not be less than 
1} times the work of one revolution. Reducing v? into terms of 
diameter and rotative speed, and reducing to tons, we have 
x? X D? xX N? ; K 344, 000 
—— — o (Xe 
807 , and w in tons 11 
a formula that is easily specialised for any case by putting in the 
value of k for the particular case, and in place of the divisor 04, 
or 2 per cent., substituting any other figure according to the per- 
centage of variation to be allowed. 
Thus an engine of 100 H.P. has K = 228, D = 10°52 feet, N = 90, 
and is permitted to vary 1 per cent. from the normal, or 2 per 
cent. overall. 


v? = 


Then y =- 228 344,000 


“04 x "11067 x 729,000 = 0243 tons per Hei: 


or 2°43 tons for 100 f. r. Clearly the regulating power varies as the 
mass, as the square of the diameter, and as the cube of the revolu- 
tions per minute. . 

With violent load fluctuations, as in tramway work, the load may 
be entirely removed and half a revolution made before the driving 
power can be cut off by the governor. 

Assuming an engine with an efficiency of 80 per cent., we have 
four-fifths of the work of half a revolution to be stored in the fly- 
wheel, and the percentage of speed increase will be as; of 3 to 0°228, 


4. 
or from 2 per cent. to 2 x 998 = 34 per cent. above normal for that 


one-half revolution only. The author first gives the percentage 
divisor as double the total percentage variation, and afterwards as 
equal to this. Thus 1 per cent. from normal, or a range of 2 per cent., 
gives a divisor 04, on the ground that resistance to velocity change 
varies as the difference of the squares of the maximum and minimum 


a | 
velocities, or as 29 (v? max. — v? min.). Later on he con- 


firms this, and afterwards says that the divisor for a variation of 
2 per cent. from normal is 04, whereas it should be 08 by bis first 
statement. 

Stresses in fly-wheels are next considered. The total stress at any 


point in a revolving rim is uM where w is the mass of the rim in 


pounds and v is in feet per second. The unit stress is thus found by 
dividing by the cross-section. As the mass and stréngth both vary 
as the cross-section, it follows that for a given margin of safety 
every material has its safe limit, usually taken at 80 feet per 
second for cast-iron, which, however, is often called one mile per 
minute, or 88 feet. At this velocity the tension in a rim is 750 lbs. 
per square inch for iron, and this is the stress to be carried for 
every square inch of rim section by the fastenings; moreover, 
in a rim tied down to arms the segments of the rim may act 
simply as beams, and not be in ring tension at all. 

Having ascertained what should be the dimensions of a tly-wheel, 
it remains, then, not to exceed them. Already the boss and arms 
are neglected, and, in high speed engines especially, the cyclic 
variation is usually diminished by the action of the moving parts. 
It should also not be overlooked that the effect of the piston and 
other rectilinearly moving may be considerable. Where, 
for example, load has been thrown off after steam admission, 
the engine tends to run away under the influence of the 
charge of steam and of the pressure exerted on the crank 
pin in the latter half of the stroke. This runs up the 
governor to the cut-off point, and on the next stroke 
there is not only no steam to keep the engine going, but a back pull 
by the heavy piston which absorbs energy in acceleration during 
the first half of the stroke. It is thus open to question whether in 
engines with very sudden load changes the excessively heavy moving 
parts of the Porter-Allen type of engine are desirable, however well 
justified for steady loads. 


ELECTRIC DRIVING: ITS POSSIBILITIES 


AND LIMITATIONS. 


THERE is no doubt that the determining factor in the development 
of electric driving is the cost of energy, and while this may be said 
to be practically settled in the case of large establishments where 
the cost per unit is never likely to be high, it is clear that no great 
impetus will be given to electric driving among small power users, 
unless the public systems of supply charge a low price for energy. 
It is doubtful how far a maximum demand indicator system 
aids in the development of motors on a town’s supply, especially 
when the reduced price does not become effective till after 
the first two hours. No doubt there are many instances where the 
average work of an electric motor is less than an hour's run per day, 
and though a supply company or a municipality may airily say 
that they do not want such consumers, it is always a matter of 
regret to turn business away. >` 

Mr. H. A. Mavor some little time ago, in a paper before the 
Glasgow section of the Institution of Electrical Engineers, dis- 
cussed the question of electric driving, not so much as regards the 
economy effected as compared with other systems of transmission, 
but from the point of view of the machine itself. As the author 
points out, from the users’ point of view, efficiency is usually a 
matter of secondary consideration, until the experience of com- 
parative bills of cost induces a more intelligent inquiry into the 
relative values of the motors. If a careful series of tests were 
made on the efficiency of various motors on the market, we might 
be starticd at the consumption of electrical energy per cffective 
H.P.-hour. Small motors undoubtedly present many difficulties from 
both the manufacturers’ and the consumers’ point of view, and in order 
to meet some of these Mr. Mavor appears to favour the series wound 
motor for small sizes, especially when intended for high voltage. 
No doubt such a motor would have some advautages over shunt 
wound machines; it would appreciably affect the size of the start- 
ing resistance, but we should be inclined to doubt whether the 
series motor could be made so universally adaptable as the shunt 
machine. We are glad to see that Mr. Mavor tilts at the Insurance 
Companies on the subject of enclosed motors, for they are in many 
cases imposing the most absurd regulations. The author, however, 
suggests a method of dealiug with the Insurance Companies which is 
worth quotiug:— The best way to deal with the companies in such 
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matters is, while 55 them confidentially in the way of 
explaining what are the real dangers, and how they ought to be 


avoided, and giving them every encouragement to insist upon good 


workmanship, to be perfectly firm in refusing to adopt any absurd 
measures, such, for example, as placing motors on insulated non- 
combustible bases.” No doubt enclosed motors are very desirable 
in certain cases, but to insist on them everywhere is quite 
unnecessary. In fact, we doubt very much whether all Fire Offices 
have a sufficient appreciation of what is dangerous and what is safe 
in a motor installation. As Mr. Mavor points out, the starting 
switch is a much more probable source of danger and, in fact, much 
yet remains to be done from the designer’s and manufacturer's stand- 
point, to make the starting switch, even for small motors, a thoroughly 
satisfactory article. The liquid switches largely employed in 
connection with some of the electric lighting stations seem, on the 
whole, to give satisfactory results; but the arrangement is more 
cumbrous and expensive than it ought to be, and is too liable to 
get out of repair from corrosion or to become ineffective from 
evaporation of the liquid. The American types of wire starting 
switches, which have been largely imported into this country, are 
not satisfactory, and, in fact, the problem is still an open and 
unsolved one. . 
— Attention has been more than once directed in these columns to 
the remarkable absence of data, regardiug the application of electric 
driving to various industries. Occasionally, one is gratified by 
coming across, attempts to systematise the results that have been 
attained under some conditions, but one never knows how far they 
can be applied to general conditions. Isolated attempts have been 
made to procure reliable information, but the facts that have been 
published, have been not always convincing. On one phase of the 
subject, however, that of transmission by shafting v. electricity, a 
Committee of the American Railway Master Mechanics’ Association 
has made prolonged investigations and has embodied the results in 
au elaborate report, which we dealt with in our issue of September 
28th. Appended to this report was the following table, which 
gives the power required for machine tools of various types, and 
which may be regarded as likely to be based upon reliable tests:— 


another pair of arc lamps, and on inquiry at the company’s office for 
voltage, they inform us that the present voltage is 110 direct cur- 
rent, but they are altering the voltage to 220 volts, and without 
giving us any previous notice they will connect us in a month or so 
on to the cable carrying the 220 volte, and that we shall have to put, at 
our own expense, extra resistance coils to choke down the power, 
which we shall have to accept but cannot use through our lamps, or 
put down a transformer, which would cost us about £60. We should 
like you to let us know :— 

“1. Are we obliged to accept the alteration in voltage? 

“2. And if so, are we bound to pay the cost of extra coils or trans- 
former ? 

The manager of the company suggests that they must consult the 
Corporation, who have just taken over the electric supply, and see 
if they will put us in a transformer and charge us a rental; but he 
cannot decide this for the present.” 

„ The question put by J. C. G.“ has already been dealt with 
on more than one occasion in the columns of the ELECTRICAL 


- Review, but in view of its importance and of the somewhat 


peculiar features presented we are willing to consider it once more. 

With regard to the first question, it appears that our correspondent 
is not bound to accept the alteration in voltage unless that change 
has been made “with the permission of the Board of Trade, and 
upon such terms as the Board of Trade may impose.” The text of 
Regulation No. 5 of the Board of Trade Regulations, 1895, which 
relates to arrangements for supply made to consumers after 1895, is 
as follows :—“ The standard pressure shall be fixed by the under- 
takers ..... and shall not be altered except by permission of tke 
local authority, and upon such terms and conditions as the local authority 
may impose.” The words Board of Trade” are substituted for local 
authority in orders made in favour of a local authority, and 
presumably, therefore, in cases where the undertaking is transferred 
to the local authority. By the next regulation it is provided that 
the pressure declared ..... shall not at any time be altered or 
departed from except in consequence of any authorised alteration of 


the corresponding standard pressure. 


From the foregoing rules it is apparent that the Corporation has 


Tool. Nature of work. i 7 = — Remarks 
! Empty. ones load. 2 8 
1 | f 
| 
Wheel centre ve és 4˙4 7˙9 2 Light cut. 
70-inch wheel lathe 32-inch wheel centre m 4°7 5'8 2 4-inch deep cut. 
56-inch „ í 1:5 5˙2 6˙2 2 
Horizontal lathe 525 56-inch wheel centre ves 43 71 1 2. r y 
double frame plan Two frames ets 110 . 21°6 2 | a j 
Slotter, 18-inch stroke Frames rs PE seit | 23 | 50 10:3 1 Heavy cut. 
„ “I2 y R Wrought-iron, 6 inches thick 1:5 2˙1 6˙⁵5 1 
° | 9 . 
36-inch planer. Frames — { | Re 118 ; 
| 1-inch drill, wrought-iron ... 97 194 | 29 1 
Drill press | Heine gg i sli 97 192 2˙2 1 
l 21-inch „ „ 97 1°94 2°85 1 
Boiler plate shears +4;-inch plate, steel... a ie 3˙5 6'0 19˙0 1 
3 „ rolls i 985 inch x 10 ft. 6 ins. long, steel... 4˙5 14°4 19°8 P 
Jib crane, 10-ton, 10-H. . motor oe op wong ss 5 ne iy 8 
i 6-ton, 8-H.P. 925 1 6 , Sei ia 1:2 | 11°6 
Travelling crane, 5-ton ae » and carrying 4 tons 11°9 193 
- Empty 8 tt 855 3°4 8 
Planer ae | one tool a 74 
Two tools ge 140 
Empty nee 150 oe 
Six plancrs ... beet 125 200 
Shafting . . Four milling machines a 260 
Two lathes ... T 30°0 | 
One buff wheel 8 sa 340 ö 
Planer and siding machine .. | 6-inch oak flooring ... 80 320 | Top and sides planed. 
24-inch planer... 15 75 12-inch yellow pine a 2˙5 110 Top only. 
Moulding machine gui 64-inch yellow pine carlin... 15 8°5 Four sides. 
Daniel 30-inch head planer ... Oak tender end sill 3°7 8˙8 Cut -inch off top. 
Three-spindle boring mill. „ 2-in. bitte 0:5 2'5 vee 
Large tenoning machine we » end sills ites fui 30 7:0 31 inches x 5 inches x 
Circular rip saw, 28 inches diameter „ 9ł inches x 3} inch cut. 1:5 20:0 [10 inches cut. 
12 inches thick © I | 600 | 


Band saw blade, 11 inches wide | i 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


“J.C. G.“ writes:“ We shall esteem it a great favour if you will 
advise us through your Legal Column what to do under the follow- 
ing circumstances, Some two years since we laid down plant for 
producing half-tone blocks, running cable from the company’s ser- 
vice to carry 2 H.P. motor, four pairs of 25-ampere arc lamps, and 
the necessary small lamps. Up to the present we have only been 
using the motor aud one pair of arc lamps. We have lately ordered 


Horse-power required. 


no power to force our correspondent to take the current at Increased 
ressure, unless it has obtained the consent of the Board of 
rade. Moreover, it is liable to penalties for refusing to comply 
with the regulations. 

With regard to the second question addressed to us, we think 
that under no circumstances could “J. C. G.“ be compelled to pay 
the cost of extra coils and transformer in order to supply to the 
Corporation the means of furnishing current at increased pressure. 
To make ademand of this kind would be an unwarrantable exercise 
of their powers on the part of a supply company. 

P.S.—Before J. C. G.“ takes any steps to oppose the Corpora- 
tion, we would recommend him to ascertain whether (a) the local 
authority consented to the alteration of pressure before, or (0) 
whether the Board of Trade gave their consent after the transfer of 
the undertaking. If such a consent has becn given we fear he must 
suffer. 

[We hope to deal with the letter addressed to us by a firm in 
Baker Strect in our issue of next week.] | 
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CURRENT SPECIFICATIONS. 


XXXII.—BOOTLE EXTENSION PLANT. 


SuMMARY. 


Plant Required.—One steam dynamo, to have an output of about 
250 KW. 

Current and Voltage.—480 amperes x 520 volts. 

Type of Engine.—Vertical compound condensing high speed type. 

Output of ngine.— To run dynamo at full load when supplied 
with steam at 160 lbs. pressure, and exhausting to atmosphere. 

Total Length of Combined Sct.—Not to exceed 17 feet 9 inches. 

Type of Governor.—Crankshaft centrifugal, acting on throttle 
valve, capable of controlling the engine within 4 per cent. from full 
to no load, to be capable of adjustment whilst running. 

Type of Dynamo.—To be of usual “inverted” type, direct 
coupled to engine, and suitable for either lighting or traction work. 

Range of Voltage.—440 to 525 volts at constant speed by means 
of shunt resistance. 

Permissible Temperature Rise.—To be not more than 70° F. above 
surrounding atmosphere after six hours’ run at normal full load. 

Steam Consumption. Not to exceed 23 lbs. per B. H. . per hour at 
full load; 25 lbs. per B. H. p. per hour at three-quarter load; 28 lbs. 
per B. u. p. per hour at half load, when plant is running non- con- 
densing and supplied with dry steam at 160 lbs. per square inch 

pressure at stop valve. 

Combined Efficiency. — The combined efficiency of the set at full, 
three-quarters, and half load to be stated in tender. 

Date of Completion —August 1st, 1901. 

Penalty for Late Completion.—One per cent. per week, or part of a 
week. 

Terms of Payment.—80 per cent. on completion, 10 per cent. one 
month later, 10 per cent. at discretion of engineer until end of 12 
months’ period of maintenance. 

Stipulations as to Removal of Foreman.—None. 

Stipulations as to Wages paid to Workmen.—Satisfactory. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—October 13th, 1900. 


~ 


This specification has been prepared by Mr. W. R. Wright, 
the borough electrical engineer, and in many respects it is 
among the best we have noticed in these columns. The 
requirements are clearly and tersely stated, and within wide 
limits the contractor is permitted to meet them in his. own 
way. There are indications that a two-pole dynamo would 
be preferred in place of the usual multipolar, but contractors 
are at perfect liberty to offer their standard designs. 

It will be noted that, though at present the plant will be 
worked non-condensing, the engine is to be in every way 
carols for working condensing at a later date, without 

i excessive amount of oil. 

e steam consumption demanded, viz., that when work- 
ing non-condensing, and supplied with steam at 160 Ibs. 
pressure per square inch; at the engine stop valve 23 lbs. 
per B. H. P-hour at full load, 25 Ibs. 5 B. H. P.-hour at three- 
quarter load, and 28 lbs. per B. H. P.-Hiour at half load, though 
fair are by no means unattainable. 

Looked at from a technical standpoint, a plant could be 
supplied to meet the requirements of this specification which 
would be an excellent and economical machine at a reasonable 
cost, because no expensive deviations from standard patterns 
would be n i 

While this latitude to the contractor is permitted as to 
- design, the general conditions thoroughly guard the pur- 

chasers against inferior workmanship, for we find that :— 


The whole of the material and workmanship must be of the best 
qualily of their several kinds, and in every respect to the satisfuction 
of the electrical engineer for the time being of the Corporation, who 
shall have full power to reject all or any of the materials or works 
which, in his opinion, are not tn accordance with the specifications and 
plans or these general conditions, or are defective for any reason 
whatever; and such materials shall be entirely removed by the con- 
tractor, or such defective workmanship shall be altered or re- 
executed by him within 24 hours or other reasonable time after 
5 notice by the engineer to that effect; and in case of non- 

mpliance by the contractor, the engineer shall have power to 
8085 oy other places regns to remove such materials and supply other 
materials in thereof, or perform such alterations or re-execu- 
tion of work; aid any expense in so doing shall be defrayed by the 
contractor, or may be deducted from any moncys due, or to become 
due, to the contractor, or recovered by action, as the Corporation 
may be advised. 


While making all reasonable demand as to rates of pay 
given to workmen, there are none of the irritating stipula- 


tions re overtime, notices in workshops, penalties for 
employers only for non-observance, &., which render some 


~ disastrous effect. 


of the specifications issued by public authorities 80 
objectionable. The clause in question reads :— 


In the carrying out of the contract the contractor shall be bound 
by the provisions in this clause contained ercept so far as the contract 
relates to the supply of raw materials, patent articles and natural 
ma 

a. The contractor shall not sublet this contract except such portions 
of the work as would not be produced or executed by him in the 
ordinary course of his trade or business and which may be sublet 
by him to any person or firm approved by the Corporation subject 
to the provisions hereinafter contained. 

b. The contractor or any such sub-contractor shall provide a sufficient 
number of workmen who shall be paid such rate of wages and observe 
such hours of labour as are the recognised standard of wages for com- 
peleni workmen, and hours of labour respectively in the particular 
trade or trades engaged in the carrying out of the contract. 


We see nothing in this which any of our leading firms 
need take exception to, and the exception of the contractor 
from enforcing labour demands upon the manufacturer of 
raw materials is an appreciation of the difficulties at present 

55 in getting supplies which it is rare to find in 

public authorities. 
The clause referring to arbitration is also acceptable. It 
is unlimited in its action, and provides for the reference of 
any dispute between the engineer and contractor to arbitra- 
tion. It is drafted in a form which may well be copied 
in other specifications, for all the essential points asked 
for in the standard clause are conceded. 

It states :— 


In case any doubt arises as to the intent and meanina of the specifica- 
ion or plans, or these general conditions, or in case any difference 
or dispute arises between the Corporation and the contractor, the matter 
shall be referred to the engineer, but if the Corporation or the con- 
tractor refuse to accept the decision of the engineer, the matter in 
dispute shall be referred to and be settled and adjusted by the President, 
for the time being, of the Institution of Civil Engineers, or some member 
of the Institution nominated by him, whose decision in all matters, 
including the cost of such reference, shall be final and binding on 
the parties hereto, aud the contract shall be deemed a submission 
within the meaning and for the purposes of the Arbitration Act, 
1889. 


SOME INTERESTING FAULTS MET WITH 
IN CABLE MANUFACTURE. 


By J. WRIGHT. 


r 


A FAULT, whatever its nature, is at all times abhorrent to 
the electrician in charge of a network, but becomes more 
or less an object of interest when its position has been cor- 
rectly localised, from the point of view indicated by cause, 
effect, and future prevention. In no branch of the pro- 
fession are a greater variety ‘of faults and their causes to be 


met with than in that of cable manufacture pure and 


simple; such faults arising, in process of manufacture, from 
carelessness on the part of the operatives, inadaptability of 
machinery to a specific purpose, or other unforeseen circum- 
stances. 

It is with the object of interesting the reader, and at the 
same time exhibiting the difficulties which the much-maligned 
and long-suffering manufacturer has perforce to contend 
with, that the following paragraphs have been‘ written. 

In rubber and gutta-percha insulated wires and cables, the 
faults most commonly met with are due to foreign matter 
and impurities in the insulating medium. Both rubber and 
gutta-percha, in the raw state, are essentially impure, owing 
to the local conditions governing their collection. For this 
reason they have perforce to undergo an exhaustive series of 
purifying processes before their final application to the cable 
or wire which they are intended to insulate, such as repeated* 
washings in several waters, mastication, sieveing through u 
gradually decreasing mesh, &c., but despite these precautions, 
impurities will often find their way into the tinal result with 
Cleanliness and care are essential in cable 
manufacture; the presence of any foreign matter, especially 
in gutta-percha, will make itself evident in the final tests, 
however slight its proportion to the total mass of insulation. 
Such faults as these, due to impurities, are seldom found by 
inspection, to a rigorous system of which most core is sub- 
jected in its unfinished state, with the single exception of 
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gutta-percha core, which, by its homogeneity of texture and 
monotone tint, readily lends itself to a minute visual inspec- 
tion, which, with practice and experience as exemplified in 
some of the old hands in the trade, serves to eradicate most 
of the faults due to this cause. The remainder have to be 
localised electrically, to which end there are many systems, 
all more or less suitable according to local circumstances, and 
which lend themselves, iw the majority of cases, to actual 
spot localisation. 

Among the many impurities which find their way into 
rubber and gutta-percha compounds are wood, fibre, dirt, 
splinters of metal, mineral matter, &c., all of which, by their 
presence in the mass of. the insulating sheath, tend to reduce 
its thickness, and, in many cases, form a direct conducting 
path from the conductor proper to the exterior of the core. 
The magnified appearance of a fault of this nature is repre- 
sented in fig. 1, where @ is the conductor, b the insulation, 


Fia. 1. 


and c the impurity causing the fault. In the example shown, 
the foreign matter, such as a fragment of wood, for example, 
is represented as forming a direct path from the conductor. 
A less prominent case is denoted at ci, where the impurity is 
totally imbedded in the insulating sheath ; this would, in all 
probability, not become apparent as a decisive fault, but 
rather make itself felt in a local reduction of the insulation 
resistance, owing to the lesser thickness of the otherwise 
uniform insulating sheath. 7 

Now, as to how these impurities find their way into the 
insulating medium :—Ordinary dirt and impurities may be 
generally accounted for by insufficient washing and mastica- 
tion, but minute splinters of wood, for instance, may be 
accounted for in a different way. The rubber, previous to 
its application to the conductor, is in the form of rolls of 
sheet, mounted on a cylindrical wooden mandrel in a lathe, 
for the purpose of cutting it by means of a knife tool into 
rubber tape of varying widths, in which condition it is 
applied to the cable or wire; if the tool be advanced too 


* 


deeply into the thickness of the roll its extremity reaches the 


Fia. 2. 


wooden core, and in all probability cuts it slightly, the sub- 


sequent splinters, if the wood be soft, being commingled with 
the last layer of rubber. 
eradicated in many factories by making the cores of hard 
wood and dispensing with the final 6 inches, or so, of rubber 
tape, when running through the machine, an additional safe- 
guard being provided in the shape of a stop to limit the 
depth of penetration of the cutting tool. 

Fragments of metal, copper, tin, &c., are frequently 
separated from the conductor itself in the following 
manner: — The smaller sizes of strands and single wires 
generally are covered with rubber by compression, . e., the 
conductors, together with two strips of rubber one above and 
the other below, are passed between pairs of accurately 
turned hard steel rolls, which are grooved semi-circularly, 
such that at the point or line where they meet and revolve 
against one another, they form a complete circle equal in 
area to the cross-section of the finished or rubber-coated 
core. The scam or junction is secured to perfection by that 
property of freshly-cut rubber surfaces known as cohesion. 
Now, it is obvious that to secure centrality of the conductor 
it must pass absolutely through the centre of the circle 
formed by the groove in the two rolls; this is generally 
secured by passing it through frictionless guides, and also 
by maintaining the wire or strand taut between the limits of 
the machine by means of tension devices. Notwithstanding 


conductor in vulcanised rubber-covered cables and wires, is, 


This cause of fault has been 


these precautions, it frequently happens in the case of 
stubborn wires or strands, such as 1/12 or 7/14 for example, 
that a slight kink in the bare conductor will pass between 
the rolls unnoticed, the existing tension being insufficient to 
straighten it. Ina mild case, this usually results in throw- 


ing the conductor out of centre, as represented end-on in 


fig. 2, such that the insulation is very thin on one side and 
correspondingly thick on the other, which has an obviously 
deleterious effect upon the ultimate insulation resistance of 
the core. 

In extreme cases, however, as with a bad kink, the 
periphery of the conductor itself passes at one point between 
the set surfaces of the rolls, and is squeezed out into 


Fia. 3. 


a species of metal fin, surrounded on all sides by rubber, but 
usually with its extreme edge exposed, as represented in 


longitudinal section by fig. 3, where 4 represents the con- 


ductor as before, b the insulation, and c the fault. 

Fibrous impurities, such as cotton, jute, &c., frequently 
occur, and, absorbing moisture by capillary attraction, pro- 
vide direct conducting paths from the conductor to the 
exterior. 

Another frequent cause of fault is the cohesive seam 
before alluded to, which requires to be subjected to perfect 
compression by two meeting surfaces to ensure its satisfac- 
tory production. If the rolls by which it is produced be not 
accurately surfaced and re-turned from time to time, the 
wear and tear consequent on frequent and daily use causes 
them to become untrue, with the result that they do not 
actually meet, and the subsequent seam. is in consequence | 
imperfect, and tends to open again at that point instead of 


becoming, as in the case of a perfect seam, homogeneous with 
the remainder of the insulating sheathing. __ 


This cause may be practically eliminated by systematic 


inspection and overhauling of rolls, as now adopted in the 


leading cable factories. l Ea 

A very frequent cause of local weakness in insulation is 
the absence of pure rubber at certain points along the core. 
The pure rubber, which is the first coating applied to the 
especially in the smaller sizes, responsible for a considerable 
percentage of the ultimate insulation resistance, and, if con- 
spicuous by its absence, tends to lower the final megohmic 
result obtained. This absence of the coating is explained as 
follows :—The pure rubber takes the form of a yery thin 
coat applied spirally to the conductor under tension, 4.8., it 18 
stretched in position, each turn or lap overlapping the last by 
an amount sufficient to produce a perfect homogeneous joint 
by the aforementioned property of cohgsion, If the rubber 
should give way at any point through inherent weakness or 
careless jointing, its natural elasticity causes it to run back 
for a short distance, and so leave the conductor exposed. A 
bare portion of the conductor exposed in this manner may 
pass over unnoticed by the attendant, and receive its sub- 
sequent coating of compound rubber, which hides the 
original fault until it is exposed by the subsequent elec- 
trical tests. For this reason, what -is known as a “ double 
lap” of pure rubber, though slightly more expensive in prime 
cost, gives much better results, in that any spaces left by the 
first coating are almost invariably covered by the second 
layer. This cause of fault has now been almost entirely 
removed by a rigid system of visual inspection of the 
unfinished core both entering and leaving the machine. 

A very common manufacturing fault met with in 
vulcanised rubber-covered cables is that caused by a flatten- 
ing of the insulating sheath due to excessive pressure while 
in a plastic state. Most compound rubbers before vulcanisa- 
tion are more or less of the consistency of putty, and, conse- 
quently, if subjected to any excessive weight or pressure, ten 
to flatten and lose their circular conformation. In order to 
undergo the process of vulcanisation, the taped core is wound 
on cylindrical metal drums, which are then placed in the 
vulcanising receiver. If an excessive length of core, running 
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into several layers, be wound on these drums, the upper 
layers tend to press and contract on tlie underneath ones, 
thereby producing a flattening of the insulation, which—the 
rubber being then in a plastic state—becomes permanent, 
and, in extreme cases, causes the conductor to become 
exposed by sinkage through the surrounding rubber. Two 
faults of this description are represented in transverse 
section in fig. 4, % being a mild case, and an extreme one, 


a b 


Fic. 4. 


The taping, previous to vulcanisation, is also frequently 
responsible for certain faults, of which the following are 
typical specimens :—The “ proofed ” tape is applied spirally 
to the rubber-covered core under mild tension from a rapidly 
rotating “ head.” 
friction washer on the bobbin spindle; and if this be too 
tightly adjusted it causes the tape to draw in at its edges, 
and, by excessive pressure, cut into the surface of the plastic 
unvulcanised rubber, producing a fault, illustrated to a 
slightly magnified degree in longitudinal section by fig. 5. 


A second taping fault which the writer has met with was 
due to the jointing of the tape, where one bobbin ran ont, 
and another started. This jointing is sometimes effected by 
the application of a slight touch of pure rubber solution, or, 


in other cases, by hammering the two “proofed” surfaces 


together on a flat base, and trusting to cohesion to secure the 
joint. The fault under consideration was caused by the 
former method, in which a somewhat liquid solution had 
evidently been employed to excess; the overplus of naphtha, 
or other solvent, had in this case dissolved a large portion of 
the rubber immediately beneath the tape join, and ther eby 
pitted the insulation in such a manner as to render it defec- 
tive. Similar faults were experienced in this particular length 
of core at almost every tape joint. 

Another result of tight taping is what is technically known 
as “spewing” of the rubber, which consists in the plastic 
rubber forcing its way under pressure of the encircling tape 
through the interstices of the fabric, and assuming a bead- 
like formation on the exterior surface of the core; in this 
manner the true thickness of the insulation is diminished, 
and its insulating qualities thereby impaired. 

Broken wires and strands, especially in the smaller sizes, 
arc a constantly recurring source of trouble in cable manu- 
factare, mainly owing to the fact that almost all cable 
machinery is started and stopped on the *“ fast ™ and © loose” 
pulley system, a very erroneous one, under the circumstances, 
for this class of work. Almost all cable machinery, whether 
rubber-covering, taping, braiding, compounding, or armour- 
ing and serving, has a tension devi of some kind, acting 
more or less directly on the cable attached to it, and the 


result of a sudden start on a hitherto stationary conductor 
can be better imagined than described. Numerous faults 
arise from this cause alone, large cables, having a conductor 
diameter of 5 inch or even more, being broken in this 
manner. In the case of small single wires, provided the 
shock be not very great, the broken extremities of the con- 
ductor are frequently held in intermittent contact by the 
inherent elasticity of the encircling rubber, which remains 
undamaged, thus giving greater trouble in localisation, The 
sectional appearance of a fault of this description is repre- 
sented by fig. 6. 

Breaks in small single wires are often the result of over- 
heating or burning in jointing, the copper at that point 


The tension is regulated by a nut and’ 


the entry of moisture at that point. 


being thereby rendered“ short“ or brittle. For a similar 
reason the use of an acid flux in soldering electrical con- 
ductors is tabooed, us the smallest trace of such a flux 
remaining on the finished joint will in time exercise a cor- 
rosive action on the metal thereof, tending in most cases to 
ultimate severance of tlie conductor, or, in any case, to the 
introduction of a high electrical resistance at that point. 
Another form of fault which is occasionally met with in 
stranded conductors, especially when the conductor is of that 
particular quality technically known as “hard drawn,” is 
that due to what is known as “bird cageing,” which con- 
sists in a general tendency on the part of the component 


wires to unstrand, causing them to bulge out of their normal 


position and engulf the surrounding insulation, The 
appearance of a normal and “ bird-caged ” strand of seven 
wires is represented in transverse section by @ and b, fig. 7. / 


a 6 
Fig. 7. | 


Lead sheathing, which is- so universally adopted as a 
mechanical protection for electric cables and wires, is 
responsible for several faults, In fibre-insulated cables, the 
imperviousness of the lead sheathing is the only guarantee 
of quality, in that a pinhole, extending through the thick- 
ness of the sheathing, will ultimately dev elop into a fault by 
Such pinholes and 
flaws ure frequently caused by the presence of minute 
quantities of red lead in the bulk of the metal, which passes 
through the press and ultimately presents the appearance of 
a small crack or flaw in the surface of the lead as repre- 
sented in fig. 8. 


— — 
/ Fia. 8. 


Other manufacturing alte in the lead sheathing process 
result from over-heating of the metal, &c., and frequently 
lead to the destruction of the actual insulating material 
while passing through the press. 

The above-mentioned faults represent only a small per- 
centage of the many which arise in process of cable manu- 
facture, and are the result of observation on the part of the 
writer at some of the leading cable factories. They are in 
many cases responsible for the delay in execution and 
delivery of cable contracts, being, in the majority of cases, 
unforeseen, or due to carelessness on the part of the operatives. 
In some cases the fault lies with the customer, who, for the 
sake of a few shillings, will insist on a large single conductor 
or other erratic specification of his own personal conception 
instead of accepting the standard designs which have stood 
the test of time. In the writer’s opinion, 4/14 is the safe 
limit for a single conductor; after that size is passed, 
stranded conductors shonld invariably be employed; they 
are more flexible, easier to manipulate, and carry a more 
reliable ` guarantee of quality than a single conductor of 
equivalent cross section, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


i NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmiogham, to whom all inquiries should be addressed, 


10,3124. “Improvements in and connected with wireless telegraphy.” C. E 
Witson, (Date claimed under Patents Rule 19, June bth, 1900.) Dated Sep- 
tember 24th. (Complete.) 

16,966. „Improved electromotor,” 
(Complete.) 


A. E. SAUER, Dated September 2ith. 


— ——— D 
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16,988. An improved electrograph.” W. C. E. FakkR. Dated September 


16,98. Improvements in or relating to trolleys for use in electric traction." 
J. G. Lister. Dated September 24th. 


17,008. An application of electricity to the imitation of snakes, reptiles and 
insects for theatrical and other purposes.” C. Auras and J. J. WEBBER. Dated 
September 24th. 


17,083. An improved electric automatically indicating target for rifle prac- 
tice.” P. W. MerrieLp and E. Tozer. Dated September 25th. 


17,049. “Improvements in coin operated electric meters.“ F. KRAEMER and 
E. Weser. Dated September 25th. (Complete) 


17,077. “ Improvements in arc lamps.“ H. B. Dopp and R. I. BAGNALL, jun. 
Dated September 25th. 


17,110. An arrangement of connections for sets of electric glow lamps in 
series so as to maiatain the circuit in case of the extinction of one or more of 
the lamps.“ SrtemMeNs Bros. & Co., LIMITED. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated September 26th. (Complete.) 


17,125 Electrio generators for military and other cycles.” 
Dated September 26th. 


17,128. © Improvements in magneto-telephones.“ H. E. NEWTON. 
Rabbidge, New South Wales.) Dated September 26th. 


\ 17,181. ‘Improvements in and relating to incandescence electric lamps.“ 
C. A. Henry. Dated September 28th. 


H. V. WEYDE. 


(Parnell, 


17,185. “ Improvements in electrodes for accumulators.” H. J. Happan. 
(R. Goldstein, Germany.) Dated September 26th. 

17,151. Improved mode of attaching glass shades to electric light and the 
like fittings.” J. A. ELLIS. Dated September 27th. : 


17,160. “Improvements in electrical fuse-boxes.“ A. D. Smirn. Dated Sep- 
tember 27th. | 

17,172. “Improvements in electric switches.“ V. G. Linynt. Dated September 

th. 

17,174. Improvements in carbon brush holders for dynamos.“ SIEMENW® 
Bros. & Co., Limitep, Germany. (Siemens & Halske Aktien Gesellschaft, 
Germany.) Dated September 27th. 

17,184. Improvements in electrio switches.“ J. M. Hrwirr and W. G. 
Ruyopves. Dated September 27th. (Complete.) . 

17,194. A fusible alloy specially adapted for use as an electrical circuit 
breaker.” R. Pearson. Dated September 27th. 

17,211. Improvements in electric conductors, 
L. MarsH. Dated September 28th. 

17,234. “Improved means for generating variable electromotive force.“ J. E. 
MILLER. Dated September 26th. (Date applied for under Patents, &c., Act 
1888, Bec. 108, March 1st, 1900, being date of application in United States.) 

17,246. Improved prepayment of electricity meter with coin-freed control 


casings, or conduits.” 


mechanism.“ B. AvxxA. Dated September 28th. (Coinplete.) 

17,262. Improvements in electricity meters of the electrolytic type.” A. 
WRIGHT and THe REASON MANUFACTURING COMPANY, LIMITED. Dated Sep- 
tember th. , 

17,289. “Improvements relating to automatic electric switches.” A. H. 
Apams. Dated September 29th, 

17,293. An improved thermo-regulator or thermostat.” R. Kann. Dated 
September 29th. (Complete.) 

17,294. ‘Improvements in or relating to electric telegraph or telephone 
. A. J. BOLT. (A. Bannerman, South Africa.) Dated Septem- 

r 8 

17,810. “Improvements in apparatus for the generation and electrolytic 


application of electric currents.“ F. E. ELMORE. 


(Partly by J. O. S. Elmore, 
India.) Dated September 20th. i 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


— — — 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tuomrson 
and Co., 822, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


22,000. “‘tmprovements in Incandescent electric lampe.” The British Thomson- 
Houston Company, Limited. (G. B. Painter.) Dated October 27th, 1898. Relates to 
incandescent lamps. A cap connected to one leading -in wire, ik filled with 
plaster or other material, in which is set a central hollow pin connected with the 
other wire. The pin ix made by pressing a flat strip of bras» to a cylindrical 
form, but with the ends flaring somewhat; a hole originally at the middle of the 
strip receives the leading-in wire, and a depression formed about the hole 
receives solder by which this wire and the pin are connected. 2 claims. 


22,803. “Improvements in prepayment electricity meters.” F. M. Long and 
. Sohattner. pares October 27th T8. Improvements upon the i de- 
scribed in Specification No, 14,107, A. b. 1698. A large resistance is put between 
the two mercury cups, so that the light is not extinguished, but only sufticiently 
diminished when the current prepaid has been supplied. 4 claims. 


22,622. “im la or relating to fo baths.” J. Marino. Dated 
October 27th. 1898. Glycerine is used, entirely or partially, in place of water in 
the electrolyte. If the salts used are directly soluble in glycerine, no other 
solvent is required: but when not soluble or only slightly so at ordinary tempera- 
tures, either the glycerine is heated, or other solvents, such as alcohol, potash, 
acids, &., are used, glycerine being added either with the solvent or sub- 
sequently. The glycerine is not decomposed by the current, and moreover 
prevents the water or other solvent from being decomposed. Suitable salts and 
acids may be added to increase the conductivity of the bath. Metals and alloys 
may be deposited by this method, the following being mentioned :- Silver, zine, 
copper, iron, aluminium, lead, antimony, arsenic, nickel, tin, copper, aluminium 
bronze, tin bronze, und Britannia metal. 2 claims. 


22,664. New or improved appilances for use in securing the copper bonds or 
conductors in electric tramway ralis.” E. M. Munro, H. Breoknell, and H. J. Rogers. 
Dated wth October, us. Relatesto rail bonds. Dies used for inserting and 
securing rail bonds are made in two parts so that they can be easily applied to 
embrace the bond and to bear on the shoulders of its head. The form and eon- 
nection of the two parts may be modified from that shown. 1 claim. 


22,686. “improvements in magnetio brakes.” 3. Pitt. (Elektricitats Aktien- 
gasolischaft vormals Schuckert & Co. Dated October th, leus. The invention 
is shown applied toa railway vehicle. The pole-pieees move axially within the 
fixed boblon carriers so as to make frictional contact with the brake dise. The 
circuit of the magnetic lines of force is made through the parts and through a 
casing similar to a dynumo frame. 2 claims. 


22,699. “improvements la dynamo-electric machines.” W. B. Sayers, H. A 
Mavor, aad Mavor & Coulson, Dated October 28th. 198 Relates to machines of 
the kind described in Specifications 16,072, 1891: 10.298, 1805; 27,209, 1896; and 
5.177. IW. wherein sparking at the commutator is prevented by the use of 
‘commutator coils.“ According to the present invention, the edges of each 
pair of poles which act upon the commutator coils at the time of commutation 

re arranged at a distance apart rather greater than that between one side of 


with the armature winding. 
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one commutator coil and the opposite side of the next commutatot᷑ coil, or next 
but one, two, or more coils. At the same time the tread of the brushes is corre- 
spondingly varied. Thus the period of time occupied by the reversal of the 
current during commutation is increased, and greater efficiency is obtained. 
In order to produce a regulating effect without the use of a compound winding 
on the field magnet, each of the commutator coils may be so arranged that one 
of its sides is at a greater distance than the other from the point of connection 
2 claims. 


22,700. “improvements in the manufacture of tubes er condifits or the Hke, 
more especially intended for containing electric cables or conducters.” H. 
Dated October 28th, 1888. Tubes or conduits for electric conductors, water 
supply and other purposes are formed of Portland, &c., cement, lined with 
bitumen, &c. The cement may be formed on a bitumen lining, or the bitumen 
may be run liquid into the tube. 1 claim. 


22,766. voments in methods of and apparatus for lneroacing the volame 
of sound irom ‘talephento or e, le instruments aud transmitting such 

te distances.” H.L. Short. Dated October 29th, 1898. Relates to methods of 
increasing the volume of sounds whether produced or received by electric tele- 
phones, mechanical telephones, phonographs and similar instruments, fog-horns, 
speaking tubes, sirens, alarms for fire-station use, signalling on board ship 
light ships, and lighthouses, for the constructions of musical instruments and 
for other purposes. The principle involved consists in operating some form of 
valve so as to vary the passage of compressed air, steam, &c., in accordance with 
the vibratory motion of a diapbragm, &c., acted upon by the voice or by a phono- 
graph cylinder or disc, &c. The vibrating air may itself issue from a trumpet 
mouthpiece, or may still further operate a larger valve and the process be again 
repeated by means of connecting links and levers acting on further valves, 
diaphra „ &c. Several modifications of the instruments are described 
embodying various shaped valves and arrangement of the valve rods. A 
diaphragm is connected to a valve rod having a seating capable of closi 
the opening in the air chamber. A second Mirea valve operates the 
connected to the producing apparatus, the compressed air escaping by a pipe 
after having its vibrations augmented by the face of seat acting with the 
central opening in valve. The air chamber is provided with a grid valve 
directly connected to a sound trumpet for fog-horns, &c. The sliding rod in con- 
nection with a phonograph stylus. The principle of sound magnifying is applied 
to a phouographic musical instrument in which rings of vibrations are recorded 
on a phongraph cylinder, several rings for notes of different quality Being 
arranged foreach note of a scale. Contact-styles are arranged on valves aroun 
the cylinder corresponding in nunrber to the rings to each note. The sets of 
styles can be thrown iato and out of gear by cam rods as desired. The com- 
pressed air, after passing through the valves, is conveyed by channels to an 
annular chamber leading to a sound trumpet. The supply of air to the valves is 
controlled from a key-board provided with the necessary stops. 17 claims. 


22,777. An improved light distributor or reflector for electric le 
lampe.” C. Feldmann. Dated October 29th, 1894. Bowls or reflectors for elec- 
tric incandescent lamps. A small bowl of ground, cut, or opal glass, is placed 
within an ordinary reflector to prevent projection of an image of the fllament 
by the reflector. 1 claim. 


22,704. “improvemonts la electric railways or tramways on a road contact or 
like system.” J. D. F. Andrews. Dated October 29th, 1898. Electro-magnets are 
carried by an endless belt running on pulleys on the vehicle, and are excited by 
current from a battery or by the motor current, &c., so as to actuate switches 


at the road contacts or conductors, which may be in insulated sections. The 


belt may be in insulated sections, supplied with current by brashes or other 
arrangements, and are made so that the magnets are only excited when they 
are on the underside of the belt and lying on the switch boxes. The switch 
may consist of an iron cover-plate and a movable magnetisable plunger oon ; 
nected to the main conductor through a spring. The conductor may, however, 
be flexible and made of iron, or provided with iron magnets adapted to be lifted 
hy the vehicle magnets to contact with the cover-plates, or other forms of 
switches may be used. 2 claims. 


22,802. “im in or connected with reflectors for incandeseence electric 
or ot lamps.” L. J. Steele, Sir J. B. Mapio, Bart., M.P., and J. Verity. Dated 
October 29th, 1898. Porcelain, glass, or other reflectors for incandescent electric 
or other lamps are coated or filled with phosphorescent or fluorescent materials, 
such as phosphide of calcium or alkali metals, phosphorus paste, sulphide of 
calcium or barium, oyster shells calcined with sulphur, heavy spar heated with 
gun: tragacanth, fused potassium nitrate, sulphur, or saccharine. Reflectors 
such as are described in Specifications Nos. 22,808 and 28,402, 1898, are coated 


internally. 1 claim, 

22,803. “‘improvoments in or connected with imeandesence electric . 
L. J. Steele, Sir J. B. Maple, Bart., M. P., and J. Verity. Dated October 29th, 
Incandescent lamps with central reflectors. The reflector and bulb are made of 
crystel or other glass not containing lead or other materials, such as are acted 
upon in use, and cause the lamp rapidly to become inefficient. A ring of metal 
covered with asbestos orother material is placed on the reflector, and is movable 
by shaking the lamp or by a magnet, to clean it. The reflector may be hollow, 
and contain a phosphorescent powder: it is perforated, and exhausted with the 
bulb, a plug of asbestos being inserted to prevent escape of the powder through 
the hole. The retiector and ring may be placed in another tube as described in 
we No, 23,420, A. b. 198, and this is also provided with a cleaning ring. 

Cialis. 


22,868. ‘‘Combined apparatus for regula the of electrieity te lamps, 
À motors, aad other olectrical apparatus’ ad Prestwick and L. N. Bart. Da 


October Bist, 1898. Relates to regulating the supply of ourrent to mutiple 
circuits, containing lamps or motors, &o., and is especially applicable in theatres. 
A resistance, either a choking coil or an ohmic resistance is inserted in each 
circuit. For nse with alternating circuits, a number of choking coils are arranged 
in the circuits,and the coils may be moved simultaneously or in combination. 
On a shaft are fixed a set of notched wheels, and loose pulleys, the latter carry- 
ing gords connected tothe cores. The pulleys carry telescopic handles fitted 
with detents by which any on or set of pulleys may be locked to the shaft. 
The shaft is rotated by worms or other gearing. For continuous currents, 
adjustable resistances replace the choking coils, the cores carrying contacts for 
short circuiting the coils when in the lowest position. 8 claims. 


22,872. “Improvemsnts [a electrolytical apparatus.” J. Lee. Dated 
October 31st, 1808. A compartment or chamber is formed of a frame of wood or 
other non-conducting material, with walls of porous material, such as valcanised 
fibre and of perforated sheets of metal or other conducting substance. The 
sides may be secured to the frame by counter-sunk sorews. The conducting 
plates form the electrodes when the chamber is immersed in a chamber contain- 
Ing conducting liquids. Several apparatus may be connected together in 
parallel or in series. 2 claims. 


22,884. “improvements in or relating to meane for making electrical cognections.” 
Or. E. Andreas. Dated October lst, 1898. A connection particularly adapted for 
the hies of accumulator plates, consists of a ring of hard lead which embraces 
the lugs, the whole being pressed together to give a good connection by a wedge, 
also of hard lead. 4 claims. 


25,746. Improved means for electrically hea ovens, hot chambers, rooms, 
and the ilike.” F. Christy and L. F. Christy. Dated December 6th, 189%. 4 
heater consists of an angular support of wire gauze, perforated metal, 
porcelain, or slate, the metal being covered with asbestos, mica, enamel, or 
other refractory insulator, upon which a resistant strip or wire is coiled. The 
heater is supported, and electrically connected at its ends by screw clamps or 
the like, carried on insulators so that the heater may be readily replaced by 
another. Such heaters may be used as radiators for warming rooms, or for other 
purposes, An oven muy be provided withone beater near the top, and two on 
the bottom. To prevent drippings from fallings on the latter two, a sheet of 
metal is placed above them, having holes punched in it, and bent to the form 
shown, The heat produced may be regulated by switches placing one or more 
heaters in cireuit, using clectrical or optical temperature indicators, or auto- 
matically bs expansion or resistance variation. 2 claims. 
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THE WORLD’S COAL. 


THE coal question, like the poor, is always with us, but the 
great importance of coal as a factor in our national pros- 
perity is seldom realised except at times like the present, 
when the increase of demand as compared with supply has 
brought about the inevitable result of high prices.. As to 
the causes which have contributed to bring about this 
result, these have been many and various, and without 
entering into an examination of these causes, it may safely be 
said that the resulting inconvenience can only be temporary 
—in that increased demand stimulates means of supply— 
provided always that the coal is there to be won. As Mr. 
Taylor puts it in his article on this subject in this month’s 
issue of Cussier’s Magazine, “It is coal, not love, that 
makes the modern world go round, and ‘hat nation must 
lead the others which has cheap coal, good coal, and plenty 
of it.” Mr. Taylor certainly sums up the matter in that 
sentence. Coal is at the bottom of our national supremacy. 


Without it we should rapidly sink in the scale of Powers, 


until a time would come when we should have as little life 
relatively as the moon. The reserve supply of coal, there- 
fore, is a subject which may well occupy the attention of 
our legislators, and the available coal supplies of the world 
have a considerable secondary interest, in that by judiciously 
extending our Empire, we might be able to counteract the 
dire consequences that would ensue were the coal in England 
to give out, or to become so scarce as to rise greatly in price. 
Mr. Taylor estimates the world’s crop at about 660,000,000 
tons this year, in spite of which the price of coal in Europe 
has attained something like famine prices during this year. 


Although it is often considered that the stoppage of the 


South African collieries, owing to the war, has had some- 
thing to do with this, it can hardly be so, since the output 
of the South African collieries has never exceeded 2,000,000 
tons per annum; the cause is to be sought rather in the 
remarkable industrial activity which is to be noticed all over 
the civilised world, coupled with the fact that Great Britain 
is the only country in the world that has a surplus of coal 
available for export, after having supplied its own manu- 
facturing and other requirements. As far as Europe is 
concerned, Germany, France, and Belgium are exporters 
of coal, but they also import large quantities. During 
the first few months of this year England sent to 
France a million tons more than during the corresponding 
period last year, and it is estimated that France will require 
this year some 12,000,000 tons more than she produces, 
Nearly all the other important manufacturing nations are 
in a similar position, and it is really the needs of Europe 
that have largely contributed to the scarcity of coal in 
England from which we are now suffering. 

That this will be more than a temporary inconvenience 
is highly improbable. As suggested above, a demand always 
produces the means of supply, and, after all, the ultimate 
giving out” of the world’s coal reserves may, to all prac- 
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tical intent, be considered quite a relative conception. 
Immense deposits of coal are known to exist in many countries 
in Europe, and it is more than probable that still greater 
deposits exist in those parts af the world which have as yet 
been unexplored. The development of the coal mining in- 
dustry in Russia is a very significant feature in this regard. 
During 1877, 110,000,000 poods were produced, and 
95,000,000 poods imported, in Russia. In 1887 the figures 
were 277,000,000 poods and 100,000,000 poods, and in 1898 
746,000,000 poods and 19,600,000 poods, respectively. These 
figures are interesting and highly suggestive. But the Russian 
coalfields have as yet been hardly worked at all. The 
Donetz coalfield, though not of first quality, is said to 
contain 14,000,000,000 tons. There are also other extensive 
fields, and the supply of low quality Russian coal may be 
looked upon as inexhaustible. l 

Mr. Taylor touches upon a point of great moment in his 
paper, namely, the advisability of the appointment of another 


Royal Commission to inquire into thesubject of coal supply, 
as far as it relates tothe British Isles. The last Commission 


satin 1871, and the event has shown that the estimates of 
consumption and export of British coal upon which their con- 
clusions were based, have been greatly exceeded. This is, no 
doubt, due to the fact that the population of the United 
Kingdom will probably be not less than 41,000,000 in 
1901, as against 35,000,000 estimated by the Commission. 
They placed the home consumption and exports in 1901 
at 174,400,000 tous, whereas the output in 1899 was 
220,000,000. The exports were estimated not to exceed 


12,000,000 tons, but the sales in 1899 to foreign consumers 
exceeded 43,000,000 tons. It is, therefore, probable that 


the output of coal in 1901 may be 50,000,000 tons in excess 
of the amount estimated by the Royal Commission. 

The fact that the coal exports are already three and a half 
times greater than the Royal Commission thought they would 
be, together with the unwonted expansion in the home con- 
sumption, certainly seems to point to the desirability of an 
amendment of the estimates regarding the probable duration 


of the British coalfields. On the other hand, Mr. Taylor & 


cites facts and figures which go far to reassure one as to the 
remoteness of the probable date when British coal will be 
seen only in museums. Mr. Dron’s valuable paper recently 
read before the Mining Institute of Scotland on this subject 
is quoted from at length. According to his (Mr. Dron’s) 
estimate the position in Scotland is as follows :— 


Tons. 
Proven coal EA 4,634,785,000 
Unproven ditto ... 5,897,007,120 
Total unworked*® . . 10,531,792,720 


How long this will last can only be computed approxi- 
mately. The estimate of home consumption arrived at by 
the Royal Commission for 1891 was 146,300,000 tons, the 
actual figures being 145,358,265, which practically agree. 
On the other hand, their estimate of the amount of coal 
export was very much out indeed. Assuming, however, as a 
basis for calculation, the figures upon which the Royal Com- 
mission estimated the future consumption, the proven“ 
coal of Scotland will be exhausted by the year 1994, and the 
“unproven ” by the year 2086. 

The chief consideration is, however, not so much the 
period that will theoretically elapse before the last piece of 
coal is ruised, but rather how soon will the time come when 


* “Proven ” coal is such a coal as is known to be workable, and all 
the seams of less than 2 feet thickness and such seams as lie below 
the upper measures are classed as “unproven.” For instance, 
1.800, 000, 000 of coal lying under the Firth of Forth were con- 
sidered by the Roval Commission to be recoverable, and there is 
probably very much more than this under the Forth. 


the Scotch mines will no longer be able to supply the 
necessary quantity and quality of coal for the increase of 
trade, which is an essential feature of continued prosperity 
in any country whose population in increasing? In other 
words, when will the cheaply-worked coal in Scotland come 
toanend? Mr. Dron, in his paper above alluded, is of 
opinion that the cheaply worked coal will be exhausted by 
the end of the 20th century. | 

There are, however, several” considerations besides the 
actual reserves of coal—whatever they may be in amount— 
which will exert a powerful influence upon the duration of 
the supply. One of the most important is the variation in 
the home consumption per head of population. The esti- 
mate of the Royal Commission for 1891 would not have 
shown that close approximation to the figure realised had the 
consumption per head of population remained at the figure 
upon which the Royal Commission based their calculations, 
namely, 4°578 tons per head per annum. As a matter of 
fact, it worked out to 3°846 tons per head per annum in 
1891, so that despite the increase in the rate of increase of 
the population (87,797,073 in 1891 as against 31,955,000 
estimated by the Royal Commission) the total home con- 
sumption came out to very much what the Royal Commis- 
sion had worked out. But this very important figure— 
namely, the consumption per.annum per head of population 
—will in all probability diminish as time goes on for many 
reasons, among which the most important will perhaps be 
the stimulus to economy afforded by enhanced prices. 
Then, again, the life of gas as a means of illumination 
depends entirely upon the price of coal. One great reason 
why we are so much behind other parts of the civilised world 
in the use of electricity for illuminating purposes is because 
Great Britain has always possessed cheap coal, and conse- 
quently gas has always been cheaper in England than in any 
other part of the world. At the present time 14,500 thermal 
units may be taken to represent. from 40 to 50 candle hours 
in the Welsbach burner, or from 350 to 450 candle hours in 
the electric arc lamp. Without entering into the vexed 
question of the exact possibilities of efficiency in each system, 
it may broadly be stated that any appreciable increase in 
the price of gas would turn the scale in favour of electric 
lighting, which would result in so enormous an extension of 
the electric lighting industry, that a considerable economy in 
coal consumption per unit lighting effect produced would 
ensue. Again, before coal became really scarce, the attention 
of Governments would be directed towards improvements in 
the use of liquid fuel towards checking the very wasteful 
methods of using coal which are employed in most households 
and factories, and it would repay inventors to devise 
some practical means of minimising these and the many 
other sources of loss in various directions which help 
to swell the coal consumption per head of population. 

The annual report on trade and commerce in Germany, 
which has just been published, contains some interesting 
figures upon the world's coal supply by Dr. Frech, the 
eminent geologist. Dr. Frech considers that Germany is 
the richest country in future supplies except North 
America and North China. According to his view, the 
duration of the coalfields in Durham, Northumberland, 
Central Bohemia, the Kingdom and Province of Saxony, 
and Central France, may be put at from 100 to 200 
years ; those of all other British coalfields, at from 200 
to 250 years; North France, 600 to 800 years; while the 
coal seams in Upper Silesia, Russia, Poland, and Moravia, 
he estimates, should furnish supplies for from 1,000 years 
upwards, 

It will be seen that there is a consensus of opinion among 
experts that the British coalfields will at a comparatively 
early date be practically worked out as far as cheap supplies 
are concerned. It would therefore appear to be almost a 
national question whether some steps should not be taken 
without delay to prevent the export of our best coal to 
foreign nations. We are not blind to the manysidedness of 
such a question, and it is possible that from a commercial 
point of view the remedy may be worse than the disease, At 
the same time, it is difficult to overrate the importance of 
our being able to control an adequate supply of coal for any 
emergency, and any temporary commercial loss occasioned by 
the means adopted to this end may ultimately be much more 
than compensated for. | 
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THE NEW ELECTRICITY WORKS OF THE 
GLASGOW CORPORATION. 


(Concluded from page 551.) 


Tue whole of the mains in connection with the new works 
have been laid by the Corporation’s own men. Work was 


begun in June, 1898, and carried on rapidly, all the more 


important thoroughfares within a radius of 2 miles from the 
centre of the city being cabled; by June this year 41 miles 
of feeders and 47 miles of distributors had been laid on the 
north side of the river, and 134 miles of feeders, 16 miles 
of distributors on the south side, making a total of 544 
miles of feeders and 63 miles of distributors. 
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The dotted lines indicate the street corners, > 
ARRANGEMENT OF DISTRIBUTORS AT A FEEDING PorxT MANHOLE. 


The arrangement of the feeding- points is shown by the 
accompanying map of the area supplied. Both the feeders 
and the distributors are of the triple concentric type, the 
positive conductor forming the core, and the ‘neutral 
conductor the outermost layer of wires. The feeders 
have a uniform cross-section of 1, 1, and ‘3 square 
inch, with the exception of four feeders laid in residential 
parts of the area, which have cross-sections of 5, 5, and 


25 square inch. The distributors laid in the main thorough- 


fares in the centre of the city have a cross-section of 25 


square inch, while the rest of the area is supplied with cables 


of °15 square inch cross-section. 

The cables for all purposes are insulated with resinous 
paper, vulcanised bitumen, or jute, and are sheathed with 
lead or vulcanised bitumen ; they are laid in troughs of iron, 
wood, or earthenware, which are filled up solid with a com- 
position of pitch and asphalt oil. The contracts for the 
cables were divided between the British Insulated Wire 
Company, Limited, and Callender’s Cable and Construction 
Company, Limited, 

The feeders are brought into a tunnel under the engine 
room in each station, and run on supporting brackets up to 
the points where they pass upwards through the floor, and 
are connected directly with the terminals at the back of their 
respective panels on the switchboard gallery. From the 
station the feeders are run in groups of from four to six at a 


time through back streets to their respective feeding points; 


where a feeder is dropped at a feeding point, the others pass 


into the manhole and out again through disconnecting links, 


so that there are several points at which the feeders may be 
disconnected or manipulated in case of emergency. The 
system of running the feeders as far as possible in batches 
not only saves considerable expense in laying, but also 
permits of interconnections which have been found of con- 
siderable service in many ways. 
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PLAN OF DISTRIBUTOR MANHOLE CONNECTIONS. 
The feeding point manholes were at first built of concrete, 
but the later ones consist. of cast-iron chambers, 6 feet 
square in plan, which are cast in sections and put 
together in position. The cable is passed through a special 
design of cast-iron gland which is attached to the outside of 


the manhole, and terminates in a cast-iron end box, through 
the cover of which connections, insulated with vulcanised 


rubber, are brought up, as shown in our diagram; the 


positive and negative conductors are connected through 
fuses mounted on porcelain blocks with the corresponding 
distributor bus bars, while the middle wire connection is 
coupled direct to a middle wire bus bar. All three bars are 
mounted on porcelain insulators, but the positive and nega- 
tive bars are attached to porcelain fuse blocks, each of which 


is arranged for a supply to two distributors ; the fuse blocks 


are mounted on a malleable iron bar, supported at 
each end by a porcelain insulator, the details of which are 
shown in one of our figures. This arrangement provides an extra 


safeguard against the possibility of leakage taking place 
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from either the positive or negative bus bars to “ earth.” No 
wood is used in the manholes, all the fittings being con- 
structed either of iron or of porcelain, so as to avoid the risk 
of fire. 

The arrangement of the distributors, where they enter the 
manholes, is exactly similar to that of the feeders; the 
rubber-covered connections are taken, for the positive and 
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negative conductors, to the fuse terminals on the distributor 
fuse porcelains. Strips of tin are used for the fuses. The 
middle wire connections are clamped direct to the middle 
wire bus bar. 
_ Each manhole provides for from eight to ten distributors, 

one feeder, and four bets of connecting links for other 
feeders. All the fittings are so arranged as to be easily dis- 
mantled or worked upon, a complete set of tools and acces- 
sories heing kept in-each manhole. An iron ladder gives 
access to the interior, and the manhole cover is designed 
witha view to keeping the manhole free from gas and surface 
water. A 

The distributors on either side of the street have either 


— 


one or two connecting links, arranged by means of road 


crossings, according to the length of network between the 
feeders. 

Where one distributor joins another, a 2-foot square 
brick manhole is built in the footway. The distributor 
ends are brought into this manhole through end connection 


boxes, of a design similar to that of those used at the feeding - 


points, with the exception that these boxes have a socket 
end, into which the trough is brought; this socket end is 
built into the brickwork, and holds the box in position. The 
distributor ends are brought up to fuse terminals on porcelains, 
one side of the porcelain being arranged for a bus bar, and 
the other for the cable ends. All bare connections are 
within a few inches of the top of the box, to minimise the 
risk of trouble in case of water getting into the manhole. 


Where lead-covered cables enter brick manholes, bonds are 


employed, consisting of lead blocks in the form of plummer 
blocks ; these are put round the cable inside the socket end 
of the end connection box (the lead sheathing of the cable 
and the inside of the socket being first thoroughly scraped), 
and an iron clamp is applied to the outside of the socket 
and screwed down hard on the lead bond, which is made to 
project slightly above the top of the socket. This not only 
squeezes the bond tightly round the lead of the cable, but 
also efficiently connects the lead of the cable with the cast- 
iron box, which is then connected by a stout copper wire to 
an earth plate, consisting, in most cases, of a 6-foot length 
of 4-inch cast-iron pipe, driven vertically into the soil. 
This form of bonding is universally adopted where lead- 
covered cables are in use, the cast-iron chambers, however, 
acting as their own carthplate, instead of the cast-iron pipe 
above mentioned. 

Service connections with consumers’ installations all con- 
sist of armoured concentric cables, the branch joint boxes 
being so designed as to facilitate the making of the joints 
when the cable is alive, if necessary, 
` Care is taken to keep the lead covering of lead-sheathed 
cables continuous by means of the method of bonding above 
described, the boxes being designed with socket ends for 
this purpose, as shown in our illustration. 

The service main terminates in a Corporation fuse box 
proyiding for two fuses if for a concentric, or four fuses if 
for a triple concentric service, the four fuses being intended 
for the purpose of splitting the consumer’s installation into 
two distinct circuits, to meet the Board of Trade require- 
ments. In both cases the fuses are enclosed in a cast-iron 
box, the concentric having one and the triple concentric two 
lids. 3 

The general -arrangement of the box will be seen in the 
accompanying figure. The porcelains are designed so that 
the fittings, which- are of gun-metal, slip into sockets at 
either end when sweated to the cables; the porcelains are 
secured in position by means of sulphur cement poured into 
a recess in the centre of each, which grips snugs forming 

art of the cast-iron’ box. The box is also cast with a fillet 
tween porcelains holding terminals of opposite polarity, 
this fillet being lined with mica. 

The lids are attached to the boxes by snugs, one snug for 
each lid being arranged to receive a lead seal which, when in 
position, secures the lid. Glass fronts are fixed in the lids, 
opposite the full length of cach fuse, the lids being bevelled 
on the inside round the glass in such a manner as to venti- 
late the box without. allowing of the fuses being tampered 
with. | 

On the tops of the boxes are sockets through which the 
house mains pass to the fuses, the sockets being plugged with 
‘wood und sealed with compound where the house mains are 


being dealt with. 


brought to the box in wood casing, or provided with nipples 
to which pipes may be screwed if these are used. 

The department is at eit busily employed in changing 
over consumers from the old low-pressure system to the 
network supplied from the new stations. The last of the 
Kelvinside mains was changed over on August 3rd, 1900, 
and considerable portions of the centre of the town are now 

In arranging for the change over, the ontlying districts 
were attacked first with a view to enclosing the old area and 
working in towards the generating station at Waterloo 
Street, and this is being gradually carried out. Owing, 
however, to the large number of new blocks of offices which 


.THREE-WIRE “SERVICE CONNECTION. 


-CONSUMER'’s THREE-WLRE Fuse Box: ELEVATION AND SECTION. 


are being erected in the centre of the city, all of which are 
entirely dependent upon electricity for lighting and motive 
power (the latter supplied at 500 volts), it was found 
necessary to deal with certain portions of the centre of the 
city without delay. 
The middle wire is earthed at the Edington Street station, 
Port- Dundas, through a batch of 12 100-C. P. 250-volt 
incandescent lamps in series with a recording ammeter. The 
outer conductors of the three-wire feeders are tested for ius- 


lation resistance to earth once a week, and a daily test of 


the general insulation of the whole of the network 1 
made without interrupting the supply, by noting the current 
passed by a few cells through the middle wire with one pole 
of the battery connected to the middle wire and the other to 
earth, as explained on page 546. By this means any defect 
in the insulation of the outermost conductor in the triple 
concentric cables is noted, and in several cases faults due to 
pick holes, &c., have been localised before the cables have 
been seriously injured. 

A As the generating station at Pollokshaws Road was not 
quite ready to start supplying, a portion of the area on the 
south side of the river has until recently been supplied from 
the Port Dundas station through a feeder and trunk mains 
of 1 square inch section laid across Glasgow Bridge, 
arrangements have been made by which the two stations can 
be paralleled, when required, through several similar trunk 


-e — — 
+ 75 
A ‘ 


—— ee —— 


— 
` 


i 2 


- 


Vol, 47. No. A een 19, 1900.} THE ELECTRIC AL | REVIEW. l 613 


mains, which cross the bridge and form connecting links 
between feeding points on either side of the river. The 
whole of the south side distributors will, however, be working 
a Pollokshaws Road station during the current 
month. . 

The public lighting is carried out by means of arc lamps, 
of which there are at present 265 in use; an extension con- 
sisting of 450 additional lamps is in progress. The lamps 
are of the 32-hour type, and are connected in series of 10 
to the outers of the 500-xolt distributors. They are either 
suspended from lamp columns erected at the sides of the 
streets, or from the posts carrying the overhead wires for 
the electric tramway system. In the base of the column, or 
tramway post, each Jamp is provided with a substitutional 
resistance switch, the resistances for which, and those in con- 
nection with the automatic cut-out on the lamps, are also 
mounted in the bases. 


‘superintendence of so large an undertaking. 
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The city is divided into four sections, each controlled by{a 
district superintendent; there is a separate office and stores 
in each of these districts, in telephonic communication with 
the head office at 75, Waterloo Street, where the office of the 
mains superintendent is located. A 

Mr. W..A. Chamen is, as already stated, electrical engineer 
to the Corporation, and was responsible for the design and 
execution of the whole of the new works and distribution 
system; Mr. W. W. Lackie, chief assistant, has borne a large 
share of the enormous amount of work involved in the 
ni Mr. J. C. A. 
Ward, mains superintendent, besides maintaining the distri- 
bution system in good order and carrying out all the new 


cable work, has devised the special joints and fittings, some 
of which are briefly described above. Mr. J. Poole, the station 


engineer, is assisted by Mr. Page, resident engineer at Port- 
Dundas, and Mr. H. Thomson at Pollokshaws Road, and 
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_ Between the fifth and sixth lamp in a series of 10 the lead 
is taken through one of the distributor disconnecting man- 
es, and so arranged that, by putting in a fuse between the 
lamp lead and the middle wire distributor, half of the lamps 
on the circuit may be run independently of the other half, so 
at in the case of a breakdown on a section of the network 
oT m the arc-lighting circuit, not more than five lamps need 
out at a time, ; 
All the fittings for the manholes, and all jointing materials, 
are manufactured in the Corporation workshop, at 81, John 
Street, City, plant being put down for that purpose in the 
gme and boiler house of what was the original generating 
“ation when the Corporation first started an electricity 
‘Upply for public lighting. 7 
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MAP OF GLASGOW, SHOWING CENTRAL STATIONS AND FEEDING Pornts. 


Mr. Calderwood, chief draughtsman, and Mr. MacEwen his 
assistant, have rendered invaluable service in connection with 
the work of the contractors. To all these gentlemen, and to 
many others, as well as the various contractors, we have 
pleasure in offering our sincere thanks, for their kind and 
unwearying assistance in the preparation of this article. 
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The Society of Model Engineers. — The next meeting 
of this society, to be held jon Thursday, November 8th, will be the 
annual general meeting, at which will takelplace the election of new 
officers for the next session, &c, 
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A NEW CONSTANT-POTENTIAL 
CONTINUOUS CURRENT TRANSFORMER. 


By F. W. DAVIES. 


THERE are probably few; electrical engineers, who have had 
much “practical experience in the running of continuous 
current transformers, but have realised the advantages of 
employing machines that would give a constant potential at 
all loads, thus avoiding the necessity of compensating for the 
voltage drop in the secondary at full load by means of a small 
booster. 

The writer’s object is to describe, as briefly and concisely 
as possible, a simple method of compensating for the voltage 
drop in the secondary at full load, which he has discovered. 
This method is analogous in its effects to the com- 
pounding” of a dynamo, and the winding of the same, like 
the series winding of a compound dynamo, may be so pro- 
portioned that the secondary voltage at full load is either 
less than, equal to, or greater than the voltage on open 
circuit, corresponding to the “ under-compounding,” com- 
pounding,” and ‘over-compounding,” respectively, of a 
dynamo. It can easily be adapted to existing designs, and, 
as the writer has not protected it by Letters Patent, some 


it | 1 5 
I 
Fig. 1.—SHOWNd Corrs REMOVED FROM ONE PoLE. 


engineers may possibly consider it worth their while to adopt 
it. It is applicable only to transformers of the single field 
type,“ where both the primary and secondary armature 
windings are wound upon one core, and not to those 


machines which consist of a dynamo and motor mounted on 


one bedplate, with their armatures rigidly coupled together. 

It is proposed to vary the ratio of transformation as the 
load increases by means of a particular arrangement of the 
armature winding used in conjunction with a special com- 
pensating winding on the field magnet; this variation in 
the ratio of transformation to be such that the E.M.F. in 
the secondary circuit shall be raised by the amount necessary 
- to compensate for the loss in volts at the increased load. 

For the sake of simplicity a two-pole machine is con- 
sidered, the same principle being easily extended so as to 
include multipolar machines. The principle of construction 
is as follows :—The field magnet may be of any type, but 
each, pole must be: provided with a slot in which the com- 


8, Secondary; P, Primary. 
Fig. 2. 


pensating coil is wound as shown (see fig. 1). These coils 
must be connected in series with the secondary circuit, and 
connected up so as to assist the main magnet winding. 
Their function is to strengthen the flux in the magnet pole on 
one side of the slot and to weaken it on the other side; in 
other words, the object is to concentrate the lines of force of 
the field magnet within the area enclosed by the compensat- 
ing coils. The armatnre is shown in fig. 2. 


To render the winding more clear only two coils, one 
primary and one secondary coil, have been shown. The 
primary coil is wound with any usual pitch, provided it is 
sufficiently great for the coil to enclose the whole armature 
flux when the coil is in the neutral position, that is, with its 
plane at right angles to the field. The secondary coil, as 
will be seen, is chord wound. Its pitch should be such that 
it just encloses the lines of force which pass through the 
compensating coil, but it should not enclose any more than 
this. In other words, the angular pitch of the coil must be 
approximately the same us the angle 0 (fig 1). A diagram 
of the complete armature, showing six coils in the primary 
mineng and six coils in the secondary winding, is shown in 

g. 3. 


Fig. 3.— WINDING DIAGRAM SHOWING CONNECTIONS aT SECONDARY 
Commutator. (Secondary Coils represented by rectangular 
bars; Primary by small round bars.) 


The action of the transformer is very simple. At light 
load when there is no current in the compensating coils, 
those lines of force which are embraced by the compensating 
coils, are usefully cut by both the primary and secondary 
windings, but the remainder (i. e., those passing through the 
small polar horn on the other side of the slot in the pole 
piece) are useless as far as the production of E.M.F. in the 
secondary winding is concerned, owing to the small pitch of 


the coils in the secondary winding (both limbs of a coil 


being under the same pole for a certain period in each revolu- 
tion of the armature). This makes the ratio of the 


Fia. 4.—SHOwI Nd Corrs REMOVED FROM ONB POLE. 


secondary volts to the primary volts less than it other- 
wise would be. But as the load increases the compensating 
coils begin to act. They divert some of the lines from the 
small polar horn and drive them through the polar area 
enclosed by the compensating coils, the total flux remaining 
practically constant. The result is that a larger proportion 
of the lines is usefully cut by the secondary winding, until 
at full load practically the whole of the flux. is available for 
producing the E.M.F. in the secondary winding, and the 
ratio of transformation is then the same as the ratio of the 
total number of active conductors in the two windings, less 
the loss in the internal resistance of each armature winding. 
The effect of this is that the transformation ratio 
Secondary E. M. F. 
Primary E. M. F. 
load, and by designing on these lines the pitch of the 
secondary armature winding and the number of turns 
on the compensating coils may be so proportioned as to- 
give any desired rise of secondary E. M. F. at full load. 
The above arrangement may, of course, be modified in 


is greater at full load than at light 


various ways. although the, general construction above 
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'-[Edescribed is probably the best. For instance, instead of; the 

ingle slot in the magnet pole shown in fig. 1, two slots may 
De wed, and the compensating coils wound in them, as shown 
-Pi Bs. 4. The chief disadvantage with this construction 
old be that, owing to the weakening of the polar horns 
E the compensating coils, it would be difficult to get that 
tial for good commutation—a strong reversing field. 
bes, again, a ring armature may be employed in place of 
the drum armature if desired. In this case a winding of 
Ethe secondary, similar'to that shown in fig. 5, might be used. 


* 
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_ The invention above described can also be applied to 
machines having four poles and upwards; it being essential, 
of course, that the coils in the secondary winding}are of 
ch a pitch that they only embrace a part of the total 
magnetic flux at light load, the variation in the ratio of 
transformation from light load to full load being obtained as 
in the case of two-pole machines by means of compensating 
ila on the magnet poles. In any case, the principle of 
compensating for the drop in the secondary by means of 
Arfing the ratio of transformation—this variation being 
‘Obtained by means of compensating coils wound on the 
Magnet poles in the manner above described—remains the 


THE BURGDORF-THUN POLYPHASE 
ELECTRIC RAILWAY. 


Translated from the Danish paper Iitgenidren by J. LEHMANN and 
W. Park. The original article was written by WII I. Rona, E. E., 
of the firm of Brown, Boveri & Co. 


(Continued from page 578.) 
The Power Leads.—From the power house to Thun the 
r high pressure leads are carried by iron poles placed 164 feet 
| &part in concrete blocks, At present the number of leads is 


EMERGENCY SWITCH 


Each of these systems can be separately put out of action in 
the power house. Not far from Thun the leads for Berne 
leave the other leads, and the latter are carried from this 
point to Burgdorf on wooden poles. 

The leads from Kander to Burgdorf have a total length of 
29°8 miles, and consist of three copper wires, each 5 milli- 
metres diameter. The height of the poles is such that the 
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HIGH PRESSURE MAINS 
DIAGRAM OF CONNECTIONS AT TRANSFORMER STATION. 


lowest wire is, at any point, at least 19°7 feet from] the 
ground. The wires are supported on large porcelain insu- 
lators of the double-bell type. Every fifth pole is provided 
with an ordinary lightning conductor. There ‘are™ also 
lightning arresters, made by Siemens & Halske, connected 
at the beginning and end of the line, and at each trans- 
former station. | 
In deciding upon the position of the transformer stations, 
the following desiderata had, as far as possible, to be com- 
plied with: — The distance between the 
stations should be such as to prevent 
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SECTION oF LINE AT TRANSFORMER STATION. 


i of these, three convey current for power, and two others 
or lighting, to Berne. The remaining six wires go to 


Burgdorf, three to supply the railway and three the town. 
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of stations should be so chosen that the 
ratio of those in use at any time to 
the total number installed should not 
be less than a certain value. In fact, 
the two stations between which a train 
is running and partly the adjacent two 
stations alone furnish power, all the 
others giving practically no current. 
de Tewirones Therefore, the greater the number of 
— 7 transformers, the shorter time does any 
| one work at its full load, and the initial 
— expense is unnecessarily large. Finally, 
the transformers should be placed as 
near to the railway stations as possible 

to facilitate their regular inspection. 
These claims, partially contradictory, 
resulted in fixing the total number of 
transformer stations at 14, placed at distances apart varying 

from 1°2 to 2°1 miles. 

The position of the stations having heen settled, the size 
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of the transformers had to be decided, this depending on the 
incline of the adjacent part of the line, and on the sup- 
position that there would never be more than one train on 
the line between two consecutive transformers. As the cal- 
culation of the capacity for the various transformers gave 
very nearly the same result, it was decided, for practical 
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SECONDARY SWITCH GEAR AND SECTION INSULATORS. 


reasons, to make them all equal, and of 450 KW. capacity. 
The ratio of conversion is 16,000/750 volts, and both wind- 
ings are star-connected. Each transformer is enclosed in a 
cast-iron vessel containing oil, which not only excludes dust, 
but enables the heat to be rapidly dissipated. 

At each transformer station the high pressure leads pass 
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RAILWAY LINE AND STATION. 


through a reserve cut-out, which can he operated from below 
by means of chains, and are then taken through the iron 
roof of the house surrounded by thick porcelain tubes, and 
pass direct through fuses to the primary windings of the 
transformer. - The leads are protected against lightning by 
three lightning conductors, supported on an iron framework 


above the house, and to prevent the leakage current exceed- 


ing a certain maximum when a lightning stroke occurs, water 


resistances are put in series with the lightning conductors, 
which are then earthed to the rails by means of a single lead. 
From the secondary terminals of the transformer the current 
of 750 volts pressure enters three fuses. From one of these 


TRANSFORMER STATION, 


an 8-millimetre copper wire goes directly to the rails. The 

two other leads cross the rails and terminate in a box sup- 

ported by two poles, and containing the secondary apparatus, 

In order’ to simplify the inspection of the overhead wires and 

the localisation of eventual faults, the overhead conductors 

have been divided into sections by insulators. In the box 

above mentioned the current passes first 

= of all a main cut-out and divides into two 

: K parts, each of which, after passing two 

; fuses and a cut-out, is connected to the 

a contact wires on either side of the insu- 

8 lator. This arrangement enables a trans- 

i former to be cut out from the overhead 

wires; and any section of these wires 

may be rendered inactive, should this for 

a time be necessary. The box also con- 

tains a lightning arrester for the secondary 
apparatus. 

(To be continued.) 


ELECTRO-CHEMISTRY. 


THE INTERNATIONAL CONGRESS OF 
APPLIED CHEMISTRY AT PARIS. 


THERE has been a lull in the progress of 
electro-chemistry and electro-metallurꝑx, 
which was undoubtedly somewhat un- 
expected two or three years ago, when this branch of applied 
science seemed to be inevitably and rapidly blossoming out 
into a gigantic industry. Those applications which then 
were pronounced to be among a few of the r first, only to 
be followed by new and more beautiful ones, have remained 
to this day the leading and most successful electro-chemical 


than an ordinary memory. 
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processes. We can name them without reference to any other 
Refining of copper, production 
of alkalies, chlorate of potash, aluminium, sodium, calcium 


carbide, and of carborundum. During the last two or three. 


years we have heard many times of the smelting of various 
simple and complex ores, but never have any of the processes 
introduced proved to be the forerunners of a large and suc- 
cessful new application. Some of us have comforted our- 
selves by imagining that there are many ingenious and 
practicable ideas maturing in the minds of their respective 
inventors and capitalists, and nearly ready to emerge sooner 
or later to fan the flames which seem to be almost dying out. 

At the International Congress of Applied Chemistry which 
was held in Paris from July 28rd to 28th last, a special 
section (Section 10) was reserved for the discussion of electro- 
chemical subjects, and many communications were presented 
upon the application of electricity to the chemical industry. 

It might have been hoped that this section of the Congress 
would rid us of our low-spirited idea of the dying industry, 
but either through lack of possibility to raise our hopes or 
through want of knowledge of the progress of the science 
with which it dealt, it seems to have failed to stir us to our 
old feelings; rather has it confirmed our opinions, and made 
us feel that electro-chemistry has really hung fire, as it were, 
at least temporarily, if not for some considerable period, in 
England, whereas on the Continent an example is being 
shown to us which we should do well to follow. | 

We may at once dismiss the idea that there was a want of 
knowledge when we see that the members were distinguished 
mèn such as M. Berthelot, M. Henri Moissan, M. Minet, and 
other familiar names, and must therefore conclude that they 
reported little or no advance in England, because there was 
little or none to report. Some of the-papers were never- 
theless very interesting, and a brief reference to each must 
be of some value. | | 

M. Berthelot, in his discourse, gave a very interesting 
account of the history and development of electro-chemistry, 
dealing with wet and dry electrolysis, and with electric 
furnace reactions. He discussed the production of benzine, 
oxalic acid, and alcohol indirectly from acetylene obtained 
from calcium carbide, the production of nitrates by disrup- 
tive discharges in the atmosphere, and the production of 
ozone. 

M. Gin presented a report “ Upon the utilisation of motive 
forces in Austro-Hungary, and on the carbide of calcium 
industry,” in which he first discusses the utilisation of the 
waterfalls in certain regions of Austro-Hungary, and mentions 
that during the last few years 23,500 H. P. have been thus 
utilised for chemical works, and, if the projected installa- 


tions for this year be added, it totals up to 79,500 H.P. 


M. Gin also describes several existing installations. One of 


the most important, at Heran, on the Etsche, in the Austrian. 


Tyrol, which is exploiting the process of MM. Gin and 
Lebrun for the production of calcium carbide, is using 
7,000 H. p. Another of Paternion, on the Krenznerbach, 
manufacturing the same substance, uses 600 H.P. Another, 
manufacturing aluminium and calcium carbide at the Falls 
of Gasteiner-Ache, uses 4, 000 to 5, 000 H.P. Another at 
Mattrei, on the Sill, in the Tyrol, making calcium carbide, 
uses 6,000 H.P. Several others manufacturing carbide of 
calcium, are also described, i. e., one at Jaice, in Bosnia, on 
the Pliva, 9,500 H.P., and one at Lobkovice, on the Elbe, 
400 H.P. He also gives a list of four projected installations, 
one of 50, 000 H.P. for the manufacture of various products, 
one 7,000 H.P. for caustic soda, and two, 4,800 and 6,000 
H. P., for the production of calcium carbide. M. Besnard 


“enumerated The various appliances for generation of 


acetylene which have been admitted to the Exhibition.” 

M. Lebeau contributed a paper “ Upon the definite com- 
pounds of silicon and iron,” in which he describes a process 
for obtaining the two crystallised silicates, Si Fe, and Si Fe. 

M. Marie contributed a report “Upon the actual 


application of electro-chemistry to the organic compounds,” 


in which he discusses the electrolytic purification of sugar. 
Mr. John A. Mathews contributes a paper “ Upon the 

calcium carbide industry in the United States and in Canada,” 

in which he describes the United Carbide Company's works 


in the States and two works in Canada, one the St. Catherine 


and the other at Ottawa. 
M. A. Rossel read a paper “Upon the calcium carbide 


industry in Switzerland.” 
chlorate works at Vallorbes. 

The following papers were also contributed: 

M. A. Brochet, “ Upon the Electrolysis of concentrated 
hypochlorite solutions and the secondary reactions of elec- 
trolysis.”’ | : 

M. Dupont, “Upon the electrolytic extraction and pre- 
paration of the different juices contained in vegetables.“ 

M. Commelin described a gas accumulator which he had 
invented in conjunction with M. Viau. . 

M. Moissan, Upon pure calcium carbide and the car- 
bides of neodidymium, praseodidymium, and samarium.” 
In this he describes a very pure calcium carbide correspond- 
ing exactly to the formula C, Ca. The carbides of neo- 
didymium, praseodidymium, and samarium evolve, when 
treated with water, a mixed gas, rich in acetylene and con- 
taining ethylene, methane, and hydrogen. 

M. Gall, Upon the calcium carbide industry in France.“ 

M. Lacroix, Upon the tariffs for transport by water and 
by rail of calcium carbide,” : | 

M. Sabatier, “ Upon the action of various metals ou 
acetylene and the hydrogenation of acetylene in presence of 
metals,” his researches being carried on in conjunction with 
M. Senderens. | 

M. Fourchotte described an apparatus for the generation 
of acetylene, of his own invention. | 

M. N. Teclu showed some apparatus of his own design for 
the production of ozone. | | 

M. Deroy described an acetylene generator, also of his 
own design. | 

M. Ed. Fouché contributed a communication Upon the 
light obtained from acetylene-dissolved in acetone.” 

From this Congress we can see not only that England is 
behind in the application of electricity to the chemical 
industries, but that in no country have any absolutely new 
and important applications been developed during the last 
two years, N 

England is undoubtedly handicapped by its dearth of 
available water-power, but it is equally cramped by the 
difficulty of raising capital for the exploiting of such pro- 
cesses, and unless some remedy can soon be found for these 
defects we shall see the alkali and the carbide industries 
gradually leaving the country, perhaps never to return. 


(To be continued. ) 


He mentions also the potassium 


CURRENT SPECIFICATIONS. 


XXXII.—CARDIFF TRACTION PLANT. 


SUMMARY. 


Extent of Present Contract.—Contract No. 1: Steam engines. 
Contract No. 2: Dynamos. Contract No. 3: Boilers, econo- 
misers, &c. : « 

Number and Size of Units.—Four 300-Kw. steam dynamos, each 
consisting of a direct current dynamo mounted on the crankshaft 
and between the cylinders of a vertical compound steam engiue. 

Speed of Combination.—100 revolutions per minute. 

Voltage of Dynamos.—As compound-wound machines 500 volts at no 
load, 550 volts at full load, plain shunt-wound machines 500 volts 
from no load to full load at constant speed. 

Specified Overload.—Twenty-tive per cent. above normal load for 
two hours continuously without undue heating, and for short periods 
50 per cent. above normal load without injurious sparking. 

Range of Fixed Brushes.—From 50 per cent. overload to zero 
without need of alteration in position of brushes. 

Permissible Temperature Rise.—After six hourg’ full load run not to 


. 


exceed 70° F. measured thermometrically in either armature or field 


magnet winding. 

Commercial Efciency.—To be specified in tender. l 

Insulation Test.—Insulation to be capable of withstanding a 
pressure test of 5,000 volts alternating current. 

Specified Date of Completion.—First two sets by December ist, 
1901 ; third set by January 1st, 1902; and fourth set by February 
Ist, 1902. 

Penalty for Late Completion.—One per cent. of contract price per 
week. | 

Bonus for Early Completion.—One per cent. of contract price per 
week up to a maximum period of four weeks. 

Specified Terms of Paynent.—80 per cent. on monthly certificates 
of value of work executed, 10 per cent. on certified completion, 10 
per cent. at end of 12 months’ period of maintenance. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages Paid to Workmen.—See comments below. 

Arbitration Proposals.—Not acceptable. See comments below. 

Date for Receipt of Tenders.—October 23rd, 1900. 
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These specifications have been prepared by the recently 
appointed tramways engineer, Mr. Arthur Ellis, M. I. E. E., 
late borough electrical engineer to the Corporation of Bolton. 
In making any comments upon a specification for plant 
required by the Corporation of Cardiff, we may express the 
hope that, in the carrying out of this traction scheme, the 
causes which have so seriously milituted against the success 
of the lighting undertaking may have no influence upon 
this sister enterprise. The Corporation have engaged a 
responsible engineer; it is for them, if they accept his pro- 
posals, to consistently uphold his authority, and grant him 
the necessary support to enable him to fulfil his duties both 
with regard to outside contractors and the management of 
his staff. We trust that the position is clearly understood 
at the commencement, and that Mr. Ellis is assured of the 
cordial support and co-operation of both the Tramways 
Committee and the Town Council. 

The specification calls for slow-speed dynamos for direct 
coupling on the engine crankshafts between the high and low 
pressure cylinders, In his choice of type Mr. Ellis departs 
somewhat from usual practice, but we doubt not he has 
thoroughly satisfied himself of the suitability of the plant 
specified for the work to be done. It will be noted that 
ample overloads are allowed for, no less than 25 per cent. for 
two hours, and 50 per cent, for short periods, and that 
arrangements must be made with the engine builders for co- 
operation during the time that the erection of the plant is 
going on, | - 

The specified tests are to be carried out after erection. on 
site, the purchasers providing all necessary steam and electric 
apparatus, | 

Coming to the general conditions, we find that the pro- 
visions relating to penalty and bonus are not as clear as they 
might be. The amount, J per cent. of the contract sum, is 
explicit, since one sum is given in the tender for the whole 
of the work, but whether the penalty or bonus condition 
refers only to the final dale for the last. set, or is applicable 
to each of the three dates given for completion of parts of 
the work is not stated. . ¢ 
The clause referred to reads thus :— 

If the contractor fails to finally complete the works, including any 
additions, alterations, and variations whatever, by the due date of 


completion, or within any extended time allowed under these 
presents, the contractor shall pay or allow to the Corporation the sum of 


1 per cent. on the contract price as liquidated and ascertained damages ` 


for each and every week beyond the said date or extended time, as the 
case may be, during which the works shall remain unfinished. No cause 
of delay whatever, whether avoidable or unavoidable on the part of 
the engineer, the Corporation, or the contractor (except so far as the 
delay thereby caused shall give rise to an extension of time under 
these presents, and not further or otherwise) shall in any way affect 
the liability of the contractor under this clause. The works shall not 
be deemed to be finally completed wntil the engineer shall have certified 
to that effect. On the other Rand, for each and every week up to a 
maximum of four weeks that the work is completed before the date 
mentioned, the Corporation will pay a bonus of 1 per cent. on the amount 
F the contract. - 

As usual, the engincer claims the right of objection to any 
employé of the contractor being engaged on the site of the 
works, and any person so objected to is to be at once removed, 
“either temporarily or permanently.” 

In view of the activity of the labour element in the 
town, we advise tenderers to carefully consider the possible 
interpretations of the following clause :— 

The rates of wages to be paid to, and the hours of labour as well as the 
rules imposed upon the artificers, workmen and others who shall be 
engaged or employed in carrying out this contract, shall be such as are 
recognised by the respective Trade Unions and the employers in the town 
and district where such contract is to be executed, 

If this merely means that the contractor is to pay usually 
accepted wages as agreed upon between both Employers’ and 
Employés’ Associations when both exist in the locality, and 
similarly with “ e rules imposed upon the artificers, workmen 
and others who shall be engaged or employed in carrying out 
this contract,” it may be accepted without in any way 
increasing the commercial risk of the contract. If, however, 
it is meant to imply compliance with Trade Union rules and 
regulations, irrespective of their formal acceptation by 
recognised Associations of Local Employers, it introduces a 
contingency which ought either to be excluded or liberally 
provided against. 

In Clause 8 the engincer is given power to vary either by 
incie ise or deciease the work included under the contract, and 


as no limit is placed upon his discretion, it might be advisable 
for tenderers to express their views as to the extent to which 
this power might be exercised without affecting the basis 
upon which the contract sum has been calculated. 

If for“ any reasonable cause the engineer finds it neces- 
sary to suspend the carrying out of the work, such “an 
extension of time shall be allowed to the contractor as shall 
be a fair equivalent to the stoppage which shall have been 
so ordered.” This provision is right and reasonable. 

The only remaining clause to which attention need be 
directed is that relating to arbitration. In Clause 1 we 
have stated that the term “ Engineer shall mean Mr. Arthur 
Ellis, M. I. E. E., the present tramways engineer of the Cor- 
poration, or other their tramways engineer for the time 
being,” and it is only necessary to remember this to be con- 
vinced as to the injustice of the so-called “arbitration” 
proposal, | 4 

The clause reads :— 


In case any dispute or difference shall arise between the Corpora- 


tion and the contractor, either during the performance of the contract 


or after the determination, abandonment, or breach thereof, as to the 
construction of the contract or as to any matter or thing arising 
thereunder, then cither party shall forthwith give to the other notice 
of such dispute or difference, and such dispute or difference shall be 


and is hereby referred to the arbitration and final decision of the 


engineer, whose award shall be final and binding on the parties. 
The performance of the contract shall not be stopped pending such 
reference, excepting by the direction in writing or award of the 
arbitrator. If either party desires to have such dispute or difference 
determined forthwith, he shall give written notice to that effect to 
the other party, and the arbitrator shall with the assent in writing 
of the other party, proceed with the arbitration. In the event of 
the other party failing within seven days of such notice to give to 
the other his assent in writing to the immediate determination of 
such dispute or difference, the arbitrator shall, after written notice 
to the non-assenting party of a time and place of hearing, decide 
whether such dispute or difference shall be immediately determined 
or whether such determination shall await the completion, or 
alleged completion, of the works, and the same shall be determined 
at such time or times as the arbitrator shall decide. The submission 
Shall be deemed to be a submission to the arbitration within the meaning 
of the Arbitration Act, 1889, and an; amendment thereof.” 


The engineer is to be the party to whom all disputes are 
to be referred for final settlement. Not only is this engineer 
the paid servant of one of the.parties, but he is the com- 
piler of the specification, the clauses of which are in dispute, 
and the agent of the purchaser with whom the contractor 
has to deal, and with whom the dispute arose. The 
engineer is not only counsel for one of the aggrieved 
parties, but the sole judge and arbitrator. Such a posi- 
tion is a most painful one for any man to be placed in. 
We trust that all tenderers will, for their own protection, 
protest against the inclusion of any such clause in the final 
contract, and we recommend that in the letters covering their 
tenders, they point out the difficult position in which the 
engineer would be placed in the event of a reference to arbi- 
tration under such conditions as therein provided. We may 
hope that, the unfairness of the present proposal being clearly 
pointed out, the Council may so modify the clause that there 
is a right for either party to refer any matter in dispute to 
the decision of an absolutely independent arbitrator, 


THE PACIFIC CABLE CONTRACT. 


In our last issue we printed, for what it was worth, a 
paragraph from an Australian paper stating that the lowest 
tender submitted for the Pacific cable contract was 
£1,886,000, quoted by the Telegraph Construction and 
Maintenance Company. We now print a paragraph which 
appeared in the New York Electrical World of October 6th, 
on the same subject: 


It is stated that the reason why contracts have not so far been let 
for the construction of the all-British Pacific cable is that the tenders 
submitted were considered, without exception, so extremely exces- 
sive that it was deemed inadvisable to award a contract at present. 
A special cablegram just received from London states that the 
doings of the Pacific Cable Committee are closely guarded from the 
public, but it is understood that the matter stands thus :—Tenders 
were received for the laying of the cable in response to an adver- 
tised invitation. These were considered and returned for amend- 
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ment in some particulars. They have now been received back, and 
in a few days cablegrams will be sent to the Canadian and 
Australian Governments announcing the acceptance of a certain 
tender, and the plans for the construction of the cable forthwith. |. 

We consider that both of these versions are somewhat 
premature, and most probably incorrect; in fact, they are 
to a great extent self-contradictory. The tender of the 
T. C. and M. Company is given in the Australian papers at 
£1,886,000 (this presumably includes “ the long Vancouver- 
Fanning Island section“); their former tender, as mentioned 
in our articles on the Pacific Cable Committee’s report, was 


for £1,870,000 for a cable viá Honolulu, which means a 


smaller core than for the Fanning Island section. With 
these figures in view, it is a self-contradictory position to 
assert that, even although the price of material has risen, 
the prices given in the recent tenders are “extremely exces- 
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sive.’ In any case we are led to believe that the Eastern 
group propose to procced shortly with the Cape-Australia 
cable to be made by the T. C. and M. Company. This is at 
least a year’s work, and with thisto attend to, itis not easy to 
see how they can complete the Pacific cable in 18 months. 
It may possibly be that, on reflection, the Eastern group have 
taken a sane view of the situation, and propose to abandon the 
Cape-Australia route in favour of the Pacific. This would 
be a wise and patriotic step, and would admit of the T..C. 
and M. Company, their old allies, completing the Pacific 
cable within the 18 months mentioned. As a matter of fact, 
we believe that the figures, &c., given in these papers are 
inaccurate, and it would be interesting to learn from what 
source the items originated, as they are, presumably, “ strictly 
confidential.“ 

Another note which has appeared on the subject is 
reproduced here, also for what it may be worth, from the 
Sydney Morning Herald of August 29th :— 


The Pacific cable project, it would appear from one of our cable 
messages of this morning, has advanced another stage. That is to 
say, the tenders for the construction of the line have been opened, 
and that of the Telegraph Construction Company has been found to 
be the lowest at £1,886,000, the work to be completed in 18 months. 
No doubt the offer with the others received will obtain careful con- 
sideration at the hands of the advisory committee appointed in 
1896 for the purpose. But in the meantime it is satisfactory to the 
colonies concerned to know that the subject is not being lost sight 
of. In the absence of details there does not seem much to 
object to either in the price mentioned in the tender or the time 
which the laying of the cable is expected to take. Three years ago 
the Committee reported that the Telegraph Construction Company 
estimated the cost of a cable from Vancouver vid Honolulu at con- 
siderably over £2,000,000. Their present tender is for a somewhat 
less figure. An estimate from the India-rubber, Gutta-percha, and 
Telegraph Works Company put the cost at £1,517,000, and offered 
to do the work and maintain the line for three years for that sum. 
But the same company explained to the Canadian Government that 
a 15-word per minute cable would cost £1,672,000, while one of 18 
words would cost £1,880,000. The Eastern Extension Company 
estimated the cost at rather less, and the Henley Telegraph Works 
Company tendered for the line at £1,492,000. But of course these 
tenders were governed by the conditions, such as weight of core or 
the question as to whether a 15 or 18-word cable was required. At 
any rate, it was stated in the Committee’s report that it would not be 
prudent to put the whole capital required at less than £1,800,000. 
But it would be noticed that the present tenders carry us no further 
than the stage indicated in the Committee's report of three 
years ago. 


CORRESPONDENCE. 


Proposed Electrical Contractors’ Association. 


During the last few weeks I have noticed several letters 
to your paper, and others, pertaining to the above sugges- 
tion; it is within my knowledge, personally, that several bond 
fide manufacturers not only will sell goods direct to con- 
tractors’ customers, but will undertake installation work as 
well. The labour, if not exactly supplied by them, is sublet 
to a firm of contractors, in whom, in many cases, the same 
manufacturer has a direct interest, some way or other, 
there being many ways of attaining this end in view. I 
fully agree with Mr. Dixon’s letter in last week’s issue of 
the REVIEW, to form an Electrical Contractors’ Association, 
protecting contractors from manufacturers, and if the 
latter persist in carrying on these practices, the Associa- 
tion bodily to cut them off their authorised list, thereby 


no member of the same association will buy any goods from 


the defaulting manufacturer, which I am sure will very 
quickly remedy this grievance; it can only be done by 
the combination of contractors, namely, by an electrical 
contractors’ trade protection union. I am perfectly aware 
that it is all nonsense to talk about having a fixed price for 
lighting, per position, as no two installations are practically 
the same, conditions varying so, but the proposed association 
can have a fixed price for labour (skilled and apprentice). 
This would certainly have the tendency to uphold the prices 
generally, making an equality in labour estimating, which is 
a big item. I have seen estimates from contractors as low 
as 78. 6d. and 8s. per light finished, for such jobs as 20 lights. 
I can only say that after many years’ experience in the elec- 
trical trade, I have not as yet been initiated into buying the 
material and paying labour (trade wages) to bring my net 
cost to anything near this amount. These people in ques- 
tion evidently know much more than I do, but in this case I 
am not coveting their knowledge. 

I am a strong advocate for the registration of electrical 


engineers by the Association, somewhat similar to plumbers 


and sanitary engineers; the present electrical engineer at 
large, generally, is a very mixed sort of an individual, com- 
prising plumbers, ironmongers, mechanical engineers, &c., 
and I am afraid that unless steps are taken at once to pro- 
tect the trade, we shall have cause to regret same in the 
near future. 
R. B. Leach, 
R. B. Leac & Co., 


Electric Light Engineers. 
7, South Parade, Manchester. | 


* 


We are delighted to see in your “ Correspondence” 
columns that the formation of a Contractors’ Association ” 
has at last been mooted. We have long felt the present 
state of affairs to be most unsatisfactory, but, although we 
have endeavoured at various times to compel manufacturers 
to cease supplying large customers of ours on trade terms, 
we have made no lasting impression, it being often a difficult 
matter to obtain definite proof of such transactions. There 
are some half a dozen firms of manufacturers who lay them- 
selves out for this class of business, and the only way of 
bringing them to book is to form an association and to 
systematically boycott such firms. | 

Such an association might at the same time do much other 
useful work. . : 

We shall be pleased to do anything in our power to 
forward the scheme in this district. 


d. N. C. Mann & Co. 
Norwich, October 18th, 1900. 


I quite agree with Mr. Dixon, that a federation of elec- 
trical engineers is necessary if work is to be creditably and 
profitably carried out; some time ago I proposed that a com- 
mittee of members of the Institution of Electrical Engineers 
should take the matter up, but hitherto nothing has been 
done. My experience suggests that three things are very 
necessary (the first two of paramount importance), viz :—(1), 
the formation of an Association, as suggested, which should 
admit as members, and certify bond fide electrical engineers 
and contractors ; (2), the certification of wiremen, who can be 
depended upon to do good work ; and (3), the registration of 
fittings and accessories which, after careful testing, shall 
prove their suitability for the use they are intended for. 
Further, if Mr. Dixon and any other gentlemen care to send 
their names in to me, I shall be pleased to arrange a 
meeting where this question can be discussed. In my 
estimation it is a matter of great importance, and I feel 
sure that such an association, founded on broad com- 
mercial lines, would soon become a powerful organisation, 
as its advantages would ‘immediately be apparant to all 
concerned, and the results would be a gradual elimination 
of bad material, jerry workmen, and inadequate supervision, 


C. Fred. M'Innes. 
October, 1900. 
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We think Mr. Dixon’s suggestion to form an association 
of the above very opportune. 

Having 18 years’ experience in this trade, we are of 
opinion that there cannot possibly be another which is 
subject to so much humbug, quackery, and unfair dealing. 

There should be some rule to prevent consulting engineers 
specifying by name, or, as is often done, some peculiarity of, 
maybe, minor importance, an article which ties the con- 
tractor to go to one particular manufacturer. We believe 
that often when this is done the consulting engineer looks to 
the manufacturer for commission, and we are of opinion that 
the firm which takes the risk of a contract is entitled to all 
the favours which the manufacturer can afford to bestow. 

Further, any agent, merchant, or manufacturer who quotes 


trade terms to other than bond fide traders should be strictly 


boycotted. 

There is one other matter which calls for action. We refer 
to the practice of some firms, eager to make new customers 
to the prejudice of those already in the trade, who call upon 
ironmongers, plumbers, tinkers, clockjobbers, &c., and, by 
offering samples and books of instruction, induce them to 
start in a new line, for which they have had no proper 
training. | 

We would like to see some abler writer take this up. 

As isolated units we can do nothing, but by association we 
can do much to suppress the above practices. 


E. J. Dugdill & Co. 
October 15th, 1900. 


ne ie a 


The Nernst Lamp. 


For rather over two years we have been hearing about the 


Nernst lamp, and I have some recollection of a company 
being formed for the purpose of supplying these lamps to 
foreign countries, China among the number, I presume for 
the benefit of the Boxers, | 

How is it that these lamps are not commercially obtainable 
in England ? 

I see no mention of them in your advertisement pages, 
and I presume that if they were for sale here a full or half 
page announcement of the fact would be sure to appear in 
the REVIEW. 

Perhaps I am behind the times in this matter, and if so, 
would anyone enlighten meas to where they can be bought, 
their price, &c.? 

Possible improvements are much more likely to be dis- 
covered or suggested if the lamp,-even as single samples, is 
more widely distributed. | 

J. E. Ritter. 


Record Breaking Joint Making. 


As makers of the Andrews & Glass joint box described in 
your last issue, we should like to emphasise the fact that no 
special skill is necessary on the part of the man using this 
Joint box. We witnessed a service joint made by a labourer 
a few days ago, and though his time fell short of the record 
referred to in your article by seven minutes, the result was a 
joint with which no possible fault could be found. 

Some instruction is of course’ necessary in the first 
instance, and we arrange to send a man to make a few 
sample joints in any place where the box is being given a 
trial. | 


2 3 Cowans, Limited. 
Salford, October 16th, 1900. 


The Electro- Harmonie Society. 


I should be very much obliged if you would allow me to 
call attention, through your valuable paper, to the behaviour 
of some of the gentlemen who were present at the Electro- 
Harmonic Society’s concert on Friday last. I was rather 
late in getting to tlie concert, and consequently had to sit at 
the back of the hall, and there were some 12 or 15 men who 
seemed to make a point of talking and laughing their loudest 
while the entertainment was proceeding, greatly to the aunoy— 
ance of members and their friends who had come there to 
enjoy the excellent programme which the Society had pro- 
vided. 


There should, I think, be stringent rules made with regard 
to talking, and even striking matches during the performance 


of any item on the programme, and the chairman should see 


that these rules are enforced. 

I have been to smoking concerts where no one would think 
of even so much as striking a match during a song or other 
performance, and I think if those men who insist upon 
making a noise, instead of listening to the entertainment, 
could by any means be taught better manners, it would add 
very much to the enjoyment of the evening. 


F. A. Glover. 
October 15th, 1900. 


‘Interior Wiring. 


In Mr. Allingham’s letter in last week's issue there are 
several points calling for a final comment, as far as I am 
concerned. 

As far as the Leyton incident is concerned, it is a case of 
Mr. Allingham’s recollection against mine. Perhaps the 
late engineer to the Leyton Council could settle the question 
of the origination of the “earthing idea,” by stating 
whether he ever adopted it at Leyton as a means of blowing 
consumers’ fuses when earths existed on their wiring. 

Referring to Mr, Allingham’s smart question as to how 
intermittent earthing can cause a persisient short, I would 
say that the short will be as persistent as the earthing. * * * 
So-called “ impossibilities often occur. I can only say. 
further, that if a fair-sized engine is running on the outers, 
and a small balancer is connected, the balancer cannot 
deal with a short, and lamps will be burnt out. No one 
would dream of using batteries of large size for balancing, 
especially on a large network, and the central station engineer 
would not care to have a 100-Kw. balancer running to deal 
with a 10-kw. “out of balance for fear of shorts 
occurring. 

I think intermittent earthing is impracticable, because 
there are few large stations where none of the mains have 
an elusive and undiscoverable earth. I should like to hear 
of any large network in this or any other country, where 
the middle wire is intentionally “ dead earthed.” Earthing 
is usually done through a lamp. 

Finally, I wish to say that Mr. Allingham steps beyond 
the limits of ordinary courtesy and fairness when he inten- 
tionally tries to appropriate to himself credit for work done 
in conjunction with another, even if the partnership has 
been dissolved. I certainly do object to his writing in the 
first person, singular, about matters on which we worked 


together as partners. 
W. Fennell. 


[Owing to the somewhat personal nature of certain of Mr. 
Fennell’s observations, we have considered it necessary to 
delete sentences where asterisks appear. These omissions in 
no way affect the point at issue.—Eps. ELEC. REv.] 


Electric Railway Motors. 


I note in your issue of September 14th a review on my 
book on Electric Railway Motors,” and would like to say 
a few words on the same. I refer to the paragraph in which 
your reviewer criticises the setting of the brushes near the 
pole tips for railway motor Work. In American practice 
there are many cases where the car is provided with a con- 
troller at one end only, and is reversed on a turn: table, 
or more frequently a Y at the end of the trip, and 
therefore performs fully as much as 90 per cent. of 
its mileage on one direction. It is therefore very 
frequently advisable when the service of the car is of 
this character to give the brushes sufficient backward lead 
to take advantage of the excellent commutation that occurs 
there, because brush and commutator wear is a serious 
matter in railway work, If such a car is reversed, the 
motor, of course, will not act as well at the commutator. 
but where the car runs in a reverse motion for such a 
relatively small portion of the time, this disadvantage is 
not serious in view of the great advantage gained by slight 
shifting of the brushes as before stated. 

Where the motor is to run in one direction as much as 
another, the brushes should, of course, be set midway, 
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and no_calculation is then necessary to allow for reactive 
ampere-turns. The paragraph in question was justified for 
the reason that the railway motor designer sometimes has to 
take these matters into account. It is, however, fair to 
your correspondent to state that a paragraph stating the 
substance of the above would have been a wise addition, and 
that the subtraction instead of the addition of the reactive 
ampere-turns was a mistake which has been rectified. 
Attention may also be called to the fact that the chapter 
does not pretend to be a complete treatise on the subject, 
but merely to give an idea of how the problem is attacked. 
Thanking you and your reviewer, 


New York, October 8th, 1900. 


George T. Hanchett. 


LONDON COUNTY COUNCIL. 


Tre Council decided at the meeting on Tuesday to sanction the 
borrowing by the Islington Vestry of £3,100 for electric lighting 
Ses. 

The City of London Company.—The Council decided in April last 
to consent to the City of London Electric Lighting Company 
changing over from 100 to 200 volts within the area of the South- 
wark order, 1891, but the conseut was given subject to a series of 
12 conditions which the Council sought to impose for the protec- 
tion of the interests of the company’s consumers.” In this connec- 
tion the Highways Committee now mentioned that the company 
had been unwilling to accept the conditions, and had appealed to the 
Board of Trade in the matter. After having held an inquiry the 
Board had issued its award, in which only the first of the conditions 
was allowed, the remainder being struck out. The Committee 
stated: 

This condition is, shortly. that any necessary alterations to the wiring or 
fittiogs on a consumer's premises, ad the repair of any damage incidental to 
such alterations, shall be carried out by the company at its own cost, and it 
makes provision for reference to arbi on in case of dispute between the com- 
pany and a consumer. This is valuable to the consumer, and will obviate to 
some extent such difficulties as regards these mattere, as have arisen between 
another electric light company and its consumers. The Board has also imposed 
the condition “that the undertakers give notice of the condition referred to 
above o all consumers affected by the change of pressure; provided always 
that no change shall be made in the pressure of the supply to any premises 
which, on March 4tb, 189#, the date of the [Board's] regulations aforesaid, were 
supplicd with energy by the undertakers, except with the consent of the con- 
somer.” This is, in a modified form, one of the con litions imposed by the 
Council. ‘the principal of the Council's conditions not upheld by the Board 
was that a reduction in price should be made to the consumer on the change of 
pres-ure. This, we tuink, was a most reasonable suggestion, as the consumer 
obtains no advantage of any kind from the change. The Board had already, as 
regarded the »upply under the City order of the same company, approved of the 
change of pressure without reduction of price, and probably felt to some extent 
bound by that decision in dealing with the present case. The Board made no 
order with reference to the costs of the appeal, which, therefore, will have to be 
borne by the Council and the company re-pectively. The decision of the Board 
is final, there being no provision in the Electric Lighting Acts and Orders for 
appeal in: uch cascs. 

London Electric Supply Corporation.—It was reported by the 
Highways Committee last May that the magistrate at the South- 
wark Police Court had dismissed the six summonses taken out by 
the Council against the London Electric Supply Corporation in 
respect of default in not maintaining a constant supply of electrical 
energy. The magistrate allowed the company £5 5s. cost, but 
expressed his willingness to state a case for the opinion of the High 
Court on the matter. The Council, therefore, instructed the 
solicitor to take the necessary measures for appealing against the 
decision. In this connection the Highways Committee added :— 

The solicitor has since reported to us that a case has been stated for this pur- 
pose; bat that the company has asked that no further proceedings should be 
taken in the matter, and has stated that it is very impfobable that there will 
be any failure of supply in the future, every possible measure having been 
taken to ensure against such a contingency; and also that if toe Council 
should be successful in the High Court, the decision would not materially assist 
it in any future proceedings that might hereafter have to be taken against the 
company. The solicitor has advised us that in the circumstances he does not 
think that there would be much advantage in pressing the action against the 
company, suggests that the company should be informed that relying on its 
easurance that there will not be a recurrence of the default, the Council will 
not proceed further with the appeal, and we concur with that view. It will be 
remembered that the Council had previously, on March 27th, instructed the 
solicitor to take proceedings against the same company to recover penalties in 
respect of its failure to maintain a propersupply of energy in the area included 
in the London Electric Supply Corporation Electrio Lighting Order, 1889. The 
solicitor is of opinion that the Council could not properly proceed against the 
company in this case, in view of the decision subsequently given by the magi - 
strate at the Southwark police-court on practically the same set of facts. 

The Committee recommended and the Council decided to take no 
further action in regard to the instituting proceedings against the 
company iu relation to the cases mentioned, and to inform the 
company accordingly. 

Electric Tranucays—The Highways Committee reminded the 
Council that among the new tramways recently resolved upon was 
one from York Road, Wandsworth, to High Street, Tooting. Since 
then the Wimbledon District Council had intimated its intention to 
seek powers to construct electric tramways from near the Wimbledon 
railway station, vid Merton Road and High Street, to the county 
boundary at the Waterfall Bridge, and the District Council had 
suggested that the County Council should promote a scheme for a 
line from the present terminus at High Street, Tooting, to Waterfall 
Bridge, so as to form a connection with the former proposed tramway. 
It appeared that the tramway managerconsidered the projected extep- 
sion as desirable, that the expenditure on road widenings would 


amount to £28,000, and that the cost of constructing the tramway 
for electric traction would amount to £11,250. The Committee 
further stated: 


The Wimbledon District Council states that it wiil be prepared, in the even 
of the necessary powers being ted, to construct its tcamoars for the same 
system of traction as that which the Council may adopt; and, further, to lease 
the proposed tramways in Wimbledon to the Council for the purposes of work- 
ing, or to enter into an 5 for mutual running powers, or for any other 

gement which may be agreed upon between the Council and the District 
Councll. We think that, having regard to all the circumstances, it is very 
desirable that the Council's system of tramways should be extended to the 
boundary of the county; and we anticipate that, taking into consideration the 
attitude adopted by the Wimbledon Distriot Council with regard to the matter, 
there will be little difficulty in coming to arrangements, satisfactory to both 
parties, for the interchange of traffic between the two systems. It is very pro- 
bable that the additional tramway facilities for locomotion will not only be 
highly appreciated by the travelling public, but will prove a remunerative 
investment to the Council, especially as the tramways will afford a means of 
easy access from London to Wimbledon Common and the neighbourhood. 


The Committee, therefore, recommended. the Council to apply in | 
the next session for powers to construct the tramway, but the con- 
sideration of the question was postponed for a week. 


ren 
BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING Oct. 177TH, 1899. | WII ENnpina Oct. 16TH, 1900. 


Alexandria. Value 229 Amsterdam . Value £144 
Amsterdam eu any ee 87 Auckland . as . 178 
Bomba v a 255 a . 108 Bombay... oa oe . 274 
brussels... is ia s 8 Buenos Ayres Teleg. mat. 2 6 
a Teleg. mat. . 80 Cnlcutie rr s .. 8,796 
Bnenos Ayres 95 = . 851 Cape Town .. s os . 292 
3 T z: ss 5 84 Colombo .. E cs sà 16 
ape Town .. z Copenhagen. Teleg. wire .. 44 
„ Teleg. cable 584.00 Durban ; . 2,200. 

„ Telg. wire .. 467 15 Teleg. apparatus. 1, 0 4 
Christchurch zs En zi a7 East London ws es 95 61 
Christiania. Teleg. wire wa 29 Gibraltar. = ze .. 218 
Colomböoo ae a ly Halitax Teleg. mat. 725 29 
Copenhagen. Teleg. wire 10 Hamburg. ‘leseg. mat... . 200 
Durban. El ctric light cable Hokitik ea 5 s . 11 
and appliances ca . . 1,041 Hong Kong.. s c . MI 
Fremantle. Teleg. mat. 62 „ Old teleg. wire .. 88 
Halifax. Teleg. mat. .. 6,508 „ Submarine cable .. 880 
Hamburg. Teleg. mat... . 250 Launceston es si . 188 
Malta.. ae sy 45 sa 20 Malta Teleg. apparatus. 802 
Me: bourne ee eo ae se 462 Melbourne ee ee ee ee 1:9 
Montreal... sa ss a 185 i Teleg. mat. .. 2,849 
Otago.. sia ss sie ae 85 Newchang me ac a 11 
Perth at ve ie . 31 Ostend Se ‘i . 757 
Port Elizabeth .. sf . 110 Otago as . 301 
Rotterdam Sin sa . 69 Perth - 84 
Shanghai. sa „ es 7 Port Elizabeth .. vi 87 
Singapore .. ae ee .. 100 i Teleg. mat. . 866 
J Teleg. mat... . . 19 Port Said oy s a 20 
Stockholm. Teleg. mat. 25 76 Shanghai. z 2 ae 16 
Sydney s5 es oe .. £63 Bivugapore .. ; a 60 
Townsville. Teleg wire .. 8.6 5 TA mat. 80 
Viadivostook ‘2. .. 91 Stockholm. Teleg. mat. 260 
Wellington. se de .. 164 Sydney ws se ia . 1111 
a à Teleph. mat. .. 160 1 Teleg. mat 7. 
Yokohama ile Cale 2 Well Teleph. mat. 1,140 

97 ec. Ca D ee oe 2,568 e Ên n ae ee 
i Yokobama .. 8 ie . . 2,841 
n Teleg. mat. .. 4,586 
Total ce £8 9,266 Total ee £4,676 

Foreign Goods Transhipped. 
Havre. Elec. mag. £1.0 Flushing. Elec. apparatus £52 
Hamburg. Elec. detonators 450 
; Sydney. Teleph. apparatus 855 

Total .. £120 Total . £1,857 


— 1 — 


Apparatus for Sale.— The Cambridge Scientific In- 
strument Company, Limited, sends us a well arranged pamphlet in 
which is described and illustrated a good deal of mechanical 
laboratory apparatus which has been made to designs by Prof. 
Ewing, F. R. S., for the Cambridge Engineering Laboratory; the 
apparatus shown is offered for sale, and it includes several pieces 
relating to experiments on the elasticity of materials, aud to the 
measurements of the moduli of elasticity, by various methods, while 
other pieces are for students making quantitative experiments in 
mechanics. 


Bankruptey Proceedings. —At the sitting of the 
London Bankruptcy Court, held last Tuesday before Mr. Registrar 
Linklater, Walter Vernon Scott, electrical engineer, applied to pass 
his public examination upon accounts showing unsettled debts, 4725 
19s. 1d., a fully secured debt, £60, and no assets whatever. In the 
course of his evidence the debtor stated that from 1887 to 1897 he 
was in the employment of a firm of electrical engineering contractors - 
as an assistant electrical engineer. In the latter year, having a 
business connection, he promoted Walter V. Scott & Co., Limited, 
for the purpose of carrying on an electrical engineering business at 
1184, Cromwell Road, S. W. The nominal capital of the company 
was £5,000 in £1 shares. Witness put £200 borrowed money into 
the company, and received 1,500 shares, together with the appoint- 
ment of managing director at £250 per annum. Only £1,700 of the 
company's capital was subscribed, £1,000 of the amount being 
provided by Mr. C. Lopdell, who became co-mauaging director at 
£250 per annum The company went into liquidation iu 
November, 1898, and the proceedings had been closed with 
no dividend to the creditors or return to the shareholders. 
In 1899 an action was brought against witness and a relative 
by Mr. Lopdell for the return of the £1,000 which the latter 
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had subscribed to the company's capital, the ground of claim being 
misrepresentation. Judgment for consent was entered against 
witness and his co-defendant for £200, payable by instalments, and 
upon these being allowed to get into default, the present bankruptcy 
proceedings were instituted. Upon the failure of Walter V. Scott 
and Co., Limited, witness again obtained employment as an assistant 
electrical engineer, which position he held at the date of the 
receiving order. He attributed his insolvency to the liability under 
the said judgment, to personal liabilities for moneys borrowed and 
goods supplied for the company during the time he was managing 
director, and to excess of expenditure over income. The examination 
was ordered to be concluded. 

On Saturday, at Bangor, a sitting was held for the public 
examination of Frederick Ludovic Lloyd Lindsay, of Bangor, elec- 
trical engineer. 


Liquidations and Dissolutions.— The Eclipse Brass 
and Copper Company is wiuding up voluntarily with the present 
directors as liquidators; they will enter into a contract to transfer 
the assets to G. J. Gibbs, of York, as trustee for the new company, 
which is to be registered under the title British Power, Traction 
and Lighting Company. | 

A meeting of the Sussmann Electric Miners Lamp Company, is 
to be held at 10, Wallbrook, E.C., on December Ist, to receive the 
report of the liquidator, Mr. Robert Warner. : 

A meeting of Dick, Kerr & Co. (old company), will be held on 
November 15th, at 110, Cannon Street, to hear an account of the 
winding up from Messrs. C. T. Cayley and G. W. Carr, the 
liquidators. 

A petition for the winding up of the Coventry Gas Fitting, 
Electrical and Engineering Company, will be heard at the Law 
Courts before Mr. Justice Wright on October 24th. 


Books Received.—“ The Chemistry of the Materials of 
Engineering,” by A. H. Sexton, Manchester: The Technical 
Publishing Company. 5s. net. 


Catalogues and Lists.—The Sunbeam Lamp Company, 
Limited, send us an abridged edition of their catalogue. It is 
a very handy little leaflet giving in a few pages the prices and 
current consumption of both high and low voltage, Sunbeam“ 
lamps from 5 to 500 C. p. 

Messrs. Mayes & Spikins, of Hove, have issued sheets giving afew 
particulars and prices of their “Phoenix” wireless motor-starting 
switches for starting under full load. 

. Messrs. Moeller & Condrup, of Fore Street, E.C., have sent out 
supplementary lists of their Swedish tools, iucluding pipe wrenches, 
spanners, oil-cans, and brazing lamps. 

Messrs. McGaw & Co., of York Road, Lambeth, send us a circular 
of their American whitewood casings aud covers, and ornamental 
mouldings for electric lighting work. ö 

The Electrical Transmission Company, Limited, of Hammersmith, 
have issued an illustrated pamphlet describing their patent switch 
gear, including the Jones automatic and self-starting motor-starting 
switches, and other single, double, and triple-pole main switches, 
with and without fuses for voltages up to 250 volts. Traction panels, 
switchboards, arc lamps, and enclosed screw motor-starting switches 
are also detailed. 

‘Messrs. J. P. Hall & Co., of Oldham, have issued a well-bound 
and excellently illustrated priced catalogue of their dynamos, 
motors, &c. Interior views of the workshops are given, and a great 
deal of data is included of the standard pattern two-pole machines, 
with wire-wound slotted drum armatures, and with smooth core 
drum bar armatures ; also of multipolar open and closed generators 
and motors, and their two and four-pole special enclosed scries- 
wound reversing motors, combined engines and dynamos and so on. 

The Shillingford Engineering Company, Limited, send us a list 
of revised particulars of the Trusty oil and gas engines. 


Electricity Works and Nuisance.—In the Aberdeen 
Sheriff Court on 9th inst. Sheriff Burnet heard proof in an action 
at the instance of Mrs. Frances Cameron, Heathville, Cults, 
and her trustees against Messrs. P. C. Middleton & Co., 
electrical engineers, 258, Union Street, Aberdeen, to inter- 
dict the defenders from carrying on their works at the 
premises known as the Cults Electricity Supply Station in 
such @ way as to annoy the pursuers and their tenants. From a 
report in the Aberdecn Free Press it appears that the pursucrs state 
that when the works are in active operation, which is nightly from 
about an hour before sunset till considerably after midnight—two, 
at least, of three engines are used. The engines cause vibration 
and noise, which is a nuisance and an abuse, and in excess of 
defender's right, and an unwarrantable interference with the rights 
of pursuers, and that pursuers and their tenants and families suffer 
serious injury in consequence from loss of sleep, disturbance, and 
otherwise. 

Mr. Lindsay, electrical engineer, who gave evidence for the 
pursucrs, spoke as to having heard the noise. He thought the 
noise could be remedied to a considerable extent by the use of 
slow speed engines and belting to drive the dynamo. Cross- 
examined by Mr. Brown, Mr. Lindsay stated that it was the case 
that high speed engines such as used by P. C. Middleton & Co. at 
Cults were used at all modern electric stations. 

Mr. John Mitchell, mechanical engincer, said that he had heard 
the noise a mile away. In answer to Mr. Brown, he stated that as far 
as bis experience went the engines used by Messrs. P. C. Middleton 
and Co. at Cults were the best that could be got for their purpose. 

Mr. Andrew Calder, farmer, Lumphanan, one of Mrs. Cameron’s 
trustees, Mra Cameron, Miss Cameron, aud others gave evidence as 
to the noise bet ig very annoying and as to their having been pre- 
vented from sles:ing by it. Mr. Jobn Rust, city architect, said the 
noise was a throbbing noise, which was very auuoy ing; it was such 


that he would not like to live in any of the houses near the electric 
station. Mr. Jenkins, architect and surveyor, said that he had visited 
Mrs. Cameron's house and had heard the noise. He was almost 
sure that there was vibration of the fabfic of the house. He had 
distinctly heard the noise 500 yards away. He believed there war 
a depreciation in the value of the properties in the vicinity of the 
electric station to the extent of £100 on account of the noise. 

For the defenders, Mr. William D. Ironside, civil engineer of 
Messrs. Walker & Duncan), said the engines used by Messrs. P. C. 
Middleton were of the most modern description, and the best that 
could be got for their purpose. He had known the premises for 
six years, and on various occasions improvements had been effected 
so as to deaden the noise. Improvements had been carried into 
effect by Messrs. Middleton's predecessor, and since Messrs. 
Middleton took over the works a brick-built chimney had been 
erected, and exhaust pipes connected with the engines. Before 
this was done the exhaust pipes were discharged from the roof. 
The engines used were as noiseless as any of the kind he had ever 
heard. He did not believe it would be possible that electric light 
for Cults could be manufactured with less noise. He did not con- 
sider the noise to be objectionable, it was only a hum. It was the 


same as the noise caused by the drum of a threshing mill as heard 


at 2 distance. The electric station was situated in what might be 
called the business part of Cults. There was other machinery in 
neighbourhood, such as that at the pumping station in connection 
with the Aberdeen Corporation Waterworks. His experience was 
that the majority of engines now used at the electric station were 
high speed engines, and that the higher the speed of the engines the 
less was the noise. l 

Mr. R. S. Cook, mechanical engineer (Barry, Henry & Co.), said the 
engines used by Messrs. Middleton were all of the enclosed type, and 
they were vertical, which served to deaden the noise. The engines 
were the best steam engines that he had seen working in any electric 
lighting establishment. He examined the inside of the engine 
house at the electric station for the purpose of detecting vibration, 
but he did not find any. The engines themselves vibrated, but to a 
very small extent. He did not think the noise formed a ground for 
complaint. 

Mr. P. Middleton, managing director of P. C. Middleton & Co., 
said that since his company took over the works they had carried 
out many improvements in it. They were running the station at a 
heavy loss. The noise made by the engines was much less than it 
was six years ago. 

Mr. Alexander Leiper, mason, stated that he lived in a house at the 
opposite side of the street from the electric lighting station, and he 
had not been annoyed by the noise. 

The case was then adjourned for debate. 


Dividend.— Notice of a supplementary dividend of 4d. in 
the £ is given in the case of A. G. Inrig, electrical cugineer, of 
Victoria Park. 


Electric Launch.— The launch took place recently of 
the Mary Gordon, an electric launch which will accommodate 65 to 
70 people, designed and built by the Thames Electric and Steam 
Launch Company, Chiswick, W., to the order of the Leeds Corpora- 
tion, to run on the, Waterloo Lake, Roundhay Park. The Mary 
Gordon is 56 feet long, 8 feet 6 inches beam, has a draught of about 
2 feet 6 inches, and a displacement of 7} tons. The accumulators 


run underneath the seats forward; the motor is aft under the flow 


ina lead-lined compartment, and is connected water-tight direct to 
the propeller shaft. The steering wheel is placed forward near the 
controlling switch with one lever, giving two speeds ahead and two 
speeds ustern. The speed of the motor is considerably less than 
that generally employed on electrical launches, but the advantage 
gained is the absence of vibration. The whole of the electrical 
work was executed at the Strand on the Green” Works, Chiswick. 
The Mary Gordon is a similar vessel to the Viscountess Bury, the 
first electric passenger boat on the Thames, designed and built bs 
W. 8. Sargeant for Messrs. Immisch & Co., in 1888. 


Electric Light Fittings.—A number of leading manu- 
facturers in England' and France were fecently invited to submit 
designs for electric fittings for Bridgewater House, London, the town 
residence of the Earl of Ellesmere. Considerably over 100 designs 
were sent in, and we are informed that those submitted by Messrs. 
Donnison, Berlyn, Sillem & Co., of London and Liverpool, were 
selected, and the order has consequently been placed with that firm, at 
£1,030. These fittings, which are for what is undoubtedly one of the 
most splendid of the ducal mansions in London, may be briefly de- 
scribed as follows: Massive circular dishes of elaborately cut glas. 
24 inches in diameter, surmounted by finely designed metal coronas, 
form the principal part of each electrolier. These coronas of wrought 
aud chased metal, are boldly designed in the style of the Itahan 
Renaissance, in keeping with the decoration of Bridgewater House, 
and the heraldic elements, in the form of the arms, supporters, and 
crest of the Ellesmere family has been effectively and appropriately 
introduced throughout. The rampant lion, the ducal coronet, the 
three pheons, the griffin with coronet for collar, the wide-spread 
wings, thus appear at effective points in the acanthus and scroll 
work of the design, and in each case the handsome coronas, with 
their six crystal pendants surrounding the larger central cut-glass 
disb, and carrying 45 lights in all, are supported by handsome 
chains and rings from metal crowns at the ceiling above. The 
State rooms alone will take 16 of these fine electroliers, The 
large cut-glass bowls which form part of the electroliers are to be 
made by Messrs. F. & C. Osler. 


Electric Lighting Boards;—The evolution of some 
means by which patterns and designs may be traced in lincs of nre, 
i.c., With incandescent clectric lamps, has long occupied the attcntivu 
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of inventors, and has already given rise to the elaborate electric 
signs which form such a prominent feature in the streets of our large 
towns at night time. An entirely new system has now been 
perfected, and will shortly be applied to commercial uses, by a 
syndicate known as the “Electric Lighting Boards, Limited.” 
The development of the many inventions involved has been 
mainly in the hands of Mr. E. O. Sachs, the well-known 
architect, whose association with electrical matters relating to 
the stage is known to all interested in electric lighting. By means 
of the new system, lamp-holders are dispensed with, and lamps may 
be instantaneously affixed to any part of flat surfaces of any desired 
extent, the mere act sufficing to connect them with the lighting cir- 
cuit; the lamps may be arranged in an infinite variety of patterns, 
aud rearranged ud lib. Moreover, the same principles are 
applied to flexible cables, to which lamps may be attached 
at any point ‘and in any order, forming an ideal system for 
street illuminations and artistic effects of various kinds. The 
enormous cost of wiring to inngmerable lamp-holders, and 
repeating the operation every time a new arrangement is desired, 
is thus completely avoided, and the scope of electric lighting widely 
increased. The new system isin the hands of a very influential 
body of professional and business men, whose experience in their 
several departments has greatly facilitated the. adaptation of the 
invention to practical conditions. Several private demonstrations 
will shortly be given, in respect to which inquiries should be 
addressed to the offices of the management at No. 7, Pall Mall. 


Electric Travellers.—Electric travelling cranes are the 
subject of two excellent pamphlets whivh have come before us this 
week. Both are capital products of the printers’ art; both are 
fully illustrated, and both are sure to be of great interest to all who 
are following the progress of the application of electricity to crane 
working. That of the B.T.H. Co. is relieved from the monotony 
which usually characterises trade lists by the neat pleasantry and 
aptness of the front page illustration which will be readily 
appreciated. The list gives descriptions of transporters and cranes 
atthe Willesden station of the Metropolitan Electric Supply Com- 
pany, the electric traveller at the Dublin tramways power station ; 
a 25-ton electric traveller at some Ipswich works, and other similar 
crane plants supplied with B.T.H. electrical equipments. The other 
list to which we refer is issued by Messrs. Joseph Adamson & Co., 
of Hyde. It is entitled Electric Overhead Travelling Cranes,” 
and is written by Mr. Joseph G. Horner, A. M. I. M. E. The advan- 
tages to be obtained with the electric traveller are touched upon, 
but the pamphlet claims to be a concise account of modern 
travellers, as made at the present day by a leading English firm.” 
Messrs. Adamson turned their attention to the application of clec- 
tricity in this direction about eight years ago, when the usual 
practice was to use one shunt-wound non-reversible motor on each 
crane. It is, however, now found that from the point of view of 
the crane user, a shunt wound motor running constantly in one 
direction at a uniform speed under all loads is not so suitable as the 
series-wound reversible type in which the speed increases as the 
load is reduced. Changes of gear from fast to slow, and reversing 
gears, or belts, are thus rendered unnecessary. The adoption of the 
later type, together with a reduction in motor speeds, gets rid of a 
most undesirable complication of toothed wheels, belting, clutches 
&c., and supplies instead a simple, neat and efficient travelling 
crane, which fulfils the most exacting demands. The first reversible 
three-motor crane was erected at Messrs. Adamson’s own boiler shop 
at Hyde, in November, 1894, and is to-day in operation. Numerous 
details of the Adamson travellers are embodied in Mr. Horner's 
notes. It should be mentioned that Messrs. Adamson have their 
oven motor manufacturing department, and their special crane 
experience places them in the right position for thoroughly under- 
standing what are, and what arc not, the requirements of a crane 
electric motor: Motor details, efficiency curves of hoisting gear, 
numerous illustrations, and much , other information of an 
interesting nature, are to be found within the 40 pages of Mr. 
Horner’s booklet. 


Large Order for Polyphase Motor-Generators.— 
The Metropolitan Electric Supply Company have recently 
placed an important order for sub-station machinery with 
Messrs. Witting Bros., Limited. The order in question is for the 
complete equipment of the new sub-station that will be built at 
Manchester Square, and consists of the supply, delivery and erection 
of about 9,000 H.P., of polyphase motor-generators. There will be 
six large motor-generator units of 500 Kw. each, cach machine con- 
sisting of a synchronous two-phase motor of 900 B. H. P., direct coupled 
with a multipolar continuous current generator of 500 KW. In 
addition to the large units, there will be three smaller units of 70 
to 80 Kw. each, for starting and exciting the large machines, and for 
assisting with the day load. The installation will be an interesting 
one, as not only will it be the largest motor-generator equipment 
in the world, but special precautions have to be taken on account of 
the length of the transmission line, and the nature of the generating 
units in the distant power station. The motor-generators will be 
fed from the Willesden power house, about 54 miles away, in which 
‘Westinghouse generators furnish two-phase current at 500 volts per 
phase, which is raised to about 10,000 volts per phase for the lines; 
at Manchester Square this will be stepped down to 1,000 volts per 
phase for Messrs. Witting's motor-generators. The problem of 
running large synchronous motors under all conditions of load from 
a steam-driven power house, situated at the end of a long high 
tension line possessing both inductance and capacity, is by no 
means easy, and presents a large number of interesting features. 
The question has, however, been studied very carefully by Measrs. 


Witting's engineers in connection with numerous installations, and 
the contract in question has been taken under heavy penalties and 
stringent guarantees. ö 


Notice. —Messrs. Julius Sax & Co. notify that their pear 
push, No. 1, 260, is in error described in their electric bell-material 
catalogue as “ registered.” l 


“ Papristeel” Conduit.—Tlie General Electric Com- 
pany send us a circular regarding their Papristeel ” conduit, which 
is an improved form of their well-known Union“ steel tubing, in 
so far that to the mechanical advantages of the latter, good insula- 
tion and damp-proofness are added. The tube can be supplied with 
screwed fittiogs if necessary, and is standardised to fit their 
“ Union ” system of accessories. This will be found of great advan- 
tage in the installing of this tube, and we undérstand that the cost 
of the system, which combines the good qualities of all the various 


mechanical and insulating systems on the market, is exceedingly 
low. | 


Personal.—We are asked to state that Mr. Ernest J. Pond, 
London traveller for the Telegraph Manufacturing Company, 
Limited, has resigned his position with that firm, and has joined the 
staff of Messrs. Henley’s Telegraph Works Company, Limited, as 
country traveller. 


Plant for Sale.—In one of our “ Official Notices this 
week, particulars will be found of certain rope-driven electric 
generating plant (two 200-1. H. p. Fowler engines, and two E. C. C. 
100-Kw. single-phase alternators), which are being offered for sale 
by the Leeds Electric Lighting Department. The plant is to be re- 
placed by other of larger capacity ; that isthe reason for its disposal. 


Poplar Electricity Works.—We understand that the 
lamps supplied to the Poplar Electricity Works are all of the 


Patent Brockie-Pell type, and were made by the Brockie-Pell Arc 
Lamp, Limited. f 


Trade Announcement.—It is announced that temporary 
offices have been opened at 42, Castle Street, for the electricity 


supply department of the Corporation of Swansea. 


Turnbackle Holder. — The. accompanying drawing 
shows a patent Turnbuckle holder which has been designed by Mr. 
G. E. Watmough, the motor superintendeut of the Leeds City 
Tramways, to avoid the use of check nuts, as in the endeavour to 
keep all tight, these have to be screwed up with undue severity, 
which leads to further trouble when they have next to be released 
to adjust the shoes. We are informed that by raising or lowering 
the jaw, this appliance is put in or out of action in a momeut, and 


after havivg once been dropped, it cannot shake loose or become 
ineffectually locked as is sometimes the case with the check nuts. 
With these holders in use, the inventor claims that the attendant 
can adjust the brakes of two cars in tbe time formerly takea for one, 
viz., “a saving in labour of 100 per cent.” (There is just a little 
mistake in the inventor's percentages.) This saving is an important 
consideration where the cars are only in the depét a few hours each 
night. It is also claimed that the work can be done quite as 
expeditiously on the solid as overa pit; this is a great convenience 
where the pit accommodation is limited. 


Utilising the Umtali Falls— Addressing the meeting of 
Rezende, Limited, at Cannon Street Hotel a few daysago, Mr. Nicol 
Brown, the chairman, said that the 10-stamp mill and the cyanide | 
plant were being temporarily run by oil engines. The Umtali Falls 
were quite near the company’s mine, and from the very first it had 
been intended to use the power there available for their purposes, 
but owing to conflicting claims it was long before they could make 
sure of the right to use it. The very day matters were put on a 
proper business footing with the Chartered Company, the directors 
proceeded to order the water-power and electric-power plant. The 
company now had the right to half the power of the falls, and the 
plant in course of shipment was calculated to deliver about 150 H. P. 
effective at the mine. Until this plant was erected and started, the 
additional ten head of stamps could not be brought into use. The 
electric plant was being pushed on with all speed in order to obtain 
the reduction of working costs which would result from its use. 
The plant ordered had now been practically all shipped, and some 
of the material was actually at Umtali. 


Wheels and Axles.—The British Griffin Chilled Iron 
and Steel Company, Limited, have just been awarded the contract 
for wheels and axles for 300 goods wagons, which have been ordered 
by the Burma Railways. They will supply the well-known “ Griffin“ 
chilled-iron wheels, of which they make a speciality for railways 
and electric tramways. ö 
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ELECTRIC LIGHT AND POWER NOTES. 


Austria. — Messrs. Ganz & Co., of Buda-Pestb, have 
recently completed a large electric lighting and power plant at the 
engineering works of the Austro-Hungarian State Railway Com- 
pany in Vienna. The generating plant comprises a 300-Kw. steam 
dynamo, and a smaller set of 60 H.P. For lighting purposes 40 are 
lamps and 200 incandescent lamps are required, while for power 
purposes 40 electro-motors, ranging from 4 to 30 KH. ., have been 
installed. 


Ayr.—The T. C. has adopted a report by Mr. W. A. Chamen 
recommending the adoption of a direct current three-wire system 
in place of the present high tension system. 


Barry (Glam.).—The Parliamentary Committee of the 
Barry U.D.C. are considering the desirability of promoting a Bill 
in Parliament next session to enable the Council to generate and 
distribute electrical energy in the district. 


Belgium.—An electric power transmission plant is being 
installed in the works of the Société de Sambre et Moselle by La 
Société Electricité et Hydraulique, of Charleroi. The generating 
plant will have a capacity of no less than 1,500 H. p., and will 
furnish current for the operation of 10 travelling cranes and 80 
electro-motors. 


Bristol.— The Electrical Committee has decided that the 
minimum charge of £1 5s. per quarter per kilowatt applied for 
for motive power and heating purposes shall be abolished except in. 
cases where the consumer has an alternative source of energy. The 
future charge will be 14d. per unit, irrespective of the quantity used, 
subject to discount, and with no charge for meter hire. Motive 
power customers will, however, be required to enter into a special 
agreement, which provides, amongst other things, that if the elec- 
tricity supplied under the agreement is used for lighting, either 


directly or indirectly, the Corporation may annul the agreement 


without notice to the consumer, and thereupon the consumer shall 
pay for the electricity supplied to him whether used for lighting 
or otherwise, according to the Corporation's rate of charge for elec- 
tricity supplied for lighting. 


Canterbury.—Owing to the large demand for the electric 
light, it will be necessary to extend the works at an early date. 


Chascomus (River Plate).—The E. L. company has 
shut down the public lighting, as the municipality does not pay. 


Consett.—The U. D. C. has adopted a recommendation to 
illuminate the streets by electricity. The Council has also sanctioned, 
subject to conditions, the proposed application of the Northern 
Counties Electrical Supply Company for a provisional order in 
respect of the urban district. | 


Crook.—The U. D. C. has decided to light the hill top 
district with electric light. Messrs. Pease & Partners, from whom 
the lamps are to be rented, are laying down an eléctric plant. 


Epsom.— The D.C. is about to proceed with its electrical 
lighting scheme, for which it has obtained borrowing powers of 
416,100. An additional loan of £3,000 will be required. 


Eccles.—The T.C. has applied to the L.G.B. for sanction 
to borrow £5,308 for electric lighting purposes. E 


Glasgow.—The inspector of lighting has prepared ‘an 
estimate of the cost of lighting Great Western Road, between Kelvin 
Bridge and Hyndland Road, viz. :— 


Present gas lighting, 188 lamps Şa a oe ee 
Incandescent gas (alterations necessary £200 ‘se oe oe 
Electric lighting, vsing present elect ie tramway poles for are 


m * oe ee oe . on oe ee 

Cost of alterations to electric system £1,000. 
An animated discussion took place at the Council meeting, when it 
was decided to light a short length of the road by the incandescent gas 
system before going further. The Corporation have given notice 
that for the coming winter they intend increasing the pressure of 
supply in Hillhead district, supplied by the Kelvinside station, 
from 100 to 250 voits. The district consists mostly of residences of 
the wealthier classes. : 


Grays.—In connection with the electric lighting scheme 
of the U.D.C., the engineer, Mr. Preece, recommended the accept- 
ance of tenders, amounting to £15,000. It was resolved that tenders 
be accepted and the work proceeded with. 


Harrogate.— The T. C. has resolved to make application 
to the L. G. B. for sanction to borrow a sum of £10,000 for extensions 
to the buildings and plant at the electric lighting station. 


Hebburn.— The Electricity Committee reported at the 
last Council meeting that Mr. J. A. Jeckell, the electrical engineer 
of South Shields, had attended the Committee at the request of the 
Council, and it was arranged that before the Council took any 
further steps Mr. Jeckell should submit his terms for preparing 
plans aud estimates for laying down an electric lighting station, &c., 
at Hebburn. The various manufacturers and shipbuilders in the 
district are being circularised as to their probable demand for 
electrical energy. 


Heywood.—The T. C. has resolved to apply to the 
L. G. B. to sanction the borrowing of a further sum of £2,000, making 
a total of £17,000, for clectric lighting purposes. 


Per annum. 
.. £867 


Hull.—aA failure of the electric light occurred on 
Saturday night over a large area in the business portion of the 
city. The mishap is said to have been due to a short-circuit on the 
mains. 


Ince.—The County Borough Corporation of Wigan is 
prepared to supply the D.Cs. on its borders within a certain ares 
with electric light and power, but the Councils approached so far 
seem inclined to go their own way. Aspull, Standish, and 
Pemberton D.Cs. have already decided to apply for permission to 
supply their districts with electricity, and now the Ince D.C. has 
resolved to apply to the B.O.T. for a provisional order for the supply 
of electrical energy within its district. l 


Inverness.— The sub-committee appointed by the Finance 
Committee to inquire into the repert on the account preferred 
against the T.C. by Mr. E. G. Craven, the engineer of the now 
defunct electric lighting scheme, has recommended that Mr. Craven 
be paid at the rate of 24 per cent. on £27,000, the fotal cost of the 
scheme provisionally accepted. The sub-committee further recom- 
mended that a sum of £59 48. 9d., asked by Mr. Craven for outlays 
and expenses, be also paid, making the total amount payable to Mr. 
Craven £734 48. 9d. The sub-committee’s recommendation has been 
unanimously adopted by the Finance Committee. l 


Leeds.—The City Council has resolved to make applica- 
tion to the L.G.B. for sanction to borrow £510,500 for electric lighting 
and power purposes, including therein the sum of £177,573 already 
sanctioned by the Council. At a recent meeting, Ald. Wigram said 
the Council had already granted the committee authority to apply for 
powers to borrow £177,000, for which‘ the Local Government Board 
inquiry had not yet been held. They had also to look to the future 
provision of electricity througtout the whole of Leeds. This pro- 
posed loan included £100,000 for general extensions, and £80,000 
for extensions on the main line of road to Wortley, New Wortley, 
Armley, and Bramley, and on to Stanningley. It also covered a 
scheme for crossing the river again, and extending in the West 
Hunslet direction, through Globe Street, that would require at least 
£80,000. It would also cover £140,000 for development and exten- 
sion, and the provision of new buildings and of machinery on the 
site already occupied. 


Liverpool.—At the last meeting of the Electric Power 
and Lighting Committee tre chairman stated that during the current 
year the first half of the Pampfields station had been fully equipped 
with five engines of 1, 200 H.P., which were now in working order. 
The buildings of the Lister Drive station had been completed, and 
the supply of electrical energy from that station was commenced on 
August 5th, with three 1, 200-H. . engines. The capacity of the steam 
plant in use by the department was now more than 20,000 H. P., or 
double what it was 12 months ago. The equivalent number of 
16-c.P. incandescent lamps connected to the supply mains was en the 
first of this month 134,000, as against 108,000 on October Ist last 
year. The total number of units sold during the year 1899 was 
5,700,000. Electrical energy was now being supplied to the tram- 
ways at the rate of 8,000,000 units, and for other purposes at the 
rate of about 5,000,000 units per annum. Some particulars of the 
new stations will be found in another part of this issue. 


Manchester.—The Electricity Committee has received 
the report of a sub-committee on the administration of that depart- 
ment; it has not, however, been made public as yet. 


Moffat.—Following upon a proposal by the North British 
Electric Supply Company to light the district, it has been con- 
sidered desirable that the scheme should be under the direct control 
of the Commissioners. Mr. Brown was authorised to obtain infor- 
mation as to the best method of introducing electric light, and the 
probable cost. Mr. Brown, stated that he had interviewed Mr. 
W. J. G. Forman, electrical engineer, St. Leonards, Moffat, on the 
subject, and he was convinced that a scheme could be carried out 
with profit to the burgh for about £2,500, water-power being 
utilised. The meeting, after discussion, appointed a committee to 
arrange with Mr. Forman about preparing plans and a report for the 
consideration of the Commissioners. - 


Molesey.—At a recent meeting of the U.D.C., it was 
decided to apply for a provisional order for electric lighting. 
Referring to a proposal of the Edmundson Electricity Corporation 
to supply the district with electricity, Mr. A. T. N. Snell reported 
that the company's offer was a fair one, with the exception of the 
condition that would prevent the Council putting down their own 
plant for 21 years. 


Morecambe, — The L.G.B. has sanctioned a loan of 
£2,000 towards the cost of an electric light sub-station at Bare; the 
Council asked for £4,000. l 


Paisley.—A report has been prepared by Mr. J. Balder- 
ston Whyte, C.A., relative to the financial condition of the electric 
lighting works. He finds that the capital expenditure up to date is 
£94,832 15s. 1d., after allowing a margin of £500 for contingencies, 
or £14,832 15s. 1d. in excess of the present borrowing powers. No 
allowance has, however, been made to cover the cost of laying 
additional mains and connections. In making a further application 
for borrowing powers, this, he thinks, should be borne in mind, and 
he adds that he is informed that the three engines supplied by 
Ferranti, Limited, are to be removed, and two engines are to be 
supplicd of equal capacity, without further expense to the Cor- 


poration. l 
(Continued on page 633.) 
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THE ELECTRIC POWER STATIONS OF 
THE LIVERPOOL CORPORATION. 


IN the year 1896, when the City Council purcliased the 
undertaking of the Liverpool Electric Supply Company at 
an outlay of nearly £450,000, there were about 83,000 
8-c.P. lamps con- 
nected to the mains; 
but rapid progress 
was made under the 
municipal régime, 
and at the end of 
1898 the number 
of lamps had in- 
creased to 184,648, 
the total capacity 
of the plant being 
4,790 KW., and the 
capital outlay 
nearly £600,000. 
Moreover, the sup- 
ply of power to the 
electric tramways 
was growing in 
importance. The 
Corporation, there- 
fore, acting on the 
advice of Mr. A. B. 
Holmes, the city 
electrical engineer, 
in 1898 resolved 
to erect two large 
power stations to 
cope with the rapidly 
energy. 


Increasing demand for electrical 


COAL CONVEYERS AT PUMPFIELDs. 


With this. object, application was made to the Local 
Government Board for leave to borrow £: 300,000 in the first 
instance, the total cost of the extensions being estimated at 


SET OF SEVEN BDoILers, WITH MECHANICAL STOKERS, 


£388,700; this figure was made up of £102,000 for land 
and buildings, £167,300 for machinery, and £119,400 for 
mains, and included estimates for smaller works and sub- 
stations, in addition tothe two large stations. The total power 
provided for, together with that of the existing stations, was 
over 40,000 H.P., of which about 10,000 H.P. will eventually 
be required for trac- 
tion. 

The sites selected 
for these stations 
were properties 
owned by the Cor- 
poration, and situ- 
ated at Pumpfields, 
in Vauxhall Road, 
and at Lister Drive, 
in West Derby. 
The stations are 
about 23 miles 
apart, and a line 
joining them passes 
approximately 
through the centre 
of Liverpool, as 
will be seen on the 
accompanying map 
of the city. 

The Pumpfields 
station is adjacent 
to the Leeds and 
Liverpool Canal, 
which furnishes a 
supply of conden- 
sing water and facilities for the delivery of fuel; the Lister 
Drive station, on the other hand, has a siding from the 
London and North-Western Railway, and, as there is no 
natural supply of water for condensing, 
in course of erection. 

The buildings of the stations, which are almost identical 


a cooling tower is 


in size and details, and have been constructed from the 
designs of Mr. T 


Messrs. Morrison & Sons, of Liverpool, are now completed, and 


. Shelmerdine, the Corporation surveyor, by 


the works are in daily operation. 
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Front VIEW OF PUMPFIELDS STATION. 


The engine rooms are 247 feet long and 50 fect wide, 
with a boiler house 53 feet wide on each side. 
The plant in each station is divided into four independent 
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sections, each consisting of seven boilers with an economiser, 
and three steam dynamos with accessories. 

The boilers at Pumpfields were supplied by Messrs. Tetlow 
Bros., of Hollinwood, and those at Lister Drive by Messrs. 
Galloways, Limited, of Manchester. They are of the 
Lancashire type, 30 feet long, and 8 feet in diameter; the 
flues are 3 feet 2 inches in diameter, each fitted with five 
Galloway tubes. The shell plates are of steel, 3 inch thick, 
and the flue plates are 4 inch thick. Each boiler is fitted 
with an &-inch parallel-slide steam stop valve, a safety valve 
for high steam and low water, a duplex safety valve, and the 
other usual fittings. Vicars mechanical stokers are also 
fitted to all the boilers. 

Each section of seven boilers is provided with a Green’s 
economiser, and a vertical direct-acting steam feed pump, in 
addition to the injector with which each boiler is fitted. 

At Pumpfields the coal is delivered from a canal barge or 
from carts upon a horizontal canvas belt conveyer, which 
delivers the fuel to an inclined belt conveyer; this elevates 


with white metal. The engines are fitted with a high speed 
sensitive governor and speed-regulating gear, and are pro- 
vided with automatic expansion; the armatures of the 
dynamos form the fly-wheels. 

The dynamos are Siemens multipolar machines, with an 
output of 1,420 amperes at 550 volts. The field magnets 
consist of a steel ring with 10 steel poles, made in halves 
and strongly bolted together. The magnets are shunt 
wound, 

The armature winding consists of copper bars, indi- 
vidually insulated, and securely fixed in slots formed in the 
armature core, which is built up of best charcoal iron 
keyed to the steel centre of the armature. The com- 
mutator is of large diameter, and the brush gear of sub- 
stantial design, fitted with worm and wheel adjusting 
arrangement. The brushes are of carbon. 

The condensers at the Pumpfields station are of the 
Korting ejector pattern. The condensing water is raised 
from the canal to overhead tanks by Allen’s steam-driven 


l 


Uy 


j 


440 


GENERAL VIEW OF ENGINE Room, PUMPFIELDS STATION. 


it into a large storage chamber situated over the mechanical 
stokers. An ample storage area for fuel is also provided on 
the spac® between the station and the canal. 

At Lister Drive a railway siding runs on each side of 
the station, from which the fuel is delivered into a 
wrought-iron storage chamber over the mechanical stokers. 
The ashes are raised from the stokeholds by elevators 
to a platform, from which they are delivered into the railway 
trucks or carts for removal, l l 

The coal elevators, ash elevators. mechanical stokers and 
economisers, are driven by electric motors varying from 
12 H. p. ö 
The engines are of the Willans triple-expansion three-crank 
single acting type, running at a speed of 230 revolutions per 
minute, with a normal output of 1,200 1. M. P. on continuous 
load and a maximum of 1.500 l. H. P. for short periods. The 
cylinders are 15 inches, 20} inches, and 345 inches in 
diameter, and the length of stroke 164 inches; the crank— 
shaft is 11 inches in diameter, and the bearings are lined 


2 to 


centrifugal pumps. The water flows from the condensers by 
gravity in pipes along Vauxhall Road to a branch of the 
canal adjacent to Leeds Street, between which point and 
the station a large cooling area is provided, At Lister 
Drive the condensing is effected by a Klein counter-current 
jet condenser and steam-driven air and circulating pumps; 
the condensing water is cooled by means of two of Klein's 
patent chimney coolers. The condenser is fitted with an 
automatic exhaust relief and oil separator. 

Kach station is provided with an accumulator chamber 
with accommodation for four batteries of 240 cells each, 
each battery being capable of giving a discharge of 200 
amperes for one hour, or 80 amperes for four hours, The 
accumulators are used to equalise the load for the tramway 
service, and to assist in balancing the load on the two sides 
of the three-wire supply for the lighting service. 

At each station there are two switchboards, one for the 
lighting service and one for the tramways. The dynamos 
on one side of the station are connected to the tramway 


— 
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switchboard, and on the other side of the station to the lighting 
switchboard. The two switchboards are also connected so 
that any set of plant may be used either for the lighting or 
for the tramway service; by this means it is possible to 
work the plant in the station in such a way that each set 
may run the same number of hours annually. 

At both stations balancers are provided for equalising 
the load on the three-wire lighting mains, and motor- 
eenerators are also provided for the charging of the accu- 
mulators. 

Small supplementary installations are in operation at the 
Smithdown Road and Cobbs Quarry refuse destructors of 
the Corporation; and sub-stations for the distribution of 
electrical energy have been constructed at Fairclough Lane 
and Lodge Lane in connection with the new power stations. 

The distribution of electrical energy for the tramways is 
effected at 500 volts pressure, with an earthed return, and 
the distribution for lighting and power is on the three-wire 
system with 460 volts between the outer conductors, the 
middle wire being earthed at the station. 


— 


GUERNSEY ELECTRICITY WORKS. 


IN our issue of August 10th, 1900, a few particulars were 
given of the electricity works recently established by Messrs, 
Edmundson’s Electricity Corporation in the Island of 
Guernsey ; we now have pleasure in reproducing views of the 
station and machinery. 

As will be evident from the former illustration, the works 
are erected in a situation which, though picturesque, pre- 
sents considerable difficulties to building operations. Owing 
to the slope of the ground, the floors are on widely different 
levels, the engine room being 14 feet above the boiler house, 
and the battery room 5 feet higher still. To prepare the 
site for laying the foundations necessitated the removal of 
4,000 tons of material, great part of which was rock. 

The steam generating plant consists of two Babcock and 
Wilcox boilers, fitted with superheaters, and having a heat- 
ing surface of 1,218 square feet each. The working pres- 
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At the present time there are the equivalent of 132,000 
amps of 16 C. P. connected to the supply mains of the Cor- 
ration, and more than 150 electric cars are in daily service 
on the tramways, The number of units supplied during the 
lalf-year ending June 30th, 1900, was:—For tramways, 
197,037; for lighting and power, 2, 243,225; total, 
4441,162, In addition to the two large stations described 
above, electrical energy is distributed in the central portion 
of the city from the Oldham Place, Highfield Street and 
. stations, each having a capacity of abont 

The residential district of Sefton Park and Princes Park 
5 its supply from the Lark Lane station, which, with 
th 9 town stations referred to above, was purchased by 

Corporation from the Liverpool Electric Supply Com- 
pany ’ Limited, 

P = Most of the above particulars, and for the illustrations 
cù We reproduce, we are indebted to the courtesy of Mr. 
the aa Holmes, city electrical engineer, who has guided 

Ay unes of the undertaking from its initiation in 1883 

present magnificent development. 


ae A \ 


if Hl 

è 

f [js 

~s á 
Í 


SHOWING THE AREA SUPPLIED BY THE LIVERPOOL ELECTRICITY WORKS. 


sure is 160 lbs. per square inch. There are two feed 
pumps, one of the Worthington type, capable of delivering 
10,000 Ibs. of water per hour, and one made by Messrs. 
Hayward Tyler & Co., of the three-throw plunger type, 
driven by an electro-motor, and rated at a maximum delivery 
of 13,000 lbs. per hour. The feed piping is duplicated, and is 
provided with an alternative path through the economiser ; 
the latter is of the Green type, with 96 tubes. 

The steam piping is arranged on the ring main system, 
of wrought steel with welded seams and heavy forged 
flanges screwed on hot and brazed. The pipes and the 
exposed parts of the boilers are covered with magnesia 
sectional lagging. 

The generating sets are two in number, each consisting 
of an E.C.5 Belliss engine, rated at 100 B. H.P. with 
130 lbs. pressure and running at 500 revolutions per 
minute, coupled direct to a Parker dynamo giving 74 KW., 
or 160 amperes at 410—460 volts, These are shown in 
our view of the engine room. 

A balancer-booster set is provided, composed of a double- 
wound armature with auxiliary magnets, capable of carrying 
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50 amperes at 210—230 volts, and two boosters, each 
rated at 80 amperes x 70 volts, 

A battery of 230 D. P. accumulators, with a rated 
capacity of 715 ampere-hours at 80 amperes, and capable 
of discharging at 119 amperes if necessary, is installed. 


f 2 W 
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VIEW OF STATION BUILDINGS. 


The switchboard is of Messrs. Edmundson’s standard type 
consisting of marble slabs carrying the switch-gear for four 
dynamos and four feeders. The feeder ammeters are of the 
edgewise pattern, and, like the rest of the measuring instru- 
ments, are of the Kelvin type. 

The feeders are of the triple concentric type, and the 
distributors of the three-core pattern; all are lead- covered 
and armoured. 

Although the station was opened on July 25th last, ex- 
tensions are already in hand; a Babcock & Wilcox boiler, 
twice the size of those at present installed, and a generating 
set, consisting of a three-crank triple-expansion Belliss engine, 
running at 420 revolutions per minute, and coupled to a 
Parker dynamo of 420 amperes output at 420—460 volts, 
are on order, and will be in position in time for use in the 
coming winter. 

The whole of the capital for the establishment of the 
works was provided by Messrs. Edmundson’s, none of the 
shares being offered for public subscription. Mr. W. H. 
Druce, A. M. I. C. E., is resident engineer and manager for the 
Corporation, and carried out the work, under the supervision 
of Mr. J. C. Wigham, chief engineer. Mr. Druce is to be 
congratulated upon his good fortune in being quartered in 
such a beautiful spot. 


THE POLLAK-VIRAG TELEGRAPH. 
FURTHER DEVELOPMENTS. 


By (CHAS, H. GARLAND. 


Iy March last I had the honour of introducing to the readers 
of the ELecrrican Review this system of telegraphy, which 
was the joint work of Anton Pollak and Josef Virág. The 
articles described a method of sending and receiving Morse 
signals at the phenomenal speed of 1,600 words per minute. 
In subsequent trials made in America over long distances, 


even this speed was exceeded, and the extraordinary speed of 


2,500 words per minute was obtained. 


Since reaching this point in the development of the appa- 
ratus, the inventors have made further progress in another 
and an unlooked-for direction. The means have been found of 
telegraphing at a speed of 1,000 words per minute in ordi- 
nary characters, which are quite intelligible even to the un- 
trained eye. The purpose of this paper is to lay before the 
readers of the ELECTRICAL REVIEW some account of the 
means of producing this result. 

If reference be made to my previous paper on this system, 
which appeared in Nos. 1,164 and 1,165 (March 16th and 
23rd, 1900), it will be found that one of the results of the 
experiments there described was the proof that it was possible 
by using a specially-constructed telephone, with optical and 
photographic attachments, to register the vibrations of a 
diaphragm thrown into motion by currents following in very 
rapid succession. It was demonstrated that the marks 
registered varied in character with the direction of the cur- 
rent, and also with the strength and duration of the current. 

By variation of the direction of the current, the duration 
of the current, and the strength of the current, it was found 
later that the waves written upon the sensitised paper by the 
light-ray could be elongated cither in a vertical or a hori- 
zontal direction. By the arrangement of the perforations of 
the sending slip, it was found possible to so far control the 
membrane vibrations that certain letters could be written in 
readable Latin form. I will endeavour to explain how 
this was done. 

Let us take a paper ribbon, as in fig. 1, with five perfora- 
tions. The first three perforations are so arranged a3 to 
send a positive current of 1 volt, 1 volt, and 2 volts 
respectively. The last two perforations are so arranged as to 
connect the negative poles to line with a potential of one 
volt each. The duration of the current is varied by a varia- 
tion of the diameter of the perforations. Such a slip passed 
through the transmitter will so actuate the telephone mem- 
brane as to produce a zig-zag line upon the receiving slip 
such as is represented in the right-hand portion of fig. 1. 
The inventors found that it was possible by combining the 
elements of this zigzag line to produce many of the letters 


rE 
7 , 
1 
4 
1 


S 


1 
a a 


Guernsey: WaTER-reons BoiLens AND Moror Driving Pur. 


of the alphabet. But, in order to write a complete alphabet 
in the conventional manner, there were several other 
elements required. The elements represented will only 
produce letters composed of parts following in horizontal 
sequence. In ordinary writing the pen does not always 
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proceed forward in this manner, but sometimes turns back- pivoted as described in my previous article (ELO. RE V., No. 
wards in order to add a curve to the letter to be produced. 1, 165, pp. 509, 510) such a movement would be impossible. 
The elements of fig. 1 will only form those letters which are The mirror was there pivoted on two fixed magnetic points 


produced by a direct which formed its 
up or down or for- —— — horizontal axis, and 
ward motion of the = | Be ot a third and mov- 


pen. 

The letter m, for 
example, is com- 
posed of the three 
elements, @, b, „, phragm. The in- 

ventors have over- 


fig. 2, and can be 4 EE ‘ : s have ove 
produc d by throw- unn come this diffi- 


ing into the tele- _ wR culty. The mirror 


phone three cur- ‘Rann ae is still attached to 
rents exactly similar | ; three magnetic 


in strength and points, but in the 
duration. Provid- hew apparatus two 
ing the three signs of the points are 
follow closely, movable and one 
neither falling be- only is fixed. 

low nor rising above The points are 
one another, the arranged as shown 
letter is formed. in fig. 3: and ù» 
The conditions for are movable and g 
the production of is fixed. Suppose 
such a letter are the point b is 
admirably fulfilled * moved backward or 
by the arrange- —— —— a l forward. The 


able magnetic point 
communicated to it 
the movements of 
the telephone dia- 


ments described in GUERNSEY: MAIN SWITCHBOARD. points 4 and ¢ form 
our previous study a horizontal axis 
for producing upon which the 
Morse signals. Were the Latin alphabet composed entirely mirror moves, the light-ray is moved in a vertical direction 
of letters formed in this“ manner the problem would be and a mark is printed on the sensitised paper in the form 
easily solved. But most of the letters contain elements of a wave (fig. 1). Suppose now'that point “ is moved, the 


GUERNSEY: GENERAL VIEW OF ENGINE ROOM. 


which . something more complex than an up-and- points b and ¢ form a vertical axis on which the mirror 
down and forward movement of the pen. The letters moves and the light ray is moved in a horizontal direc- 
a, e, o, &c., involve a closed line which necessitates a back- tion. Suppose b und æ ure moved together, the move- 


ward movement of the pen. With the small writing mirror ment is the resultant of the two components. By com- 
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binations of these movements, curves can be produced as 
desired. 

All those letters containing a closed line can be produced 
in a very simple manner providing the two movements of 
the two movable points can be combined. In the apparatus 
previously described the movements of the mirror were 
controlled by a small rod attached to the diaphragm of a 
telephone. With such an arrangement it would obviously 


writing system are much more numerous and complex. 
They are divided into two series, of which one series sends the 
vertical components of the letters of the alphabet, whilst the 
other series furnishes the horizontal components. In fig. 6 
(right-hand portion) will be seen the perforations (the guide 
holes are not shown) necessary for sending the letter a. Let us 
suppose that a letter has been written and terminated in the 
position I. (fig. 5). At the point æ (fig. 6, left-hand por- 


HERR ANTON POLLAK. 


be impossible to produce two separate movements, which 
differed one from the other in point of time, in duration, and 
even in amplitude. In order to produce the two different 
movements of points «æ and b (fig. 3), it has been found 
necessary to employ two separate telephones, the membranes 
of which are attached by means of two tiny rods to the 
points a and b (fig. 3). The membranes are connected thus: 
The left-hand membrane in the figure (fig. 8) is connected 
with the magnetic point a (fig. 3), and the right-hand 


| 114 
—+| thal 9 ile tha! 


* —— 


telephone (fig, is connected to the magnetic point bh 
(fig. 3). 

The currents actuating these two telephones are sent from 
the sending station by means of a perforated slip in the 
same manner as the sending of the Morse signals iu the 
original apparatus. In the Morse system, however, the 
sending slip contained only three rows of perforations; a 
central row for guiding purposes similar to the guide per- 
forations of the Wheatstone slip, and an upper and lower 
row corresponding respectively to the dashes and dots 
of the Morse alphabet. The perforations for the new 


HERR JOSEF VIRAG. 


tion), the light-ray is at rest. At the point 4, the current 
sent by perforation = is thrown into the first telephone, 
and this current will alone produce a mark as shown in 
fig. 1. So soon, however, as the light-ray reaches the point 
b (fig. 6), a further current is sent into the second telephone 
by the perforation b—d, and the light-ray is thrown round 
tov. At the instant the ray reaches the point c, the current 
proceeding from the first perforation, =, ceases. The 
light-ray turns naturally back towards its resting position, 


Photograph of a piece of slip of the Pollak-Virig writing 
TTA telegraph, received at the rate of 60,000 words per hour. 


Fia. 9. 


hut the current from the second perforation, /—d, lasts 
until it reaches the point J. At d, however, the current 
from this second perforation also ceases, and the light-ray 
reaches its resting position at a, having completed the closed 
line of the letter a. Almost immediately a further current 
proceeding from the perforation e—f is thrown into the first 
telephone, and moves the light-ray from e to f} At f this 
current ceases, and the light-ray once more reaching its rest- 
ing position, completes the formation of the letter æ at the 
receiving station. 

In this way the whole alphabet can be sent by means 
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of an accurate combination of the vibrations of the two 
telephone membranes connected with the writing mirror. 
This combination.can be controlled at the sending station by 
an accurate adjustment of the strength, duration, and direc- 
tion of the currents sent out. The description of the forma- 
tion of the letter æ will illustrate the method of combination. 
The perforations on the sending slip are arranged in five 
series, of which two series are employed for sending the hori- 
zontal elements of the letters, and three series are employed 
in sending the vertical elements. The ribbons are prepared 
in such a manner that the perforations necessary to send 
each complete letter are made by a single impression. These 
ribbons can be passed through the sending apparatus at what 
can only be described as an enormous speed, a speed of 1,000 
words per minute having already been attained. 

In order to carry out the sending arrangements two 
batteries are necessary, but only of a moderate number of 
elements. From the first battery, Bi, fig. 7, it is possible to 
send a positive or negative“ current of nearly equal strength 


In the Morse sending apparatus the metallic cylinder was 
connected to line and the brushes to the batteries, which 
were in turn earthed or joined to the return line. In the 
new apparatus the discs of the cylinder are connected to the 
poles of the batteries, and the brushes to the two lines, 

In the Morse writing apparatus only one line was used, 
whilst in the new apparatus two lines are necessary. This 
is a fact which must be carefully noted, as it has such an 
important bearing on the utility of the apparatus and the 
commercial aspect of the system as a means of economising 
trunk lines. 

The two metallic brushes connected one to either line 
collect, so to speak, the currents sent by the metallic discs 
and pass them on to the separate telephones, which in turn 
communicate their vibrations to the writing mirror, The 
reflected ray, concentrated by means of a lens, records its 
movements on the sensitised paper, and the result is a clearly 
written message in a round, distinct handwriting. The 
handwriting is free from all those little blemishes and 


COMPLETE APPARATUS USED IN THE MORSE-WRIT:NG POLLAK-VIRAG TELEGRAPH, 


ora positive current nearly double the strength of the first 
two, With the first two the vertical elements lying in the 
positions II. and I. and by the last those lying in position 
III. (fig, 5) are sent. From the second battery, Bg, fig. 7, 
å stronger positive and a weaker negative current are sent 
which produce left and right horizontal components respec- 
tively, These five poles are connected with a series of discs 
(fig. 7,1.) which are insulated one from another and joined 
% as to form a cylinder which corresponds in some respects 
to the eylinder of the sending station in the Morse writing 
apparatus (see ELEC. REV., No. 1,164, p. 428, fig. 3). Two 
metallic brushes press upon the upper surface of the sending 
lip. The cylinder is immediately beneath the slip, which thus 
“parates the two metallic brushes from it and prevents 
contact except at the point where a perforation occurs, The 
two metallic brushes are of unequal width. One of them 
(the Upper one of fig. 7) covers that portion of the sending 
‘lip which carries the three series of perforations which send 
the vertical components of the letters. The other brush is 
narrower and covers that portion of the sending slip which 
carries the two series of perforations which send the hori- 
zontal components of the letters. 


W 


* „* ô 
The terms positive and negative currents are used for the purpose 


of indicating the direction only of the current, and thus to facilitate 
scription. 


peculiarities which characterise fast writing by hand, and 
each letter is accurately and clearly formed. 

One of the prime essentials of clear writing by the 
receiving apparatus is to eliminate the influence of the self- 
induction and capacity of the line from the telephone which 
writes the vertical components of the letters. This is carried 
out in the same way as in the Morse sending apparatus by 
inserting a self-induction coil in parallel at the sending 
station, The horizontal components are less subject to 
disturbances and less seriously affected when disturbed. The 
current curves in fig. 4 (a for the vertical, b for the hori- 
zontal) show that the currents for the horizontal components 
are of a slightly longer duration than those for the vertical, 
Inductive disturbances cause little or no appreciable fault in 
the effect of these currents upon the writing mirror, No 
correcting coil is introduced for the purpose of eliminating 
them except in the case of very long wires when a weak self- 
induction coil is inserted in parallel to the second circuit, 

The disturbances due to the proper or self-vibrations of 
the telephone membranes are overcome as in the earlier 
apparatus by the insertion in parallel of a condenser at the 
recelving station, 

The disposition of the apparatus, as shown in fig. 7, is as 
follows :—B, is the battery for sending the vertical com- 
ponents ; 1, 2, 3, are the three sectors or dises which, by 
connecting the different parts of the battery to the metallic. 
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brush «, send the currents of differing potential and direction 
into the circuit L, La. In this circuit is placed the tele- 
phone Ti, and parallel with it is inserted the condenser cn. 
This telephone by its vibrations moves the writing mirror in 
a vertical direction. The induction coil J, corrects the 
inductive disturbances for this telephone. Induction coil 
J, is connected at its centre with the metallic brush /. 
This brush covers the sectors or discs numbered 4, 5, and 
these dises send into the brush the currents which produce 
the horizontal components. These latter currents proceed 
from battery B, The divided. current flows in parallel 
through Li and Iz, and so through the telephone T}. 
The two currents being in opposite directions and of equal 
potential, telephone T, does not react, and the reunited 
currents flow into telephone Te, which, by its vibrations, 


1. Enzine No. 2 stuck in a ditch. 
2. Boer Prisoners marching through Vet River. 
3. Damaged Piers of Zand River Bridge. 


ELECTRICAL ENGINEERS R. E. 


move: the writing mirror in a horizontal direction. Parallel 
to Taa second condenser c, is inserted which is supplied 
With a rheostat in order that the resistance of its circuit can 
he adjusted, The Current has ing passed through Tg, Feturns 
by earth to battery B, The induction coil J supplies, 
When used, the necessary corrections for the Second circuit. 
and also connects the two lines to earth, 

The writing is now done on an endless slip 7 centimetres 
in width. This slip is made of sensitised paper. The lines 
run diagonally across. The movement of the reflected light 


VOLUNTEER CORPS. 


ray is accomplished in the following manner :—A glow-lamp, 
5—4 centimetres in length, is covered with a cylindrical 
covering which is cut by a narrow slip in the form of a 
screw thread, The concave mirror of the double telephone 
throws a tiny bright point of light on to the endless slip of 
sensitised paper. This point of light, in consequence of the 
turning of the cylindrical covering of the lamp moves from 
left to right on the slip. The angle of incidence of the 
light-ray is continually altering, and with it, of course, the 
angle of reflection also, The slip moves downwards at a 
speed so regulated that when the light point once more 
reaches the left-hand side the writing is one line lower. The 
paper then passes downwards through an automatic fixing 
and developing apparatus, so that the messages emerge from 
the apparatus quite ready for use, Fig. 9 shows a word 


* * 
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4. View of the E. E. Train en roule to the Railhead. 
5. Train loaded with the Electrical Equipment. 
6. Damaged Culvert repaired by the E. E. Volunteers. 


Sec “page 633. 


telegraphed by this apparatus at a speed of 60,000 words 
per hour, 

The special advantages claimed for this apparatus by the 
inventors are summarised as follows :—In all the printing 
telegraphs which are in use to-day some sort of synchronism 
| No such synchronism between the sending 
and receiving apparatus is necessary in this system, The 
only adjustment necessary is to give a greater or lesser speed 
to the sensitised paper and to the cylindrical lamp shade. 
These two can be easily adjusted, If the adjustment is 


IS necessary, 
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imperfect the writing is more compressed or more lengthened 
according as the adjustment is too slow or too fast. These 
difficulties are not serious, 

It is contended that. the output of this apparatus 
surpasses that of any of the present multiplex type-printing 
systems, such as the Baudot. 
Baudot is reckoned at 400 messages of 10 words each 
per hour; of the duplex Hughes 180 messages of the 
same length. With the new Pollak-Viräg apparatus 
6,000 10-word messages per hour are possible. Against 
this calculation must be set the fact that the Baudot and 
the Hughes require only one line wire, whilst the Pollak- 
Viräg requires two. In order to get the comparison on a 
proper basis, we must divide the output by 2. Even then 
an enormous advantage is evident, as will appear from the 


following table :— 
10- 
System. — par bonr. 
„ duplex... A 985 see me 40 
Hughes a.. eee oes sieve ihe *. 100—120 
„ duplex zit aa Wises 989 180 
Wheatstone (in Morse code, requiring subse- 
uent transcription) ... ae ... 2,400 
Pollak-Viräg writing telegraph 3,000 


It will be seen that the output per wire is more than 
seven times that of the Baudot, and 16 times that of the 
duplex Hughes. i 

The very unexpected nature of the developments above 
described, has led to many confusing reports in the press 
which have obscured thé real value and importance of this 
apperatus from electricians. There is little doubt, however, 
that the inventors have accomplished a most important 
work, and that the future developments of their system will 
be watched with interest by all those in touch with telegraph 


work. | 
` (To be continued.) 


ELECTRICAL ENGINEERS R.E. VOLUNTEER 

ö CORPS.‘ 
THE views on the opposite page illustrate incidents in the 
work of the Electrical Volunteers at the seat of war. The first 
important task entrusted to their charge was the lighting of 
Bethulie road bridge with arc lamps. While steaming into 
position, engine No. 2 got into difficulties owing, it is said, 
to her low built tender, and stuck in a ditch, as shown in 
one of our views; from this she was extricated by placing 
sleepers in front of the driving wheels and putting spuds on. 
We may mention that this bridge was for some time the 
only means of crossing the Orange River, and even then was 
not safe for locomotives, so that the carriages and trucks 
had to be run across singly by hand; thanks to the arc 
lamps, this process could be continued all night after the 
advent of the Volunteers. 

After lighting this, and afterwards the railway bridge, the 
Volunteers were ordered to proceed to Bloemfontein ; two 
of our views show how they travelled—in trucks, wherever 
there was room. Half the party proceeded to the railhead, 
which at that time was on the Vet River; a number of Boer 
prisoners who were brought in at this place are shown in 
one of our vies, which also illustrates a wagon with its 
team of mules. i 

Later on the detachment moved forward—stopping on the 
way to repair a culvert, of which’ we give a view—to the 
Zand River. In our last issue we illustrated the bridge at 
this point, as the Boers left it; another view, showing the 
wrecked piers, is given herewith. = 


ELECTRIC LIGHT AND POWER NOTES. 


` (Continued from page 624.) 


-London.— Batrersea.—The Vestry has decided to fix 
the charge for electrical energy at 54d. per unit for lighting, and 3d. 
per unit for power, with a rebate of 1 per cent. per 1,000 units up to 


10,000 units per annum, and 0°66 per cent. per 1,000 from 10,000 to 


The output of the 


of an electric light installation for the district. 


20,000 units per annum. Application is tobe made to the L. C. O. 
for additional loans up to £25,147 for electric lighting purposes. 

BERMONDSEY.—The Electric Lighting Committee at a meeting of 
the Vestry on Monday reported that 46 applications had been 
received for the appointment of resident electrical engineer. Ten 
of the applicants were interviewed by the Committee, and six were 
chosen to appear for the selection of the Vestry. Mr. Francis 
Teague, M. I. E. E., electrical engineer at Paisley, who was one of the 
six, wrote intimating his inability to be present and withdrawing 
his name. The other five who were present were:—Mr. Oswin 
Hansom, engineer to the Fleetwood Electric Light and Power Com- 
pany; Mr. W. H. Vincent, M.I.E.E., borough electrical engineer at 
Ashton-under-Lyne; Mr. H. Langton, assistant engineer under the 
Westminster Electric Supply Corporation ; Mr. H. G. Knorr, senior 
electrican at Islington Vestry station; and Mr. Egerton Sayer, chief 
assistant engineer, Hampstead Vestry station. Mr. Vincent was 
eventually appointed to the position. The Ve resolved to 
instruct the consulting engineers to prepare a specification for arc 
lamps and columns, and to advertise for tenders for their supply. 

Stranp.—The Strand Board of Works recently received a letter 
from the London County Council asking for its observations on a 
notice given by the Charing Cross and Strand Electricity Supply 
Corporation of their intention to lay mains along Catherine Street, 
&c. The Board offered no objection to the proposal, but has 
requested the company to carry out the work with dispatch. 

Sr. GEorGe’s (Hanover SouARR).— Last week the Vestry con- 
sidered the question of the lighting of the parish by electricity, the 
gas company asking the Vestry to postpone their final decision on 
the matter, as they would shortly have under consideration a more 
comprehensive scheme for the better gas lighting of the parish at 
much less cost than the scheme of the electric lighting company. 
The Vestry, however, adopted the recommendation of the Committee, 
that the agreement between the Vestry and the Westminster Electric 
Supply Corporation, Limited, be approved. The agrcement provided, 
among other conditions, that the company should commence the 
works immediately on the completion of the agreement, and com- 
plete the 600 arc lamps by June, 1902. They were to be paid £32 

annum for each 750-watt arc lamp, £22 for each 500-watt arc 
ag £4 per annum for each 120-watt incandescent lamp, and £3 
for each 60-watt incandescent lamp. 

HokNSsET.— On Friday, Col. Luard, R.E., held an inquiry into 
the application of the D.C. for a loan of £73,500 for the purposes 
were a 
number of ratepayers present, who supported the proposal that the 
Council should have control of the lighting. The scheme proposed 
is that of Mr. Robert Hammond, M. I. E. E., who has been appointed 
consulting engineer. He proposes to adopt a continuous current 


` three-wire system at a pressure of 480 volts across the outer 


conductors, which has been approved by the Board of Trade. 
The feeders and distributing mains will cost. £31,003, there being 
seven feeding points, totalling 15,372 yards, and 18,034 yards of 
distributors. The mains will be triple concentric lead-covered 
cables, laid in stoneware in the footways and iron in the roadways. 
The boiler plant, the estimate for which is £3,445, will include threc 
dryback boilers, the fittings to be of Hopkinson’s make. The cost 
of the engine house plant is put at £16,165; the engines are to be 
triple expansion, with two dynamos capable of giving any pressure 
between 480 and 550 volts or of running up to 640 volts. Each 
dynamo is to be able to give off when working at any pressure 
between 480 and 600 volts, 300 kw., as an ordinary continuous load, 
and 330 Kw. sustained for two hours continuously. The motor trans- 
former is to be capable of developing 150 amperes at 155 volts as a 
maximum load. The buildings are estimated tocost £8,500. The public 
lighting is put at £4,700, and will include 94 arc lamps. Meters, 
connections, &., come to £4,575, and the general charges and con- 


| tingencies are put at £5,112. The revenue from private lighting at 


an average of 6d. per unit on, say, 450,000 units, and meter rentals, 
comes to £9,776 ; public lighting to £1,787. The cost of generating, 
&c., of 539,000 units at 225d. per unit is £5,622, and interest aud 
principal, say, 52 per cent., £4,226. This would leave a net profit 
of £1,764. Mr. E. J. Lovegrove, C.E., is the designer ofjthe build- 
ings, which will adjoin the sidings of the G.N.R. The population 
of the district is 80,000, and the rateable value over half a million. 


Partick.—The Commissioners are about to proceed with 
the laying of their electric lighting cables. It is being considered 
whether it is possible to arrange for the proposed Corporation tele- 
phone underground conduits and cables being laid in the eame 
trenches as the burgh electric lighting cables. 


Pateley Bridge.—A movement is on foot to supply the 


town with electricity. 


Penzance.—The E. L. Committee reported the receipt of 28 
applications for the post of electrical engineer to report on electric 
lighting. These have been reduced to eight, and the Committee 
will make another selection. 


Ripon.—The City Council last week decided to apply for 
a provisional order to authorise the supply of electrical energy 
within the city. 


Rochdale.—The Corporation electric works, which have 
just been completed at a cost of about £30,000, commenced last 
week to supply some of the shops in the principal streets with the 


light 


Rochester.—The Rochester, Chatham and District 


Electric Lighting Company have informed the Rochester T. C. that 


they are prepared to treat for the sale to the Corporation of so much 
of their undertaking as lies within the city. 


— 
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Ryde.— The L. G. B. has given its sanction to the 


borrowing of £30,000 for electric lighting purposes. 


Sevenoaks.—The Sub-Committee appointed to interview 
the Electrical Power Distribution Company, Limited, respecting the 
electric lighting provisional order, reported that the company had 
met the Council very fairly, and valuable concessions had been made. 
Under the circumstances the Council agreed that the provisional 
order should be left in the hands of the company. 


Sheffield.— A few months ago Mr. S. E. Fedden, the 
electrical engineer, reported to the Corporation upon the 
future of the city’s electrical undertaking. In his report Mr. 
Fedden expressed the opinion that very large provision ought td be 
made for the future, especially in view of the heavy demand which 
the Corporation might expect as soon as they could supply electric 
power at a reasonable charge of 12d. or 1d. per unit. Discussing 
different systems of electrical supply, Mr. Fedden said if he had to 
design a completely new system for Sheffield, it would not be upon 
the same plan as the extensive alternating system already laid 
down. The introduction of his ideal system would involve very 
heavy expenditure, however, and he believed that with certain 
modifications the existing system could be brought up to date; and 
thut a radical change was therefore unnecessary. To carry out his 
proposals, Mr. Fedden estimated that the following additional 
expenditure would be necessary for 1901:—Additions and altera- 
tions in boiler house, £3,500; 2,000 kw. of new plant complete, 
£22,000 ; additional feeders, £5,000 ; contingencies, say, 5 per cent., 
£1,995; total, £41,895. This, if carried out, would completely fill 
up the present station, and the position would then be that the 
existing space would all be occupied, and the machinery therein put 
on a footing to give the best possible results as a system. At the 
same time, Mr. Fedden recommended that the erection of a larger 
station should be taken in hand without delay. At the request of 
the E. L. Committee, Mr. Robert Hammond, consulting electrical 
engineer to the Corporation, has considered Mr. Fedden's recom- 
mendations, and made a report thereon. The effect of Mr. 
Hammond's report is, a complete agreement with the 
views of Mr. Fedden as to the plans to be adopted. 
He draws attention to the various electrical power distribution Bills 
that were considered in the past session of Parliament, and says :— 
“In my capacity as consulting engineer to many of the towns 


affected by the Bills promoted during the past session, I was engaged 


on behalf of local authorities in opposition to most of these Bills, 
and I, therefore, had the advantage of hearing the whole of the 
evidence tendered by the promoters, and of gathering the feeling of 
the House of Commons Committee on these and similar schemes. I 
am glad to say that the Committee fully affirmed the principle for 
which, on behalf of the City of Sheffield, I pleaded before the Select 
Committee on the General Power Distribution Bill in the session of 
1898, namely, Peaceable possession for good behaviour.“ The 
Committee laid down the precedent that ‘where a local authority 
was able and willing within a reasonable time and on reasonable 
terms to afford a supply of electrical energy for power purposes, it 
should not be competed with by a company.“ This important con- 
cession to municipalities can, of course, only be made serviceable by 
a local authority taking the requisite steps to put itself in a position 
to give such a supply when demand be made for it. While not 
sharing the opinion of the promoters of the power Bills 
that electrical energy will be adopted by large steam users in 
preference to steam, I am decidedly of opinion that there is a very 
large field for the substitution of electrical energy for steam in a 
host of small industries, and that opinion has recently been con- 
firmed by a visit which I have made to the principal cities on the 
Continent. That visit also afforded me an opportunity of consider- 
ing the relative merits of polyphase motors and those worked by 
continuous currents, and I beg to report that excellent work is being 
done by the use of the former. Under these circumstances your 
engineer does well to consider whether your central area should be 
supplied by continuous currents, or whether certain modifications 
can be made in the existing system in order to avoid the heavy 
capital outlay entailed by conversion. With the data that I had 
before me last year, it certainly seemed to me desirable to carefully 
consider the advantages attaching to a partial conversion of your 
system to continuous current supply. I have on this occasion had 
fuller data laid before me by your engineer, and I have also had the 
advantage of a lengthy conference with him, with the result that I 
am able to state my complete conformity with his proposed plans.” 
Mr. Hammond says it is certain that the introduction into Sheffield 
of the sub- station system, which has been found satisfactory in 
Leeds, would largely diminish the “losses in distribution.” He 
also agrees with Mr. Fedden as to the desirability of reducing the 
periodicity of the present system from 100 to 50. Mr. Hammond 
goes on to say: As the earliest possible delivery is highly 
important to you, I advise you to endeavour to secure onc, 
or, if possible, two of the sets at present in use in the 
Paris Exhibition. I know of at least one set available. 
With regard to the estimated expenditure of £41,895, 
I understand from the engineer that his figures are based 
upon actual quotations, and roughly checking them, they appear to 
be well within the mark. To these figures, however, must be added 
the costs of substituting the sub-station system for the house-to- 
house transformer system, and also those incidental to the changed 
periodicity as far us the transformers are concerned. I would 
suggest also, that in applying to the Local Government Board, 
provision should be made for a capital outlay on motors, in order to 
put you in a position to let them out on hire, a plan which has met 
with great success at Bradford. Finally, I agree with your engineer 
that the carrying out of his scheme will put your present works on a 
footing to give the best possible results as a whole. I am, however, 
glad tu uote that he is not content to stop at that cousummation, 


and that he is preparing designs for polyphase works on completely 
modern lines, which will form, as the demands of the customers 
require, an excellent supplement to the present works. I hope that 
the advisability of dealing with the public lighting is still having 
your attention, as this would form a profitable adjunct to your 
present : business.” The report was considered at the last meeting 
of the Committee, but nothing was decided in regard thereto. It 
was reported that the deputation appointed at the last meeting had 
concluded that it was unnecessary to make the proposed visit to 
Paris, and that Mr. Fedden had gone alone to the Exhibition, and 
also to Nuremburg and Frankfort. 


Smethwick.—It is stated in the Birmingham Daily 
Post that the negotiations between the British Electric Traction 
Company and the Smethwick Corporation have been advanced an 
important stage. The company are, it is said, manifesting a disposi- 
tion to meet the Council on most of the points respecting which 
there was a disagreement a short time ago.” The T.C. are much 
averse to the expenditure of a large sum upon the depot at West 
Smethwick in view of probable municipalisation of the tramways 
and electric lighting in the near future. The Council, considering 
that the negotiations have reached an important and critical stage, 
have decided to consult Mr. J. G. Aldridge, electrical engineer. It 
is understood that under the terms proposed at present, the Council 
would have the power to take over the concern in 7 or 14 years after 
the expiration of the present lease, the British Electric Traction 
Company paying all expenses of management, and while agreeing 
to hand over to the Council a percentage of the gross receipts, the 
company will also undertake to supply electricity for lighting and 
other purposes to private consumers at the same rates as are current 
in neighbouring districts. | 


South Tyrol. — The little town of. St. Ulrech, near 
Bozen, in the Southern Tyrol, is to be lighted by electricity. Water- 
power is to be utilised, the plant, which is being supplied by the 
Austrian Schuckert Company, comprising two turbines, each coupled 
direct to a 105-Kw. continuous-current dynamo. 


Stockton.—The new electricity works, which have been 
erected at a cost of something like £20,000, will be opened at the 
close of the present month. The contract was let to the Brush 
Electrical Company, but the buildings were constructed by the Gas 
Committee, under the superintendence of the gas manager, Mr. 
Ford. The works are capable of supplying 3,000 16-C. . lamps. 
The boiler house contains, in the first instance, three Galloway 


_ boilers, 150 lbs. working pressure, and a Green’s economiser, but 


room has been left for two additional boilers and economisers. In 
the power house there are two 150-kw. dynamos, each coupled to a 
“ Universal” engine, and two 25-Kw. dynamos, also driven by a 
„Universal“ engine, and there is space for two 300-Kw. dynamos 
and engines when extensions are necessary. 


Stratford (Birmingham).—The T. C. has resolved to 
oppose the application of the United Electric Light and Traction 
Company to the B. of T. for a provisional order for electricity supply, 
and to make an application on its own behalf. 


Sudbury.—The T.C. has passed the plans and specifications 
for the electric lighting and sewerage schemes, which are to be 
carried out together to avoid a second breaking up of the roads. 
Steps arc to be taken immediately to raise the necessary loan for 
the work. The Mayor has consented to acgept office again, to see 
the scheme carried through. 


Sunderland.—The T. C. has adopted the plans pre- 
pared by Mr. Snell for the new electricity works in Hylton Road, 
and has decided to apply to the L.G.B. for leave to borrow £73,035 
for electric lighting purposes. According to Mr. Snell's estimates 
the Dunning Street station will be filled up by next year. 


Whitby.— The U. D.C. last week sealed certain contracts 
in connection with the installation of electric light. It was decided 
to advertise for tenders at once for the loan of £9,000 towards the 


cost of the works, and for the remaining balances as and when 
required. 


Wigan.—The T.C. has resolved to apply to the L.G.B. 
for leave to borrow £16,500 for electric lighting purposes. 


Worksop.—The L. G. B. has sanctioned the borrowing of 
£15,570 by the D.C. for electric lighting purposes. 
Q 


ELECTRIC TRACTION NOTES. 


Airdrie.—The Scottish House-to-House Electricity Com- 
pany, Limited, have acquired the interest of the new General 
Traction Company, Limited, in the Airdrie tramway scheme, and 
they are arranging to get similar powers for the adjoining burgh of 
Coatbridge, which they at present light with electricity. Airdrie 
T.C. having previously acquired a provisional order for the electric 
lighting of the town, tbere was a conference last week as to the 
House-to-House Company acquiring that order, and lighting Airdrie 
from their works at Coatbridge, as well as running the tramway. 
A resolution was passed, recommending the T.C. to dispose of its 
provisional order to this company upon terms indicated by the 
company’s representative. 


Bolton.—A Manchester paper says that additional cars 
being sadly needed in Bolton, the Tramways Committee, who have 
becu awaiting delivery from à certain firm, have now gone afield. 


— 


Vek 47. No. 1,195, Ooronmm 19, 1900.) 


THE ELECTRICAL REVIEW. 


635 


` 


Hearing that cars had been supplied to St. Helens, for which there 
was no immediate need, the Committee visited that place, and 
gave an order for 10 cars, to be delivered immediately in Bolton. 


Birkenhead.—Next month, all being well, part of the new 
electric tram service of Birkenhead will commence working. The 
service is the outcome of four years’ deliberations by the Birken- 
head T. C., and of much sharp discussion among the members of the 
Council. The entire scheme will cost from £200,000 to £300,000. 
Two old tramway systems have been absorbed, and there are the 
new lines of the new system. It will probably be eight months yet 
before the complete electrical tram system of Birkenhead is at 
work. | 


Bury.—The Bury Guardian says that at a meeting of 
the Tramways Committee on September 20th, a letter was read from 
the town clerk of Heywood, with reference to the terms offered for 
the working of the trams in 8 borough of Heywood by the Bury 
Corporation. Messrs. Lacey, Clirehugh & Sillar wrote stating the 
terms upon which they would advise the Corporation on the tram- 
way question, and it wasresolved, before coming to any decision, to 
write to Mr. Lacey asking him to state in writing the estimated 
amount upon which they would expect commission to be paid, and 
also give details how such amount is arrived at. At a meeting on 
September 25th, a letter was read from Messrs. Lacey, Clirehugh 
and Sillar giving further details as to the terms upon which they 
would supervise the construction of the Bury tramways. It was 
then resolved that the town clerk be instructed to write to Messrs. 
Kincaid, Waller & Manville, Prof. Kennedy, Messrs. H. F. Parshall, 
J. E. Winslow, and J. Clifton Robinson, asking the terms upon 
which they would advise on all matters in connection with the 
generating machinery, overhead equipment and rolling stock, and 
the preparation of all estimates, plans and specifications, advice on 
benders: and in conjunction with the electrical engineer, supervise 
the erection of the works, the terms to include all advice in con- 
nection with the buildings, track and permanent way, the specifica- 
tions for these latter works to be prepared by the borough engineer. 
Ata meeting of the committee on October 2nd, letters were read 
from Messrs. Kincaid, Waller & Manville, J. E. Winslow, H. F. 
Parshall, J. C. Robinson and Messrs. Lacey, Clirehugh & Sillar, 
stating the terms upon which they would respectively act as con- 
sulting engineers. It was resolved that Messrs. Lacey, Clirehugh 
and Sillar be appointed consulting engineers for tramway purposes 
on the terms mentioned in their communication. The Corporation 
confirmed the minutes. 


Cardiff.— The Tramways Committee, acting upon the 
advice of Mr. Arthur Ellis, its electrical engineer, will recommend 
that the Corporation itself carry out the track equipment for the 


electric lines; it also recommends that Mr. Ellis be authorised to 


appoint his own chief assistant at a commencing salary of £225, 
rising to £300 per annum, by annual increases of £25. 


Charing Cross-Hampstead Railway.—The Morning 
Post says that in an interview with a Press representative, Mr. H. C. 
Davis, of New York, who is chairman of the syndicate that has 
taken over the rights of constructing tne Charing Cross, Euston, and 
Hampstead Railway, stated that the work will probably be com- 
menced in February next, and it is hoped that it may be finished 
in two years The power station for generating the electricity 
which will provide the motive power will be at Highgate Road. 
There will be two sets of lines, one starting from High Street, 
Hampstead, and running down Haverstock Hill, and the other from 
a station adjoining that of the Midland Railway at Kentish Town. 
They will unite at Camden Town High Street and run to Euston 
Station, under Tottenham Court Road to a station connected 
with the Central London Company’s at Oxford Street and 
thence to Charing Cross, thus linking together the Midland, London 
and North-Western, Central London, and South-Eastern Railways. 
The trains are to be worked on the multiple unit” system, each 
carrying its own motor underneath, so that there will be no engines. 
The corridor cars will be glazed at the ends, so that passengers can 
see from one end of the train to the other. There will be an all- 
night service, and during the busy portions of the day trains will 
run every two and a half minutes. The journey from Hampstead 
to Charing Cross is expected to take 20 minutes. Mr. Davis said 
there would be no company floated here, the Yankee syndicate 
being prepared to find all the capital. 


Chester.—The T.C. has resolved to apply to Parliament 
for an Act empowering it to take over the tramway undertaking, 
to adapt it for mechanical traction, and to extend the system beyond 
the borough boundaries. The price paid by the Council to the 


tramway company is £18,300, and the rolling stock is taken at a 
valuation. 


Folkestone.—The T.C. has decided, after a long debate, 


to apply for Parliamentary powers to construct a system of electric 
tramways in Folkestone at a cost of over £93,000. 


Electric Locomotive.— The Prussian State railways 
employ an electric locomotive for shunting in a railway yard at 
Eleimtz. It was made by the Allgemeine Company and cxhibited 
at Paris. Its gauge is 3 feet 11 inches, and it has four coupled 
wheels of 3 feet 7} inches diameter on a 4 feet 11 inches wheel base; 
it is 17 feet 43 inches overall length, and weighs 9 tons. The 
motor is geared by double reduction gear 1:5 and 1: 43. No 
description is given of the kind of yard in which this locomotive is 
to work, but it appears to have some sort of overhead system, and 
there is a trolley pole with a contact bow. The duty to be per- 
formed is light, namely, the hauling of 100 tons at 1 metre per 


second on a level track, with the power also of running down to 
# metre and up to 2 metres per second. The current is supplied at 
220 volts. The following results have been secured on test :— 


; \ Amperes. Volts. 


(a) Locomotive without load—Starting current .. .. 20 at 210 


When running at highest speed .. Is Ss .. V-A „ 210 
(b) Locomotive when pushing or pulling 12 trucks = 
78°76 tons—Starting current ws at .. 70-60 „ 200 
At highest speed sè ee be a 85 .. 40-88 „ 200 
(c) Locomotive when pulling 16 tiucks = 10656 tons 
Starting current ss S E rii 85 .. 75˙70 — 
At highest speed `.. ms oe 885 bs . 48-50 — 
Feet per seo. 
The highest s 


ed attained was Without load es 85 7 
When fully loaded es ss as ; A 5°41 


As the speed was found not to be sufficient, the pressure was 
boosted to 320 volts, and the figures then obtained were as 
follows :— : 

Amperes. Volts. 


. 65-50 at 


(a) Locomotive without load — Starting current 810 
| 20-19 „ 810-815 


At highest speed .. : a : Br ee 
(b) Locomotive pulling eight trucks (468 tons)— 


Starting current. 60-50 „ 300 
At highest speed si 92 a s% . 80-25 „ 810 
(c) Locomotive pulling 12 trucks—Starting is .. 60-40 „ 810 
At highest speed .. n es ae T .. 26-28 „ 810 

(d) Locomotive pulling or pushing 18 trucks (106 tons) 
Starting re nn si 80-60 800 


At highest speeds. 


2 .. 28.85 „ 800-294 
The speeds secured were as follows :— 


i Feet per sec. 
At no load oo. ee Se fs s ee 25 ae 11˙1 
With 25.80 ns s% ; ie 55 a ws 92 
„ 468 „ p sš a 855 Ss sí R z 8'37 
99 105 oF se ee e ee 6°25 


As regards cost, the locomotive itself cost £400, and the overhead 
equipment cost £700, but when the yard is all complete the total 
cost is estimated to be £1,575, including £500 for the complete loco- 
motive. To run the engine it costs in wages about 7s. 6d. per day 
of eight hours, while current costs about 48. 8d., and repairs 78. 6d. ; 
oil and waste 11s. An attempt is made to compare the cost with 
that of the steam locomotive, and the total is said to be only about 
60 per cent. of that of steam. 


Jarrow—South Shields.—The Light Railways Com- 
missioners held an inquiry at Newcastle on October 11th regarding 
the application of the British Electric Traction Company for 
power to lay down a light railway from Jarrow to South Shiclds. 
Mr. S. Morse appeared for the promoters, and Mr. Louis Coward for 
the South Shields Corporation. The question at issue was in regard 
to the width of the gauge. The promoters proposed to run the line 
with a 4 feet 84 inches gauge, while the Corporation, which has a 
short line in Jarrow, uses a 3 feet 6 inches gauge, and contends that 
it would be better to have uniformity and make the gauge 3 feet 
6 inches. Mr. S. Sellon, engineer to the promoters, said that the 
total length of the railways was a little over 34 miles. The 
roads were of a width common enough for the construction of 
light railways. They proposed to use the overhead electric 
system. He knew of no difficulties in South Shields if a 4 feet 
84 inch gauge was adopted. Mr. Donald, Mayor of South Shields, 
said one of his chief objections to having a 4 feet 84 inch gauge 
was that the “rutting” would be very greatly accentuated. With 
such a gauge both wheels of a vehicle would be able to get on to 
both lines, whereas with a 3 feet 6 inch gauge only one wheel could 
get on, and the rutting would, therefore, only take place on the 
one side. | 

Alderman Wardle, ex-Mayor of South Shields, objected to the 
4 fect 83 inch gauge on similar grounds. 

Mr. Burgess, borough engineer of South Shields, said that his 
experience was that the 3 feet 6 inch gauges were better for tram- 
way tracks through public streets than 4 feet 8 inch gauges. 

Mr. Laws, city engineer, Newcastle, said that he thought that in 
South Shields a proper gauge would be 3 feet 6 inches. It was 
impossible to repair “rutting.” Another thing to be considered is 
the narrowness of the streets. In some streets it will be impossible 
to have a vehicle standing at one side of the road if a 4 feet 84 inch 
gauge is employed. It was true that the lines for the new trams in 
Newcastle were being laid with a gauge of 4 feet 84 inches, but if 
he had originally been advising the Corporation in the matter he 
would have preferred a 4 feet gauge. 


Johnstone.—At their last meeting, Provost Lang inti- 
mated to the Town Council that he had received a letter from the 
promoter of the Glasgow District Tramway Company, stating that 
statutory notices were about to be issued to connect Johnstone with 
the proposed electric tramways in Paisley. 


Newport (Mon.).—The T.C. has not yet made up its 
mind whether to work the tramways—when clectrically equipped 
itself, or to lease to a company. Information as to the experi- 
ence of other towns is being compiled. 


Oldham.— Mr. A. P. Trotter held a Board of Trade 
inquiry in the Town Hall on 16th inst. into an application by the 
Corporation for leave to borrow £280,000 for tramway purposes. 
The proposed new tramways are to be nearly 10 miles in length, 
and the inclusive cost per mile is estimated at £14,500. 


Portsmouth.—At the last meeting of the T. C. an 
elaborate report was submitted by the Tramway Committee, who 
recommended that the electric cars to be ordered be of the improved 
type, with the extended top deck and reversed stairway, giving 
additional accommodation for six persons, at an extra cost of £40 
per car. Numerous recommendations were made as to the recon- 
struction of the existing tramway lines, and authority was asked 
for to enable the Committee to make such variations as they in 
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their discretion might deem necessary. The recommendation as to 
the improved cars having been adopted without discussion, Mr. H. 


Kimber, chairman of the Committee, said they were urged to have . 


double lines everywhere, but in certain places the thoroughfares 
were not wide enough. They hoped to commence the reconstruc- 
tion on the very day they took over the lines, January 1st next, and 
to have them working next summer. Replying to a question, Mr. 
Kimber said the cost of double lines would be about £16,000 per 
mile. Where there were interlacing lines the cost would be about 
£12,000 per mile, and £8,750 for single lines. Altogether about 20 
miles of extensions would cost over £200,000. The report was then 
adopted. 


Redcar.—The expert who, at the request of the U.D.C., 
appeared before that authority with reference to the lighting of the 
town by electricity, said that since they had decided to intro- 


duce electric light, he should strongly advise them to have elec-. 


tric trams either in the town or for intercommunication between 
Redcar and Saltburn. He informed the Council that if it did not 


care to take the matter up, he could bring down a company who 


would gladly do so. 


Rhyl.—The Light Railway Commissioners have sub- 
mitted to the Board of Trade for confirmation the Rhyl and Pres- 
tatyn light railway (extensions) order. 


Willenhall.—It was stated at a meeting of the Urban 
District Council on Monday evening that the British Electric Traction 
Company had now obtained the powers they had applied for, and 
that the making of the Willenhall electric tram line would be 
begun before Christmas. The line is to be commenced at the 
Crescent, 


Wyeombe.— A scheme for the establishment. of electric 
tramways was approved by the T. C. on Tuesday night. The scheme 
provides for a service from tbe eastern to the western boundary of 
the borough, a distance of four miles. 


bes a RR raae a a ee =| 
TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—On 10th inst. the Telephone 
Sub-committee of the Corporation had a meeting with the Partick 
Commissioners with the view of making arrangements for the laying 
of telephone wires underground throughout Partick. Meetings with 
a similar object will be held with representatives of the other 
adjoining burghs. 


London Telephones.—at last week’s Court of Common 
Council, Mr. Ross, the city engineer, said that the openings in the 
roadway in Cheapside and other City thoroughfares were being made 
by the Post Office authorities for telephone and telegraph wires. He 
had done his best to induce the Post Office to continue the work day 
and night with relays of men so as to lessen public inconvenience, 
but so far without success. Mr. A. C. Morton thought the Court 
should pass a resolution requesting the Post Office to carry on the 
work by night as well as by day. The resolution was carried unani- 
mously. 


Manchester Telephones.—A private conference of local 
authorities was held last week at Salford to consider the question 
of providing or securing an improved telephonic service within the 
area of the National Telephone Company’s district, of which 
Manchester is the centre. The Mayor of Salford presided, and 
there attended about 30 representatives of neighbouring authorities, 
including Eccles, Bowdon, Failsworth, Prestwich, Levenshulme, 
Swinton and Pendlebury, Whitefield, and others. Mr. Alderman 
Holland explained that the Corporation had no cut-and-dried 
programme to propose for acceptance, and before proceeding further 
desired to secure an expression of their views from the whole of 
the authorities comprised within the Manchester area, so that there 
might be a consensus of opinion in regard to the ultimate steps to 
be taken to secure the end in view. A resolution was carried 
unanimously “that a committee be now appointed to cousider the 
question of providing better facilities for telephonic communication, 
and to report their recommendations on the matter to a future 
meeting.“ The committee will consist cf one representative from 
each of the local authoritics. 


Stranding of an American Cable Steamship.—On 
the afternoon of September 20th the Pacific Coast Steamship Com- 
pany's steamer Orizaba, while engaged in laying a cable from St. 
Michael to Unalaklik, Alaska, ran upon Rock Point Reef, St. 
Michael's Islaud, aud at last accounts is says our New York name- 
sake) still aground there. Rescue vessels were dispatched from 
Tacoma to take off the crew, and the cable material and apparatus 
if this be possible. The master of the strauded steamer is of the 
Opinion that she can be saved. 

Ina press despatch from Tacoma, General Greeley is quoted as 
sayiug that the mishap will prevent the completion of the Behring 
sea cable this year. The work was being done under contract by 
Mr. Brixey. It appears that when the accident happened some 
four or five miles of cable had been laid out from St. Michael. It 
was intended to connect St. Michael, Unalaklik, and Cape Nome by 
means of this cable, the whole length of it being 187 miles. 


Portsmouth Telephones.—The Postmaster-General has 
granted the application of the Town Council for a license to establish 
a municipal telephone exchange in that town. A special committee 
is to be appointed to take charge of the undertaking, and the co- 
operation of local authorities in contiguous townships has been 
secured. The license is to be granted for 25 years. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. REPAIRED. 
Sourn AMERICAN :— 
Paré-Maranham oe ee oe eo ee March 1, 1900 ee oe 


Cear4-Maranham eo ee oe ee Feb. 20, 1900 ee 
Paramaribo-Cayenne ee. we .. Oct. 6, 1900 

Waer Innes :— 
Mole Bt. Nicholas-Cape Haitien.. .. March 6, 1900 s 


Latakia oe ee o. ee ee June 90, 1800 ee ee 
St. Louis 0 negal)-Bathurst ee 0 4 ee Ang. 25, 1900 ee oe 
Tarifa-Tangier ` å Jan. 2, 1900 a ee 


Zenzibar-Mombassa .. . Sept. 29, 1900 
LANDLINES :— 
aE :— t 
Tientsin-Pekin ee oe 0 0 J une 12, 1900 ee 0 
ekin-Kalgan e ee ee e ee guoa 14, 1900 ° ee 
e CE J ee une 9 0 ee 


Tientsin, cla Shanghai... sà ca 

Tientsin-Niuchwang ee ea oe 
SovrH AMERICAN :— 

Communications with all offices of Columbia 


beyond Buenaventura . J faren 18, 1827 ‘i ae 


Ecuador landlines .. si = it .. March 18, 1899 .. ; 

Landlines south of Ser i ax .. July 80, 19000 ns 
Communication “via Hanekine” interrupted : 

on Persian territory ss ee es .. Feb, 24. 190000 i 

All Hayti landlines .. a6 .. Oct. 9, 1900 .. Oct. 10, 1900. 

Moulmein-Bangkok 85 


.. Oot. 15, 1900. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Balearic Islands (Spain).—October 30th. The 


municipal authorities of Palma (Balearic Islands), are inviting 
tenders until the 30th inst., for the electric lighting of the public 
streets of the town, by means of 60 arc lamps. Particulars may be 
obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamento de Palma (Balearic Islands). 


Belfast.—November 23rd. Tenders are invited for steam 
pipes, pumps, condensing plant, boilers, mechanical stokers, super- 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See “Official Notices” 
October 12th. 


Bradford.—October 25th. The Corporation. wants 
tenders for a 30-ton electric travelling crane for the new electricity 
works. See “Official Notices” October 12th. 


Zulgaria.— October 22nd. Tenders are invited by the 
Municipality of Philippopolis for a concession for electric lighting 
and a tramway in that town. 


Cardiff.—October 23rd.— The Corporation wants tenders 
for slow speed vertical engines and generators; also boilers, 
economisers, &., for electric tramways. See “Official Notices” 
October 5th. | 


Cuba.—October 26th. The municipality of Cienfuegos 
is inviting tenders for a service of public electric lighting for the 
town. All inquiries and tenders to be sent to the Secretary's Office 
in Cienfuegos, Cuba. 


Glasgow.—The Glasgow International Exhibition (1901) 
Executive Council invites tenders for the erection of the wiring for 
arc and incandescent lighting, and electric motors. The main 
cables, arc lamp cables, arc lamps, incandescent lamps, &c., will be 
supplied to the contractor, who must take delivery thereof and 
erect same. Particulars on application to Mr. Thomas Young, the 
engineer, 4, West Regent Street, Glasgow. 


Grantown-on-Spey.—November 6th. The Commis- 
sioners invite tenders from electric light companies to supply 
electric light for public and private consumption within the burgh, 
stating highest price charged consumer, and terms for future 
purchase by burgh.—W. Forsyth, Town Clerk. 


Great Western Railway. — October 22nd. Tenders 
are required for the supply of storcs (from December 1st, 1900, to 
November 30th, 1901), including telegraph poles, apparatus and 
accessories, electric light carbons, lamps, &c. See “Official Notices” 
October 5th. 


Lincoln.—November 15th. The Corporation wants 
tenders for a dryback mariue-type boiler; a high speed engine 
coupled to a C.C. dynamo; pump aud motor and accessories. 

London.—November 10th. The Streets Committee of 
the Corporation wants to hire a mechanically driven dust cart. See 
“Official Notices” October Sth. 


London, N.E.—The Acme Wood ‘Flooring Company 
wants tenders for the electric wiring of its mill premises at 
Victoria Park. See “ Official Notices“ October 12th. 
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Lowestoft.—November 2nd. The Corporation wants 
tenders for two water-tube boilers, economiser, pipework, and one 
250-Kw. steam dynamo. See Official Notices” to-day. 


Lowestoft.—November 2nd. The Corporation wants 
tenders for wiring the Town Hall. Bee Official Notices” to-day. 


Pemberton.—November 8th. The Council wants tenders 
for boilers, engines, and dynamos, battery, switchboard, crane, and 
conductors, for electric lighting. See Official Notices to-day. 


Stavanger.—January 2nd. Tenders are invited by the 
Stayanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engincer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Swansea. — October 29th. The Corporation invites 
tenders for electricity meters, demand indicators, and main fuses. 
See Official Notices to-day. 

Warrington.— The Corporation wants tenders for the 
installation of electric light mains and fittings into the electric 


station and central sanitary depét. See Official Notices” Sep- 
tember 28th. 


Whitechapel. October 23rd. The Board of Works 


wants tenders for an overhead traveller (hand driven) for the 
electricity works. See “Official Notices” October 5th. 


CLOSED. 


Durban.—The Times. of Natal says that it has been 
decided by a committee of the whole Durban Town Council to 
recommend to the Council the acceptance of the tenders of Messrs. 
McCartney, Elroy & Co., and Messrs. Dick, Kerr & Co., London and 
Glasgow, for a total sum of £61,834, for electric traction for the 
town. 


Hertford. — Messrs. Ekins & Co.’s tender has been 
accepted by the North Metropolitan Electric Power Distribution 
Company for the erection of their electrical power station at Hert- 
ford. The site of the works will be in Mead Lane, close to the 
Great Eastern Railway Station. The contractors will at once 
proceed with the work. 


London.—The following tenders were opencd at a 
meeting of the Bermondsey Vestry on Monday, for the supply 
(Contract No. 5), and erection of steam and other pipes, feed pumps, 
water storage tank and sundry ironwork for the electric lighting 
station :— 


Babcock & Wilcox .. ee s af . £8,488 
Crompton & co. re = z3 és si . 3,292 
e ee 4 ie ze - ia .. 4,600 
T. Horton & on ee si ss ci : .. 2,006 
J. Spencer, Limited ee ba se os a .. 2,672 
G. Hopkins & Sons. SA ‘ i . 5, 678 


These tenders, together with a seventh amounting to £3,023, were | 


referred to the Electric Lighting Committee for consideration and 
report. It was also decided to refer to the committee the 
following tenders for (Contract No. 6) the construction and erection 
of steam dynamos, battery-charging motor-booster and balancer :— 


Electrical Construction Company v . . £4,942 

Crompton & o... 5 .. 4,908 

Bruce Peebles & Co. as Ms = eo Hs . . 4,924 

Do. (alternative tender) .. Sie . 5,024 

Do. Do. ae ss . . 4.768 

Do. Do. ay os . . 4,764 

Mather & Platt ee ws ee ‘2, es 8 .. 4,840 

Do. ee oe ee 8 ee oe 4,830 

Do. . 4,760 

Do. ès y% . 4,400 

Thames Ironworks Company . 8,885 
& Young... uk 4.119 

Soott & Mountain ae 4.495 

Siemens Bros. és re 5,447 

E. J. MoDonald aa si ii se . 4,788 

British Weetinghouss Company as 5,409 

Do. le Do. oe 828 . 5.0.0 

Do. 5, 109 


Willans & Robinson „ ae és — — — 

London.— The Asylums Committee of the L. C. C. has 
accepted the tender of the Private Wire and Telephone Construction 
Company, amounting to £2,052, for the installation of telephones, 
&., at the Horton Asylum, in lieu of that of another firm who 
declined to complete the contract for £1,665. The tender of Messrs. 
F. Troy & Co., of Finchley Road, N.W., amounting to £8,962, has 
also been accepted for the wiring of the Horton Asylum for electric 
lighting, in substitution for that of a Sheffield firm who refused to 
complete the contract for £8,700. 

The L.C.C. was informed by the Highways Committce on 
Tuesday, that in connection with the lighting of the Victoria Em- 
bankment and Westminster Bridge, alternative tenders had been 
obtained for the supply of mains, &c., on the principle of five lamps 
in series of the enclosed type, and ten lamps in series with open 


arcs. The tenders were as follow :— 
: No 1. No. 2. 

5 lamps in series 10 lamps in teries 
(enclosed ares). (open ares). 
Ft. Helens Cable Co. (accepted for No. 2) 45,016 5 0 £4,300 0 0 
Siemens Brothers & ko. 5,762 12 6 
British Insulated Wire Company 8 ; , 

- T. Henley’s Telegraph Works Co. .. 6,288 1 10 5,552 5 10 
Western Electric Company és 8,429 12 0 7,582 8 6 


The tender accepted was for 10 lamps in series of the open arc 
type for the sum of £4,300. 


Name. 


Louth.— The Free Wall Paper Company, Limited, have 
placed the contract for the elegtrie lighting and power distributing 
plant in their works at Louth, Lincolnshire, with Messrs. Crowther 
and Co., of Manchester. 


FT... ·˙ c 


— 


FORTHCOMING EVENTS: 


Friday, October 19th.—At 8 p.m. Institution of Mechanical Engi- 
neers. ‘Observations on an Improved Glass Revealer 
for Studying Condensation in Steam Engine Cylinders, 
and Rendering the Effects Visible,” by Mr. Bryan 
Donkin. - 

Friday, October 26th. —At 5 p.m. Physical Society Meeting: 
(1) “ Exhibition of Experiments Illustrating Certain 
Phenomena of Vision.” By Dr. Shelford Bidwell, 
F. R. S. (2) “On the Concentration at the Electrode 
in a Solution, with Special Reference to the Libera- 
tion of Hydrogen by the Electrolysis of a Mixture of 
Copper Sulphate and Sulphuric Acid.” By Dr. J. 8. 

Sand. (3) “Electromotive Force and Osmotic Pres- 
sure.” By Dr. R. A. Lehfeldt. l 
At 8 p.m.—Institution of Junior Engineers. Annual 
general meeting at the Westminster Palace Hotel. 

Thursday, November 1st.—At 8 p.m. The Röntgen Society. Ordi- 
nary general mecting at 20, Hanover Square. Presi- 
dential address by Dr. J. B. MacIntyre. 

Thursday, November 8th.—Institution of Electrical Engineers. 
Opening meeting for the new session, whenu Prof. 
John Perry will deliver his iuaugural address. Pre- 
sentation of premiums. 


NOTES. 


Electrical Energy by Steam and Gas Engines,—In a 
communication recently presented to the Société Electro- 
technique of Hanover, Prof. Krone has established a com- 
parison between the cost of electric power produced by 
steam and by gas. According to the Scientific American, he 
has calculated the expense of a steam engine, with or with- 
out condensation, including the interest, &c., and the service. 
To this he adds the cost of an electric installation for 
100 H.P. According to his figures the cost of a H. P.-hour 
(electric) is $0.026 with a non-condensing engine, and $0.024 
with a condensing engine. If a gas engine is used, the cost 
is found to be $0.020 for the same unit under similar con- 
ditions; the saving is thus 16 per cent., based upon the best 
of the steam engines. The author describes a small electric 
station installed at Clausthal; it has two gas generators and 
two gas engines of 70 H.P. each, making 140 revolutions per 
minute; the speed may be increased 15 per cent. when it is 
desired to charge a battery of accumulators. The gas engine 
is regulated by varying the quantity of the detonating mix- 
ture introduced, the proportion of the mixture remaining 
always the same. The gas engine runs with great regularity, 
as may be observed by the fact that when one-half its load 
is thrown off, the speed does not rise more than 3 per cent. 
These engines are connected directly to two direct-current 
dynamos of 46 Kw. each. During one year the amount of 
combustible, anthracite and coke mixed, which was necessary 
to produce 1 H.P.-hour of electric energy, averaged about 
2˙3 lbs. 


The Institution of Junior Engineers.—Sir Lowthian 
Bell, Bart., F.R.S., of Northallerton, has been elected presi- 
dent of this Institution, in succession to the Hon. C. A. 
Parsons, F. R. S., of Newcastle-upon-Tyne. 


Hackney Electricity Works.— Yesterday afternoon Mr. 
Alderman W. H. Dickinson, the chairman of the L.C.C., 
laid the foundation stone of the important electric lighting 
and dust destructor works which the Vestry is carrying out 
under the guidance of Mr. Robert Hammond. Mains have 
already been laid throughout a large number of streets, and 
the contracts for plant, mains, and buildings are now 
executing. The Vestry, as such, passes out of existence 
almost immediately, and the completion of the undertaking 
will rest with the new Borough Council. 
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Personal.—On Friday, the 12th inst., the directors and 
London staff of the Brush Electrical Engineering Company 
assembled in the board room at the head office in order to 
mark the approaching marriage of their general manager, Mr. 
R. Percy Sellon, by presenting him with a silver bowl and 
silver inkstand, together with an illuminated album con- 
taining the autographs of the 80 subscribers to the gift. Mr. 
J. S. Raworth presided, and undertook the pleasant duty of 
making the presentation, a duty which he discharged in his 
usual happy manner. Mr. Sellon, in reply, said he was greatly 
touched by this evidence of goodwill towards him, and a con- 
gratulatory message per telephone from the subscribers at 
Falcon Works having been read out, the ceremony closed 
with the customary cheers and handshaking. 

The Southport Town Council has decided to raise the 
salary of the electrical engineer, Mr. C. D. Taite, to £400 
per annum, rising by steps of £50 to a maximum of £600 
per annum. 

We regret to hear that Mr. Warren, of the firm of Messrs. 
Lea & Warren, electrical engineers, of Kettering, was 
wounded, near Johannesburg, on September 22nd, it is sup- 
posed by snipers, while he was on outpost duty. Mr. 
Warren joined Lord Compton’s Horse at the beginning of 
the year. 

Mr. P. Laurie, lately assistant engineer at Dundce, has 
taken up a similar but more lucrative position with the Cork 
Electric Tramways and Lighting Company, Limited. 

Mr. W. H. Vincent, M. I. E. E., borough electrical engi- 
neer, Ashton-under-Lyne, has been appointed by the 
Bermondsey Vestry as resident electrical engineer, 


Glasgow Electricity ‘Works.—On Saturday last the 
new electricity works at Port-Dundas were thrown open for 
the inspection pf the electrical engineers of the city and 
others interested in the work of the department. On the 
invitation of the committee a company of about 800 
inspected the works. The company were received by Bailie 
Maclay, the convener of the Electricity Committee, and by 
Mr. Chamen, chief engineer. In the course of the afternoon 
the company were entertained to tea in the boiler house, 
which was tastefully decorated for the purpose. The con- 
vener welcomed the guests and gave some interesting details 
regarding the development of the department. A leaflet 
showing plan and elevation of the station and other details 
was given to each visitor. The opening cf the station has 
excited such great interest in and out of the city, that the 
Committee will probably throw the station open to thie 
general public for a few days. | 


Obituary.—The death is just announced of M. Adolphe 
Cochery at the advanced age of 81. 
as being for many years the French Minister of Posts and 
Telegraphs, in which capacity he brought about numerous 
postal and telegraphic reforms. In the year 1881 M. Cochery 
presided at the Paris International Electrical Exhibition, 
and was appointed an honorary member of the Institution 
of Electrical Engineers. ` 


Appointments Vacant.—The Great Northern Railway 
Company (Ireland) wants an electrical engineer with ex- 
perience in traction and lighting. An assistant is required 
in the Edinburgh electric meter testing department. The 
Carlisle Corporation wants an assistant in the mains depart- 
ment. See“ Official Notices“ this week. 


Testing of Electric Meters.—The Court of Common 
Council last week adjourned consideration of the proposal to 
which reference was made in our last issue. 


NEW COMPANY REGISTERED. 


Founders’ Syndicate. Limited (67,420). — This 
company was registered on October 10th, with a capital of £100 
in £1 shares, to undertake and carry out the construction and 
maintenance of tramways and their appurtenances, and to manu- 


He will be remembered 


facture and deal in vehicles (whether worked by animal traction or 
by steam, oil, electricity, or other mechanical power), bicycles, 
cycles, tyres, india-rubber goods, &c. The first subscribers (each 
with one share) are:—H.S. Kohler, Aynho House, Lenthall Road, 
Dalston, N. E., clerk; A. W. Hoale, 116, Craven Park Road, 
Harlesden, N.W., accountant; A. T. Prudey, 28, Castle Street, 
Kingsland, clerk; C. A. Whiting, Finchley Park, North Finchley, 
N., clerk; H. Bearl, 33, Lupus Street, S.W., clerk ; J. Likeman, 50, 
Effingham Road, Hornsey, N., salesman; and T. T. Bradbury, 138, 
Gordon Road, Ealing, W., secretary. Registered without articles of 
association. ö l 


OFFICIAL RETURNS OF ELECTRICAĻ 
COMPANIES. 


White. Jacoby & Co., Limited (52,494).—This com- 
pany's annual return was filed on September 18th, when 3,022 shares 
were taken up out of a nominal capital of £4,000 in £1 shares. 
£1 per share bas been called up and paid on 665 shares, the remain- 
ing 2,357 being considered as fully paid. 


Exchange Telegraph Company, Limited (6,152 C). 
—This company's annual return was filed on August 21st, when 
8,023 “ A ” and 16, 200 B ” shares were taken up out of a nominal 
capital of £246,500 in 8,125 “A” and 16,500 “B” shares of £10 
each. £9 per share has been called up on 6,000 “A,” and £1 per 
share on 2,023 A shares, resulting in the receipt of £56,023. 
£179,000 is considered as paid on 2,125 “A” shares (£8 credited), 
and 16,200 “B ” shares (credited as fully paid). 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Edinburgh Corporation 


Edinburgh electric lighting undertaking for last year show 
Corporation even a more rapid extension of the business 
Electricity than in 1898, Capital expenditure, units out- 
Accounts. put, and gross revenue have all increased much 


Public and Private more than in the previous year, and the use of 
Lighting. electricity in the Scottish capital is very 
general, as every visitor can testify. The 
extremely low price has no doubt done a very great deal to popu- 
larise the supply, and the extensive system of arc lighting is a 
splendid advertisement. The capital charges for such a large under- 
taking are of interest, and we may, therefore, give some of these as 
an example: 


1898, 1899. 
Dewar Place Station £136,059 £174,477 
M Donald Road Station... 11,816 92,983 
Mains see og re wee 202,381 276,540 
Arc lamps and columns. ats 18,040 18,989 
Meters say Se sus 18,810 23,022 
Transformers “a ak ; 5,215 6,386 
Instruments sa a 597 605 


One or two other items bring the total expenditure at the end of 
the last financial year up to £595,655. 


GENERAL STATEMENT. 
1898, 1899. Increase. 


Total capital expenditure .. £395,357 2595, 655 £200,298 
Number of units sold 4,174,541 5,551,728 1,377,187 
Gross revenue 448,238 263,659 £15,421 
Gross expenditure £24,508 232,687 £8,179 
Gross profit i £23,730 £30,972 £7,242 
Average price per unit sold 277d. 272d. — 05d 


In 1897 the private supply was charged at 4d. per unit, motive 
power at 2d. per unit, and the public arc lamps at £16 per annum. 
These figures were reduced, and in the 1899 accounts they stand 
respectively at, private supply, 34d. per unit, less discounts, motive 
power at 14d. per unit, and the arcs at £14 per annum each. We 
understand that it has been found desirable to add 3d. to the price 
per unit for private supply, owing to the increase in cost of fuel, &c. 
A small reduction is shown in the receipts per unit for energy sold. 
A trivial sum now appears as revenue from other sources. 


REVENUE STATEMENT. 


1898. 1899, 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of energy .. a 2 £48,210 277d. £68,080 272d. — 050d. 
Meter rents, &. s sa 10 44 00d. ade 

Supply of lampe, &c. .. f 274 ‘Old. +0ld. 
Sundry rents received, insur- } 18 811 02d. + 02d. 


ance and incidental i 


Gross revenue . . £48,238 2˙77d. £68,659 275d. — 02d. 
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The works costs have been slowly rising in the last three years’ 


attributable to coal, this item appearing as, in 1897, 35d., in 1898, 


42d., and last year, 52d. The total cost, however, fell from 1°44d. 


Liverpool... £769,589 5,729,477 £73,504 


in 1897 to 1°41d. in 1898, and reappears at this figure in 1899. It is 
interesting to note that this is also the total cost for last year at 
Liverpool, and the following comparison, although not very useful, 
is perhaps worth making :— | 
1899 Accounts. 
Total 
Expen- Receipts cost 
diture. per unit. per unit. 


£32,687 272d. 1°41d. 
249,439 323d. 1˙87d. 
£33,548 289d. 141d. 


Capital. Vnits. Revenue. 
Edinburgh.. £595,655 5,551,728 £63,659 
Manchester. £641,822 6,355,872 £85,832 


The reductions on wages and oil, waste, &c., almost balance the 
increage in fuel, while outside works costs the variations cancel out, 
as will be seen :— 


Cost oF PRODUCTION. 


1808. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 
Coal .. . „ .. 7,366 42d. 212,071 52d. ＋ 10d. 
Ordom stores and carbene 1,582 09d. 1,929 „8d. — Old. 
Salaries and wages incurred 
butfan and attending 6,491 37d. 6,905 *BOd. — 07d. 
street lam 
9 see maintenance) — 
boilers, — 3,575 21d. 4,715 21d. 004. 
public are lamps ; 
Works cost . . £19,014 109d. £25,620 1°lld. + 02d, 
Ren rates and taxes ee y 0 pa A 
t, Pi 2,219 13d. 2,627 11d. 02d. 
salaries of managing eng} 2,016 12d. 2,318 »10d. — 02d. 
neer, secretary, 
General 5 
prin „ law 9 aaa 1.260 "07d. 1,746 O7 d. "00d. 
urance 
W 
ates and repairs to j 376 2d. +:02d. 
special property 
Total costs . £24,608 141d. £32,687 141d. ‘00d. 
The profit statement may well be considered by those who 80 


often base arguments against municipal working upon the net 
profits, instead of considering gross profits. The gross profits have 
run up to nearly £31,000, but the net profits are only about a tenth 
of this, and have fallen by about £2,200; yet no one can possibly 
contend that Edinburgh is not very well served by its municipal 


electrical department. 
Prorir STATEMENT. | 
1898. 1899. 
Interest on loans, 4e. 8, 278 £13,179 
Sinking fund for repayments .. .. . 9,566 14,119 
Net profit carried forward  .  .. 5,886“ 3,674 
Gross profit *. £23,730 430, 972 \ 


Balance at the close of 1896 carried to last year’s acoount, and then allocated 


to reserve fund. 


CITY NOTES. 


— 


New General Traction Company. 


A HALF-YBARLY report of the directors states that, of the company’s 
various undertakings, the Board of Trade inspector authorised 
the opening of the lines in Norwich for traffic, and this road went 
into operation on July 30th, since which date it has been working 
most successfully, producing results beyond the anticipations of the 


operation, and the directors have every reason to feel satisfied with 
the future outlook. The Douglas Southern line has been in opera- 
tion some time, and the board expects the same dividend as was 
paid last year, viz., 6 per cent. on the preference shares. By the 
end of the year it is confidently expetted that this company will be 
in receipt of dividends or interest from all the undertakings, 


The Consolidated Telephone Construction and 
Manufacturing Company, Limited. 


THE report of this company, which it will be remembered under- 


went reorganisation some time back, shows that for the year ending 
March 31st, there has been a steady increase in the business, The 
reorganisation was not completed until the end of October, 1899, 
and for the following five months the sales were 56 per cent. above 
those for the corresponding period of the previous year. The total 
credit to revenue account is £9,703 for the year, and after deducting 
expenses, and writing off £4,334 for depreciation, a balance of 
£3,167 remains to the credit of profit and loss. An interim dividend 
of 3 per cent. per annum for the first six months of the current 
financial year is recommended. 


The Cuba Submarine Telegraph Company, Limited. 


Tae directors’ report for the half-year ending June 30th, 1900, to 
be presented at the mecting to be held on October 24th, reads as 
follows :— 


The directors beg to submit, duly audited, the balanoe-sheet and accounts for 
the half-year ended June 30th last. From these it will be seen that the total 
receipts amount to £15,896 ls. 6d.. and the gross expenditure to £6,296 18s. 5d., 
leaving a sum of £9,089 £s. Id., which, added to the balance of £5,165 78. 8d. 
brought from the last account, leaves £14,204 lis. 4d. at the credit of revenue 
account. The traffic receipts show a large decrease as compared with the cor- 
responding period of last year, due to competition and the bad state of business 
in the West Indies and Cuba. The sum of £2,000 has been added to the reserve 
fund, which now stands at £182,000. The dividend on the preference shares 


_ will absorb £8,000, and leave £9,204 15s. 4d., out of which the directors recom- 


mend the payment of a dividend at the rate of 5 per cent. per annum on the 
ordinary shares, free of income tax, the balance, £5,204 1658. 4d., being carried 
forward to the current half-year. The cables have continued in good working 
order throughout the half-year. The negotiations between the Foreign Office 
and the Government of the United States in reference to payment of the 
subsidy of £2,000 per annum, and claim for semere done tothe cables during 
the Spanish-American war are still . he subsidy was paid by the 
Spanish Government to December Sist, 1898, but since that date no payment 
has been received. The retiring director is Mr. Charles Woodbyne Parish, 
who, being eligible, offers himself for re-election. Messrs. Gane, Jackson, 
Jefferys & Wells, chartered accountants, the auditors, also retire, and offer 
themselves for re-election. 


— 


Prospectus, 


THE City of London Electric Lighting Company has this week been 
inviting applications for £200,000—44 per cent. second debenture 
stock at £100 per cent. It forms part of the £400,000 authorised 
at the meetings held in July this year. The issue is made in order 
to provide for the large capital expenditure necessary to enable the 
company to cope with the constantly growing number of lamps and 
motors to be supplied. It is interesting to reproduce from the 
prospectus the following tabulated figures showing the progress 
made since 1893 :— 


NUMBER OF LAMPS AND MOTORS, EXPRESSED IN 8-C.P. LAMPS, FOR. 
WHICH A SUPPLY HAD BEEN APPLIED FOR. 


On | | ' On Ọn 
Dec. 81, Dec. 81, | Deo. 31, | Dec. 81, Dec. 81, Dec. 31, : Dec. 81, 
1898. 1804. 1895. 1806. | 1898 1890 

1 eee ele et eg ee ate ge es Se ES 
94,002 | 144,018 | 204,049 | 259,835 50, % | 960,299 ; 450,987 


| 
On December 81st, 1899, the number of customers was 8, 788. 


i 


This rate of rapid progress continues, as during the present year, 
up to October 3rd, further applications to the extent of 57,918 
lamps have been registered, raising the total at that date to 508,856 
8-c.P. lamps, of which 487,540 were then connected, representing 
9,323 customers. This shows an average weekly increase of appli- 
cations for 1,466 lamps during 1900. The income of the company, 
has been as follows:— | 


For the year 


Gross revenue (after deducting allowances to con- 


; ! 
For the year For the year 
ende ended | ended 
Dec. 81st, 1891. Deo. 81st, 1895. 


For the year 
ende 
Dec. 81st, 1898. 


. 
| 


For the year 


For the yonr 
ende 
Deo. Sist, 1899. 


ende 
| Deo. Silat, 1896. | Dec. 81st, 1897. 


ee — 


sumers) ns a A ea we es ae £68,868 19 8 £106,999 17 2 £146,046 14 7 2175, 792 18 2 £176,607 15 8 £167,258 16 7 
Net revenue remaining after the payment of interest 
on first debenture stock, and the deduction of the 28,896 0 11 99,992 3 9 55,588 1 11 72,841 5 0 66,082 18 0 48,870 18 11 
actual cost of repairs and renewals of plant, &0. j N.B.—Rate to N.B.—Rate to 
, customers re- customers further 
i duced during jreduced during 


board. In Coventry the tramway was finished and opened on 
January 18th, and the directors anticipate getting a fair return on 
their investment. The Philadelphia Suburban Traction Company 
will own tramway lines of about 20 miles, connecting Philadelphia 
with the cities of Chester and Media. These are nearing com- 
pletion; since July 1st a portion of the line has been in successful 


this year. this year. 


The recent revision of the rates charged to customers (which 
confers a distinct benefit on the long-hour consumer), and the large 
number of additional lamps supplicd, will, it is estimated, increase 
the gross revenue of the company for the year 1900 to about 
£225,000. 

The list of applications closed yesterday, Thursday. 
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Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in Davis 
and Timmins, Limited—20,000 vendors’ ordinary shares of £1 each, 
fully paid, Nos. 27,001 to 47,000. Willans & Robinson, Limited 
Further issue of 10,000 ordinary shares of £5 cach, Nos. 90,001 to 
100, 000; and 10,000 6 per cent. cumulative preference shares of £5 
each, Nos. 70,001 to 80,000 ; and to allow the following to be quoted 
in the Official List :—City of Buenos Ayres Tramways Company, 
Limited Further issue of 20,000 shares of £5 each, fully paid, Nos. 
135,001 to 155,000. Willans & Robinson, Limited — Further issue 
of 10, 000 5 per cent. cumulative preference shares of £5 each, fully 
paid, Nos. 60,001 to 70,000. The Committee has appointed a special 
settling day as under:—Wednesday, October 31st, United River 
Plate Telephone Company, Limited—Further issue of 23,361 5 per 
cent. cumulative preference shares of £5 each, £3 10s. paid, Nos. 
90 to 40, 000, and has ordered same to be quoted in the Official 

ist. 


The General Electric Company (1900), Limited.— 
We learn as we go to press that the directors have gone to full allot- 
ment with the preference and debenture issues to which reference 
was made by us last week. The issues were over-subscribed. Con- 
sidering the present price of consols and other gilt-edged securities, 
we consider this to be avery gratifying result for the company. 


St James’s and Pall Mall Electric Light Company. 
—The amount of electricity sold for the quarter ended Michaelmas 
last is returned at 888,883 units, estimated to produce £15,852, as 
against 734,763 units, which produced £13,256, for the correspond- 
ing period last year. 


The Indo-European Telegraph Company, Limited. 
—Thbe board have declared an interim dividend for the half-year 
ended June 30th at the rate of 5 per cent. per annum, free of income- 


tax. The transfer books will be closed from October 16th to 31st | 


inclusive. 


callender's Cable and Construction Company.—The 
directors announce an interim dividend at the rate of 10 per cent. 
per annum. f 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipta for ihe week 
ending October 18th, 1900, were £833 178. 4d.; receipts for corresponding 
peri 1899, £849 16s. Id.: gate for half-year to date, £18,404 Ils. Id.; 
aggregate corresponding period of last half-year, £18,806 Se. Ed. 


The Bristol Tramways and Karnage Company.—The receipts for the week 


ending October 12th, 1900, were £8,828 19s. 8d.; corresponding period, 1800, 
£38,045 28. 7d.; increase, £288 16s. 8d. 


The Central London . receipts for the week ending October 18th, 
otal receipts 


1900, were £5,491; previous week, 45, 108; increase, £818. 
to October 18th, 1900 (11 weeks), £52,981. Miles open, 6. 


The City and South London Railway Compeny.—The receſpis for the week 
ending October 14th, 1900, £1,647; October 15th, 1809, £1,081; inorease, 
£616. Total receipts for half-year, 1900, to date, oO nding 
period, 1899, £14,285; increase, 28,649. Miles open, 1900, 48; 1809, Ai. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Thursday, October llth, 1900, were £427 17s. d.; corre- 
sponding week last year, £892 68. 6d.; increase, £85 118. 10d. Total te 
October llth, 1000, 417,058 1s. 9d.; corresponding period last year, 


415, 682 7s. 6d.; incroase, £1,420 14s. 8d. 


The Dover Corporation Tramways.—The 
October 18th, 1900, were £218 17s. 10}d.; Octo 6th, 1899, £200 2s. Id.; 
increase, 218 94 1 . Pen eee ry w oto 1 £8,676 198. 9d.; 
sponding peri B. ; increase, 
track open, 1900, 8; 1809, 8. Car miles 
of cars, 1900, 11; 1809. Ii. 
The Dublin United Tramwa 
Friday, October 12th, 1900, were as fellows:—D. U. T. 
£t84 38. od.; total, £4,641 6s. 8d; corresponding week last year—D. U. T. 
Co., horse cars, £1,215 1s. Id.; ditto, electric cars, £2,189 9s. 6d.; D. 8. D. 


5 cars, 2851 9s. 8d.; total, £4,253 198. 10d.; inerease, £497 


ee te to date, £76,903 148. d.; 1 to date Inet year, 
266,682 Se. Od.; Increase to date, £7,670 68. dd. 
44 miles electrically, 1 mile by horses, as 


20 miles by horses, for the eorresponding period last year. 


The Liverpool Overhead Railway Company. The receipts for the week ending 
last year, £1,521; 
£25,782: ditto correspond- 


October lith, 1900, were £1,510; corresponding week 
decrease, £14. Total trafos from July Lat, 1 
ing period, 1609, 224, 608; increase, £1,179. Miles open, 6°67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE current of Stock Exchange business continues to be irregular. 
There appears to be no sigu on the part of the public that speculation 
will return vet awhile, but the investment markets report an increased 
volume of orders, aud in this the electric departments are taking a 
very fair part. The tendency is towards higher prices for the more 
gilt-edged descriptions, e. ., Supply Company Debentures are mostly 
harder, while in the Telegraph Market a quick recovery iu prices 
followed in many instances upon the deduction of dividends last 


for the week ending 


.: corre- 
01 16s. 7d. Miles of 
run, 1900, 4,902; 1800, 4,788. Number 


Company.—The receipts for the week ending 
Co., horse cars, 
£27 88. 2d.; ditto, electric cars, £8,819 14s. 4d.; D. 8. D. Co., electrio cars, 


e mileage worked is 
st 2d miles electrically, 


Friday, the account day. A spasmodic boomlet in American Rail- 


road shares helped to impart a more cheerful feeling generally, but on 
the other hand, investors are still deterred from freely entering the 
markets on account of the guerilla warfare in the Transvaal, and 
the unsettlement in the Far East. 

The most interesting subject of the week, so far as the electric 
sections are concerned, has been The issue of the General Electric 
Company, whose coming we heralded a fortnight ago. For 
some occult reason the market in the Stock Exchange has not 
taken very kindly to the new comer—possibly because no extensive 
dealings have been started. The Preference shares are nominally 
$ to f premium, and the Debentures are about 21 premium. 
Another arrival in the market came on Monday, the City of London 
Electric Lighting Company offeriug £200,000 second Debentures at 
par, carrying interest at 44 per cent. The issue has met witha 
comparatively chilly reception, although the security is good enough. 
With the prospectus are published statistics showing that the com- 
pany’s net revenue last year was a little under £49,600, the lowest 
it has been since 1895. The subscription lists closed on Thursday, 
October 18th. 

Despite the nonchalant attitude displayed by the market towards 


new Debenture issues, it is noteworthy that the supply of Electric 


Supply Debentures is now very small, while the demand for them is 
on the increase. Edmundson’s, County of London, and Metropolitan 
Debenture stocks, all mark an advance in price this week, and will 
probably go better vet. The sale of anything in this section at 
present quotations will probably be regretted later on, and under 
the circumstances, it is perhaps singular that more avidity should 
not have been shown for the General Electric Company's stock. 

Metropolitan shares are harder, and are still by no means dear. 
Should a genuine revival set in amongst electrical supply shares, it 
seems probable that a £10 share standing at 14 will command more 
consideration than a £5 share at 153, like St. James's, or at 123, the 
price of Westminsters, even though the return per cent. should be 
less. 

Allowing for the marking of the prices ex dividend, Anglo- 
American Ordinary has dropped 1}, and the Preferred 1 per cent., 
while the “ A” stock is down a half. The new German cable is the 
all-pervading skeleton in the market, and dividend estimates for the 
„A have fallen from 128. 6d. to 7s. 6d. per cent. Weeks ago we 
warned our readers of the fall that was inevitable, and those who 
sold their Deferred in the neighbourhood of 12 on our suggestion 
should wait for the price to touch 10 before repurchasing. Even 
at the latter figure the stock will be dear on merits, but after a 2 
per cent. drop in Anglo “A” there usually follows a reaction. 

The Eastern stocks and shares are all harder, Chinas suffering 
no change in quotation upon the taking off 2s. 6d. per share 
dividend. Eastern Ordinary receded a point, but the deduction 
was 1} percent. Submarine Cables Trust, shorn of 3 per cent., 
immediately got back 2 points in the price, and Reuter’s shares at 
7h, ex 4s., are the same as they were before the dividend’s deduction. 
No change has taken place in Globe Telegraph and Trust. 

Manufacturing and miscellaneous companies ought to be having a 
good time generally, electricity being so greatly in demand. Twice 
a score of municipal bodies in England alone are now busily 
engaged on new lines, and the shareholders in the undertakings we 
have mentioned should be enjoying the fruit of this activity ere 
long. 

Babcock & Wilcox Ordinary, at 28, are a shade barder; Callender's 
are good at 13, the 10 per cent. dividend being considered satis- 
factory; and Willans & Robinson Ordinary at 11 are ex 58. dividend. 
Electric Construction at 23 may commend themselves as a likely 
speculation for a quiet advance; the company pays 6 per cent. on 
its shares, which are of the denomination of £2 each and are fully 

id. 

P We are able to state that at last the new British Electric Traction 
shares are all placed, the remaining few hundreds, we understand, 
having been taken up since we last wrote. Considering what a 


source of weakness the hanging about of these new shares 


bas been to the existing issue, we should imagine that share- 
holders will be greatly relieved to hear our news. A4 definite 
time should have been fixed for the reception of applications 
from the proprietors, and if, after the period expired, any shares 
remained, tenders might have been invited from some syndicate 
strong cnough to keep the shares off the market until the issue bad 
been digested by the other shareholders. This would have 
strengthened the price, instead of weakening it. 

Active dealings suddenly developed in Anglo-Argentine 6 per 
cent. Debenture stock on Tuesday, and six bargains were officially 
recorded on one day. As a rule, one bargain every six weeks i~ 
about the average. The price is still about 130. Electric railway 
descriptions are unchanged. Fresh sales of National Telephone 
Ordinary have reduced the price to 43 lagain, at which it stood a 
fortnight ago. This is the lowest touched this year. 
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-| Business done 


I Stock 


BTTV 


ol one year and the first part o 


the next. 


Present Dividends í for Closing Closing sowing i 
laue A the last three years. Odlober idib, Odeber Lin. October 11th, 
1897. | 1898. 1899. Highest. | Lowest. 
110,900 | African Direct Telegraph, 4 % Debs. ~ ie *. | 99 —103 99 —103 
125,000 Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. | 985 . | 85 — 90 85 — 90 és 
875 520 | Anglo-American Telegraph ... tock 3 £3 9s. 73/6 | 58 — 61 56 — 59xd| 58 56 
3,062,240 Do. do. 6 % Pref. Stock 6 6 % 6 % 109 110 1053 -1063xd] 1094 | 1068 
3,062,240 Do. do. Deferred’ *. |188. of £1 78. 102— 113 | 104— 11 11 104 
Chili Telephone, Nos. 1 to 44,000 5 | 4 & 3 45 22— 3 21— 34 des ae 
Commercial Cable aa Sy = ee 225 * 31008 8 % | 8 % 165 —175 165 —175 = aa 
Do. do. Sterling 500 year 4 % Deb. Stock Red. wE 100 —102 100 —102 1013 1004 
Cuba Telegraph a Da 8 ase 5 5 —. | 1017 8 7 * &— 72 64— 72 site cite 
Do. 10% Pref. 10 10 10 & . | 15 — 16 15 — 16 
Direct Spanish i a 5 4 4 4%| 4— 5 4— 5 
0 Do. do. Cum. Pref. . 5110 %| ... ae 9 — 10 9 — 10 
Do. do. 4 Debs. 50 . 100 —104 4100 —104% 100 
Direct United States Cable 20 34% | 38% 3 % | 108— 111 103— 11 xd 101 104 
Direct West India Cable, 43 2 Reg. Deb. 00 “si 99 —102 99 —102 ie 
Eastern Telegraph, Ord. Stock és ant Stock 7%17% 7 % 149 —154 |148 —153xd 1524 149 
Do. 34 Pref. Stock ` site T OO; ... se 99 —102 99 —102 xd} 1014 | 99 
Do. Mort. Deb. Stock Red. ... Stock 4 bie *. 114 —119 115 —120 5 sis 
Eastern Extension, 1 and China Telegraph 10 7 7 Y 7 „ 15 — 151 15 —15$xd 154 15 
Do 5% (Aus. Gov. Sub.) Deb., 1900, red. ena 100 | 5. % 
{ drgs., reg. 1—1, 049, 3,976—4,326 = — 
do. Bearer, 1,050—3, 975, 4,327—6, 400 | 100 | 5 —.— pee et at 
„Do 4 % Deb. 115 i i ` 1 m 555 Stock] 4 113 —118 113 —118 
astern and South African Tele 4 ort. De 
| clograph, 3,000, red. 50 100 99 —102 99 +102 | 100} 
Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 180 000 | 25] ... we | 100 —103% 100 —10 3% ies 
180,227 Globe ge and Trust 10 50 53 5t% oii 10ł— 11} 11! 103 
do. 6 % Pref. 10 | 6 6 15 — 154 15 — 153 153 
150,000 Great Northern Telegraph, ug 1 a = 10 10 Y 122 31 — 33 32 — 34 ais 
Halifax an uda Cable, 4 Ist ort. e 
A Rel. : 100 | ... | .. | 98 —101 | 98 —101 
17, 000 | Indo-European Telegraph . bie 25 10 & 10 % |10 % | 49 — 53 49 — 53 
100, 000/| London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 sa . . |103 —106 |103 —106 
Montevideo Telephone, Limited, Ord., Nos. 1 to 72 680 Li s 5 sais 1— 2 — ves 
Do. do. do. 5% Pref., Nos. 1 to 86,492 114 & 4' 24 2— 1 |, — 1 5 ee 
National Telephone, 1 to 490,000 56 65 5 44— 43 4g— 4§ 459% 43 
Do. 8 Cum. 1st Pref. 10 | 6 6 6 13 — 15 13 — 15 yes on 
Do. Cum. 2nd Pref. ... 10 | 6 6 & 6 & 13 — 15 13 — 15 85 
Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 | 5 5 6 5 — 5} 5 — 5} By}... 
Do. 33 % Deb. Stock Red. À Stock A 34% | 34% | 97 —100 9% —100 982 | 98 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 V 5 A 1— 13 1— 13 * ‘ei 
100, 0001 Pacific and Buropean Tel., 4 % Guar. Debs., 1 to 1,000 . 100 4 %% . . 100 —103 100 —103 a 
11, 839 | Renter's.. sae 85 5 % 5%! 7— 8 7 — 8 xd ... saù 
3, 381 | Submarine Cables Trust ae Cert.) ... es .. 126 —131 124 —129 xd 1292 
58,000 United River Plate Telephone Mes 5 5 6 |7%| 42— 52 41— 5} 5 We 
16,639 Do. ‘do. 5 5 Cum. pref. 5 Nos. 1—16 639 5 ase i ssi 43— 54 41— 5} 5 si 
179,947 Do. do. Debs. . Stock 104 —107 104 —107 TA ae 
200, 0003] West African Telegraph, 5 % Dee. 100 | 98 —101 98 —101 es yi 
30,008 | West Coast of America, Nos. 1—30, 000 and 58, 01163, 008 22 4— 1 — 1 = =e 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel 100 100 —103 100 —103 H 
389,731 Western and Brazilian Telegraph 4 Deb. Stock Red.. Stock 9 * — * S cis i A zi 
207,930 | Western Telegraph, Ltd., Nos. 1207, 93o0o 10 7 7 148153 142— 151 153 14 
75,000 Do. do. 5 00 Debs. 2nd series, 1906 100 | ... sag .. 103 —106 103 —106 eas ss 
88,321 | West India and Panama Telegraph .. 10 1 2 „ 1 1— 1 2— 1 2 
34,563 Do. do. do. 6 % Cum. 18t Pref. 10 6 Pee ie 64— 74 64— 74 75 735 
4,669 Do. do. do. 6 ¥ Cum. 2nd Pref... 10 6 6 — 7 8 
80,0002 Do. do. do. 5 % Debs., Nos. 1 to 1 800 100 | & 105 —108 105 —108 * 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, et 5 45 6 6 7 — 8 7 — 8 : 
12,000 Do. do. 7 yy, Cum. Pref... 5 7 as ais 81— Ob 84— 93 ; 
50,000 | Charing Cross and Strand Electricity Supply . 5 7 8 9 9 — 10 9 — 10 : 
20,000 Do. do. do. e pa 44% Cum. Pref. Oil's tes a Po 54— 52 541— 54 ; 

34,000 Chelsea Electricity Supply, Or. 5 6 6 % 64— 72 71 Ths 
150,000 Do. do. do. Deb. Stock Red. ... Stock 4} see . . 110 —113 110 —113 Sa re 
60,000 | City of . Electric Lighting, 40,001 —100, 000. 10 10 6 4 5 84— 94 8 — 9 812 8 

40,000 Do. Cum. Pref., 1 to 40,000 . 10 | 6 6 . | 12hR— 133 123—134 12 
400, 000 Do. 5 Deb. Stock, Scrip. (iss. at £115) all paid eS sien .. 124 —129 124 —129 125 

40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nů nil 4%] 8— 93 84— 9- 

20,000 Do. , do. do. 6 % Pref., 40,001 — 60,000 10 6 % 6 . 11 — 12 11 —12 py 
200,000 Do. 43 J Deb. Stock, Prov. Certs (all paid) Rd. 9... .. 107 —110 108 —111 | 109} 

26,100 | Edmundson’s Elec. Corp., Ord. Shares 5 aes 5 5 W 41— 5 44— 5 a 

75,000 Do. do. 44 % lst Mort. Deb. Stock. .../100] ... | ... | ... 100 —103 101 —104 w 
110,000 | London Electric Supply Corporation, ar ee Orc. 3 iya 5 12— 2} 11— 2} 885 

49,840 Do. do. do. 6% Pref.| 5 6% . | 4— 5 44— 54 |... 
250,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock ee . . 100 —102 100 —102 ioe a 

85,000 | Metropolitan Electric Supply, 101 to 62,500 ... 10 5 * 5 13 — 14 133— 144 14 132 
220,0007 Do. 44% First Mortgage Debenture Stock .. |111 —114 112 —115 PA ab 
220,000 Do. 34% Mort. Deb. Stock Red. 9 5 Stock 97 — 100 97 —100 984 | 984 

6,452 | Notting Hill Electric Lighting 8 aus 10 6 144— 154 ‘| 144— 154 Soh Si 

40,000 | St. James’s and Pall Mall Electric Light, Ord... 5 144 150 Wy 15 — 16 | 15 — 16 15 

20,000 Do. do. 7 % Pref., 20,081 to 40,080 8 — 9 8 — 9 bie 

12,000 | Smithfield Market Elect. Supply, Ord. ... 2— 2% 2— 23 

50,000 Do. do. 4 % Deb. 85 — 95 85 — 95 25 

65,000 | South London Electricity Supply, Or 10 3 — 4 3 — . 4 ai pi 

79,900 | Westminster Electric Supply, Ord., 101 to 80,000.. 5 12 x, 12 % 13 % 12 — 13 12 — 13 126 | 125 

Subject to Founders Shares. uotations on 5 Stock Exehange. 
t Unless otherwise stated all shares are fully paid A D 
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20,000 | British Aluminium 7 % Cum. Pref. . 


300,000 Do. do. 5 & 1st Mort. Deb. Btock Red. sca 
30, 000 | British Electric Traction ate i tir 
50, 000 Do. do. 6 V Cum. Pref. eae 
200, 000 Do. do. 5 tual Debenture Stock 
85, 0001 {British Electric Works Co., Ord. £1 shares, 50,001—135,000 8— is 8 
50, 000 if Do do. 6 V Cum. Pref., 1—50, 000 §— es ; 
500 t Do. do. 44 % Ist Mort. Deb. — ‘as i 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ... 15 % 15 20 J 11 — 12 11 — 12 . 
27,500 Do. do. 6% Cum. Pref. Nos. 1 to 27,000 sis se wes 52— 21 51— 62 me 8 
105,731 Brush Elecl. Enging., Ord., 1 to 90,000 6 V 12— 11— 2 1 | S 
105,731 Do. do. Noz oam 6 % Pret., 1 to 90,0 m 21— 2 21— 25 2 
125,000: Do. 4 Porp. eb. Sto 48 106 —111 1106 —111 5 
125, 000 Do. do 44 Y Perp, 2nd Deb. Stock 8 102 —104 102 —104 8 
20,000 | Callender’s Cable Construction Nos. 1—20,000 12i— 1384 : 5 
20,000 Do. do. 5 428 Cum. Pref. si 5 — cre 
90,000 Do. do. i ag Mort. Deb. ‘took Red —. 8 110 —114 110 —114 „ 
213,583 Central London Railway, sés 104— 102 10 — 1% 10§ | 10 
61,033 Do. do. Pref. half-shares .. 5 — 5 5 — 511 
71,447 Do. do. Def. do. i : 5 — 53 5 — 51 
855,000 ony and South London Railway ... . |S 14% 58 — 61 58 — 61 p 
37,500 | Do. = Onl. shares Hot. 23,501 to 60,000... 5 — 6 5 — 4 
32,098 | Crompton & Co., Nos. 1 to 32 sles 7 34— 4} 33— 
100.000 Y. Ho. 5 J 1st Mort. Reg. Debs., pami) i% 99 —102 99 —102 
7 £100, and 901 to 11, 000 of £50 red oe r$ ae T 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 6 6 6 11— 2} 12— 2} E E 
17,139 Do. do. do. . Shares, 01 —017, 139 6 6 6 34— 44 34— 44 E eee 
344,023 Do. do. do. Deb. Stock Red si tos . | 90 — 92 90 — 92 909 90 
112,100 | Electric Construction, 1 to 112 00 ... 6 & 6 6 Y 2— 2ł 2 — 24 22112 
25,000 Do. do. Cum. Pref., 1 to 25, 600. 7 7 m 2 32 21— 3} a s 
140,300 Do. do. Perp. 1st Mort. Deb. Btock aes see sia 5 
, 9,6007 Grsenwood & Batley, 7 & Cam Pret, 1 to 9,600 .. 7 7 7 iy 
80,000 Henley's (W. 3 Telegraph 8 Ord. dem os: ds : 12 14 15 F 
30,000 Do. at d Pret 7 7 ™ 8 
50,000 Do. 0. 8 44 Mort. Deb. Stock... "tose 44 ee ss — 
50,000 India- Rubber, Gutta-Percha and Telegraph woe a 10 10 %) ... 5 
300,000 Do. do. do. 4% 1st Mort. Deb. 100 oe ea as — 
37,500 Liverpool Overhead Railway, Ord. ll. 10| 3 345 .38% as 
10,000 f Do: do. Pref., £10 paid 10 | 5 5 5 es 
37,350 | Telegraph 9 and Maintenance 12 | 15 15 15 — 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 1000 ‘de 725 — 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20 000 5 een 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000... 5 oer 
540, 000?! Waterloo and City Railway, Ord. Stock... .. | 100 


t Quotations on Liverpool Stock Exchange. 
LATEST PROCURABLE QUOTATIONS OF gg hab ES NOT OFFICIALLY A on 


t Unless otherwise stated all shares are fully paid. 


Brompton and Kensington, 44 24278 18 7014, of £100, 108—106, aT tebridge Electric 
National Electric Free Wirin 18 — 18; lst Preference Teo, on ae e 8 28 (fally S ally paidh -Fb 
Oldham, Ashton, and pine rah 1210 pa , Ord 164—174. ` 100-308. Dividend, 1800, on Ordinary 
Do. , 10—10}. T. Parker, £10 (fully paid), 172. 
2 P Birmingham i A Bank rate of Giggount 4 per cent. (July 19th. 1900). 


MARKET QUOTATIONS, Wednesday, October 17th. 


CHEMICALS, &o. This week. | Last week. ino. or Deo. 


METALS, &. (continued.) 


This week. | Last week. line. or Des 


— — — —— —— — a 


2 Acid, H 5 z . per owt. U 6j- g Copper Sheet .. per ton £86 298 £1 dec. 
a „ ... per ows. 2 9 „ RW. per ton £85 £96 £1 dee. 
a y Orale os Se .. per owt 83/- 82/- 6€  (Hlectrolytic) Bars .. per ton £83 10 £83 10 oe 
a 5 Saipburio .. per owt. 5/6 6/6 6 en 50 Sheets .. per ton 292 £93 ° 
; Ammonia, Mu Muriate (fab. F 285 10 5 i HO. wire par . “Sean” . 3 
a r n 6 99 92 0 per le oe 
1 1 7 . 
a .. per ton ” ee per i6 — 9 
a Bisulphide Dt Carbon . per ton £15 215 n German Bilver Wire per Ib. 10 oe 
a Borax per ton £17 10 217 10 k Gutta-percha fine per lb. 8 vs 
a Bensole (90 %) per gal. q- qj- h India-rubber, Para ane per lb. 4 4/8 to 4/4 dec. 
2 „ (50 per gal. 6/6 5/6 í » Charcoal Shee per ton 21 £18 5 
a Copper Sulphate per ton 225 £25 i n ' Pig (Olat elani u warrants) . per ton 61/9 636 Nd. inc. 
a Nitrate . per ton 2% 225 . i n F per ton From £11 | From 411 . 
‘ „ White 3 per ton £81 £81 1 „ Berap, per ton 70/- to 13/6 / to a . 
Mithylaved Bpirit Sg | as | ae n Wire, gulvanised No.8 .. er ton 247 15 4 218 U to . 
å etby. per to to 
@ Nap ven per gal. 18 
Pamper ome | | . 
a Po n „in casks per Bad. oe per . 
a „ Caustio (75/80%) per ton 2 m Manganin Wire No. 28 per lb. 8/- 87 
a vw is per ton £85 £85 g Meroury per bot. 29 26 £926 
a Shellac 45 per owt. 62/- 62/- d Mica ‘in original cases), small per lb. Sd. to 9d. | dd. to 9d. 
a Sulphate ot Magn nesia per ton 24 10 24 10 a 70 i 9 lcs per lb. 1/9 to 2/9 | 1/9 to -pa 
a Sulphur, Sublimed Flowers . per ton 26 £6 55 ’ .. per lb. 9/8 t07/8 38/8 to 7/8 
x m 5 per ton 28 10 £5 10 ? ohare ed Bronse piain cant goa per lb. | 1/1 to 1/4 | Vito 1/ 
Lum .. per ton £5 £5 per lb. 8 to 1/4 10 to 1/4 
a Soda, Caustion (white 70 %) .. per ton £10 15 £10 15 i 11 “trip beet per lb. 1/8 13 
a „ .. per ton £8 £8 P Platinum 92 per oz. 23 13 6 38 18 6 
a n Bichromate, casks per lb Ad. od. i Silicium Bronze Wire per lb. | 103d. to 1/1 | 1 to 1/1 
Steel, Magnet, aco’d'ng to deso'p'n per ton] From £15 20 
METALS, & „ A ei ai 
. block .. . per ton ort £188 | 4 
d Aluminium Wire, in ton lots.. par ton LI f n fo i per lb. 2/- Yy- 
heet, in ton lots per won £191 2191 ne 1 wire, Nos. 1 to 16 per lb. 1/9 179 
P Babbitt's metal ingots.. . £90 to 1 £80 to ye . pP Wpite Anti- friction Metals — 
e Brass (rolled metal to 19") basis per 15 1 i is | “ White Ant” brand. per ton] £40 to £70 | £40 to £70 
e „ Tube (brazed) . j Yarns, Cotton, Single 101b. bral’ s per Ib. ‘ . 
6 „ » (solid drawn) var ib i | » Best Flax, lea. .. per 
e Wire, basis per lb. „ Hemp, 8 ply 10 lbs. .. Per lb 
8 copper Tubes (brazed) .. per lb. | „ Russian, 10 lbs. .. per lb ‘ 
(solid drawn) .. per lb 22 Jute, 180 lbs. rove per ton; £14 10 £14 10 
i Copper Bars (best selected) .. per ton 285 286 £1 dec. | BRE t. (Vielle Montagne ond.) per £H 5 nett. £H 5 nett 
a Messrs. G. Boor & 1 EIA G.-P. and Tele Works k Messrs. Morris Ashby, Limited 
Quotations b The British Phila tte Co., Ltd. | Quotations Messrs. James 4 o., Quotations | ™ Messrs. W. T. Glover 4 Ca., Lat 
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BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, BRADFORD 
1900. 


SMALL SCREW GAUGE. 7 


Report of the Committee, consisting of Sir W. H. PaEEcs (chair 
man), Lord KELVIN, Sir F. J. BRAMWELL, Sir H. TRoEMan Woop, 
Major-Gen. WEBBER, Col. Watkin, Messrs. R. E. CROMPTON, 
A. STROH, A. Le Neve Foster, C. J. Hewirt, d K. B. ELPHIN- 
groxk, E. Rido, C. V. Boys, J. MARSHALL GORRHAM, and W. A. 
Price (secretary), appointed for the purpose of considering 
whether the British Association form of thread for small screws 
should be modified, and if 80, in what direction. Drawn up by 
the secretary. 

(Section G, September 11th.) 


(Concluded from page 602.) 


The forms of the screws tested are shown in figs. 5 and 6. The 
diameters, both at the top and the bottom of the thread, were the 
ame in all the screws, and also in all the nuts. The screw-threads 
were.in all cases flat topped, with slightly rounded, but nearly flat, 


bottoms. The pitch of the screw was the same in every case, 16 to 


the inch. The three threads had angles respectively of 40°, 50°, 


and 60°. Each screw was cut with a single point tool, ground to 
the correct angle, from a cylinder previously turned to the correct 
diameter. The nuts were cut with single point inside turning tools, 
also accurately ground, in a cylindrical hole previously bored to the 
correct diameter. 

The outside diameter of each screw was w inch (4375), and the 
inside diameter of each nut was 3575 inch. A clearance of 005 inch 
was given at the top and bottom of the thread in every case. 

Fig. 5 shows the form of the screw and nut, having an angle of 40“, 
and the dimensions which are figured are the same in each of the 
other two cases. 

Fig. 6 gives the outlines of the contact surfaces of the screw and 
nut in each of the three cases. In this figure the dimensions are 
figured in thousandths of an inch. 


Fig. 6. 


The dimensions employed for these ecrews were chosen as sizes, 
which, while not extravagantly outside those of the screws to which 
the data are to be applied, provide quantities convenient for 
measurement with a micrometer gauge, and for the testing machine. 

The following results were obtained :— 

A.—Torque required to turn a pair of the screws in two nuts, each 
‘226 inch thick (3°6 threads) drawn apart with a strain of 1 ton. 


Angle of thread. Torque required. 


40° 11 ft. lbs. 11 x cos 20° = 10°34 
50 i 13 x cos 25° = 11:7 
60° 1 18 x cos 30° = 15˙6 


It will be observed that frictional resistance to unscrewing 
increases with the angle of the thread much more rap.dly than in 
Proportion to the increased surface pressures due to the oblique 

The above figures, from specimens black from the hardening 
Process, are higher than one obtained from a screw with a bright 
Firface in a preliminary experiment, by about 90 per cent. 
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. B.—Pnll on the screw required to Wear the thread out of a brass 
nut 226 inch thick (3°6 threads) cut from flat drawn strip. 


Angle of Force required Area of thread Shearing force per 
thread. to shear thread. sheared. square inch. 
40° 5,500 lbs. 2275 sq. in. 24,160 lbs. 
i 50° 6,220 „ 250 5 . 24,880 „ 
60° 6,590 „ 270 j 24, 200 „ 


In this table the area of the thread sheared is obtained from a 
measurement of the space left for the thread of the nut between the 
successive threads of the screw, so that this area is less as the screw 
thread has a wider top. 

C.—Pull required to shear the thread away from a cast brass nut 
250 inch thick (four threads). 


Angle of Force required Area of thread Zhearing force per 
thread. to shear thread. sheared. square inch. 
40° 2 4, 890 lbs. 253 sq. in. 
2 4,760 L L IL 
mean 4,825 „ 19,080 Ibs. 
50° 92 5,400 „ 2775 „ 
2) 5,130 „ „ u 
mean 5,265 „ 18,960 „ 
60° 2 5,500 „ 300 „ | 
2) 5,600 57 77 7 
mean 5,550 „ 18,500 „ 


In these experiments only one screw and one nut were used in 
each pull, the connection to the other side of the hexagonal sleeve 
being made with a 4-inch steel bolt. Two nuts of each size were 
sheared. In this case no measurements were taken of twisting 
torque. 

D.—The screw of 60° was tested on a brass nut ‘250 inch thick 
(four threads) made from hard drawn rod. 

1. Screw broke at 10,280 lbs. along line d, fig. 3. 

2. Another similar screw sheared the nut at 10,820 lbs. Area 
sheared 300 square inch. Shearing force per square inch 
36,070 Ibs. 

In all cases the nut was sheared along the outside surface of the 
screw, not at the bottom of its own thread, so that the hole left was 
a tight fit for the screw which had been pulled through. 

These figures suggest the following conclusions :— a 

1. That the angle of a flat-ended thread has little effect on the 
resistance of the nut to shearing, except so far as it affects the area 
of the surface to be sheared; and the advantage possessed by the 
60° thread over the others is only due to the fact that its flat top is 
narrower than theirs, and the base of the nut thread correspondingly 
wider. From analogy with the relative behaviour of sharp and 
blunted dies used in stamping, it seems that a flat-topped thread 
with sharp edges would shear a nut more easily than a rounded 

. thread. 

2. That the strength of the thread of the nut, compared with that 
of the core of the screw, is such that generally in practice nuts are 
stronger than their screws. 

For example, a flat-ended thread of the dimensions of No. 0 B.A. 
of 40 ton steel will break before it strips the thread from a hard 
drawn brass nut 3 inch thick. So a similar screw of the dimensions 
of No. 6 B.A. of the same stcel will break sooner than strip a 
brass nut +; inch thick. : f 

With steel nuts, the nut will generally be very much stronger 
than the screw. 

3. Considering (a) that the holding strength of a screw bolt is 
generally determined (and that especially in small screws) by the 
resistance of the bolt under tensile stress; and (b) that, as ascer- 
tained by Prof. Martens, the resistance of a screw bolt to fracture 
is very largely diminished by simultaneous torsional stress; it 
is desirable that such resistance as may be desired to tightening 
or loosening a bolt should be obtained by means of the friction 
of the under surface of the nut or screw head, and that the friction 

-of the threaded surface of the screw itself should be as small as pos- 
sible. From this point of view, experiments.A indicate that an 
angle of thread of 40° or 50° is to be preferred to an angle of 60°, 
and that especially so in the case of small screws. 

The authors of this report are under a great obligation to Prof. T. 
Hudson Beare for his kind assistance in ascertaining the breaking 
strains of the specimens. 


THE OPERATION OF A COMBINED LIGHT- 
ING AND POWER PLANT.“ 


By J. H. PERKINS. 
(Concluded from page 603.) 


STREET RarLway WORK. 


In taking up the work necessary to fulfil a contract for furnishing 
power to operate a street railway, we had very little time in which 
to perfect our arrangements and have things in running order. The 
first thing which came to mind in operating the rotary transformers 
from the 60-cycle two-phase current, was what will be the effect of 
the rapidly changing street railway load upon our lighting system? 
We could get no definite answer from the manufacturers of the 
electrical apparatus in the way of guarantee or specifications as to 


* Read before the Ohio Electric Light Association, at Toledo, O., 
August 15th, 1900. Mr. Perkins is assistant manager of the 
Youngstown Gas and Electric Company at Youngstown, O. 
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what would be the effect on the generators and our station voltage, 
and we knew very little concerning the outcome. 

After careful consideration we decided to add a second set of 
bus bars to our switchboard, which we now call the power bus bars, 
and to add a switch for each generator connecting with this set of 
bus bars. Our idea was to be able to operate any generator or any, 
combination of generators on either set of bus bars, or on both sets 
at the same time, if desirable. In this way we can make any pos- 
sible combination, and operate the railway, or power bus bars, 
independent of the lighting, or in parallel with the lighting, as 
desired. The street railway service which we are required to 
furnish is a peculiar one. The railway operates an amusement park 
at its terminal, causing an immense summer traffic, while the winter 
traffic is comparatively very much lighter. We figured that this 
would give us not only a day load, but a very good summer load, 
our ofdinary summer lighting load being very light. In other 
words, we not only thought of increasing our all-day load, but of 
season business as well. This has been found correct, except that 
the two heavy loads overlap to some extent during the early fall for 
about two weeks. 

At the car barns and rotary sub-stations, located between the 
termini of the road, are two 200-K w. rotary transformers, working 
parallel, both on the alternating and direct current sides. During 
the day in winter time and through most of the summer the load 
varies from nominal no load to 225 kw. On special days during the 
summer, and during the evening all summer, the load varies 
between 0 and 500 xw. The zero loads under these conditions are 
necessarily less frequent. 

Our station apparatus consists of two belted machines and one 
direct connected, and we are at present installing a second 
direct connected unit. The belted engines are ordinary tandem 
compound high-speed engines, with fairly good governors. The 
direct connected engine is a vertical cross compound. None of these 
engines had been designed with special reference to running rotary 
transformers, but had been adjusted to run their generators in 
parallel. l | 

On the starting of the rotaries it was found that they would 
operate perfectly satisfactorily on the belted engines with no sign 
of pumping or any cause for complaint. In trying to operate the 
rotaries with the direct-connected engine we found considerable 
difficulty. Experiments were carried on to determine the location 
of the trouble. It was undoubtedly in the engine. The operation 
of this engine in furnishing incandescent lights has been highly 
satisfactory, and the operation under varying conditions of lighting 
load has been the source of much pleasure to visitors at our station. 
A dash-pot was put on the engine to steady the action of the 
governor, and this helped matters to some extent, but by no means 
relieved the pumping of the rotaries, which was very severe. The 
governor was experimented with, and by blocking it out of action, it 
was found that the trouble did not lie there. The final conclusion 
was that there was some unbalanced action of the engine which pro- 
duced a pendulum motion or an irregular angular velocity in the 
rotation of the engine. 

It must not be forgotten that, under ordinary circumstances, this 
engine regulated very closely, being well within 2 per cent. The 
cause of the rotaries pumping was an uneven motion during any 
one revolution of the engine, causing an unsteadiness in the action 
of the rotaries. The permanent cure for this action seems to lie ip 
a larger fly-wheel. The temporary relief for the trouble was found in 
running a large two-phase induction motor without load, which resulted 
in a considerable fly-wheel effect, both electrically and mechanically. 
Two wattmeters were connected reversely in the circuit of this 
motor, their readings showing very plainly that the result was the 
giving and.taking of energy to the system as it was needed to 
balance the irregularities produced by the engine. With the 
installation of this motor we have had no further trouble from 
the pumping of the rotaries. It was impossible at the time to 


change the fly-whecl of the engine. This will probably be done 


later on. 
The interesting point in connection with this railway service is 
the effect upon the lighting system when the two are in parallel. 


We were very agreeably surprised at the outcome, and it was found. 


that, except for very heavy overloads, the fields of the rotariés could 
be adjusted for a power factor of one at medium load, thereby giving 
our generators a lagging current at light load and a leading current 
at higher loads and overloads, which resulted in keeping down the 
voltage, which would ordinarily be high on suddenly taking off so 
large a load from the machines, and raising the voltage, by reason 
of the leading current at overloads, thus causing the voltage to rise, 
which would ordinarily be low at overloads. 

The increase of voltage at overloads can be adjusted by the fields 
of the rotaries, so that we can overcome not only the drop in the 
machines, but the drop in the speed of the engines, and with a load 
of 50 per cent. lighting and 50 per cent. strect railway service, the 
railway service varying this full amount instantaneously, we can 
operate with a voltage change on the lighting not exceeding 14 
per cent., which, I think, will not be noticed by any ordinary 
observer. On extreme overloads, however, it is more difticult to 
get these results. 

After our experience in this matter, I would not say that, asa 
gencral rule, it would be policy to operate street railway service 
and lighting from the same machines of this type under all condi- 
tions, Under ordinary circumstances, however, it is perfectly satis- 
factory, and, as you will note, we have made it possible, by our 
switchboard arrangements, to work in either way at will, and in any 
arrangement for operating this sort of service, I would recommend 
the same provision. 

Since the matter is closely allied with the operation of machinery 
in parallel, it might be well to diecuss at this point the question of 
engines in regard to this feature. i 


a 


The lower the frequency with alternating apparatus, the better 
will be the operating on parallel. In the case of 4 combined light- 
ing and power plant, which we have assumed, a frequency much 
less than 60 cycles is out of the question. We have found that the 
parallel operation of high speed, belted engines of different sizes is 
the easiest possible combination. In fact, we were for a time 
paralleling two generators on these engines which were connected 
dead opposite on the synchronising lamps, and they went into step 
without trouble. The belts act as a flexible connection between the 
two, and once the machines are together, it is almost impossible to 
get them out of step. With direct-connected engines, however, the 
case is different, for we do not have this flexible connection, and any 
influence towards an unsteady or oscillating motion tends to cause 
pumping and serious trouble, if not counterbalanced by some 
exterior influence. . i ` : 

Do not understand me that it is a poor regulating engine which 
causes this trouble; in fact, engines with a considerable drop in 
speed between no load and full load have been found to operate 
machines in parallel better than cloge regulating engines. It is the 
unsteadiness of motion, or, more exactly, the irregularity in angular 
velocity which seems to cause trouble. This may be caused by a 
racing governor, a too sensitive governor, or by an unbalanced con- 
dition in the working parts of the engine itself. In some cases this 
trouble has been relieved by a dash-pot on the governor, in some 
cases by pole shoes or dampening magnets on the generator, and in 
some cases by a larger fly-wheel. i 

I am satisfied that in the case of our vertical direct-connected 
engines, it is the unbalanced effect between the upward and down- 
ward stroke whìch causes the trouble, and it wonld seem that 
this could only be relieved by a larger tly-wheel. The engine which 
we are now installing is horizontal, cross-compound. With syn- 
chronous apparatus, it is inherent that any unsteadiness in the 
system should cause trouble. The rotary transformer is of this type, 
but if the system consisting of rotaries, generators, and engines can 
be carefully designed, I think there should be no trouble, and the 
rotary transformer is certaiuly a very serviceable piece óf appa- 
ratus, if we relieve it from any unbalanced condition in the system. 

Another feature’ which we have learned in the operation of this 
system, and especially in the operation of railway service, is that 
the modern alternating current generator will stand more punish- 
ment in overloads than any other machine which we have yet had 
to deal with. To obtain the best results, however, the capacity of 
the engine must be relatively large. 

To sum up, we have found that, by the addition of a reliable 
motor service, by the introduction of constant potential arc lamps, 
thereby securing the lighting of factories and shops working on 
night turn, and by the addition of this railway service, we have 
obtained a night load which is almost double our former all-night 
load, we have secured an all-day load which is three times as large 
as our former day load, and increased our summer-night loads to 
double their former value, and increased in no case our objectionable 
night peaks during the winter in anywhere near the same pro- 
portion. By this uniform system we have increased the reliability 
of the service, and our records show that by this uniform system and 
an increased output due to the more even load, we have considerably 
decreased the cost of manufacture per kilowatt, thereby being able 
to give somewhat better rates and a general increase in our business 
all along the line. 

I do not wish to imply that this system is perfect: we still have our 
troubles ; but I do think it is a step looking toward modern methods, 
and I trust this experience may correct some misapprehension and 
prevent some mistakes in the plans for the installation of such a 
system. : ; 


— 


CORROSION OF BOILER TUBES. 


Lieut. COMMANDER WORTHINGTON, of the United States Navy, 
writes on boilers in the Engineering Magazine. He sums up the 
usually recognised causes of corrosion as follows: 

1. Fatty acids from organic oils. 

2. Hydrochloric acid due to salt water and the decomposition of a 
part of its Mg Cl at high temperatures. 

3. Galvanic action. 

4. Salt water; the same as 2. ` 

5. Carbonic acid gas in the water. 

6. Air in the water. ; 

The first cause will not be present if only mineral oils are used. 

The second cause he distrusts as unlikely, asking why chloride of 
iron has not been found yet. 7 

Cause 3 may be due to the presence of mill scale on the plates or 
tubes. Tubes should, therefore, be pickled, while galvanised steel 
or iron should replace brass for internal feed pipes. 

Cause 4 is generally objectionable as a solvent of steel and iron 
as well as a producer of scale. All fresh water would prevent 
galvanic action, but it is apt to contain organic matter, and there- 
fore, carbonic acid gas, which is so important a factor in producing 
corrosion, for not only does it act direct, but it also serves as an 
oxygen carrier, conveying oxygen to the iron. Water may be tested 
for organic matter with hydro-sulphuric acid which darkens it if 
organic matter be present. The remedy is a sufficient evaporator 
to render the ship free of outside sources, and self-contained air is 
only removable by boiling of a prolonged nature, but oxygen in this 
form can be neutralised by zinc. 

To summarise the preventives of scale the author says: Allow no 
mill scale to appear on any tube put in a boiler; use galvani 
instead of brass pipes internally. They are easily renewed when 
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rusted out. Provide a sufficient evaporator so as to preclude all 
necessity for sea water, and also fresh water reservetanks. Keep all 
boilers closed and the water above the tubes, and keep the water 
alkaline. Use zinc plates 12 inches x 6 inches x 1 inch below 
water level, and keep the feed tank nearly boiling at all times. 
Finally, let the tube maker provide suitable tubes. At present 
appareutly identical tubes will endure, side by side, some six 
months, others perhaps six years. It is largely, therefore, a question 
of material, but it is also a question of principles. 


STEEL: ITS PROPERTIES AND TESTS. 


V. 7 
f 
THE first specification that we will note is that for steel axles. 
These are to be made of open hearth steel and are divided into 
three classes: I., car axles and straight axles generally; II., driving 
wheel axles, also straight; III., driving wheel axles of nickel steel. 
In these three types the following limits are imposed :— 


Per meat Per cent, ae ae 
Phosphorus not to exceed ... ... 0°06 985 0:04 
Sulphur 7 Š 985 *. 0°06 00 0°04 
Nickel 3 + ahs — — 3°75 


No tensile test is asked for class I. For the other two classes the 
following are demanded :— 


II. III. 
Tensile strength Pe 888 .. 80,000 80, 000 
Yield point ae Sis 40,000 50,000 
Elongation in 8 inches sa 85 18 25 
Contraction of area bes 8 — 45 


Electric car axles would, of course, come under class II. as a 


e. T 
Class I. are subjected to a drop test as follows :— 


Diameter at No. of Height. Defiection in 
centre. blows., Feet. inches. 
47 5 24 8ł 
4k 5 31 8 
54 7 43 54 


The axles are supported at 3 feet span and the tup weighs 
1,640 lbs. The anvil weighs 17,500 lbs. and is supported on springs. 
The axle is turned after each odd numbered blow. One axle is 
tested thus from each melt. The supports and tup face have a 
-inch radius. Turnings from the test specimen, or drillings 
from the mid-radius, are used for chemical test. Axles are to 
be turned on 60° centres, are to be stamped as directed, and properly 
finished. 3 

RalLS. 


Either Bessemer or open hearth steel is allowable. Best current 


practice is to be followed. Ingots must be kept vertical in pit heat- 


ing furnaces. No bled ingots must be used, and insufficient head 
must be discarded to ensure sound rails. According to weight per 
yard, the following chemical composition is required for each:— 


€0 Ibs. + 90 to 100 lbs. 
per cent. per oent. 


50 lbs. + 60 Ibs. + 
percent. percent. 


70 lbs. + 
per cent. 


Carbon . 35 to 45 38 to 48 4 to ů 5 43 to 53 45 to 55 
Phosphorus : | 
not to exceed 10 10 ‘10 10 10 
Silicon not to 

exceed 20 20 20 20 20 


Manganese not 
to exceed 70 to 1'0 70 to 1'0 75 to 1:05 ‘80 to 1:10 80 to 1°10 


A 6-feet length from every fifth blow is drop-tested head down 

with a 2,000-Ib. tup on solid supports 3 feet apart with a 20,000-1b. 
anvil. The drop is 15 to 19 feet for rails of 45 to 100 lbs. per yard, 
in five classes of 10 Ibs. range each. The breakage of the specimen 
will involve a further test of two more from the same blow, and if 
either of these fail the whole of the rails from that melt are 
rejected. If any tested blow or melt be thus rejected, other tests 
are then made of the next earlier and later blows, and the same 
process repeated until all the five blows may be rejected. Rails 
are to be well finished to template, and no rail must be over ,); inch 
less, or zu-inch greater than specified height, and splice bars must 
fit well. To do American rails justice we must say that, if not up to 
our ideas chemically, they are well-shaped. Weight may vary on 
an entire order one-half of 1 per cent. 
Standard rails are 30 feet long, which seems short and is now no 
doubt out of current practice. They are allowed }-inch variation 
in length from that specified. They must be free from burr at 
sawn ends or drilled holes and branded. No. 1 rails must have no 
injurious defects or flawg, Rails not up to this standard are called 
No. 2, and their ends are painted to distinguish them, but serious 
defects must cause total rejection. 


3 Srce Bars, oB Fisu PLATES. 
These naturally follow rails, and are specificd not to have more 


than 0°15 per cent. of carbon, 0'10 of phosphorus, and 0'3 to 0'6 of 
manganese, to have 54,000 to 64,000 lbs. tenacity, a yield point of 
32,000 lbs., and 25 per cent. elongation at least in 8 inches. A piece 
cut off the head shall bend through 180° flat on itself without 
fracture on the outside of the bent portion. The physical pro- 
pee are determined from a test piece cut from the head of a 


One tensile test piece is taken from the rolled bars of each melt 

or blow, and one bending test specimen from the head of the bar 
from each melt. This test may be made by pressure or 
by blows, or it may be made on an unpunched bar flattened. 
It is very particularly specified that splice bars shall be a good 
fit on the rails.“ This is important, and we believe that well fitted 
splice bars in electrical work pass a good deal more current from 
rail to rail than is usually expected, and considerably reduce the 
current flowing by the bonds. 


STEEL CASTINGS. ‘ 


The unsatisfactory quality and the expense of much of the 


- malleable cast-iron foisted on users is such as to bring prominently 


forward the better material, cast-steel. It is specified that ordinary 
castings must be limited to 0°40 per cent. of carbon and 0°08 per 
cent. of phosphorus. Castings to be subject fo physical test are 
limited to 0°05 per cent. of phosphorus and 0°05 per cent. of sulphur. 


Three classes of castings are presumed, hard, medium, and soft, 
the properties of which are respectively a tensile strength of 85,000, 
70,000, and 60,000 lbs. per square inch; yield point 38,250, 31,500, 
27,000 kbs. per square inch, elongation of 15, 18, and 22 per cent. 
in 2 inches, and a contraction area of 20, 25, and 30 per cent. 

Three castings from a melt may be tested to destruction by the 
drop test in the case of small castings, while large castings should 
be suspended and hammered all over without developing flaws, 
defects or weakness. 

A specimen 1 inch x J inch must bend cold round a diameter of 
1 inch without fracture on the outer circumference, through an 
angle of 120° for soft and 90° for medium castings. Test pieces 
may be cut from a coupon cast on some portion of one or more 


` castings for cach blow; they must be cut after all the various 


processes on the casting have been carried out. N 

It is desirable to refer to the misapprehensions that exist as 
regards steel castings. A mixture of pig iron and steel melted 
together in a cupola is not honestly to be called cast-steel, but may 
justifiably be termed toughened cast-iron. Nor must malleableised 
cast-iron be termed steel. Usually cast-steel is poured from a 
Bessemer converter or run from the open hearth furnace. There 
are, we believe, some English makers of cast-steel, even for common 
articles, who entirely employ the crucible; such metal while 
still only cast-steel is a very superior article. Campbell does not 
approve of stcel being cast from the Bessemer converter; the open 
hearth is better controlled, and he considers the best system is to 
use the best available stock in an acid-lined open hearth. 

The presence of blow holes is allowable. To abolish them usually 
means an overdose of metalloids and a brittle metal. Cast-steel is 
now looked on with such favour that its use is permitted by the 
boiler insurauce companies for mahhole and mounting mouthpieces 
on high pressure steam boilers, and it is essential that boiler 
insurance companies should be on their guard against in- 
ferior alloys being palmed off upon them. We have seen 
samples of some of the so-called steels tested, and while the 
material may be very superior to cast-iron for purposes where 
cast-iron is a safe material, it is not of that strength and 
more especially of that ductility that it is necessary to demand for 
steam boiler construction. We have laid more than ordinary stress 
upon this matter, because we are aware that it is necessary to do 
so, actual facts having come to our knowledge in relation to the 
proposed use of so-called steels for high pressure boilers. It would 
be well that the term steel should be better detined. Thus it might 
be defined to be, with other essential qualities, a material whose 
elongation was not less than so many per cent. in 8 inches, so as to 
rigidly shut out all of the unsafe alloys, mixtures and pseudo steels. 

Tests of soft steel castings are given by Campbell, which show 
from 13 to 27 per cent. of elongation in 6 inches. The average of all 
annealed bars was 21°12 per cent., while tests from bars rolled from 
6-inch square ingots cast from the same heats, showed 24°74 per cent. 
of elongation without special annealing, and bars from 16-inch 
ingots showed 30°14 and 30°36 when natura!“ and “annealed.” 
Medium hard steel annealed bars cut from castings showed from 16 
to 38 per cent. elongation, the variations being due to minute 
imperfections, that show up seriously in a small machined test 
piece, but are of small account in a casting, 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ UPPER BAKER STREET ” writes: We have read your interesting 
article on ‘The Legality of a Private Telephone.’ You say: We 
may fairly draw the inference that a wire erected to connect the 
premises of two firms between which there is continual intercourse 
would also pass unchallenged by the authorities. We have a 
number of private telephoues to firms in the same trade in different 
parts of London, and we have for years paid 10 % (ten per cent.) 
royalty to the Government, in addition to the rent agreed upon with 
the National Telephone Company. If, therefore, the writer of your 
article can find in the various Acts of Parliament sufficient grounds 
for his statement, he would confer a benefit by cheapening the tele- 
phones to a large number of private users.” 

„ A further examination of the Telegraph Act, and a closer 
search among the law reports, which have been made in order to 
enable us to deal with the interesting question now put by our 
correspondents, substantially confirm the view expressed by our 
legal correspondent, that a private telephone, erected for purposes 
of convenience between two firms, and for the use of which no 
charge is made, does not constitute an infringement of the monopoly 
of the Postmaster-General. It should be observed, however, that 
the expense of erecting and maiutaining the instruments and wires 
for such a private installation must be borne by one firm, and one 
firm only. Otherwise the difficulties foreshadowed in the judgment 
of Mr. Justice Stephen (to which we shall presently allude) at once 
force themselves into notice. 

So far as we can judge from our correspondents’ statement of 
facts, the firm in Baker Street, as well as the other firms with which 
they have private telephonic intercourse, pay rent to the National 
Telephone Company, and, by doing so, make use of the line for 
profit within the meaning of the Act. We think, therefore, that 
they could not wisely refuse to pay royalty upon this ground. 

Our legal correspondent has been asked to give chapter and verse 
for the statement made by him. If the firm in Upper Baker Street 


will peruse the following sections of the Telephone Act, and the 


extract from Mr. Justice Stephen’s jadgment in the famous case of 
the Attorney-General v. The Edison Telephone Company of London 
(6 Q. B. D., 244), we venture to think that they will understand the 
entire question. 

In the preamble to the Telephone Act, 1869, it is provided as 
follows: — And whereas, in order to protect the public revenue, 
it is expedient that similar powers to those conferred upon the 
Post master-General with respect to the exclusive privilege of con- 
vey ing letters should be enacted with reference to the transmission 
of public telegraphic messages within the United Kingdom of Great 
Britain and Ireland. By Section 5 of the same Act, telegrams in 
respect of the transmission of which no charge is made, transmitted 
by a telegraph maintained or used solely for private use, and 
relating to the business or private affairs of the owner thereof: 
telegrams transmitted by a telegraph maintained for the private 
use of a corporation, company, or person, and in respect of which, 
or of the collection, receipt, and transmission or delivery of which 
no money or valuable consideration shall be or promised to be made 
or given—such telegrams are excluded from the operation of the 
Act, and those transmitting them are not guilty of any infringement 
of the monopoly of the Postmaster-General. The same exceptions 
hold good with regard to the telephone.” ä 

What, then, is the correct interpretation which should be put 
upon these exceptions? It is not clear whether a telegraphic 


- ‘system—erected for the purpose of connecting two branches of the 


same business, or for the purpose of facilitating intercourse between 
two houses which stand in frequent need of such intercourse, comes 
within their provisions. | 

We next come to the case of the Attorney-General v. The Edison 
Telephone Company, of London. The matters there under dispute 
were not exactly germane to the present question, but the exhaustive 
jadgment of Mr. Justice Stephen, who delivered the opinion of the 
Court, deals with the interpretation of the exceptions to which we 
have already alluded. The company had been sued for infringing 
the telegraph monopoly by erecting the telephone; and by allowing 
the public to use it for payment of yearly rent. After deciding 
that a telephone was a telegraph within the Act, Mr. Justice 
Stephen commenting upon these exceptions, said: “The effect of 
the two exceptions secms to us to be that if a person, company, or 
corporation has a telegraph maintained Lond fide for his or its own 
usc—if, for instance, a bauker has a telegraph to communicate 
between his office in the City aud another oflice in a distaut part of 
Loudon, or if under the Act of 1868 (Section 9, Sub-Section 8) a 
railway has made arrangements with a coal master upon the com- 
pany's system for a private telegraph between his coal pit and a 
station, they may not only send telegrams on their own affairs, but 
may also, under special circumstauces, and if no charge is made, 
send messages on the affairs of others.” This view of the exceptions 
shows how wide the exclusive privilege granted to the Postmaster- 
General was intended to be. But fur them it would be unlawful 
for the owner of works spread over a great space of ground to have 
a telegraph to communicate between the different parts of the 
establishment, or for a man of business with two offices in different 
parts of London to have a telegraph between them. 

This supports what we have already said as to thé difference 


between the exclusive privilege of the Postmaster-Genera] in rela- 
tion to telegrams and in relation to letters. The privilege relating 
to telegrams seems to us to be the wider of the two. i 

It was argued by the defendants (who had been charging their 
customers for telephonic messages) that they were within the first 
exception, because in it the word “owner” ought to be read as 
including owners,” the effect of which was said to be that two 
persons might contribute to keep up a telegraph, and use it for com- 
municating with each other on affairs interesting to either, that each 
of them might again communicate with others, and that thus the 
country might, in theory, be covered with a network of telegraphic 
wires, each connecting two persons only. . This ingenious 
argument appears to us to be unfounded, both in law aud in fact. 
The exceptions seem to us to apply exclusively to telegraphs kept 
either by a single owner, or under some express provision of the 
Telegraph Acts, like the one already referred to; but, quite 


apart from this, it is obvious that the telegraphs of the defendant 


company are neither owned nor maintained by the sub- 
scribers, nor are they used solely by the owners. The 
switchboard and the trunk wires are the property of the 
defendant company, and they are essential to the system of com- 


_ munication adopted. Moreover, a charge in the shape of rent is 
made for the transmission of messages, and from this the company 


derives-a profit. Each of these circumstances takes the case out of 
the exceptions, or, rather, prevents them from applying to it. 

To sum up:—1. It is lawful to have private telephonic oommuni- 
cation between two branches of the same firm situated in different 


parts of London, and d fortiori between points on the premises of 


the same owner, provided strangers are not allowed to use them for 
profit. 

2. Telephonic communication between different firms is lawfal 
without payment of royalty, when the expense of erecting and 
maintaining the installation is made by one firm only and no charge 
is made for messages. 


APPLICATION OF ELECTRIC TRACTION TO 
THE LINES OF THE ITALIAN SOUTHERN 
| RAILWAY COMPANY.’ 


THe WORKING OF THE ADRIATIC LINE. 


Tux Italian Southern Railway Company, which, in accordance with 
the Railway Convention of 1885, has undertaken the working of 
the Adriatic line, has been studying the application of electric 
traction to railways, more particularly in connection with the 
utilisation of the hydraulic forces abounding in the country, and 
with the hope of solving, in this direction, the problem of the 
economical working of the branch lines, a problem which is of 
special importance to Italy. i 

The company has therefore decided to apply, experimentally, 
this modern mode of traction to two lines of considerable kilo- 
metric extent, which consequently offer examples of all the 
difficulties likely to be met with in the new system. 

The trials about to be made, thé plant for which is on view at 
the Paris Exhibition, are of two kinds. Each of the systems 


about to be tested is specially adapted to the districts through 


which the company’s lines are laid. 

For lines of some commercial importance carrying a considerable 
number of local passengers, the company has advpted a system 
worked from a central generating station with distribution of energy 
by a contact line. For lines where, on the contrary, there is only 
a moderate amount of traffic, both as regards goods and passengers, 
but which, nevertheless, can oply be well regulated by increasing 
the frequency of the trains, the accumulator system has been chosen. 

Before passing on to a detailed description of the two systems, 
one more observation is necessary. Simultaneously with the trans- 
formation of the modes of traction on the above-mentioned lines, 
the company will endeavour to improve the system of working 
the branch lines, as regards both the eirculation of the trains and 
the cost of management, and finally to reduce to a minimum the 
staff at the statious. eo 


THE LEcco-SONDRIO-CHIAVENNA ELECTRIC LINE. 


The Lecco-Sondrio-Chiavenna single line, to which the central 
station system of electric traction Ì8 to be applied, is 109 kilometres 
in length. The track includes a maximum gradient of 22 per cent., 
curves with a radius of 300 metres, and several tunnels, especially in 
the first section from Lecco to Colico (39 km.), which extends slong 
the eastern shore of the Lake of Como. This line skirts all along 
the coast, extending to the central point of the wonderful Lake cf 
Como, and is carried as far as Sondrio and Chiavenna, which are 
the points of departure respectively of the Engadine (St. Moritz 
aud of the Haute Valtellina (Bernina, Bornio, Stelvio). 

The passenger traffic, in summer especially, is very important. 


The region through which the railway passes being essentially in- 


dustrial, both the passcuger traffic and the goods traffic are consider- 
able throughout the year. 

The working, therefore, presents some difficulties. As the line is 
to be worked entirely by clectricity, however great may be the 
traflic, the installation has been designed with a view to placing 
simultaneously upon the line traius to the extent of 750 available 
tons. These must be divided up into five passenger trains or two 
passenger and two goods traius, according to the time-table adopted. 


* For the following particulars we are indebted to the courte-y 
of the Italian Southern Railway Company. 


— 


— 
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The passenger trains include an automobile car of 300 E. P. 
weighing about 50 tons, constructed to carry 60 passengers and 
two tons of luggage, and to draw four ordinary carriages at a speed 
of 60 kilometres per hour, with maximum gradients of 10 per 
cent. For gradients exceeding the above limit the speed is 30 
kilometres per hour. 


The goods trains are drawn by an electric locomotive of 600 H.P., 


capable of a tractive effort of 250 tons over maximum gradients of 
10 per cent. at a speed of 30 kilometres per hour. 

All these conditions have to be considered in the problem of the 
economical distribution to a great distance of a considerable elec- 
trical power and of the transmission of the said power to the 
vehicles in circulation. 

The Italian Southern Railway Company and the firm of Ganz and 
Co., of Buda-Pesth, who have undertaken the electric installation, 
believe that they have met all the requirements of the case by 
adopting the triphased high-tension current, both for the transmission 
and for the distribution tothe motors. In short, the electrical energy 
to be used for the Lecco-Sondrio-Chiavenna is generated directly in 
the form of a triphased current at a pressure of 20,000 volts, at the 
hydro-electric station of Morbegno, and conveyed by means of an 
overhead line with three conductors, 7 millimetres in diameter, to 
10 transforming sub-stations distributed at equal distances along 
the line. c 

The sub-stations reduce the pressure to 3,000 volts, and the current 
is distributed to the motors by two contact wires, 8 millimetres in 
diameter, the third conductor being constituted by the rails. The 
two overhead contact wires, suspended 6 metres above the rails 
(under the tunnels this height is reduced to 4°50 metres), are sup- 
ported directly by an insulator protected by a metal covering, and 
suspended by spans of steel wire, which are fixed to posts or to 
brackets embedded in masonry, apd provided with porcelain 
insulators. 

In the tunnels the insulators are supported by iron holdfasts 
embedded in the brickwork, and along the open line by wooden 

ts. ; 

The Morbegno central station contains four alternator-turbines of 
2,000 H.. each. They are reaction turbines, and are provided with 
automatic regulators; the alternators, which have rotating 
field magnets and are coùpled directly to the turbines, generate the 
current under a pressure of 20,000 volts, and at a frequency of 
15 periods. A canal, formed from the Adda, near Ardenno, with a 
section of 11 square metres and a length of 4,800 metres, about 
3,000 metres of which run through the mountains, conveys to the 
turbines 25 cubic metres of water per second, with a fall of 30 
metres. 

The current is conveyed to the electromotors by a trolley of a 
- special form, consisting of a light metal framework hinged on to 
the roof of the car. This framework has at the top an insulating 
cross-piece on which are the two contact rollers. Contact is 
ensured by a double system of springs, which can be worked from 
the driver’s post by means of compressed air, fed by a Westing- 
house pump. 

The current at 3,000 volts is brought by means of insulated 
_ cables, protected by metal pipes in communication with the rails, 

directly from the contact rollers to the primary windings of two 
asynchronous motors, the secondaries of which work upon liquid 
resistances, or in series with the primaries of two other asyn- 
chronous motors with which the car is furnished. On the secondaries 
of these latter a resistance can be inserted. 


If the four motors are coupled two by two, the speed of the 


rotors is practically half that of the original revolving field, and 
consequently half also of the normal speed of the rotors of the 
two motors, the primaries of which are fed directly by the line. 

Under these conditions there are two available speeds, one being 
double the other (60 and 30 km. ). : 


At 30 km. the whole weight of the car is effective for adhesion, 


and the tractive effort is double the effort at 60 km. In order 
to avoid sudden stoppages, and to regulate the speeds, a liquid 
_ rheostat is introduced into the circuit. This regulation of speed 
only affects the circuit of the principal motors which are traversed 
by the low potential current. 

The insulation of the induction motors being similar to that of 
transformers, and all the parts traversed by the high potential 
current being completely protected by a metal casing in perfect 
communication with the rails, the safety of the passengers and the 
company’s servants is ensured. The automobile cars being fed by a 
system of distribution, in order to guarantee the absolute observance 
of the signals on the lines where the system is applied with 
Messrs. Bianchi-Servettez and Messrs. Thomson-Webb’s apparatus, 
it is arranged that the current shall be cut off from the carriages 
whenever they are required to stop or must not start. In this latter 
case the automatic working of the Westinghouse brake is ensured. 

The shunting has been arranged so that the service is carried on 
entirely by electric locomotives. 

By the mode of overhead shunting designed by Messrs. Ganz and 
Co., the continuity of one phase and the interruption of the two 
others over the centre of the crossing are provided for; as the cars 
comprise two trolleys placed at their extremities, the current 
supplies the motors in all three phases. 

Short circuits caused by the passage of the trolley have been 
avoided by arranging the conductors at different levels by means of 
cross-pieces of wood supported by two posts. 

The system that we have briefly described has been on trial at 
Buda-Pesth since December, 1899, on a line of about 1,600 metres, 
and it will be adopted finally for the Lecco-Sondrio-Chiavenna line 
in the spring of 1901. 

The Railway Electric Traction Company, established at Rome, 
has undertaken the entire installation, and has entrusted the 
electrical portion of it to Messrs. Ganz & Co., of Buda-Pesth. The 


firm of Schuckert & Co., of Nuremberg, will supply the generators 
for the Central Station. The Railway Electric Traction Company 
has just finished the hydraulic installation designed by Victor 
Gianfreschi. i 

THE BoLOdNA-Sr. FELICE LINE. ` mE 


The Bologna-St. Felice line, on which the accumulator system of 
traction has been tried, is 84 km. long (up and dọwn), with a 
maximum gradient of 6 per cent. ' 

The goods service is carried out by steam traction, for the 
formation of one goods train a day is sufficient for the goods 
traffic of the line. 

The passenger and parcel service is effected by four electric 
accumulator cars. 

Each car contains 60 seats distributed between the two classes. In 
the aoe there is a considerable space set apart for luggage and 
parcels. ; 

When fully loaded, the car weighs 45 tons, and under ordinary 
conditions its travelling range is 100 km. : 

The car is propelled by two Ganz motors of 50-E. p., each capable 
of a tractive effort of 750 kg. The type of accumulator adopted is M. 
Pescetto’s; each element is mounted in an ebonite case, and 
consists of 8 positive and 9 negative plates. 

The car contains 282 elements, carried in 12 cases and grouped 
into three batteries; the weight of the element is 24 kg., and its 
capacity is 140 ampere-hours, A test-board placed in the car enables 
defective cases to be detected and removed. 

The car is driven by a controller of the Ganz type with a 
double handle, which allows of the introduction in parallel or in 
18 of the three batteries, and of the motors with or without. 
shunts. 

The speed on level ground with the batteries in serics, and the 
motors also in series, is 45 km. an hour, and with the batteries in 


series and the motors in parallel, 75 km. an hour. 


The electric lighting of the cars is effected by a battery which 
furnishes the current under a pressure of 36 volts. 

The car contains a Westinghouse brake and an air whistle; the 
motor of the compressed air pump is fed by the same battery that 
feeds the traction motors. | 


~ 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. TnOATsO & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


17,979. “Improvements relating to electric meters.“ H. H. Laxe, (Societe 
Pour L’Exploitation des Compteurs Electriques Rettener et Cie, Switzerland.) 
Dated October Ist. 

17,899. ‘‘Improvements in or relating to electric arc lamps.“ C. OLIVER. 
Dated October 1st. 

17,486. ‘Improvements in combined relays and repeaters.” E. C. PARAMORE. 
Dated October 2nd. (Complete.) 

17,487. "Improvements in telegraphones.” E. C. PARAMORE. Dated October 
2nd. (Complete.) 

17,458, ‘‘ Improvements in and relating to electrio perforating and recording 
machines.” G. H. Davis. Dated October 2nd. (Complete.) 8 

17,467. Improvements relating to telephone switchboards.” H. T. CEDER 
GREN and A. Kaur. Dated October 2nd. (Complete.) 

17.487. ovements in dynamo -electrico machines and motors and in 
means for reg@lating the same.“ L. B. ATKINSON. Dated Ootober 2nd. 

17,489. ‘‘Improved electrical apparatus for automatically playing violins and 
the like instruments.” A. D. DovuGLass and N. COLLINS, ted. October 2nd. 

17,490. “Improvements in the manufacture of secondary battery plates.“ 
B. KUETTNER. Dated October 2nd. 

17,496. “Improvements in and relating to ceiling roses and terminals for 
electrical lamps and power installations.“ H. Hinst and H. Bevis. Dated 
October 2nd. 

17,507. “Improvements relatthg to electric lanterns to be fixed on the top of 
posts.“ H. F TOR. . Dated October 8rd. 

17,514. ‘Improvements in electric switches.“ 
Hamiyn. Dated October 8rd. = od 

17,519. Improvements in electrically-operating Emn bells and apparatus 


E. W. Cowax and W. P. 


for that purpose.“ P. M. JERRARD. Dated October 8rd. (Complete.) 

17,568. Improvements in or relating to properament mechanism for electrio 
meters.“ T. H. Mis SHALL. Dated October 8rd. 

17,5785. Improvements in electrio converters.” F. De MARE. Dated 
October 8rd. 


17,685. Apparatus for automatically turning on gas should the current fail 
in a place electiically illuminated.” G. CALVERT and R. Monn LL. Dated 


17,642. A new or improved instrument for measuring direct or alternating 
electric currents and potential differences.“ W. D. B. DuDppRLL. Dated October 
4th. 


„An improved method of combining a telephone with a system of 


17,670. 
H. ALEXANDER and A. D. HEN TER. Dated October 5th. (Com- 
4 


electric bells.” 
plete.) 

17,675. “Improvements in systems of electrical distribution.“ C. I. Youna. 
(Date applied for under Patents, &., Act, 188, Sec. 108, March 6th, 1900, being 
date of application in United States.) Dated October 5th. 

17,678. An improved spark arrester and extinguisher.” J. Kine. Dated 
October 5th. 

17,694. Improvements in or relating to the attachment of arc lamps to their 
weather-hoods or supports.” C. OLIVER Dated October 5th. 

17,715. Improvements in torpedo steering, an appliance to permit of wire- 
less telegraphic influence being received by submerged torpedoes for steering 
or other purposes.“ C. J. Varicas. Dated October 6th. 

17,722. Improvements in or in connection with electric light fittings.” C. M. 
STEAD and F. Scott. Dated Ostober 6th. 

17,723. An improved fitting for incandescent electric lights.“ C. M, STEAD 
and F. Scorr. Dated October 6th. 
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17,724. “Improvements in dynamo-electric. generators.“ C. T. BATCHELOR. 

J. G. H. Batchelor, Brazil.) Dated October 6th.- ( Complete.) 

17,757. Improvements in and relating to electrode plates.“ W. P. THomr- 
son. (The Akkumulatoren und Electricitits Werke Aktien Gesellschaft, 
vormals W. A. Boese & Co., Germany.) Dated October 6th. (Complete.) 

17,765. “An improvement in connecting the glow bodies of incandescent 
electric lamps to the leading-in wires.“ P. Scuarr. Dated October 6th, 

17,778. ‘‘ Improvements in alternating current electric generators.” S. Z. 
DE FFRRANT!I. Dated October 6th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Méssrs. W. P. THompPson 
and Co., 829, High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
bam, price, post free, 9d. (in stamps). ane? 


1888. 


22,687. “‘Improvements in aro lampe.“ A. B. Barnikot-Veit and A. W. Riebel. 
Dated October 3ist, 1898. Relates to arc lamps. An escapement lamp has the 
gear frame secured by pins and an angle piece between two links which are 
pivoted between two pillars. The links are made of copper or other material 
expansible by heat and carry the armature of the controlling electro- magnet so 
that any fall in strength of field due to rise of temperature is compensated by 
the nearer approach of the armature to the pole-pieces. 1 claim. 


22,928. “Improvements in aro lamps.” W. d. Heys. (M. L. Linder.) Dated 
November lst, 1898. Relates to aro lamps. The carbon rod is passed through 
holes in a fixed stop, a lever, and a ring. Tbe stop is bevelled. The lever has 
upward projections to support the ring in a horizontal position when the lever 
is resting on the bevelled stop and the base plate. The ring is slotted to receive 
a nipping lever pivoted on the lever. The lever is pivoted to the core of a series 
solenoid. A atop limits the upward motion of the ring. In operation when the 
lever is raised, the ring and nipping lever first grip and lift the rod, farther 
upward motion eausing the lever also to bear against the rod. 5 claims. 


22,969. “improvements in te hic apparatus.” F. W. Golby. (Or. J. B. l. 
de Constant.) ated November Ist, 1898. Morse telegraphic apparatus is 
arranged with three or more recording rollers arranged side by side and operated 
by a corresponding number of magnets and keys. The upper paper feed roller 
is toothed to form a central line of marks. In the code described letters, signs, 
and words are indicated by dots and dashes arranged singly, in pairs, or in com- 
binations of three on parallel lines. 1 claim. 


22;087. “improvements in electric arc lamps.” A. Stuttmana. Dated Novem- 
ber Ist, 1€98. Relates to arc lamps. A lamp is arranged so that each electrode 
consists of two semi-circular carbons pressed together angularly, with their flat 
surfaces tegether to meet at a definite point. Each carbon is made with a core 
of charcOal, with or without salts, inlaid in the flat surface; this surface may 
be serrated to prevent either carbon of a pair from slipping past the other. The 
carbons are fed. forward in guide tubes by followers propelled by cords connected 
to (wo spring barrels. The two upper tubes are fixed on the frame of the lamp. 
The two lower ones arg carried by a vertically movable rod held up to a position 
determined by a link, a lever and a stop by a spring on an adjustable support. 
The rod carries a core above a series solenoid by which the rod and lower 
carbons are lowered to strike an arc when current passes. The provisional 
a a mentions the enclosure of the whole lamp in a globe and casing. 

claims. 


23,143. “improvements in clectrical warming pans and like artloles.”” W. Busk. 
Dated November 38rd, 1898. A warming pan has two electric lamps fitted toa 
bridge-piece and connected by insulated wires, passing through the handle, to 
a wall-plug. J he sides of the warming-pan may be perforated with holes for 
the escape of heated air. An appliance for warming any part of the body has a 
receptacle fitted with an electric lamp and closed by a double perforated cap. 
The outer cap can be rotated to open or close the S The appliance 
may be surrounded by a protecting wire casing. The provisional specitication 
mentions the application of the invention to foot warmers for carriayes, in 
which resistance coils may be substituted for the lamps. 2 claims. 


23,180. “ mprovements in transtormer switches.”’ Prof. A. Soblatter. Dated 
November 8rd, 1898. Relates to automatic switches for controlling the number 
of transformers according to the load, and consists of improvements upon the 
arrangements described in Specification No. 17,470, A. Dp. 1897. In one arrange- 
ment the magnets controlling the switch arms have two opposing windings. 
When the load is reduced and the current lessens, a weight, as in the second 

position, falls and forces down the contact lever so making a shunt circuit, the 
megnet is thus demagnetised, and the weight drops lower, compressing a sprin 
finger which it passes. The lever then rises under the action of the weight an 
breaks the cirouit. Instead of having two windings on the magnet the lever 
may be arranged to short-circuit the one winding. 2 claims, 


28,188. voments in olestrical switohes.” W. N. taparen Novem- 
ber 4th, 189. elates to improvements primarily adapted for pbolder key 
switches. The casing is fitted with the usual lainp socket upon which rests 
the porcelain base or block for the switching mechanism. This is surrounded 
by a casing forined of two semi-cylindrical balves and a cap. The one semi- 
cylinder is secured by screws to lugs on the cap and socket, and the other to the 
insulating block by a screw. Access is thus easily obtained to the switching 
device. The porcelain block has a circular base and two vertical balls. On one 
wall is fitted the switch contacts suitably connected to the terminals. The 
other wall serves to separate the connectiops. The key spindle bas sl ding 
thereon a disc carrying a contact ring. It is also fitted with a pin engaging a 
sliding cam which acts on the dise through a spring. As shown, contact is made, 
but on turning the key the pin is moved over the Sudden drop portion of the 
cam, and the coiled spring then gives a quick break. The cam has also a slight 
noun of rotation limited by a projection working in a slot in the cover. 
claims, 


29,288. improvements relating to electric railways and tramways provided 
with sectional cendactors or surface contacts.” J. Wetter. (Electricitats-Aktien- 
gesellschaft vormate Sohuckert & Co.). Dated November itb, 1898, Relates to 
electric railways on a road contact or like system with electro-magnetic 
switches. The circuit from the main to the studsis completed by the armatures 
of the electro-magnets, which are excited by a shunt current from the collector, 
or at starting by a battery on the vehicle. This exciting current flows through 


contacts carried by the armature of the corresponding electro-magnets which 


direct it through certain coils on this series of magnets to the right and left, 
and also through the drawing-off electro-magnets. The latter act on contacts 
which short-circuit the magnet coils and so allow the armature of the latter to 
falland thereby cut out the studs over which the vehicle has passed. The 
circuits to the magnets are so arranged that the vehicle can work in either 
direction, The collector is in two parts, so that one may be put out of circuit 
when two studs are covered at starting. 8 claims. 


23,306. “improvements im or relating to galvanic batteries.” C. Levetus. 
Dated November Sth, 1808. Relates to means for supplying liquid to the porous 
cells of galvanic batteries, A reservoir contains a supply of the liquid, which 
can flow through a tap into a second reservoir which is just large enough to 
contain one charge for all the porous cells. The entrance to the reservoir is 
controlled by the ball-valve, the ball of which is adapted to fit the vent hole 
and prevent overflow if the valve itself should leak. The liquid flows from the 
reservoir through a valve toa main supply pipe having branch pipes, the mouths 
of which are situated at a distance above the bottom of the pipe so that the 
liquid flows simultaneously into all the cells. Connection is made between the 
pipes which project through the sealed cover of the cells by means of curved 
pipes with tapered ends. The valves may be connected with springs and 
electro-magnets, the latter of which are operated by the battery itself 
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and act so that when the current is stopped the valve is opened and 
another valve closed, the reverse being the case when the current is passing. 
Gas tubes are shown which lead through the pipe to a condenser. 8 claims. 


23,334. ‘“‘Improvements in electricity meters for centinuous and a 
currents.” A. Peloux. Dated November 5th, 1898. Energy meters for con- 
tinuous or alternating currents. Commutator motor meters are constructed 
with stationary series and shunt coils acting on pieces of soft iron carried bya 
rotatable spindle geared to a counter, several shunt coils being supplied 


successively with current from a stationary commutator on which a brush is 


turned by the spindle, The rotation is retarded by a metal disc moving in a 
magnetic field. In one form four shunt coils are arranged in pairs surrounding 
the middle portions of angular iron 8 and are i with current so 
that each piece alternately is propelled through a quarter revolution. 4 claims. 


23,410. “improvements In explosive slgnallieg us for railways.” The 
Electric Fog Signa! Syndicate, Limited, and W. R. $ Dated November 7th. 
1898. Relates to electrically-controlled fog-signalling apparatus for railways. 
The signal cartridges are mounted in pairs in the chambers of the gravity 
operated carrier which is allowed to fall, step-by-step, to bring the pairs of 
cartridges successively into position, to be tired by the hammers acting on the 
firing pins. The hammers are normally held inthe raised or set position by 
a latch, and are released to fire the cartridges when the latch is raised by the 
electro-magnet. The circuit of this magnet has two gape, one on the signal 
post, which is closed when the ordinary signal is at danger,“ and the other at 
a treadle contact close to one of the rails. When the signal is at danger,” the 
circuit is completed, and a pair of cartridges fired by a train passing over the 
treadle. The explosion of the cartridge acts through the bell receiver, lever, 
band, and pulleys to reset the hammers. Should the resetting apparatus fail to 
act, a spring which is normally supported by the cam on the hammer spindle 
completes with the contact the circuit of an alarm bell in the signal cabin. The 
carrier is mounted in vertical guides, and is held steady by the roller en the 
weighted lever. Tbe downward movement of the carrier is controlled by the 
Y shaped escapement lever acting in conjunction with oprositely-directed 
ratchets on the sides of the carrier. The weighted lever which actuates the 
escapement to release the carrier is normally held by the latch on the armature 
of the electro-magnet. The hammers falling actuate the switch which breaks 
the circuit of the magnet and closes a gap in the circuit of the magnet, the 
latter circuit being finally completed to actuate the feed-mechanism by the 
train passing over a second treadle contact located a suitable distance in ad- 
vance of that controlling the magnet. For single lines, &c , a treadle controlling 
the magnet is placed on each side of that controlling the magnet, the first of 


these treadles passed over by a particular train being inoperative owing to the 


. of the switch. The switch is re-set to its normal position by the lever. 
hen the top of the carrier falls below a certain level, it engages a lever which 
completes the circuit of the alarm bell in the cabin, indicating that the 
cartridges in the carrier are almost exhausted. The apparatus is recharged by 
inserting a fresh carrier at the top of the guides, the first being left to fall out 
below when exhausted. When not required the apparatus is cut out of opera- 
tion by a switch in the signal cabin. 9 claims. 


_ 23,411. “improvements in the manufacture of electrical cables for enbmarine 
telograph * §.L. Hartvigson. Dated November 7th, 1898. Cables for 
submarine telograpby have the conducting core formed of a metallic wire sur- 
rounded by preferably an uneven number of segmental wires laid helically. 
The wires may be shaped before or after winding. 2 claims. 


23,420, „ vements ia or censected with incandescence electric lampe.” 
L. J. Steole, Sir J. B. Maple, Bart., M. P., and J. Vority. Dated November ' 
1898. Incandescent lainps with central reflectors. A solid or hollow reflector is 
held centrally within a filament, without direct fusion to the’ bulb. Several 
methods are specitied. The bulb may be provided with an open glass tube to 
receive rings of asbestos or other fireproof material by which the reflector is 
held; or the tube may be short and the upper end of the reflector cemented in 
it; or the reflector may be made with pointed or recessed ends, to rest in or on 
corresponding recesses or projections formed at opposite parts of the bulb. A 
sbort helical spring may be interposed between one end of the reflector and the 
bulb, The retlector may be fused toa platinum wire at one end or each end: 
such wire rests in a recess or is fused to the bulb.” The reficctor may consist of 
several straight rods or tubes, held together and parallel between collars on 
supporting wires. Or it may be a tube closed at one end, filled with phosphor- 
escent material, closed by a wad, dried by heating, and then drawn out and 
sealed at the other end; when placed in the bulb the sealing point is removed 
in order that the tube may be exhausted. 7 claims. 


23,430. “Improvements In electric controller mechanism primarily adapted fer 
railway motors.” W. P. Thompson. (I. von Zweigbergk.) Dated November 7th. 
1898. Relates to a series parallel controller especially adapted for railway 
motors. The controller has three handles, the ordinary controlling handle, a 
braking handle and a reversing handle. These are fitted with special inter- 
locking mechanism to prevent movement except when they are in certrin 
relative positions. Only twocontact drums are employed, and are operated by 
gearing from the handles. Additional switches are fitted for ‘cutting out either 
of the motors should it be burnt out. The three-bandle shafts are mounted in- 
dependently of the switch cylinders. The shafts are fitted with notched dises 


for holding them in tle syccessive positions. The cylinder may be operated by 


the controlling handle or braking handle through the gear wheels, and the 
switch from the braking handle by a pin on the disc or from the reverxing 
handle by pins taking in a notched disc. The handles are locked against 
improper movement by means of a sliding bar fitted with pins adapted to take 
in notches in discs. The contacts are too complicated for purposes of abridg- 


ment without reference toa diagram. 12 claims. 


26,752. ‘improvements in clectro-meters and in keys for operating the same.” 
G.L. Addeabrooke. Dated December 6th, 1898. Relates toa sensitive quadrant 
electro-meter, applicable as voltmeter, ammeter, or wattmeter, and for alter- 
nating currents. A metal base is supported by three legs with levelling screws, 
and carrics on vertical rods a ring and casing. The space between the ring and 
base is enclosed by a removable metal and glass casing. The upper casing 
carries a looge cover normally held and centered by screws. but removable with 
the suspended needle. A toothed disc is rotatable by a worm on the cover and 
carries an ebonite tube grooved externally and paraftined, and made with an 
internal collar to support a flat tube in which a rack is movable vertically by a 
pinion. This rack has a clamp to carry a flattened phosphor-bronze wire, 
clainped or soldcred to the stem of the needle. Or a carbon filament may be 
used as a suspension. The needle is made of a thin aluminium sheet, riveted or 
soldered toa wire stem, and afterwards made as light as possible, to reduce its 
inertia, by immersing the blades in solvents, some parts being waxed to protect 
them. Details of the construction are specified, The quadrants are separate 
flat plates. The lower ones are carried by connecting rods fixed in insulating 
tubes which are secured on the base by collars and nuts. The upper quadrants 
arecarried by square stems in clamps on the rods; one of them is adjustable 
vertically by teeth ia it engaging a screw-thread on a vertical ebonite shaft, 
rotatable in the ring, accessible externally, and grooved to improve its insulation. 
In a modified arrangement, the rods are made hollow to receive stems carry- 
ing the upper quadrants, which are held fractionally, The quadrants may be 
adjusted radially to the needle by providing horizontal slides on the supporting 
rods, or by moving the tubes in slots in the base. The needle may be clamped 
by the upper upon the lower quadrants, when itis desired to move the instru- 
ment. Jo increase the sensitiveness of the instrument, the needle may have 
several arins, in one plane, the number of flxed plates being increased corre- 
spondingly; or several needles may be fixed on one stem, between super- 
posed plates, The provisional specitication mentions the use of cylindrical 
quadrants and needles and supporting all the quadrants on two pillars to reduce 
lenkage; ulso the use of incandescence lamps in circuit with the electrometer 
to protect it when used on circuits carrying large currents. 10 claims. 


25,764. “Improvements ln devices for making and breaking surface-contact ee 
electrical tramways.” W. V. Stamp. Dated December 6th, 1898. Relates to 
electric railways and tramways on a road contact systein with switches operated 
by magnets on the vehicle. The collector consists of a steel bar with a strip of 
copper let in the running surface and mugnetised by coils, the whole being hung 
on springs. The magnetised shoe lifts the iron or steel plunger through which 
passes a mica insulated copper rod connected to a counter-balanced lever, snd 
thereby completes the circuit to the feeder at the spring-mounted rollers, 
between which the end of the lever passes. 1 claim. 
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: ~. COMBINED TENDERS. 


ONE of the most prominent traits in our national character, 
which manifests itself in so many different and often unexpec- 


ted directions, is the tendency to run in a groove. While 
it must be admitted that in some respects, such as, for 
example, political stability, this tendency has great advan- 
tages, it is equally true that in other cases, and especially in 
commerce and industry, its operation is frequently attended 
with most harmful results. We need not dwell on the old- 
fashioned methods and machines still in voguein many of our 
workshops, the extraordinary infatuation of the British 
manufacturer for the two-pole type of dynamo, the delay in 
the adoption of electric light and motive power, the 
obstacles cast in the way of electric traction and of the large 
power schemes now afoot; our present purpose is to draw 
attention to a grievance, sorely felt by engine and dynamo 
builders, which appears to be almost wholly due to the 
influence of habit. . 

In the earlier days of electric lighting and direct coupling, 
when a 100-Kw. set was a large unit, it was customary for 
the engine and dynamo to be mounted on a common bed- 
plate and sold together. To avoid the multiplication of 
drawings and patterns a dynamo builder would adopt a 
certain type of engine, and as far as possible adhere to that 
type. From this practice, no doubt, was derived the custom 
of combining the specifications for the engine and dynamo in 
one, more especially as the whole installation was often 
placed in the hands of a single firm of electrical engineers. 
So far as self-contained coupled sets of small size—say, up to 
100 KW. —are concerned, there is still no great objection to 
this custom. 

When, however, one has to deal with large machines, such 
ag are now being installed on all sides—thanks to the 
extremely rapid, though long-delayed, development of elec- 
trical undertakings—the case is entirely altered. Manu- 
facturers have found it necessary to specialise more and more, 
and even when the contract for a complete undertaking of 
electric lighting or traction is given to a single firm, portions 
of it are invariably sublet, as no one firm can specialise in 
everything! Moreover, the engine and dynamo can no 
longer be built upon a single bedplate ; they are, in fact, 
two absolutely distinct and independent units, made in 
different workshops, erected by different staffs, having 
nothing whatever in common save the shaft—sometimes not 
even that ! 

Now, this being the case, Why, in the name of common 
sense, should the two things be specified and tendered for as 
though they were but one? Why should a man, who has a 
dynamo to sell, be compelled to buy and sell an engine also:? 
Or why should an engine builder, who wishes to supply his 
engine direct to the buyer, be obliged to deal in dynamos 
in addition? 

It may be said that it is an advantage to place the whole 


of the responsibility for the carrying ont of the work upon 
D 
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the shoulders of a single firm; and no doubt there is some 


foundation for this view, especially on the part of the con- 


sulting engineer, whose duties are undoubtedly lightened . 


thereby. Further, while it is an easy matter to conduct 
efficiency tests of the complete set on the simple basis of 
k. H.P. per I. H.P., which may be specified when both engine 
and dynamo are guaranteed by the one contractor, it isa 
very different matter to separately determine the respective 
efficiencies of the two machines. 
ever, are merely matters of convenience to the consultants and 
do not affect the cost to the buyer or the quality of the plant. 

On the other hand, there are several grave objections to 
the practice. In the first place, it is unjust compel a 
contractor, willy-nilly, to assume responsibility for apparatus 
over the manufacture of which he has no direct control. 


Again, the inconvenience caused, not only to the successful 


tenderer, but to the whole body of competitors for the con- 
tract, is altogether out of comparison with the slight gain 
on the part of the consulting engineer. There are 
now, we are glad to say, at least a dozen well- 
known British engine builders of established reputation 
whose eyes have at last been opened to the importance 
of the huge electrical undertakings now in progress, and 
who are both capable and willing to furnish engines equal 
in size, efficiency and workmanship to those of any foreign 
maker; there are as many dynamo manufacturers ready 
to supply the generators. Let us suppose that, say, eicht 
of each trade are in competition for a certain installation, 
where a single tender is asked for, to include both engine 
and dynamo. Each of the engine makers must obtain 
tenders from, say, half-a-dozen dynamo makers, and vice 
tersd ; moreover, each of the 16 competitors will, in all 
probability, utilise these quotations in his tender to the 
purchaser, in the form of alternative tenders, according to 
the type of machine coupled to his own. Thus, in the case 
suggested, which is by no means exaggerated, no less than 
96 tenders pass to and fro between the competitors, and 
almost as many alternative tenders confront the consulting 
engineer! As everyone of these tenders must be carefully 
considered, the task of judging them is sufficiently arduous— 
especially when, as in a recent instance, as many as six 
tenders lie within- £500 of one another in a £30,000 con- 
tract, while the enormous amount of labour entailed on the 
part of the contractor is appalling to contemplate. 
two specifications were issued for the engine and dynamo 
(which involves practically nothing more than cutting the 
combined specification in halves), there would be no cross 
tenders, and only 16 tenders would be submitted to the 
engineer, of which two would be selected. What a difference! 

But let us examine the matter a little more closely. What 
is the effect of the system on the price of the complete set? 
In the ordinary way a dynamo maker who buys an engine, 
adds, say, 5 per cent. to the cost of the engine before 
including it in his tender; an engine builder does the same, 
and as the engine is more expensive than the dynamo, there 
will clearly be a tendency for the engine maker's tender to 
Be this as it 
may, the purchaser, in any event, pays more for the set than 


be lower than that of the dynamo maker. 


he would have done were the tenders divided. Not only 
is the price higher, but it may conceivably be much higher; 
take the case where, for example, A wants to introduce his 
dynamos, and B wants to get a footing with his engines, 


These considerations, how- 


Now, if 


Both makers, tendering separately, will quote their lowest 
prices—lower than they would name were they, by a combined 
specification, obliged to send out their quotations broadcast 
in advance to half a dozen manufacturers—and the engineer 


will be enabled to select these two, at a saving of- perhaps 


10 or 15 per cent. on the total price. Even should A and 
B by chance quote together on a joint specification, their 
price, as already pointed out, could never be so low as 
when they quote separately. 

An honourable tenderer will not quote a lower price to, 
say, a Town Council than to a fellow-manufacturer for the 
same machine ; his hands are bound. On separate specifi- 
cations he can quote whatever he pleases, without scruples of 
conscience or fear of business complications—and the pur- 
chaser reaps the advantage. 

We may remind our readers that the specifications for 
the Cardiff steam dynamos, drawn up by Mr. Ellis, which 
we dealt with in our last issue, were issued in separate form, 
leaving contractors perfect freedom. This is undoubtedly 
the proper course to pursue. Both engine and dynamo- 
builders stand to profit very considerably by the change, while 
the customer is even more the gainer. Nevertheless, this 
is the only instance, out of eight important contracts given 


out during the present year, in which the specifications were 


divided. 
_ Surely it is time to get out of this well. worn groove and 
to work according to the dictates of common sense. 

4 . 


THE American Electrician for October 
contains a description of the wiring of an 
office building, which is interesting as an 
example of American wiring practice. The building, which 
consists of 13 floors, was wired while it was being built, and 
the wires were run throughout in iron tube lined with paper. 
The supply is obtained from a private plant installed in the 
cellar, consisting of two 25-Kw. dynamos direct-driven by 
two high-speed steam engines. Mains running from this 
point feed a distributing fuseboard on each floor; these 
fuseboards have slate bases, and are enclosed in cabincts 
lined with slate; they are on the “ spring- clip“ principle. 
The main cables were each run in a separate tube, but the 
branch circuits were all run with both wires in the same tube. 
For the branch circuits running from the fuseboards, No. 
14 B. & S. gange wire was used throughout; each circuit 
carries from four to nine lights, the average number being 
six. The wire is insulated with vulcanised rubber, and 
covered with two braidings. Excepting in the cellar, where 
they are on the surface, all the branch circuits were run 
under the floors, the fittings being all of them flexible pendants 
(chiefly three-light fittings), and wall plugs for desk lights 
in the offices. The lights in the corridors are controlled by 
“ push-button ” switches fixed just above the fuseboards ; 
none of the pendants or wall plugs in the offices have any 
wall switches, key-holders being used throughout. In this 
particular building, none of the partitions between the rooms 
were fixed until after the floors and ceilings were finished, 
so that it was impossible to run any of the wiring on these 
partitions, or to use any wall switches or brackets, and all 
the wall plugs were fixed on the skirting boards of the outer 
Walls, near the windows, Cast-iron outlet boxes, porcelain- 
enamelled inside, have been used for all the pendants and 
wall plugs, Each box was designed and cast with the 
proper number and arrangement of openings for the par- 
ticular place where it was used. Internally insulated tubes 
are much more generally used in America than they are 
here, especially for wiring new buildings. It is also the 
practice in America to use proper metal outlet-hoxes with 
such tubes, and not to end them up in wood blocks, as is so 
often done here. It is interesting to note that solid wire so 
large as No. 14 is used for drawing into tubes; it is also 
notable that the wires are specially protected against 
abrasion by doubly braiding them. 


American Wiring 
Practice. 
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THE POLLAK-VIRAG TELEGRAPH. 


— 


: FURTHER DEVELOPMENTS. 
By CHAS. H. GARLAND. 


7 (Concluded from page 638.) 
Ir is unfortunate that the block representing the slip (fig: 9) 


in our last article should have been so indistinct as to give 


an erroneous impression of the clearness of the writing. We 


Fia. 9. 


replace it by a better block in this issue. The writing on 
the receiving slip is very clear and distinct. 

Having now obtained a view of the whole of the apparatus, 
it will be of advantage to look more minutely into the 
improved receiving apparatus and to give some details of the 
experiments in actual working of the new system. 

First comes the altered arrangement of the telephone, the 
single telephone of the Morse-writer being replaced by a 
double telephone. Fig. 10 shows the way in which the 


wo 


T, Telephone; u, Magnet; 4, B, c, Magnetic points; s, Mirror. 


Fias. 10 Ax D 11.— Showing arrangement of telephones and mag- 
netic points (fig. 10) in the Morse-writing apparatus, and 
(fig. 11) in the Latin-writ ing apparatus. 


magnetic points, A, B, C, are arranged and connected with 
the diaphragm. A C-shaped magnet, m, is attached to the 
face of the telephone. One pole of this magnet terminates 
in the two points, B, ©. The concave mirror, 8, has on its 
posterior surface a soft iron plate. This plate attaches the 
mirror to the points, B, c, which thus form a horizontal axis 
of movement. The other pole of the magnet terminates in 
the spring-point, a, and this in turn forms a third connection 
with the soft iron plate of the mirror. By means of a tiny rod 
the diaphragm of the telephone, T, is attached to the point, a, 
and any movement of the diaphragm is communicated to it. 
The point a communicates the movements to the mirror and 
thus to the reflected light-ray, which produces a zigzag line 
on the sensitised paper. 

In the new apparatus (fig. 11) two telephones are used. 
The magnet, although larger, is still C-shaped, but both 
poles terminate in a pointed spring. Point c is fixed; point 
A responds to the movements of Ti, and point B to the move- 
ments of T, The mirror is in construction the same, but 
now possesses two axes of movement in place of one. 


In the earlier apparatus, as shown in the photograph accom- 
panying our last article, the sensitised paper was stretched on 
a drum, which was displaced in a helicoidal manner, the 
writing being in helicoidal lines. It was necessary then to 
remove the paper and develop it in a dark room, which, 
however quickly done, necessitated some delay. The new 
apparatus (fig. 12) is much more practical, and can be 
adapted to either the Morse or Latin-writing apparatus, In 
the drawing the Morse-writing telephone is shown. This 
can, however, be replaced by the double telephone (fig. 11). 
A band of sensitised paper (P, fig. 12) is wound on the drum 


R, Drum; r, Seusitised paper; L, Lamp; c, Cylindrical lamp cover: 
T, Telephone; c}, Fixing bath; s, Scissors. 


Fra. 12.—Showing arrangement of sensitised paper and automatic 
fixing apparatus. The Morse-writing telephone only is shown 
here, but it can be replaced by the double telephone. 


R, and enclosed in a box. This paper is 7 cm. in width; | 
It is unwound in a downward direction, and, passing 
between the two rollers shown, comes into the path of the 
reflected light-ray. The light-ray is moved from left to 
right independently of the oscillations of the telephone mem- 
brane. To secure this movement an oblong incandescent 
lamp, L, is employed. This lamp is covered by a cylinder, c, 
which is capable of turning on its axis, and has a narrow slit 
cut in it in the form of a single turn of a screw. Through this 
slit a luminous image of a small part of the luminous filament 
is thrown, and falls upon the concave mirror. This is reflected 
as a single point of light on to the sensitised paper. The 
helicoidal slit, in consequence of the turning of the cylinder, 
exposes a continually changing portion of the filament, and 
as a further consequence, the angle of reflection is con- 
tinually changing in such a manner as to cause the reflected 
luminous point to pass from left to right on the sensitised 
paper. The working of the paper is so adjusted that each 
complete turn of the lamp cylinder which carries the ray 
from left to right also carries the paper downwards a suffi- 
cient space to allow a further line being written. 

After being thus exposed to the action of the light, the 
paper passes down into the automatic developing apparatus. 
In this there are two bands, furnished with small catches 
and guided by a series of rollers which traverse the developing 
and fixing baths, c, in the necessary order. The sensitised 
paper is attached to the catches of the bands, and is thus 
carried through the photographic’ baths. After passing 
through the baths the developed paper slip is taken from the 
bands, and leaves the apparatus ready for use. A pair of 
scissors, 8, are attached beneath fhe writing space and allow 
of cutting the band at a single stroke, and at the same time 
stopping the unexposed portion of the sensitised paper ribbon 
by means of an attached clamp. The detached portion, how- 
ever, continues its passage through the baths. In this 
manner it is possible to start the receiver at the same time as 
the message commences. The stoppage is performed by an 
employé at the receiving station, who watches the writing 
through a ruby glass window. 

The support given to the inventors by the Minister of 
Commerce of Hungary has enabled them to make experi- 
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ments with the latest form of their apparatus on a working 


line. The Hungarian Postal and Telegraph Department 
lent for the purpose four telephone lines running from 
Buda-Pesth to Poszony. These four lines were connected 
with the laboratory of the United Electrical Company, of 
Buda-Pesth, and looped at Poszony, so as to form a circuit 
of 400 kilometres in length. The resistance of the line was 
2,000 ohms. The messages sent were written in a perfectly 
legible and accnrate manner, and the speed attained was 
60,000 words per hour, or 1,000 words per minute. The 
French Government have asked that experiments should be 
conducted on the lines between Paris and Lyons, and 
arrangements are now being carried out for this purpose. 
The inventors are confident of continued success. 

Speaking at the Congress of Electricians at Paris on this 
subject, Herr Pinter, the director of the United Electrical 
Company, of Buda-Pesth, said :— There is no doubt that 
with this invention we have made a new and important step 
forward in the History of the Development of Telegraphy, 
and that the Pollak-Virag system constitutes one of the 
most interesting successes obtained during late years in the 
application of weak currents.” 


WHY ELECTRIC CAR WHEELS SLIP. 


Br EUGENE C. PARHAM. 


UNDER certain conditions one pair of wheels on a car will 
persist in slipping to such an extent that the car cannot be 
made to start at all. It is a fact noticed perhaps only by 
those who are interested in the running of the car, that 
such slipping generally takes place in curves or on grades 
and in its worst form on combinations of the two. It may 
seem peculiar that on grades the front pair of wheels, as a 
rule, do the slipping, while in curves it fs generally the back 
wir. It is also a well-known fact among railway men that 
he wheels of double-track cars having four axles, but only 
two driving axles, slip worse than those of single-track cars 
having but two axles, both of which are drivers. In order 
to finally state the case and its causes clearly, it must be 
stated that the motors used in street car work are series- 
wound motors, and at starting they are, as a rule, connected 
in series, The same current, of course, passed through both, 
and the line voltage divides between them when the two 
motors are running along under normal conditions, as 
indicated in fig. 1. 

After the car is started and running along with all of the 
resistance coils cut out and the motors in series, the resist- 
auce of the two motors is so low, compared to their counter 
E. M. Fg., that it can be neglected. We will assume, then, 
that the internal ohmic resistance is zero, and that the two 
counter E. M. Fs. in series alone limit the value of the current 
that the car takes. It is, of course, well known that the 
line voltage applied to any circuit distributes itself according 
to the resistance or opposition it meets; wherever the opposi- 
tion or resistance is greater the drop is greatest. Referring 
to fig. 1, if the two motors are electrically balanced; if they 
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are geared so that one armature does not turn any faster 
than the other : if all of thecar wheels areof the same size, and 
if the brush-holders are set right, the counter E. VI. Fs. of the 
two motors will be cyual. We will assume for the present 
* 
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that they are, and, consequently, that the drop across each 
of the motors is the same. ; 

The speed at which a motor will try to run depends upon 
the voltage applied to its terminals. If this voltage is 
varied the speed will vary. This fact makes the behaviour 
of two motors running in series very peculiar under 
certain conditions. As a matter of fact, unless the two 
motors are either very small or are rigidly connected to the 
same mechanism or to each other, they cannot be run in 
series at all. ‘This is true not only of series motors, but of 
shunt motors too. The two motors of a street car work 
together, simply because the wheels attached to both motors 
rest on the rails, and there is a certain amount of friction 
between the wheels and rails, so that the motors are,in a 
sense, geared together. The more weight there is placed on 
both motors, and the drier the rails, the less apt is either 
motor to slip, because there is more friction between the 
wheels and the rail, so the wheels do not slip so easily. 

Now, if we grease the rail well under one pair of wheels, 
it will be found next to impossible to start the truck, 
especially if it is on a slight up-grade. As soon as the line 
voltage is applied, the pair of wheels on the greased part of 
the rail start to spin, and if the voltage is kept on, they spin 
faster and faster. To the ordinary observer it seems strange 
that the motor geared to the pair of wheels that do not slip 
does not get to work and run the truck over the bad spot. 
There is a very good reason why it does not, and this reason 
will be more readily grasped later. Now jack the truck up 
so that both pairs of wheels are lifted entirely off the rail 
(when this is done the motors must be jacked up too, to take 
the weight off the axles, otherwise the journals will run on 
the bottom of the boxes where there is no journal brass), and 
again apply the voltage. Both motors will start up in good 
shape, because the first rush of current is enough to start 
either of them, however badly it might be stuck. 

After the motors start up, the interesting part of the 
experiment ought to come; if one motor runs easier than 
the other—that is, has less friction in its moving parts, or 
if the motors are electrically or magnetically unbalanced, so 
that the counter E.M.F. of one is lighter than that of the 
other, one motor will be observed to gradually gain in speed 
and the other to lose correspondingly. The motor losing 
speed may stop altogether, and it may not; whether it does 
or not depends upon a condition to be considered later. If 
it does stop it will not start again unless the current is cut 
off and the other motor is allowed to come to rest before the 
current is applied again. If it does not stop it will at least 
run much slower than its mate does. An example of this 
kind of running is often seen in hotels, where ceiling fan 
motors are used to cool the dining room. Two motors are 
often connected in series, and one can be seen to drive the 
fan blades a good deal slower than some of the others do. 
The slow motor does not stop because even the small current 
that its mate takes while running at high speed is sufficient 
to start it if it is very easy starting. 

In the case of the two street car motors jacked up with 
the truck and running free, the speed of either motor can be 
increased by simply pressing a bar against the wheels of the 
other motor, giving it more of a load. If one end only of 
the truck is raised off the rail, the other end being left 
down, the action is about the same, when the voltage is 
applied, as in the case of the greased rail. The whole truck 
may give a little jump, due to the first rush of current, but 
it will not start. 

All of these peculiar actions are due to change in the distri- 
bution of the line voltage. The line voltage drop across the 
motor depends upon its counter E.M.F., and this in turn 
upon its speed. If for any reason the speed of one motor 
drops a little its counter E.M.F. drops too. This allows the 
voltage at the terminals of the other motor to increase the 
total voltage remaining constant. Hence the other motor 
speeds up so as to raise its counter E.M.F. to meet the 
increased voltage. Each little addition of voltage that the 
faster motor gets across its terminals causes its speed to go 
up a little and with it up goes the counter E. M. F. This 
further increases the effective resistance of that part of the 
circuit and robs the slower motor of more voltage, causing 
it to slow down still more. Of course these Interactions can 
take place only when the motors are in series, in which con- 
dition any variation in_the speed of one motor will result ina 
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contrary change in the speed of the other one. As soon as 
the motors are thrown in multiple, as in fig. 2, each motor 
has an independent circuit of its own and each gets the 
whole line voltage across its terminals. If this line voltage 
is kept the same, ordinary variations in one motor circuit 
will not affect the other. 

Now, in the case of a car climbing a steep grade, 
the car is in an inclined position, and most of its 
weight is thrown on the rear wheels, so that they have 


good traction—even better than they have when the car is 


on a level. On the other hand, the front wheels have not 
their share of tlie weight, so that their grip on the rail is less 
than it is when the car is on a level. The result is that the 
resistance to the rotation of the front axle is so low that it 
is an easy matter to send through the two motors current 
enough to turn the front axle independent of the rail. As 
soon as the front axle begins to turn, the counter E. M. F. 
of its armature runs up and monopolises most of the line 
voltages; this causes a further increase in the armature 
speed, with the result that the wheels get to spinning, and 
then there is no hope of moving the car, because the counter 
E. M. F. of the spinning armatare cuts the value of the current 
down so that the rear motor, which has good traction, has 
no power to move the car. 

The only thing to do in such a case is to throw the power 
off, give the rail sand, and throw the power on again, 
more gradually. It sometimes helps matters a little to 
take up the brakes about a half a turn; this keeps the wheels 
from spinning so readily. As a final resource it may be 
necessary to throw the motors over to multiple; in such a 
case the controller should never be carried further than the 
first multiple notch until the car has fairly started. 

If a man does not know how to take a car around a curve, 
or if he allows his car to stop in a curve, there is more 
wheel slipping; but, as above stated, it is the rear wheels 
that slip, as a rule, because the forward ones are further 
around the curve and are more tightly bound. After one 
pair of wheels begins to slip the car loses its traction for the 
same reason that it did in the previous case. In the case of 
the curve, it is a waste of power and wheel treads to keep 
the current on steadily and try to have the car grind itself 
out of the curve. The first thing to do is to set the brake 
up a little, give the rail sand and throw the power on and 
_ off. If this does no good, give the controller one reverse 
notch and as soon afterward as possible a notch ahead, and 
at the same time have as many passengers as possible jump 
up and down on one of the platforms. This will generally 
get the car out. If it does not, the only thing to do is to 
throw the motors over to.the first notch in multiple. The 
best way to avoid all curve troubles is never to allow the car 
185 in the curve, even if it does shake up the passengers a 
ittle. 


NOTES ON THE TESTING OF MODERN 
DIELECTRICS AT HIGH VOLTAGES. 


By J. WRIGHT. 


In these days of electric light and power distribution at 


increasing voltages, the erstwhile familiar phrase of 
„ megohms per mile,“ as specifying the quality of the 
insulating medium or dielectric surrounding a wire or cable, 
is being rapidly superseded amongst manufacturers, con- 
sulting engineers, and otliers more or less directly concerned 
in these matters, by the resistance of that dielectric to dis- 
ruptive discharge, in terms of the number of volts of E.M.F. 
to which the cable or wire is subjected before being brought 
into commercial use. 

It is obvious, if we regard this matter in a practical light, 
that the change is materially for the better, and will benefit 
both manufacturer and customer, in that it denotes the true 
value of the dielectric as an insulating medium; a rubber- 
insulated wire, yielding an insulation resistance of some 
hundreds of megohms per mile under a testing E. M. F. of 
600 volts continuous, may break down immediately under 
the application of 600 volts alternating, whereas a fibre or 
oil-insulated main, take, for instance, the Brooks semi-solid 


system of insulation, though yielding under test only a 
fraction of a megohm per mile, will withstand a pressure of 
as much as 20,000 volts alternating without perceptible 
change. Taking these facts into consideration, it is obviously 
impossible to compare the merits of various dielectrics, or 
even various qualities of the same dielectric, in terms of 
megohims per mile, while, on the other hand, by subjecting 
two entirely different samples of insulating material to a 
high voltage stressing, or, as it is technically. known, 
“straining,” test simultaneously, at regular intervals of 
their respective“ lives,“ it is possible to judge, with. some 
degree of accuracy, their respective merits. 

So important has this matter become, that in many cases 
specifications for cable contracts lay particular stress upon 
the resistance of the dielectric to disruptive discharge, the 
general rule being that it shall be subjected to a testing 
pressure or voltage at least double that at which it is ulti- 
mately intended to work for a certain predetermined period, 
and 1 55 we have an important point) that the megohmic 
result obtained after this stressing or straining test shall 
evidence no perceptible deterioration in the insulating quali- 
ties of the dielectric. 

To meet the increasing popularity of this form of test, all 
the leading cable manufacturers have for some considerable 
time now provided the requisite plant for the purpose, such 
plant usually taking the form of an alternator yielding 
various low voltages over a convenient range, up to, say, 
250 volts, which are then transformed by a suitable trans- 
former, or bank of transformers, up to the required voltage, 
which may be anything from 1 to 20, 000 volts alternating. 

In order to undergo the test, the cable, if it be a simple 
rubber-covered core for example, is immersed in a tank of 
water with its extremities free, for a certain predetermined 
period, usually some 24 hours. A careful insulation test is 
taken on it in the usual manner by the direct deflection 
method, and the secondary (high tension) winding of the 
transformer is then connected to one extremity of the cable 
or core, and to the tank, respectively, the latter connection 
being usually made by means of an earth plate immersed in 
the water; the remaining end of the cable being left free. 
The alternator is then gradually speeded up until the volt- 
meter indicates the required voltage, which is maintained for 
the requisite period, after which the machine is gradually 
slowed down. It is better for all purposes to place two 
voltmeters in circuit, one across the terminals of the alter- 
nator, and the other (usually electrostatic), between the 
extremity of the core under test, and earth, in order to indi- 
cate the exact voltage to whieh the cable is being subjected. 
If the multiplying power of the transformer be known, the 
one instrument then serves as a check upon the other. 

It will be noted a few lines above, that special stress is laid 
upon the gradual slowing up of the alternator after the com- 
pletion of the test ; careful attention to this detail admits of 


an ordinary insulation test being made shortly after the 


stressing test. If, on the other hand, the voltage be suddenly 
cut off, in either the primary or secondary branch, it leaves 
a static charge in the core, which, more especially in a 
cable of high inductive capacity, tends to interfere with the 
subsequent galvanometer test, and requires the core to be 
connected directly with earth for a period proportional to 
that during which the high voltage was maintained, in order 
to dissipate itself. 

In the case of a lead-sheathed or armoured cable, the lead 


sheathing or other metallic covering, of course, takes the 


place of the water in the tank, thus rendering immersion 
unnecessary. 

One point which has been noted in the stressing or 
straining of insulated core, especially where the ‘voltage 
employed approaches that at which the limit of resistance to 
disruptive discharge is reached, is the apparent accumulation 
of potential at the points or extremities of the cable, which 
makes itself evident in the breaking down of the dielectric at 
the point where it enters or leaves the water, or, if dry, at 
the point where the lead or other sheathing ends. Various 
plans have been suggested from time to time to remedy this 
unfair distribution of potential, and to maintain it uniform at 
all points of the core. Probably the most likely one to have 
the desired effect is that of introducing a bank of lamps or 
other suitable high resistance between the free extremity of 
the core and carth, the number of lamps or other resistance 
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being proportional to the voltage under application at the 
time. There would then be a complete circnit for the high 


voltage, while, at the same time, provided the plant were 


sufficiently powerful to maintain the potential under these 
conditions, that difference of potential would still exist 
uniformly at all paints between conductor and earth, 
and all tendency to accumulation at the extremities 
would be prevented by the high resistance path to earth. 
The only drawback to. such a plan is the enormous 
increase of power requited, especially in the case of high 
voltages. High-voltage testing under normal conditions, in 
the case of cables of average inductive capacity, such as 
quarter-mile lengths of the ordinary 19 or 37 strands, for 
instance, requires the initial expenditure of anything up to 
10 H.P., and that on a blind or condenser circuit, whereas the 
adoption of a plan of connections such as the one mooted 
above would involve the doubling or even trebling of that 
output, and this in a factory turning out some hundreds of 
miles of various types of insulated core in a week, would be 
a material consideration tending to a general rise in the 
price of all cables and wires subjected to such tests—a 
vondition of things to be, if possible, avoided. 0 

Another difficulty in the way of successful high voltage 
testing is the efficient insulation of plant, and this more 
especially when dealing with voltages of 10,000 and upwards, 
There is no special design of transformer suited to the 
exigencies of cable testing, wherefore manufacturers in 
general have adopted one of the many well-known types 
of transformer on the market, and secured whatever extra 
insulation they could by insulating the case, oil-bath immer- 
sion, &c., all of which, though tending to the object in view, 
viz., the maintenance of a high potential, are highly unsatis- 
factory in that they are unreliable and open to breakdown at. 
unexpected moments. Taking the question of oil-insuluted 
transformers into consideration, it is obviously impossible to 
build an oil-immersed unit of any useful capacity for this 
type of work without proceeding to impracticable dimensions, 
whereas, with the ordinary air-insulated types, unless great 
care be taken in their construction and erection, constant 
trouble is experienced in their breaking down at various 
unexpected points. 

What is really required is a highly insulated type of trans- 
former having a capacity of from 20 to 30 H.P., capable of 
adjustment over a wide range of potential, either by sub- 
division or otherwise, which will enable voltages varying from 
1 to 20,000 to be obtained at all times with perfect security 
from breakdown. : á 

In the matter of actual testing there is no hard and fast 
rule as to the actual voltage to be applied to any particular 
class of cable or wire, the general rule being that quoted 
above, viz., at least twice the normal working voltage; but 
conditions, of course, vary. With dielectrics of an impregnated 
fibrous disposition, such as jute, paper, &c., the testing 


voltage may be in terms of the radial thickness of the insu- 


lating medium, always provided that the actual nature of 
that medium remains unchanged. With rubber-insulated core 
this ryle does not apply, but depends to a large extent upon 
the quality of the rubber employed. 


The old-time practice of “ flashing ” the live lead on to the 


end of the core was altogether an unfair and unsuitable test, in 
that it imposed enormous momentary potentials due to induc- 
tion and kindred effects upon the core. The present system of 
steady application for periods varying from ten minutes to 
an hour, or even more, forms by far a more suitable method 
and amply guarantees the insulation of the core. To this 
end it is frequently specitied that such tests shall be carried 
out like the ordinary galvanometer tests in the presence of 
the consulting engineer or his representative. 
Pa 


DANGEROUS ELECTRICAL PRESSURES. 


AN important investigation has recently been carried out by 
Prof. Weber, of Zurich Polytechnic, on the physiological 
effect of alternating electric currents such as are used with 
overhead trolley wires. The occasion of the experiments 
was a dispute between the firm of Messrs. Brown, Boveri 
and Co., Switzerland, and the authorities, with reference to 


the proper pressure for two electric railways to be worked by 
three-phase alternating current, the proposal being to work 
them at 750 volts. This pressure being considered dangerons 
by the authorities, the question was referred to Prof. Weber. 
Prof. Weber's experiments* were made with reference to 
the special circumstances of the above railways, where the 
current was supposed to be supplied through two overhead 
leads, the rails being used as the third conductor of the 
three-phase system. The effect of the current was deter- 
mined in two cases, namely, when a person seizes the two 
bare leads with both hands simultaneously, and when a 
person, standing on the railway or a car, touches one of the 
leads. | 

In the first case an experimental apparatus was used in 
which the pressure between two bare wires, grasped in the 
hands, could be increased by steps of 10 volts, the freyuency 
of the current being 50 per second. Prof, Weber tried 
these experiments on himself, in the first place with the 
hands wet, and, in the second place, with the hands dry. 
When experimenting with wet hands, he found that 
50 volts was the highest pressure he could endure. The 
effect produced with this pressure is described as in- 
stantaneous paralysis of all the muscles of the fingers, 
hands, and arms; the wires could not be released; the state 
being endurable for 2 seconds at most, it was impossible to 
measure the current.“ With dry hands, he found that 90 


volts was the highest limit of pressure that could be used: 


much the same unfavourable symptoms appearing as with 
wet hands at 5Q volts. | 

From these experiments Prof. Weber concludes that :— 
“ A simultaneous touching of both of the poles of an alter- 
nating current circuit is dangerous as soon as the pressure 
exceeds 100 volts; and since it is impossible to set oneself 
free, the case must be regarded as fatal whenever immediate 
help is not at hand.” i 

Altogether different results were obtained when the pro- 
fessor stood on the ground and touched one of the leads 
with one hand. By using a series of 100-volt glow lamps 
the pressure was gradually increased by steps of 100 volta 
Standing on moist gravel, from which he was rather wel 
insulated by means of his shoes, he was able to endure pres- 
sures up to 2,000 volts, this pressure, however, producing 
very disagreeable effects in the form of violent stinging of 
the skin, and intense trembling of the fingers. Standing on 
clay covered with coal dust, 1,300 volts was the utmost. pres- 
sure that could be endured. 

From this last series of experiments, it will be obvious 
that to touch bne of the leads is not dangerous, as long as 
the pressure does not exceed 1,000 volts. 

A contemporary endeavours to minimise the value of 
Prof. Weber’s conclusions, by pointing out that millions of 


“volts can, with impunity, be applied to the human 


body from a small Leyden jar. But this does not 
appear to have much to do with the case, since it 
is the cumulative effect of an alternating current con- 
tinued for some time that produces the dangerous para- 
lysis observed, and in every high tension electric supply we 
have the continuous condition which is absent in the Leyden 
jar. Another contemporary concludes that since all pressures 
between 100 volts and 1,000 volts are equally dangerous, 
there is no reason for not using the higher pressures 
between 500 and 1,000 volts, especially as they lead to 
greater economy in the working of the electric railway. 

It is of little use to point out that some persons can bear 
with safety a much higher pressure than others, owing pro- 


bably to their higher clectrical resistance, since the man of 


high conductivity must also be protected. A lower frequency 
might also be safer, but 50 is not very high, and is pretty 
common in practice; the increase of safety obtained by 
changing the frequency is not likely to compensate for the 
technical disadvantages. | 
The outcome of this exceedingly valuable investigation 
appears to us to be that no pressure which would make ee 
nomical working possible is safe, if a person grasps two opposite 
leads simultaneously with bare hands. It ought to be easy to 
make this impossible for passengers, by making the two leads 
sufficiently inaccessible, and workmen onght to be instructed 
to use the well-known and simple safeguards available 
JJ. ere ee eee Oe 8 
* Sce Nature, August 23rd, 1900. 
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small scale. 


will be necessary for this purpose. 


steady all day it will tend to raise the use factor. 
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Protect them. For the authorities to insist that the pres- 
sures in power transmission conductors should be reduced till 
it was safe for the lieges to handle them, would be like 
insisting that the speed of railway trains should be reduced 
till it was safe for the ordinary foot passenger to cross in 
front of them. 

Prof. Weber's experiments are of the greatest importance, 
in showing that the live conductor is dangerous at much 
lower pressures than was formerly supposed, and that 
Ne conductor, even of 500 volts, is not to be trifled 
with. | 


A ~ 


THE USAGE. FACTOR OF PLANT. 


Ir should ever be the object of engineers to ascertain whether 
they are securing from their plant as much duty as is being 
secured by others. Very much of the success of a business 
will depend upon a proper and economical factor of usage. 
This factor is but little understood, and it is applied to a 
very limited extent. The load factor of a lighting station 
is bad because the plant must be worked many hours at a 
very small duty, yet its capacity must be such as to enable 
it to furnish the maximum demand for a few minutes every 
day—nay, for perhaps a few minutes on one day in 
the course of several years, In this respect the elec- 
tric light station does not possess the advantage of the gas- 
works. The load factor of a gasworks is good, because tliere 
is a provision for holding many million feet of gas, and the 
generating plant runs at mean load for long hours—in fact, 
continuously—whereas electricity is supplied in a hand-to- 
mouth fashion, and can only be stored in an inefficient 
manner. A grasp of the facts underlying the question of 
load factors is necessary to assist in all economic design, or 
to point the direction in which improvement is to be 
sought. a 

In designing plant it is necessary to know. something 
about the limits and proportions of its several parts. It is 
impossible to obtain with small plants in electrical work 
other than poor load factors for the plant. There must be 
two boilers. The usage factor will be 50 per cent. and the 
load factor may be 100 per cent. for the boiler that is at 
work. The load factor of such a station would thus be 
50 per cent. of its boiler power. 

There .would be two engines at least. The use factor 
would be 50 per cent., but the running engine would have a 
load factor of perhaps 20 per cent. The station load factor 
is thus only 10 per cent referred to the engines or to the 


generators. With larger undertakings the proportion of 


spare plant rapidly diminishes, while the load factor of the 
running plant will also increase, Power can thus be gene- 
rated much more economically on a large scale than on a 
To carry the question further, let it be sup- 
posed that the power is to be employed on a tramway. Cars 
Out of a total number of 
cars only a proportion can be usefully employed. The 
remainder will be more or Jess under repair. The ratio of 
employed to total cars is the use factor of the cars 
to some extent. 
cars. An inspection of the statistics of many tramways 
would reveal the fact that, according to the nature of the 
traffic, the facilities for repairs and other more or less deter- 
mining factors, the number of cars on the line may be as low 
as one-third the total stock, while it may exceed two-thirds. 
This use factor is, of course, fixed by the traffic. If this is 
If there 
are slack periods, many cars will come out late and return 
early, and will reduce the factor. 

But of the average cars out of the shed, as calculated from 
the total working hours of the cars and the hours run by the 
generating plant, it may be said each car should run its 80, 


100, or 140 miles per day. If such a mileage is not secured, 


then the mileage factor per car is too low. 

It will often be found that systems which have a poor use 
factor for their cars may possess a good mileage factor. The 
combination gives the net factor. It is convenient to assume 
that a car should run 100 miles per day. This simplities the 
calculation of the use factor. | 

It is all a question of design of cars and provision of plant 


But there is a use factor for the running 


and men for repairs whether the average cars on a line shall 


or shall not bear a large ratio to the total rolling stock. With 
a simple system of interchangeable parts, a ready means of 
disconnecting leads and brake rods, the provision of car 
bodies need not be so liberal as the provision of trucks to 
carry them. It should be—in fact, it is—possible, to run cars 
into ashed, lift the bodies off the trucks by a rapid crane, 
run out the trucks and ran other trucks in their place, lower 
the body, couple up connections and run the car on service 
again. For want of such provision, and because of the 
general use of the inefficient four-wheeled enlarged horse 
car, these things are not done. Engineers see the necds of 
the case plainly enough, and are capable of, economising 
capital in this way. The facilities necessary to do it might 
be paid for out of the economy in car sheds that would be 
effected, for spare cars occupy more room than trucks, and 
with travellers’ trucks can be stored closely—they do not 
require rails on which to stand in reserve. It is all a 
question of calculation, observation, and the provision of 
facilities, and it is certain that too little importance is placed 
on these subjects and too much on certain others. Thus, 
the earning of so many pence per car mile is considered 
important ; it is less important than it appears. What is 
being earned per car by every car owned? How many car 
miles, moreover, are run over every mile of tracx? The use 
factor of a car depends to a quite considerable extent upon 
the line being double or single, or, if the latter, on the proper 
location of turnouts, for the mileage of every car is limited 
by the most unfavourably placed loop, and the provision of 
double track will not only enable a very material increase jn 
the mileage per car, but will reduce the cost of wheel renewa!s 
and car repairs generally. 

The whole question of use factors and load factors is one 
deserving of much greater attention than has hitherto been 
accorded it. The comparisons and figures may be carried 
into the further items of passengers in order to show the 
general traffic factors, and the same principles may be carricd 
into all lines of engineering with advantage. Without such 
statistics focussed on a few salient points, correct conclusions 
are not easily to bedrawn. The statistics enable results to be 
traced from causes in a manner not otherwise possible. 


THE E.M.F. OF ALTERNATORS ON OPEN 
‘ CIRCUIT. 


By C. C. HAWKINS. 


Tur E. M. F. which a given alternator will induce when run- 
ning on open circuit is usually predetermined during its 
design from an equation based on the E.M.F. which would 
be obtained from a continuous-current dynamo, similarly 
wound and run in the same field system. Thus the effective 
E. M. F. generated per phase is expressed by the equation, 


E= K. 2 Za X 5 0 x no. of inductors in series in one phase 


* 105 volts, 


where 2. is the total number of C. G. S. lines entering into 
the armature from one pole and forming one magnetic field, 


and 2605 is the frequency due to the p pairs of poles. The 
average E.M.F. of the analogous continuous-current dynamo 
has therefore to be multiplied by a certain coefficient k, 
which may itself be analysed as the product of two factors, 
*,, and . The first of these is the form factor“ of the 
E. M. F. curve, or the ratio which the effective E.M.F. as 
given by the square root of the mean square, bears to the 
real average E.M.F. The second may be termed the “ width 
coefficient,“ and is the ratio which the real average E.M.F. 
bears to the gross average E. M. F. when differential action is 
supposed to be absent, and all the lines are assumed to be 
usefully cut as in the continuous-current dynamo. Both 
factors are dependent in the first place on the ratio of the 
pole-width to the pitch; they are also equally dependent 
upon the ratio which the width of the winding bears to the 
pitch, or if the armature be slotted and one side of a drum 
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coil is distributed among more than one slot, upon the rela- 
tive position of these slots. Both of these ratios affect not 
only the shape or form of the curve, but also the greater or 
less extent to which differential action is present. 

In the calculation of the values of k, it is usually assumed 
that the flux from a pole is strictly confined to the width of 
the pole-face, and is uniform over its whole area, so 
that the half-wave of E.M.F. given by a single inductor 
or group of inductors in one slot would enclose with the 
abscissa axis a rectangle. It is, however, of interest to 
estimate in what way and to what extent this confessedly 
approximate assumption may lead us into error, and 
the endeavour of the present paper is to take into 
closer account the fringe of lines which must necessarily 
surround the actual pole-face, and which shades off 
from the normal induction under the pole to zero at the 
interpolar line of symmetry. For this purpose the curves of 
induction in the_air-gap for various ratios of pole-width to 
pitch may be drawn after the method given in Mr. F. W. 
Carter’s note “On the Air-gap and Interpolar Induction,” 


communicated to the Journal Institution Electrical Engineers, ° 


Vol. xxix., p. 925, and in fig. 1 are given three such curves, 
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Fia. 1.—FLUX-DISTRIBUTION ALONG PITOH-LINE. 


plotted from fig. 6 of Mr. Carter’s paper. The assumption 
has been made that the length of the single air-gap is ,',th of 
the pitch, so that if the pole-width be 0°7, 0˙5, or 0°3 of the 
pitch, the ratio of the half interpolar gap to the air-gap or 
5 is 3, 5, or 7, and similarly for other proportions of pole. 
Thus with a pitch of 10 inches, the length-of the air-gap is 
assumed to be 0:5", or with a pitch of 6 inches as in a small 
machine, to be 0°3". But little error is introduced, if these 
proportions are only approximately true. In the following 
diagrams two sets of curves are drawn, those in dotted lines 
on the assumption that there is no fringe, and those in full 
lines after taking into account the fringes shown in fig. 1, 
If the average E. M. F. of a single inductor or group of 
inductors in one slot, passing under a pole of width equal to 
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RATIO OF POLE WIDTH TO PITCH 
Fia. 2.— AVERAGE E. I. F. 


the pitch, be represented by 1, the average E. M. F. for other 
ratios of pole-width without fringe will fall in the straight 
dotted line of fig. 2. The full-line curve of fig. 2 shows 


the average E.M.F. given by the integration of the areas of 
the curves of fig. 1, and upon this will be based our sub- 
sequent results. It will be seen to diverge more and more 
fròm the dotted line as the pole-width decreases. 


I.—SLOTTED ARMATURES. 


Taking first the case of an alternator with slotted armature, 
the side of each drum coil may be wound in one or more 
slots, and of recent years the tendency has been to adopt 
more than one slot per pole and phase. Such a division of 
the coil which may be called “ grouped distribution,” must 
lead to a reduction in the effective E.M.F. since the several 
groups which are in series are more or less out of phase with 
each other ; yet it has the advantage that it decreases the 
inductance of the armature, and from the spreading of the 
winding a greater cooling surface is exposed, especially at the 
ends of the coils. If the curve of instantaneous E. M. F. for 
each group were sinusoidal, it would be easy to find the 
resultant E. M. F. of two or more groups which differ in phase 
by adding their several E.M.F’s, vectorially. But since the 
instantaneous E. M. F's. are not sine curves, this method is out 
of the question, and with all except the simplest shapes, the 
compounding is best done graphically. 

(To be continued.) 


— 


CORRESPONDENCE. | 


Re Record Joint Making. 


In your issue of the 12th inst. you described a joint box 
for use on concentric cables, You also stated that the price 
of service boxes of the old pattern was between £2 and £3 
each. f 

It might interest your readers to know that the service 
boxes in use on the Edinburgh mains at the present time 
cost about 158. each, complete, and are made to take two 
services. 

They can be easily put on in an hour, and can be also 
easily disconnected either way without stopping the supply, 
and can be used either as straight or T joints or four-way 
with the same fittings. Any handy man can fix them on, 
they are so simple. 

The No. 1 box is 34 inches deep, 74 inches wide, and 
8 inches long, made in four parts, and is capable of taking 
a 1 square inch or O6 concentric main and two 7/14 or 
7/16 services (concentric). l 

The No. 2 box is 4 inches deep, 9 inches wide, and 
10 inches long, and is capable of taking any size of concentric 
cable up to *1, and can be disconnected either way with safety 
when the current is on. l 

I may state the box and fittings are my own invention, 
and we have several hundreds in use on our high and low 
tension mains here, and have never had a single breakdown 
with one of them yet. 

Ernest Francis Hammond, 
Foreman, Mains Department, Edinburgh Corporation 
Electric Lighting. 


Power from Blast Furnace Gas. 


I have been greatly interested! in the series of articles on 
the utilisation of blast furnace gas for power purposes. The 
series is not yet complete, and so I am, perhaps, a little pre- 
mature in attempting a suggestion for the improvement of 
the system. The scarcity of coal, coupled with the much 
greater thermal efticiency of the gas engine over the steam 
engine, at once indicates the desirability of every possible 
improvement in the gas engine in order that our remaining 
coal supply may be turned into work in the most economical 
manner. The suggestion I have to offer may increase the 
combined efficiency of the furnace (as a producer) and the 
gas engine itself, since it gives the gas engine an oppor- 
tunity it has longed for of utilising some of its waste heat. 
My figures are based upon those given in the ELECTRICAL 
REVIEW, 

Suppose the air blast nol to be heated directly by a pcruon 
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of the gas evolved, but by passing the exhaust pipes of the 
engines through a firebrick chamber, constituting a heater 
for the air blast, somewhat after the principle of the ordinary 
feed-water heater of steam practice. 

We may now consider.the effect this system of heating the 
air will have upon the combined efficiency of the plant. It 
is not fair to attribute the increase to any virtue of the gas 
over the steam engine, but, when a gas engine is worked by a 
blast furnace requiring its blast air heated, the advantage is 
obvious. 


Total volume of gas evolved per hour of 


= 455,260 cubic feet. 
Unavoidable loss, say, 20 % (probably less) = 


91,052 „ 


Volume available for power ... . . = 364,208 1 


Taking the heat developed per cubic foot at 
100 B. Th. U., the heat units contained in 
this quantity of gas ... 985 m —. * 

33,000 x 60 _ 


One H.P.-hour, theoretically = a a 2,545 „. 
7 

The equivalent theoretical H. . = W = 44,330 H.P. 

The thermal efficiency of the gas engine 828 per cent. 

Therefore, actual power developed ... = 4,012 HE. P. 


The engine will dissipate the heat in the following propor- 
tions :— 


Heat converted into work = 28 % ... 10,197,824 B.Th.U. 


Heat absorbed by jacket water = 400 a 14,568,320 „, 
Heat carried out with exhaust = 32 % .. = 11,654,656 „ 
Total heat accounted for .. = 36, 420,800 „ 

Now the heat required to raise the air for blast through 


1,000° F. is— 
2374 x 1,000 x 26,813 = 6,365,406 B. Th. U. 


The amount of heat put into heater = 11,654,656 B.Th.U. 
the efficiency of the heater need not exceed 


6,365,406 2 
The percentage of heat put into the engine which is thus utilised 
for heating the air is 
546 X 32 x 100 = 17˙5 per cent. 
And the re al loss by exhaust is, therefore, 32 — 17:5% = 145% 
Adding the jacket loss ... gi 85 oe ‘is =40 % 


Hence 


«= 545% 


— 


Total loss 


The useful efficiency of the engine thus becomes 45˙5 per 


36,420, 800 B. Th. U. 


cent. as against 28 per cent. previously obtained by the 


stove-heating process. 

The increase in the power obtained is therefore 4,012 — 
2,130 = 1,882 H. P., or an increase of over 88°4 per cent., a 
result the commercial value of which requires no comment. 

There should be no difficulty in constructing a heater on 

this principle having an efficiency of 54°6 per cent., and it 
would be an exceedingly cheap and simple affair. 

As above stated, The suggestion may already have occurred 
to the writer of the article on blast-furnace gas. If so, 
may J apologise for taking up so much of your space? 

On the other hand, if this idea is original and practicable, 
I trust it may be found of value in assisting the economical 
use of blast-furnace gas for power purposes. 


Ivon M. de Havilland. 


Mr. Havilland’s suggestion seems to us to be perfectly 
practicable, though at present, while abundance of gas is 
going to waste, economy is not so important as it will 
become in the future. We may remark, however, that the 
efficiency of the engine is not increased by the proposed 
arrangement, but that of the system as a whole. Moreover, 
even if the loss in the exhaust were really only 14°5 per 
cent., the efficiency of the engine would be a 
x 100, or 84 per cent., not 45˙5 per cent. An unfortunate 
error occurred in our own figures, which will be corrected in 
the next article; the available power should be 2,880 H.P., 
not 2,130 H.P. as stated, so that Mr. Havilland’s suggestion 
would lead toa gain of 1,132 H. P., or 40 per cent.—still, 
no small item.—Eps. Erec, Rkv.] 


The Largest Motor-Generator Plant. 


Kindly allow us to draw your attention to an inaccuracy 
which has, occurred in this weck's issue of your publication 


in a notice with reference to the new plant which is being 


1454 40 + 2 
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put down by the Metropolitan Electric Supply Company, 
Limited, of London. | 

It is stated therein that the motor-generator station will, 
with a total capacity of 3,250 Kw., be the largest in the 
world. This statement is erroneous, inasmuch as the well- 
known Santa Radegonda motor-generator station, in Milan, 
to which power is transmitted from Paderno over a distance 
of over 20 miles at a tension of 15,000 volts, has a total 
capacity of 3,870 kw. Power is distributed both by over- 
head and underground lines. 

Aktiengesellschaft, Brown, Boveri & Cie. 


C. Brown, W. BARRLOcR. 
Baden, October 20th, 1900. 


Interior Wiring. 


Mr. Fennell makes some very curious statements in his 
last letter. He says, “No one would dream of using 
batteries of large size for balancing.” Yet batteries are 
actually used for balancing in most continuous-current three- 
wire stations, both large and small. Perhaps he means that 
no one would rely solely on a battery for balancing ; this is 
possibly true, but it is -quite another matter. Ifa good- 
sized battery were connected in parallel with the small 
balancer he refers to, it wou'd be impossible for the 
voltage to rise to any serious’ extent on one side of the 
system, even if the other side were shorted. Even when 
the mains are not intermittently earthed, they get shorted 
now and then, and I repeat that in any properly-designed 
station it should be impossible for such shorts to cause the 
voltage to rise seriously, A station should never be solely 


dependent on a small balancer which may be thrown out by 


a fault on the mains ; if there is no battery, some at least of 
the dynamos should be run two in series; this is done in 
several small modern stations, Rathmines, for instance. 

Again, Mr. Fennell says that he would like to hear of 
any large network in this or any other country where the 
middle wire is intentionally dead earthed.” Well, Man- 
chester, Liverpool, Brighton and Glasgow are the first 
examples that occur to me. At Glasgow, it is true, the 
middle wire is earthed through a resistance consisting of 12 
100-¢.p. lamps in parallel, but even this is a very different 
thing to the test lamp referred to by Mr. Fennell. 

Yet again, Mr. Fennell says “ there are few large stations 
where none of the mains havé an elusive and undiscoverable 
earth.” Surely this is a libel on our station engineers ; 
perhaps Mr. Fennell is thinking of the fact that the total insu- 
lation resistance of large networks is low, sometimes only an 
ohm or two, but this leakage is distributed over the whole 
of the mains and consumers’ wiring, and is not due to any 
one earth, and I cannot see that it affects the question of 
intermittent earthing. If there are any wandering earths 
about of the kind Mr. Fennell speaks of, I should say that 
the sooner they are burnt out the better. 

Mr. Fennell seems to be under the impression that I 
have claimed to be the originator of the “ earthing idea.“ 
How he got that inipression I am sure I do not know, for, 
of course, I have made no such extraordinary claim. The 
principal object of my article was to point out that the 
combination of double wiring, enclosed throughout in 
earthed metal sheathing, with alternate earthing of the 
mains at regular intervals, gives all the advantages of con- 
centric wiring with uninsulated return, without its disadvan- 
tags, and so far as I am aware, the suggestion is novel. 

As to Mr. Fennell's claim for credit,“ I will simply say 
that none of the suggestions made, or opinions expressed, in 
my article, were in any sense originated by Mr. Fennell. 


G. C. Allingham., 


Glasgow E. L. Works.—Amongst the gentlemen 
mentioned in connection with the Glasgow Corporation elec- 
tric lighting undertaking, we, unfortunately, omitted to give 
the name of Mr. Alexander Adams, the assistant mains 
superintendent. This gentleman has been with the depart- 
ment almost since the commencement of the undertaking, 
and has given infinite assistance to Mr. Ward. The district 


~ superintendents of the mains department are Mr. Slaughter, 


Mr. Black, Mr. Smythe and Mr. Miller. 


put in good work, 


They have also all 


E 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING Oct. 24TH, 1899. | WrRR ENDING Ocr. 23RD, 1900. 


Albany s ee .. Value 4277 Alexandria .. ci .. Value £41 
Alexandria .. sa 885 i 15 Amsterdam T zo zi 30 
Amsterdam ie ve . 110 Bombay... 8 zi . 246 
Bou'ogue .. ee a Ke 63 prenos Ayres. Teleg. mat. 200 
Brisbane. Telez. mat. . 200 aloutta a we . 683 
Buenos Ayres es és . . 3,639 in Teleg. wire .. „ 223 
a Teleg. mat. . 100 Cape Town.. Pew. ee a 25 
Calcutta zs zs .. 558 Colombo i Pe .. 248 
Cape Town .. a p . 236 Copenhagen. Teleg. wire .. 136 
Christchurch se 8 es 75 Durban ws ce ae . 302 
Copenhagen. Teleg. cable. 85 East London $s iš si 60 
Durban pi J ae o. M1 Fremantle. 85 aa eo» 214 
= Teleg. mat. . . 18 Gibraltar .. o s Z 4 
Fremantle .. a T a 52 Gothenburg > és . 100 
Gothenbarg 98 ss A 13 1 Teleg. wire .. .. 896 
Hamburg. Teleg. mat... . 200 Hamburg Re ss se 60 
Hong Kong.. 70 ie . T4 1 Teleg. mat. .. 5 200 
Kobe 82 s ie . 856 Hiozo es - ee ed 48 
Lyttleton .. p 2 8 en 24 Hobart ci ee ik . 210 
Melbourne .. ee or e 41 Hang Kong.. or és .. 108 
ï Teleg. mat. . . 1,082 Karachi zi P as oe 12 
Montreal we x a 77 Lyttelton .. ee 93 oe 68 
Nagasaki 18 Madras 85 a 85 . 108 
Ostend és i W 28 via ta is s: 88 . 150 
Otago.. ex re 80 es 75 Meibourne .. ais ee se 47 
Port Elizabeth. Teleg. wire . 317 Nagasaki. Teleg. cable .. 6,602 
Rio Janeiro.. Š i as 64 Ostend es is 15 . . 118 
Rosario .. 88 Penang. Teleg mat. .. . 188 
Pertn 258 oe £22 


Rotterdam. Teleg. wire os 29 
Santa Crux ee as ko 
Santos 


Port Chalmers 95 . . 109 
Port Elizabeth .. xs . 301 
Rotterdam 5 ss 87 

70 Teleg. mat. a 45 
St. Petersburg. Teleg. mat. .. 225 


ñ Teleg. mat. eg . 190 
Stockholm. Teleg. wire . 156 
Sydney oe ie . . 1,538 
a Iron teleg. wire.. 204 
Trinidad .. .. ʻe 


Perth .. 187 Monte Video 8 è 80 
| 
| 


12 Teleph. mat.. 1282 
26 Seychelles. Teleg. instruments 11 


Wellington 8 om . 656 Sy: iney > . O14 
Yokohama. Elec. cable . 200 Valparaiso .. 15 as os 81 
5 Teleph. cable .. 780 Vancouver. .. ae eg s4 19 


Wellington .. “a i .. 10 
Yokobama . vs e . 4474 


Total .. ` £18,555 


Total “a £14,281 


Foreign Goods Transhipped. >` 


Durban. Telephones. .. .. £43 © Barbadves. Teleph apparatus. £54 


New York. El c. goods ee 450 
Total .. £493 Total . £64 


Å. 
— —— 


Bankruptcy Proceedings. — The first meeting of 
ereditors was held on October 18th, at the London Bankruptcy Court, 
before Mr. G. W. Chapman, Official Receiver, under the failure of 
T. W. Greaves & Co., electrical engineers and cycle manufacturers, 
230, East Ind ia Dock Road, Poplar, and 6, Nelson Street, Greenwich. 
The debtor (Greaves) states that he commenced business in 1895 as 
an electrician with a capital of £10. (Two years later he removed to 
the present premises in the East India Dock Road, where the cycle 
business was added. Three months after that move, he was joined 
in partnership by a Mr. Ostermeyer, who introduced a capital of 
£150, and became entitled to one half of the profits. The business 
was carried on by them for about 12 months under the style of 
Greaves, Ostermeyer & Co. At the end of that period the partner- 
ship was dissolved, nothing being paid to Mr. Ostermeyer on his 
retirement. He (Greaves) subsequently carried on business alone 
up till January, 1898, when he took auother shop at Nelson Street, 
Greenwich, which place he fitted up at a cost of £80. In December, 
1899, he was joined in partnership by Mr. William George Randall, 
who brought iu a capital of £125 in consideration of receiving one 
third interest in the business, which has since been carried on at 
both places as T. W. Greaves & Co. The accounts tiled by the 
directors show liabilities £587 9s. Od., against assets, stock, fixtures 
and machinery, £14; book debts £1 118. 9d.; and other debts 
£26 6s. 9d., to which no value is attached. The reasons assigned 
for the failure are loss in respect of the business at Greenwich; 
sudden bad trade; the circulation of a damaging report and 
consequent stoppage of credit; bad debts; and immediately to 
pressure by creditors. The debtors filed their own petition on 
September 26th, and they were directed to attend the Court on 
November 15th for public examination. They were unable to 
submit any offer, and the creditors left the case in the hands of the 
Official Receiver to be wound up in the ordinary course of bank- 


ruptey. Appended is a list of the principal creditors :— 

Unsecured - £ B. d. 
Sax, Slatter & Co., London .. R 54 3 .. 49 9 6 
Milard Bros, London as 5 a on . . 140 0 0 
Montague Gawnt & Co, London .. 2 2 . 38s 0 0 
Humber & Co., Limited, London. oy ne . 2 4 0 
Gent & Co., London. bd on . até . 1617 8 
Pheffiel J, A. J., London ee a ba zs .. 1518 7 
Walter & Co., London M ba st ae .. 13 2 0 
Veritys, Limited, London . sa ie 88 . 15 18 1 
Lang & Co., London .. Hs re os ee . 12 15 11 
Dowaton & Co., London a si ig aid .. I 14 4 
Bowen & Co., London a 5 a ae = 13 7 8 
Palmer Tyre Lunited, Birmingham bag ie . 21 0 0 
Jenson, Mensts., Hampstrad a ar s . 2 0 0 

Prefer sntial— 
Rent Sr n a 9 8 es x oe .. 27 18 6 
Rates and wagen én x P PA 2e ee 1217 5 


Mr. B. S. Dunn's release as trustee in re E. L. Joseph, electrical 
engineer, of Brondesbury aud Canonbury, dates from August 24th. 


Beleinm.—La Compagnie Internationale d' Electricité, of 
Lie se, has reve itly established large new works for the manufacture 
of are lamp carbons, 


Camera, by George Iles. 


Dissolutions and Liquidations, — Creditors of the 
British Blahnik Arc Light Company, must send particulars of claims, 
&c., to W. H. Chantrey, 57, Moorgate Street, the liquidator, by 
November 24th. 

Messrs. W. H. Chambers aud G. A. Edwards (W. H. Chambers 
and Co., electrical engineers, 5, Milk Street, London’, have dis- 
solved partnership pursuant to a declaration and order dated 
August 30th, 1900, made in an action in the City of London Court, 
Edwards v. Chambers, No. 398.“ 


Liquidation Notice. —At the Bath County Conrt last 
week the Brush Electrical Engineering Company petitioned for the 
compulsory winding up of the Acetylene Light Syndicate, Limited. 
On October 1st the syndicate passed a resolution for voluntary 
liquidation. Deputy-Judge Hastings dismissed the petition. 


Books Received. — Flames, Electricity and the 
London: Grant Richards. 78. 6d. net 

“The Lead Storage Battery, by D. G. Fitzgerald. London: 
Biggs & Co. 78. 6d. 


The British Fire Prevention Committee. — The 
Executive of the British Fire Prevention Committee have decided 
to postpone the opening of their new testing station until after 
Christmas, as their testing operatious are principally carried on in 
the spring aud summer months, and mauy of the firms who wish to 
have tests undertaken prefer to avoid the winter weather for 
research work of this description. During the first part of the 
current session the Executive; of the Committce will hence be 
mainly occupied in dealing with tests already undertaken in the 
summer, but in respect to which reports have not vet been i Sued. 
They will also be preparing an analysis of the tests undertaken tu 
date, for which there appears to be considerable request. The 
offices of the Committee at Waterloo Place will again be available 
duriag the winter mouths as a readiug room, and a file of over 60 
technical journals from different parts of the world has been 
arranged for, whilst a small collection has also been formed in the 
reading room with a view to showing materials that have been 
subjected to tests. 


Catalogues and Lists.—The General Electric Company, 
Limited, have issued an October sheet of certain ceiling roses, bigh 
voltage fuses, switches, and other accessories of a like character. 


The Westinghouse Companies’ Publishing Department have sent 
out Circular No. 1,032, which describes and illustrates iu their 
usual excellent manner the Westinghouse No. 56 tramway motor. 
The various parts are shown by photograph and by sectionai draw- 
ing, and notes of the construction, &c., are given. 


The latest list of the British Thomson-Houston Company ‘No. 76 
describes in some detail, with the aid of diagrammatic aud photo- 
graphic illustrations, the firm’s rheostats for generators aud motors. 


The Société Francaise des Accumulateurs “ Phénix,” of Paris, who 
received a gold medal for their exhibit ut the Paris Exhibition, 
have sent us a handy pocket booklet giving some descriptive notes 
of their Phénix ” batterics for various purposes. 


The Compagnie Générale de Constructions Electriques, of Paris, 
were awarded a grand prize and two gold medals at the Paris Ex- 
hibition. . 


Messrs. Markt Bros. & Co., of Beech Street, Barbican, are circu- 
lating numerous illustrated price sheets of their electrical goods, 
these including a variety of lampholders, ceiling roses, cut-outs, 
switches, wall pushes, electric light cables and cords, electric bells 
and bell fittings, indicators and accessories; also portable telephone 
sets and complete telephone stations, and electrical and magnet ic 
toys. It is stated that the bulk of the goods particularised in these 
lists are manufactured by Messrs. Markt in England and abroad. 
Low prices are the special merit claimed. 


Some tests of the relative efficiency of various non-conducting 
compositions were made at the London University College a few 
months ago by Prof. T. Hudson Beare. The experiments were 
carried out on the condensation of stcam in steam pipes when un- 
covered, aud when covered with a uuiform thickness of 14 inches of 
compositions. They were made for Messrs. Snowdon Sons & Co.. 
of Millwall, and the results showed distinctly the best figures for 
this firm's composition. The experiments with Snowdon’s material 
were made ut four different boiler pressures, viz., 80, 45, 59, and 
3 lbs. gauge pressure; that of five other makers was experimented 
with at only two pressures, viz., 80 and 45 Ibs. The bags of Suowden's 
composition were selected from stock at random by Prof. Beare's 
assistant, the others being bought in the ordinary way for covering 
steam pipes. A table of the results obtained aud particulars of the 
apparatus employed are given ina pamphlet issued by Messrs 
Snowdon, of which a copy is now before us. In a table the 
temperature of the steam given is the mean in each case of the 
observed results. The other compositions are arranged in this 
table in order of merit, beginning with the uncovered pipe, aud 
finishing with the material which showed the least amount of 
condensation in the pipe. Another report printed in the same 
pamphlet is that of Mr. J. Zulauf, who conducted tests at St. 
Petersburg, on behalf of the Russiau-American India-Rubber Works. 
and who also found most satisfactory results. Messrs. Snowdon's 
gencral catalogue is also before us. It contains particulars and 
illustrations of a large number of lubricators for use with “ Snow- 
drift“ lubricant. Several kinds of machinery oils, asbestos packing, 
sheeting, yarn, asbestos faced valves, cocks and such-like goods are 
detailed. ' 


Tue Mica Lubricant Company, of South Shields, have forwarded 
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to us several lists of their specialities. These include their patent 
mica grease. It is asserted that 1 lb. of this grease is equal to 2 
gallons of castor or 4 gallons of mineral lubricating oil, meaning 
that 1 cwt. of grease will do work equal to that done by 1 ton of 
castor or 2 tons of mineral oil. The grease” is made in four con- 
sistencies to meet the various conditions and machinery. The 
“land” stuff is for land engines running at low speed; the 
„marine is a little stiffer and is intended for warmer positions; 
Indian is for use in hot places in works, open bearings, and for 
tropical climates; the “cream grease” is for small machinery. The 
lists before us also describe their lubricators for employing this 
grease, and give particulars of their patent mica packings—non- 
conducting and self-lubricating—which are stated to have come 
through the most severe tests, in both high and low pressure 
cylinders, with excellent results. There accompanies these lists one 


from the Harbinger Elastic Metallic Packing Company, of the same 


address, citing the advantages claimed for the “Standard ” patent 
automatic metallic packings, which are said to be suitable for any 
class of engines and not to necessitate any alterations to existing 
stuffing boxes. The packing rings are enclosed iu a locked casing, 
which is in two halves, securely screwed together. The same 
applies to the spring holder and to all parts of the packing, there- 
fore it can be taken out of the stuffing box at any time for examina- 
tion without the possibility of parts being lost, or falling off the rods 
and becoming damaged. The packing is self-adjusting, and no 
other parts, but the packing casing floats to suit the movements of 
the rod. The packing rings are made of Mica” anti-friction 
metals with a melting point of 550° F., which is well-suited for 
engines using superheating. 

All who receive a copy of the 1900 album of Mr. Arthur Koppel, 
of Monument Street, E.C., will fora time find their attention fastened 
upon the very effective artistic production on the front cover. It 
1epresents the interior of an iron-works at night time when the 
operations are in full swing; the lurid glare of the brilliant fires 
lights up the darkness of the works in a very attractive manner, and 
the whole thing looks so realistic that one can almost hear the 
clatter of the workmen’s tools as the forge and hammer render 
service. The view is seemingly one obtained at the Berlin works 
of Mr. Koppel, where portable and permanent railways and their 

are manufactured. The letterpress is printed in four languages, 
and the English introduction casts a backward glance upon the 
progress achieved in the department of field and factory railways, 
which have done so much to help the development of industry 
during the century which is now on the wane. So far as Mr. 
Koppel’s efforts are concerned, these have consisted in the adoption 
of new contrivances, systems and methods, which should lead to 
greater evonomies in railway working, whether in the adoption of 
certain rail sections, the use of new clip-washers, the employment 
of pressed sheet metal for truck frames, the working of railways by 
electricity, or in saving tractive power by the employment of 
rollers. There is a highly promising future in store for all 
light railway stock and apparatus, but more particularly 
is that so in connection with electric traction. As to the contents 
of the album before us, these include views of works and plants 
constructed by Koppels. They show light railways adapted for use 
in the Norway heights for rock removal, harbour luggage transport in 
Denmark, a portable electric line on a Belgian hotel site, a railway on 
the East London waterworks, an electric trolley line for coal transport 
in France, an electric trolley railway for a Nederland beet sugar 
mill, and a large number of other similar electric and steam lines in 
various parts of the world, including Siberia, Syria, Africa, India, 


Australia, and America. The pictures are themselves of great in- 


terest from a general point of view, but to those who take an interest 
in the construction of light railways they are of particular service 
as showing the important work of this well-known firm. 


Electric Cranes. — The Clayton Engineering and 
Electrical Company is to supply a 30 cwt. portable electric crane 
to the Southampton Harbour Board. 


Electric Radiators.—The Prometheus Company, of 
Bockenheim, have for some time manufactured cooking apparatus 
and heaters of various descriptions which have met with great 
success both in this country aud on the Continent, and their sole 
agents here, Messrs. O. Berend & Co., Limited, are continually intro- 
ducing new patterns of cooking apparatus and new applications of 
the patents owned by the Prometheus Company. Under this com- 
pany’s patents the electrical energy is converted to heat through 
resistances formed of thin films of precious metals, such as gold, 
platinum, &, deposited on an insulating base of mica, enamel or 
other suitable material. Resistances up to 26,000 ohms can thereby 
easily be obtained. The scope for the use of resistances of this 
description is practically unlimited where a heating effect is 
required, and those deposited on a mica base havc lately been 
adopted for electric heating stoves or radiators. Although the use 
of electric energy for this class of heating has generally becn con- 
sidered too expensive, cases frequently arise where the advantage it 
affords far outweighs the question of cost, aud where the cost of 
coal is high and electric energy can be obtained cheaply, radiators 
of this description can be used to advantage. There is also a large 
class of users of electric energy to whom the question of cost is of 
no importance if greater comfort and convenience can be obtained ; 
thus a mansion at Frankfurt has now been titted with these radia- 
tors throughout, and all other means of heating and warming 
abandoned. Electric stoves or radiators should be designed to act 
as quickly as possible, in other words, the amount of metal and other 
heat-absorbing material in connection with the resistances should 
be reduced toa minimum. Inthe stoves designed by the Prome- 
theas Company this point has received great attention. A mica 
strip 514 inches x lis inches x ToGöth inch thick, coated under 


the Prometheus patents with a film of precious metal, had a resist- 
ance of 120 ohms aud at 110 volts absorbed 0°81 ampere or 89 
watts; the massor volume of the mica is, of course, extremely small, 
aud the resistance radiates practically 76 calories per hour immedi- 
ately. Au average room of 3,531 cubic feet capacity requires some 
2,000 to 2,500 calories per hour to warm it, aud 30 of these resist- 
ances would therefore be required. The weight of the mica strip 
is practically nil, and the terminals or connections can be kept very 
light; the combination, therefore, absorbs but little heat and 
practically the whole of the energy is at once available. In 
practice, to ensure durability it is desirable that the tempcrature 
of the strips should not exceed 450’ C., this corresponds to 70 
to 75 watts per strip; at 90 to 100 watts the strips 
show dull red in the dark and oxidation would then occur. 
As stated above, resistances up to about 24,000 ohms can be 
obtained on a strip measuring 513. inches x 1,4, inches x auth 
inch, and they can be connected iu parallel in any number required 
to obtain the desired effect of the stove, aud can be desigued for auy 
pressure of supply and for any temperature of the stove up to 
400 C. The Prometheus stoves for these strips are circular, thus 
affording the greatest: strength for the least weight, the number of 
strips employed depending on the size of the stuve. The strips are 
mounted in two rows on a frame fitting into the circular case, the 
outer row therefore radiates heat direct, and a continual current of 
air passes up and is heated between the two rows. As each strip is 
independent and connected to the circuit iu parallel, auy one can be 
replaced or removed without altering auy connections. The 
smallest pattern of stove contains 12 strips, weighs 5 lbs., and takes 
6 to 8 amperes at 110 volts, the medium size coutains 24 strips, 
weighs 10 lbs., and takes from 2 to 16 amperes at 110 volts, and the 
large size contains 48 strips and weighs 15 lbs. This and tke 
medium size are fitted with the Prometheus regulator, enabling tle 
stoves to be used from quarter to full power iu four steps. Under 
ordinary conditions the small size radiators will be sufficient for heat- 
ing rooms of from 700 to 900 cubic feet, the medium size for rooms 
of 1,400 to 1,800 cubic feet, the large size for rooms of 2,500 to 
2,800 cubic feet capacity. To give the stove a cheerful appearance 
when working, a ruby lamp is arranged behind the mica strips and 
shines through and between them. 


Garcke’s Manual.—The fifth edition of this well known 
“Manual of Electrical Undertakings” will be published about 
November Ist next. It will contain general information and 
particulars relating to over 1,250 electrical undertakings including, 
where possible, copy of latest accounts and comparative tables 
showiug progress. The number of pages has increased to about 
1,300. The publishing offices are at Donington House, Norfolk 
Street, W.C. l 


For Sale.—Among our advertisements to-day are given 
some particulars of the electric tittings business of tbe Volt Elec- 
trical Company, Limited, of Birmingham, which i; offered for sale 
as a going concern. 

The Oldham Electric Light Committee invite offers for lead battery 
boxes, plates, and copper conuections, containing about 22 tous lead 
and 1} tons pure copper. Offers stating the net prices per ton to be 
sent to Mr. Arthur Andrew, Superintendent, on or before Tucsday, 
November tb. 


Hub Motors.—An interesting innovation in the way of 
automobiles is about to be introduced in this country; a short 
demonstration of the system was given on Monday last, when a 
light two-passenger carriage was put through its paces on the 
Thames Embankment. The principal feature of the invention is 
the ingenious device of placing the motor in the hub of the driving 
wheels. The result is a remarkably light aud graceful, and, we may 
add, mysterious vehicle—the motive agency beiug to the uninitiated 
an insoluble puzzle. As we hope to be in a position shortly to give 
full particulars and drawings of this remarkable type of auto- 
mobile, we shall forthe present merely add that the trial runs were 
entirely successful. 


London Couuty Council.—It was decided at the meet- 
ing on Tuesday to approve the accounts relating to the Council's 
tramways for the financial year ended March äist, 1900. The 
accounts, after meeting expenditure, interest aud sinking fund 
charges, left a balance of £54,847 for disposal—a result which the 
Highways Committee regarded as very satisfactory. 

The Camberwell Generating Stution.—The adjourned report of the 
Highways Committee reminded the Council that Section 28 of the 
London County Tramways Act, 1900, empowered the Council to 
acquire certain property adjoining the Camberwell tramway depdt 
as a site for the erection of agenerating station. Since the passing of 
the Act it had been represented to the Committec that instead of 
acquiring some of that property, it would be more advantageous for 
the Council to purchase the premises of St. Matthew's girl's school 
adjoining the depöt in Camberwell New Road. On the recom- 
mendation of the Committee, it was decided to seek powers in the 
next session to acquire the school for that purpose. 

Sliding Seale of Charyes.—It will be remembered that lust March 
the Council decided to make a represcutation to the Board of Trade, 
under the provisions of the orders granted to the Westminster Electric 
Supply Corporation, that the maximum price allowed to be charged 
by the company should be reduced from 8d. to 5d. per unit, and at 
the same time the Board was asked to hold an inquiry in relation 
to the matter. The Highways Committee now stated that an inti- 
mation had been received aunouncing that as the Board of Trade 
has under consideration the question of the imposition of a sliding 
scale of charges upon electric lighting compauies in geucral, the 
Board proposed to defer taking action upon the Council’s repre- 
sentation with regard to the charges of the Westminster Company, 
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The Westminster Bridge Trammay.— The Parliamentary Com- 
mittee reported that in considering the best method for giving 
etfect -to the 36 prc po als for the construction of new tramways, 
they had had before them that for a line over Westminster Bridge. 
It appeared to the committee that the latter scheme might raise 
considerable opposition aud so place difficulties in the way of the 
Couucil obtaining legislation to carry out the numerous other tram- 
way proposals which otherwise might be to a large extent unopposed. 
After giving the matter careful consideration the Committee re- 
commended that that particular scheme should be abandoned, and 
this was agreed to after discussion. The question of decidiug to 
renew the application to Parliament for powers to reconstruct 
as a double line for F traction the existing single line from 
Camberwell Green to Vauxhall was adjourned until next week. 


Mansion Lighting. — The Alliance Electrical Company 
has recently completed an important installation for Dr. Rutherfoord 
Harris, M. P., at his country mansion, Llangibby Castle, Wales. 


The Responsibilities of Electricity Supply Com- 
panies.-—At West London Police Court this weck an application 
was made to Mr. Rose for a summons against the Notting Hill Elec- 
trie Light Company for failing to connect premises according to the 
Act. It appeared that a gentleman became the occupier of a house 
in Upper Phillimore Gardens, Kensington, and an application was 
made to the company to connect the premises. The company con- 
sented to the application, but on condition that the gentleman 
would sign an agreement to allow the premises to be disconnected if 
it were found that the plant was insutficient for the coming winter. 
To that an answer was given that the agreement was unreasonable, 
and there the matter 1emaiucd, the company not connecting the 
premises.—Mr. Rose suggested that the company had not made 
default in the terms of the Act.—The applicant submitted that the 
company was bound to supply electricity without any agreement. 
The company might counect the premises one day and disconnect 
them on the next.—Mr. Rose said the applicant might take a 
summons to try the question. 


The Telephonograph.—The presence of the Siamese 
Court Troupe at the Zoological Gardens in Berlin, has been seized 
upon by Profs. Stumpfand Neesen of the Berlin University, to make 
some interesting experiments inthe study of the peculiarities of 
Siamese music. The professors hit upon the idea of employing the 
‘Telephonograph,” which was kindly lent by Messrs. Mix and 
Genest, Limited. - With this apparatus ‘a description of which we 
have recently given), the musical effects were reproduced with 
such accuracy, distinctness, and graduation in the succession of 
sounds, that it was impossible to distinguish between the actual 
performance by the Court Theatre Troupo, aud its reproduction on 
the“ telephonograph.” i 


Trade Announcement, — Messrs. We Macdonald and 
Co., of 66, Finsbury Pavement, E.C., have been appointed London 
and South country avents for Mr. W. Rickard, of Derby. Weare 
informed that Mr. Macdonald was for some time manager of Messrs. 
W. T. Glover & Co.’s Diatrine department at Salford, and after that 
joined the staff of Messrs. R. W. Blackwell & Co., Limited, assisting 
in the equipment of various tramway systems, including the 
Potteries, Norwich, and the Seafurth—Crosby tramway section of 
the Liverpool Overhead Railway Company. 


Ward Leonard Apparatus. — The Ward Leonard 


Electric Company, of America, sends us a photograph of its 


“SU” type motor starting rheostat, having automatic “no 
voltage“ release. The print shows the size furnished for } to 2 H.P. 
inclusive—125 and 250 volts, with slate front 6 inches x 6 inches. 
Another photograph received from the same company, shows 
a speed controller adapted for controlling a motor driving a 
priating press or for similar heavy duty in which the motor is to be 
started under heavy torque, and operated at various reduced speeds. 
The circuit is opened aad closed by an independent, interlocking, 
double-acting snap switch provided with hanuner blow feature. By 
this make-and-break switch, the burning of the contacts is almost 
entirely eliminated, making the controller especially adapted for 
continually starting aud stopping the motor under conditions of full 
load. The switch contact parts are of very large surface for the 
current they are designed to carry, and every part is easily remov- 
able from the face of the switch. The controller is also provided 
with the makers’ “Dk” type circuit breaker, adjusted for opening 
at overload and also at failure of current on the line. A pair of 
binding terminals are provided for running circuit around press, for 
short circuiting the field (holding) magnet, by push buttons, thus 
opening the circuit in case it is desired to stop the press from some 
distant point. A third photograph, shows one of seven rheostats 
recently furnished to Messrs. D. Bruce Peebles & Co., of Leith, for 
starting a 100-1. P. 250-volt motor. The size of box is 22 inches x 
28 inches * 6 inches deep. The resistance employed is German 
silver attached to the back of slate. The cast-iron box is then placed 
and sealed against the slate, and then filled with dry sand, com- 
pletely surrouuding the resistance strip for absorbing the heat 
generated during the period of starting. Among the good features 
claimed fur this apparatus are the following :— 

All wearing contact parts are of cast brass, made removable from the face of 
the front without disturbing any of the internal connections. 

In the position of short cirenit, the armature current has a short path through 
two terminal lugs, thus avoiding the possibility of heating of the switch pivot or 
contacts While in normal running position. 

This instrument will stand for 15 seconds without injury, 100 per cent. more 
current than the normal torgne of the motor. 

‘The resistance being entirely enclosed, the possibility of molten metal setting 
fire in Case of a burn out, is entirely eliminated. 

The sole agents of the Ward Leonard apparatus for England and 
France are Meesrs. Geipel & Lange, of Westminster, S.W. 


ELECTRIC LIGHT AND POWER NOTES. 


Abram.— The D.C. has resolved to apply for a prov. 
order for electricity supply. 


Ashton-in-Makerfield.—The D.C. has decided to apply 
to the L G. B. fora prov. order to supply electrical energy within 
its district. 


_ Austria.—Electric lighting has recently been adopted in 
the Berlin-Karlsbad express by the Aussig-Teplitz railway authorities. 
A small dynamo, driveu off one of the carriage axles, provides the 


current, not only for direct lighting, but also for charging a battery 


of accumulators, on to which the lighting cireuit is switched when 
the train stops. 


Barry. — The D.C. is considering the advisability of 
applying to the B. of T. for a prov. order for electric lighting 
purposes. a 


Basingstoke.—The T.C. has decided to engage Mr. 
R. P. Wilson, of Westminster, to report on an electric lighting 
scheme for the town, at a fee of 25 guineas. 


Bournemouth.—Negotiations are in progress between 
the Bournemouth and Poole Electricity Supply Company, Limited, 
and the T.C. with regard to the purchase of the company’s under- 
taking. 


Brighton,—At the last meeting of the T.C. the Lighting 
Committee reported that they had decided that a letter be sent to 
all wiring contractors in the borough, informing them that electric 
motors exceeding 5 H.P. will be supplied at 460 volts. The Com- 
mittee having been asked to again consider the question of applying 
for powers to wire consumers’ premises, it was resolved that the 
General Purposes Committee be requested to include in the Bill, to 
be promoted next Session, power to enable the Council to wire con- 
sumers' premises through the medium of wiring contractors. On a 
division, however, the latter recommendation was rejected. An 
estimate was submitted of the further amount of capital which would 
be required for the purposes of the Corporation electricity under- 
taking during the years 1901-2. On the recommendation of the 
Lighting Committee it was resolved, und voce, that application be 
made to the L.G.B. for sanction to borrow £56,500 for a period of 
25 years. The estimate, wbich was prepared by Mr. Christie, included 
the following :—Two steam dynamos (500 xw. each) and switch gear. 
£15,000; one condenser, pumps and connections, 42, 500: three 
boilers, pipes and accessories, £9,000 ; total, £26,500. New feeders, 
£11,500; new distributors, £5,000; house service and meters 
(1,000), £12,000; total, £28,500 ;—contingencies, £1,500 ;—grand 
total, £56,000. 


Bristol.—Sir Benjamin Baker visited Bristol lust week 
for the purpose of examining the site of the foundations of the Cor- 
poration’s new electric works in St. Phillip's Marsh, in connection 
with the dispute which has arisen between the architect, Mr. H. J. 
Williams, and the engineer, Mr. Faraday Proctor, as tothe necessity 
of certain strengthening supports for such a building. Sir Benjamin 
subsequently heard what Mr. H. J. Williams and Mr. Faraday 
Proctor had to say, and he will give his decision at an early date. 


Calcutta,—Owing to the abnormal rains last month, a 
serious fault developed on the mains of the Calcutta Electric 
Supply Corporation, Limited, rendering it necessary to shut down 
the positive side of the lighting system. As the principal streets 


‘remained under water, the fault could not be remedied until the 


floods abated. 


Colwyn Bay. — The D. C. has received so many 
applications for electricity supply that extensions are already 
under consideration, although the buildings have only just been 
completed. 


Coventry.—On Tuesday last the E.L. Committee of the 
T. C. for the first time made a tour of inspection of the electricity 
works and sub-stations, escorted by the city electrical engineer. 
Mr. G. S. Ram. The total number of consumers is now 301, with 
20,357 lamps. 


Croydon.—The E.L. Committee of the County Council 
has raised the price of lighting by arc lamps from £18 to £21 per 
annum per lamp. 


Dalkey.—At the last monthly meeting of the Dalkey 
(Co. Dublin) U. D.C. a letter from Messrs. „Porte, Sykes & Co, 
Dublin, was read, advising the Council that it was their intention 
to apply to the Board of Trade for an electric lighting prov. order 
for the township of Dalkey. It was suggested that the D.C. should 
consider a proposal to establish a joint electric lighting scheme for 
the townships of Blackrock, Kingstown and Dalkey, and after some 
discussion it was resolved to refer the matter to the solicitor of tae 
Council, who also was instructed to object to the prov. order referred 
to above. 

Dartford.—On Friday Mr. H. P. Boulnois, M. Inst. C. E., 
held an inquiry on behalf of the L. G. B. into the application of the 
D.C. for sanction to borrow £20,000 for electric lighting purpose- 
There was considerable opposition from the ratepayers, who deciareu 
that the undertaking would not pay. Mr. Hawtayne explained te 
system to be adopted. 
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East Stonehouse.—Notice of the proposed transfer of 
the U.D.C’s. provisional order to the Devonport Corporation app 
in the London Gazette. 7 


Eceles.—Col. J. T. Marsh, R. E., held an L. G. B. 
inquiry at Eccles on Thursday into the application of the Corporation 
to borrow £5,308 for purposes of electric lighting. It was stated 
that the electric lighting loan was for money already expended on 
necessary extensions of the main cable. There was no opposition. 


Electric Lighting of Trains—La Société Electri- 
cité et Hydraulique, of Charleroi, has secured a contract from the 
Belgian State Railway authorities to equip a large number of rail- 
way carriages wich electric lighting on the Stone system. 


Frome.—A special meeting of the U. D. C. was held 


last week for the purpose of further considering the reports of Mr. 


F. H. Medhurst, consulting engineer, as to the establishment of 
electric lighting works in the town, and a resolution was passed 
deciding to proceed with the matter and obtain the necessary prov. 
order. 


Gainsborough.— Application is to be made to the B. of T. 
for a prov. order to supply electricity for all purposes within the 
urban district. í `- 


Hexham.—An adjourned meeting of the U.D.C. was 
held last week to consider the question of the ‘supply of electric 
light to the town. It was resolved that the Council oppose the 
application of the Northern Counties Electricity Supply Com- 
pany for a prov. order for the urban district, and that Messrs. 
Lacey, Clirehugh & Sillar be employed to prepare a preliminary 
scheme with a full report as to the best method of lighting the dis- 
trict of Hexham. : 


; ’ 

Leeds.—A report has just been issued by the Lighting 
Committee, giving a review of the work done during the year ended 
March 25th last. The Leeds Mercury says that the report points out 
that the period under review being the first complete year of the 
Corporation’s ownership of the electric lighting undertaking, 
materials are not available for a tabulated comparison cf results with 
those of previous years, but it might be said that the business has 


undergone considerable expansion since its acquisition by the Cor- 


poration. The number of consumers and the lamps, &c., installed, 
expressed in the equivalent of 8-c.p. lamps, were respectively as 
follows:—At March 25th, 1899, number of consumers, 980; at 
March 25th, 1900, 1,393; increase 413 (42°1 per cent.). Lamps 
installed at March 25th, 1899, 78,380; at March 25th, 1900, 106, 263; 
increase 27,883 (35˙5 per ceut.). The units sold were 2,005,840; the 
revenue from this source, after provision for discounts and bad 
debts, was £34,156 1s. 11d.,an average price of 409d. per unit. The 
average consumption of current per lamp was 21 units, yielding a 
revenue of 78. 18d. per lamp. The capacity of the works had been 
increased duting the year by the addition of a combined engine and 
alternator of 640 Kw. (1,000 1. H. p.) with necessary boilers, pipes, &c., 
bringing the total capacity to 3,040 Kw. (5,300 I. H. p.); and two 
similar sets remained on order at the close of the year. In addition 
to ordinary extensions of mains in various parts of the city, new 
trank mains bad been laid to Hunslet, and others are in progress 
for Chapeltown, Roundhay Road, and other districts. In view 
of the necessity for erecting extensions of the works on 
the site formerly occupied by Britannia Mills, the Committee 
took into consideration the question of the system of supply of 
electricity for lighting and motive power, aud thé manager of the 
department was instructed to make a tour in America to obtain 
information on the subject. A report was also obtained from Messrs. 
Hopkinson & Talbot, consulting engineers, and, in accordance with 
their advice, it had been decided that in future extensions of plant 
the two-phase alternating system should be adopted. Plans were 
being prepared for the development of the Britannia Mills site on 
these lines. The capital expenditure during the year was £75,006 
11s. 7d., and the total capital expenditure to March 25th, 1900, was 
£307,520 38. 3d., including £217,420 paid to the Yorkshire House- 
to-House Electricity Company, Limited, as purchase money for the 
undertaking as at August 31st, 1398. The total receipts on revenue 
account were £36,220 15s. 5d., and the working expenses were 
£9,929 10s. 10d.. (119d. per unit sold), leaving a gross profit of 
£26,291 4s. 7d. After deducting interest (£12,473 5s. 10d.) and 
sinking fund charges (£5,316 Os. 2d.) a net profit remained of £8,501 
188. 7d. The total surplus on March 25th, 1900, was :—On capital 
suspense account, £3,785 48. 2d.; on revenue account, £8,501 188. 
7d., giving a total of £12,287 28. 9d. Of this amount, £4,000 has 
since been applied in relief of rates. The working expenses per unit 
sold (1°19d.) were the lowest recorded in the history of the under- 
taking for a complete year. 


Limerick.—With reference to the inquiry held on July 
11th by Mr. P. C. Cowen, L. G. B. inspector, in reference to the 
application of the Corporation for a loan of £22,000 to carry out a 
scheme of electric lighting in the borough, the L.G.B. for Ireland 
has intimated to the Corporation that the application is refused. 
Evidence was given at the inquiry to the effect that it was desirable 
to establish a system of electric lighting for the borough, and that 
there was a special reason for action by the Corporation, as a Bill 
was then before Parliament, the purpose of which was to enable a 
private company to generate electricity by water-power derived 
from the River Shannon, and supply it to the borough, thus creating 
competition with the lighting authority, the Corporation, who are 
the owners of the gasworks. The Bill in question, however, has been 
rejected by Parliament, so that the danger of competition referred 
to has been removed. As no other strong evidence was led in favour 


a 


of the application, and as the rates are already 11s. 1d. in the E, 
while the finances of the T.C. are in an unsatisfactory condition, the 
Board has come to the decision stated above. 3 


London.—The headquarters of the Honourable Artillery 
Company are being wired for electric light, dnd everything will be 
ready for the reception of the C. I. V. on Saturday. Some beautiful 
fittings have been designed for the spacious rooms in this well- 
known building, and the arms of the H. A. C. are being effectively 
worked in them. The contract is being carried out by Messrs. 
Donnison, Berlyn, Sillem & Co. 

St. GEorGE’s, Hanover Square.—The Vestry has made an 
agreement with the Westminster Electric Supply Corporation, 
Limited, for lighting the public thoroughfares.of the parish with 
electricity. According to the Times, the installation is to consist, in 
the first place, of 600 arc lamps for continuous current of 500 or 750 
watts as the Vestry may require, the posts to. be of the same design 
as those already erected near Victoria Station. In places where arc 
lamps are not required incandescent lamps of 60 or 120 watts are to 
be fitted to existing gas brackets where necessary. The number of 
these will be comparatively small. The work is to be begun imme- 
diately, and to be completed, so far as the 600 arc lamps are con- 
cerned, by June 30th, 1902. The total cost of lighting the 42 miles 
of public ways contained in the parish is estimated at about £17,000 
per annum, as compared. with £11,000, the present cost of lighting 
with gas. For this additional expense the ratepayers will get from 
15 to 20 times the amount of light which they enjoy at present. 
The agréement is to-remain in ferce for 31 years, or until the 
undertaking is purchased by the local authority, whichever shall 
first happen, but after 10 and again after 20 years the local 
authority is entitled to refer to an arbitrator the question whether 
the payment per lamp per annum fixed by the agreement should be 
varied in consequence of any substantial alteration in the cost of 
lighting. The company is not to lose by any award which the 
arbitrator may make, but, on the other hand, any increase of profit 
may be apportioned between the company and the local authority 
in such manner as the arbitrator may think fit to award. The 


-annual cost of each lamp will be :—750 watts arc lamps, £32; 500 


watts ditto, £22; 120 watts incandescent lamp, £4; 60 watts ditto, 
£3 ; these rates to be subject to a cumulative rebate of 4 per cent. 
per annum for each year after the first full year during which any 
lamp has been used. á 

WHITECHAPEL. —The Electrical Committee of the District Board 
of Works has given notice of a great reduction m the price of cur- 
rent supplied to users of motors, during the hours before the 
lighting of the streets is commenced. i 

MARYLEBONE.—On Tuesday evening a special meeting of the mem- 
bers of the St. Marylebone Vestry was held, Mr. T. H. Brooke-Hitchiugs 
presiding, for the purpose òf resuming the adjourned debate on the 
motion of Mr. E. White:—That the Vestry now confirm that part 
of the Minutes of Thursday, August 2nd, 1900, which related to the 


proposed purchase of the Marylebone undertaking of the Metro- 


politan Electric Supply Company, and which empowered the 
advisory Special E.L. Committee to conclude negotiations with the 
company for the transfer of its undertaking under the (West 
London and Marylebone) Electric Lighting Order as embodied in 
the provisional agreement dated June 25th, 1900. The price pro- 
posed to be paid by the Vestry for the undertaking was £916,000. 
The discussion was a lengthy oue, occupying the attention of the 
Vestry for over three hours. Messrs. Dunn, Paxton, W. Sutherland, 
J. Anglim, and others, spoke strongly in favour of the delegation’s 
recommendation being adopted, while Sir Edwin Galsworthy, Mr. 
G. R. H. Stringer, Mr. M. Morris, and others, spoke in opposition, 
and urged that such an important matter should have been left to 
the new Borough Council to deal with. It was contended also that 
the price asked was far above what ought to be paid. The company 
required £500,000 for the goodwill, aud in less than 40 years the 
Vestry would have the undertaking without having to pay anything 
for goodwill. On the question being put to the vote, the non- 
confirmation was carried by 31 to 26. The scheme proposed by the 
Special Committee therefore falls through. 

ROTHERHITHE.—The Vestry has refused to consent to the County 
of London and Brush Provincial Electric Lighting Company, Limited, 
applying for a prov. order for the supply of electricity in the 

arish. | 
j Last Friday’s London Gazette contains the following notice :— | 


North Metropolitan Electric Power Sapply. 
63 and 64 Vict.—Session 1900. 


Notice is hereby given that, subject to and in accordance with the provisions 
of the North Metropolitan Electric Power Supply Act, 1900, the necessary 
arrangements are being made for the supply of electricity (a) to the authority 
for lignting streets. bridges, or public places; (b) to all local authorities, persons, 
or companies being authorised undertakers under statutory powers within the 
districts of the Poor Law Unions of Hendon, Barnet, Edmonton, Ware, Hert- 
ford, Welwyn, St. Albans, and Chingford. 

Dated this 16th day of October, 1900. 

By order, 
GEO. J. SOMERVILLE, Secretary, Surrey House, 
Victoria Embankment, London, W. C. 


Malton.— At a special meeting of the Norton (Malton) 
U.D.C. last week to consider the terms of the agreement with the 
Northern Counties Electric Supply Association, who desired the 
Council’s consent to their application to the B. of T. for a prov. 
order to supply electricity within the district, the Council approved 
of the signiug of an agreemeut by which the association undertakes 
to light the district with electricity at a price 30 per cent. less than 
is paid for gas; to establish works in the district within two years 
of obtaining an order; not to charge more than 7d. per unit to 
private consumers; and to sell the works to the Council, if desired, 
at the end of 12 years. 


4 


‘firmed in any way by the minutes. 
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Melksham.—For £30 the D.C. has granted a 21 years 
license to a company to supply electricity. 


Newport (Mon.).—The T.C. has decided to apply to the 
L. G. B. for sanction to borrow £30,000, repayable within 25 years, 
for electric lighting purposes; £10,000 of the sum has already been 


spent. 
North Metropolitan Area.— The Finchley D.C. has 


withdrawn from the association of local authorities. 


Paisley.—A report, made up by the burgh auditor, Mr. 
Balderston Whyte, to which we briefly alluded last week, has just 
been submitted to the Paisley Town Council, and will form the 
subject of a special meeting to be held soon. Mr. Whyte points 
out that the original estimates have been exceeded to a most extra- 
ordinary extent. He says, however, that it is hardly within his 
province to say whether this expenditure has been excessive or not. 
He could see from the accounts paid that a very large part of the 
extra expenditure could nct have been foreseen or avoided. Three- 
fourths of the amounts paid by certificate were not, he found, con- 
The following are the chief 
items of expenditure :— 


Original | 
estimate. 


— - 


Buildings o £5,500 
Machinery and plant £18,200 
Mains, cables, ce. ae 5,050 
Transformers and sub-stations .. £1,100 


Arc lamps, pillars, &c., also show an excess over original estimates. 
The report states that on December 24th, 1896, the estimated cost 
of the works was £33,750 for 10,000 lights, or £65 10s. per kw. 
Taking the capital expended at £95,000, and capacity at 1,100 KW., 
the cost of the works comes out about £86 per kw. But extensions 
in mains still to be made to utilise reserve current will probably 
make the cost about £90 to £95 per Kw. Altogether up to date, an 
excess of £14,000 has been expended over the borrowing powers. 


Pateley Bridge.—-A public meeting was held at Pateley 
Bridge on Friday evening to consider the advisability of supplying 
the town with electric light. Mr. Harrison, of Ripon, explained at 
some length a scheme for lighting the town. He stated that he had 


examined the water-power at the Pateley Mills, and found that 


after working hours 35 H.. was running continually to waste, and 
this might be utilised. The probable initial cost would be under 
£2,000. The meeting passed a regolution in favour of electric 
lighting. 


Pontefract.— The question of electric lighting has for 
some time been before the various authorities of the Pontefract district, 
and, according to the Leeds Mercury, a scheme has now been placed 
on foot by which one power station would supply energy for electric 
lighting, tramways, aud power for industrial concerns for Ponte- 
fract, Featherstone, Castleford, and Knottingley. The company (a 
London syndicate) propose, if the various authorities will agree, to 
run tramways through the places named at 1d. per mile, with $d. 
per mile workmen's cars. Electric light they propose to supply at 
dd. per unit for private lighting, 4d. per unit for public, and 4d. for 
the first hour and 1d per unit for each succeeding hour for power 
purposes. The syndicate, through their local engineers, Messrs. 
Richardson & Le Maitre, will shortly issue a circular to the autho- 
rities concerned, and with this end in view, their representatives 
have been surveying the district. 

The Pontefract D.C., on Saturday last, favourably considered a 
similar scheme to include Fryston, Glass Houghton, Brotherton, and 
Ferry bridge, in a combined district, to be supplied from one station 
with electrical energy for lighting purposes and tramways. The 
Council adjourned the discussion a month, asking the engineers, 
Messrs. Richardson & Le Maitre, to attend and explain the details 
of the scheme. 


»Portmadoc.— The D.C. has decided to support a private 
syndicate in an application for a light railway order for a line: from 
Portmadoc to Beddgelert and in applying for an electric light prov. 
order for the district. 


Rosario.— The Review of the River Plate says that the 
River Plate Electric Light and Traction Company has prepared the 
plans and estimates for putting its installation in Rosario in order, 
in accordance with the decision of the Arbitration Court. The work 
will cost £95,000. The actual system of alternating current is to be 
changed to continuous current. All the mains in the central streets 
will be underground. 


Royton.—The D.C. has unanimously passed resolutions 
in favour of obtaining prov. orders for the supply of electricity for 
all purposes withiu the district, and for the construction aud main- 
teuance of new tramways in the district. The Council has appoiuted 
Mr. R. P. Wilson, of Westminster, as its engineer. Notice of 
mot ion was also given for the formation of a tramway' committee. 


Stroud. —At a special meeting of the U. D.C. last week it 
was decided to oppose the granting of a prov. order to any private 
company for the supply of electric light within the Council's area, 
on the ground that the Council contemplated doing the work itself. 


Torquay.—The electricity accounts show that for the 
year ended last March the electricity works cost £2,425, and yielded 
a revenue of £3,277, or a profit of £852. Interest and redemption 


on the debt came to £1,188. Allowing for everything there was 
thus in the second year of working a deficit of only £336, a result 
that is highly gratifying. Í 


Windsor.—The U.D.C. has received notice from the 
Windsor Electrical Installation Company, Limited, that as they 
cannot see their way to accept the clauses insisted on by the U. D. C., 
they have decided to abandon the application fora provisional order 
for the lighting of Clewer Without. 


Wisbech.—The Corporation give notice in the London 
Gazette of their intention to apply for a provisional order. 


Worcester.—The City Council has approved a proposal 
to build an additional electricity generating station, mainly becanse 
of the prospective demands of electric tramways which the Council 
has undertaken to supply. The Council has decided that it is 
inexpedient to extend the Powick station, where the water-power 
of the Tame has been employed partially to meet the demands of 
the city, and will acquire a site in the city near the Severn at a cost 
of £4,450 for the purposes of a new station. It was estimated that 
a city station would cost £33,000, and an extension of the Powick 
station, £47,000. 

The 12 months’ leave of absence granted by the Worcester 
City Council to Mr. Sutherland, electrical engineer, on account 
of ill health, having expired, it was medically reported that he was 
able to return to business, but that an extension of leave would be 
beneficial. The Council, therefore, decided to extend the leave of 


absence for two months, Mr. E E. Hoadley remaining in office as 
acting enginecr with Mr. Sutherland as consulting engineer. 


Worksop.—The U.D.C. is making application to the 
Public Works Loan Commissioners for sanction to borrow 415,575 
(repayable in 25 years) for electric lighting works. 


Ne ae ee} 


ELECTRIC TRACTION NOTES. 


. Birmingham.—The Corporation has decided to appoint 
a Tramways Committee to take over the management of tramway 
affairs from the Public Works Committee. 


Brighton.—The T.C. at the last meeting had under 
consideration a report from the Tramways Committee upon the 
tenders received for the supply and delivery of 2,000 tons of steel 
girder tramrails, including curve rails, 78 tons of steel fishplates, 
and 90 tons of steel joists, and 25 electric motor cars (in three 
sections). The Committee recommended that the tender of Messrs. 
Bolckow, Vaughan & Co. for tramrails, fishplates, and steel joists 
for the sum of £18,397 be accepted, and that the tender of the 
British Westinghouse Company to supply and deliver 25 electric 
motor car bodies, 25 electric motor car tracks, and 25 electric motor 
car electrical equipments, in accordance with the terms of the 
specification prepared by the engineer (except that each car shall be 
constructed to carry 50 passengers instead of 57), at the price of 
£619 10s. for each complete car, total £15,487 10s., be accepted, and 
that the Law Guarantee & Trust Society, Limited, be accepted as 
surety for the due performance of the contract by the British 
Westinghouse Company. An amendment was proposed, that the 
tender of the Westfalisch Stahlwerkes, of Bochum, Westphalia, 
for £16,975 188., be accepted, it being remarked that the only reason 
for the Committee's recommendation was that the rails, if the lower 
tender were accepted, would be made in Germany. It was urged 
that it would be grossly unjust to throw away £1,422 of the rate- 
payers’ money on “cheap patriotism.” It was stated, however, that 
the engineer's report had largely influenced the Committee in their 
decision, and that while Messrs. Bolckow, Vaughan & Co. were 
prepared to supply within two months, it would take three months 
to get the rails from the German firm. The Committee's recom- 
mendation was adopted, with only one dissentient. In moving the 
acceptance of the British Westinghouse Company’s tender for the 
tramcars, Alderman Sendall stated that when the Committee were 
at Liverpool they saw the 50-passenger car ranning, and the gencral 
manager there expressed his opinion that it was the best car vet 
produced. The proposal was carried unanimously. 


Bristol.—The new central power house of the Bristol 
Tramway Company is now nearly complete, and the fine depot at 
Brislington is being rapidly pushed forward. This depdt covers five 
acres of ground, and includes a huge running shed to house 34 
30-feet cars at once, another fine shed of equal size for painting aud 
manufacturing cars, and an electrical fitting shop, where eachcar will 
be overhauled once a month and its fittings tested. Electric 
traction is much more destructive to the wheels than horse traction. 
and renewals have to be frequently made. The workshops are to 
be filled with all the necessary machine tools, electrically driven by 
a number of small motors, served with current from the general 
power house two miles away. 


Bulgaria.—The finishing touches are being put to the 
system of electric tramways which has been constructed in the city 
of Sofia by La Société Electricité et Hydraulique, of Charier:, 
Belgium. The lines are to be opened for traffic at an early date. 


Cradley, Netherton.—Our local correspondent writes: 
— After a fortnight’s suspension of traffic on this new electric liue 
the service was reopened on Friday, much to the convenience i 
the public. The weak part—that of brake power—has been 
remedied satisfactorily by. more powerful brakes being used.“ 
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Falkirk.—In regard to the proposed electric tramways 
for Falkirk, Dean of Guild Miller explained at the meeting of the 
Town Counci] on Monday evening that the heads of the agreement 
between the Commissioners and the company who proposed to ran 
the tramways were as follows:—That the company pay £100 per 
mile per annum for maintenance and upkeep for five years, and that 
at the end of five years the sum be increased to £120 per mile 
annually. The company have also undertaken to causeway the 
roadway between the rails and 18 inches on either side to the satis- 
faction of the Commissioners, and the latter have the option of 
purchasing the undertaking at 25, 30, or 37 years. The agreement 
was considered very satisfactéry by the Council. ` 


Hull.—At the last meeting of the Works Committee of 


the Corporation the electrical engincer presented a report with 
reference to recent breakdowns on the electric tramways. He said 
that the breakdowns were not in excess of those occurring at other 
places, when the quick service in Hull was considered. They had 
seven-miles of track in use, and there were something like 15,100 
car miles run each week. Each fixture on the overhead wire had 


2,157 trolleys running over it every week, and therefore the wear ` 


and tear must be enormous. He suggested the employment of extra 
fitters and labourers to keep the plant in good condition. The 
report was adopted. | 


Kidderminster.—The Earl of Jersey and Colonel 
Boughey held a Light Railway inquiry on 17th inst. at Kidder- 
minster, relative to the application of the Kidderminster and 
Stourport Electric Tramway Company for powers to construct a line 
from Kidderminster to Bewdley, witha branch to Franche. Mr. 
Morse appeared for the promoters, and in opening the case said they 
were already largely interested in the district, and were rendering 
public service to it. The railway they now proposed to construct 
would be 4 miles 3 furlongs long, running from Kidderminster to 
Bewdley, and Kidderminster to Franche. The motive power would 
be electric, as on the line to Stourport. The company came before 
the Commissioners first uf all with the assent of the Corporation of 
Kidderminster, who stipulated that though the line was carried 
through the Bull Ring it should not be used for ordinary passenger 
traffic, but only to take empty cars backwards and forwards for use 
on the line. The promoters also had the support of the Bewdley 
Corporation. The Kidderminster Rural District Council favoured 
the proposed construction, but signified they did not give their 
approval to any detail. The Worcestershire County Council opposed 
on certain points. Mr. W. R. P. Hederstedt, C. E. (representing 
Mr. Stephen Sellon, C. E.), gave evidence as to the plans put before 
the Commissioners. Considering the gauge of the railway, he did 
not consider the road too narrow for the line. The spot proposed 
by the County Council for the terminus was not a convenient one. 
As to the passage over Bewdley Bridge, the company proposed to 
construct a double line. 


Kingston-upon-Thames.—The Corporation devoted the’ 
whole of Tuesday. evening to the discussion of tramway proposals, 
and ultimately adopted, by 25 votes to 5, the following recom- 
mendations of the Tramways Committee: 

(a) To promote a Bill in Parliament for the construction, working, 
and leasing of the following lines of tramways, to be worked by 
electricity :— . 

1. From the borough boundary at Surbiton, along Portsmouth Road, skirting 
the Market Place, and along London Koad to Kingston Hill, and a short branch 
connecting with Coombe. 

2. A connection with No. 1, proceeding over Kingston Bridge to a junction 
with the United Tramways’ proposed system at Hampton Wick, 

3. A connection with No. 1 along Richmond Rod to Ham boundary. 

4. A connection with No. 1 at Norbiton, along Park Road to near Richmon d 
Park. ` 

6. A similar connection towards the Malden boundary. 

6. A short line along the Fairfield Recreation Ground. 

7. Aline from near the Market Place to the Surbiton boundary (in connection 
with the Surbiton District Council’s suggested scheme to reach Surbiton rail- 
way station). Š 

7a. The aforesaid connection with Surbiton railway station in the Surbiton 
district. 


(b) To oppose a Bill promoted by the London United Tramways, 
Limited, for a system of tramways iu the borough. 

(c) To charge the expenses of the promotion and opposition to 
the borough fund and borough rate. 

The Town Council having been extensively criticised on account 
of their uncompromising refusal to negotiate with the United 
Tramways Company, Councillor Lyne, the chairman of the com- 
mittee, produced correspondence from Mr. Clifton Robinson, show- 
ing that that gentleman himself recognised on a previous occasion 
that the proper time to negotiate was after the Corporation had 
obtained tramway powers, but Mr. Robinson now expressed his 
readiness to discuss the company’s own sclreme verbally with the 
committee. The committee also supplicd a lengthy tabulated list 
of answers concerning municipal tramways from the town clerks of 
39 towns, showing that in 36 cases the respective Corporations either 
owned the systems, or were about to do so. In 24 cases the Corpo- 
rations worked their tramways, and in 13 instances had leased them 
to companies. Details were also supplied as to the mileage, cost, 
expenses, and profits. Mr. J. Edward Waller, M. Inst. C. E (of 
Messrs. Kincaid, Waller & Manville’, having been consulted with 
regard to the Corporation’s scheme, reported on both the question 
of ownership and the routes suggested. In view, he wrote, of the 
number of proposals for tramway systems affecting Kingston, it 
would not be politic to look on the Council's scheme as an isolated 
local line, for without doubt tramways would be laid down in 
adjoining districts. It was undesirable, however, for the Corpora- 
tion to euter into negotiations with any promoters of tramway 
schemes, for there was no reason to anticipate that any particular 


scheme would be successful. If Kingston consented to a compre- 
hensive scheme affecting Kingston, and the application failed, either 
the town would be) left without tramways, or else the company 
would construct only the local portion of the scheme. Mr. Waller 
concluded thus: | 


Kingston js the key to the whole position, and as such, is of essential value in 
connection with any adjoining system. . . II you retain this key, you 
will be able to make much better terms than you could possibly expect were 

on now to enter into negotiations with the one company who for the moment 
sin the field. I do not recommend a policy of isolation. but it is of the utmost 
importance that the Corporation should be the owners of the system in the 
borough, and be in a position to enter into agreements in respect to running 
power over their lines with any companies that have, or may obtain, pewers in 
adjoining districts. The Corporation should obtain powers to work the tram- 
ways themselves, but it is premature to consider how far such powers would 
ultimately be exercised. 


Liverpool.—On Sunday last the new electric tram route 
between the Pier Head and West Derby village, Liverpool, was 
opened for traffic. The opening of this route cleared away the last 
of the old horse cars from the streets of Liverpool. The length of 
the West Derby route is a little over 44 miles, with an alternative 
route in the city of about 4# miles. The full through fare is 2d. in 
or out, and there are ld. stages for about half the distance from 
either terminus and intermediate 1d. stages. Of Liverpool's 
municipal debt £1,000,000 is now on account of electric lighting 
and £1,400,000 on account of electric tramways. 


The Health Committee of the Corporation of Liverpool have 
approved of a report by Mr. J. A. Brodie, city engineer, proposing 
to give a number of the principal gangers in each of the tramway 


gangs two week’s holiday with full pay as a reward for the manner 


in which they have done their duty during the great pressure con- 
sequent on the hurried completion of the electric tramway 
system. 


There was half-an-hour’s block in the electrie cer service 
near Pierhead terminus on 16th inst. through the fall of the down 
wire. 


Llandudno.—The Town Council last week resolved to 
appoint a committee to consider the question of the advisability of 
constructing an electric tramway round the Great Orme’s Head. 


Newport (Mon.).—The Lighting and- Traffic Com- 
mittee have decided to recommend the Council to work the cars on 
the new electric tramway now in course of construction on Corpora- 
tion Road directly under the control of the Corporation, and not to 
lease the line to a company. The existing lines are at present leased 
out, but the lease expires shortly. 


Oldham.—Last week Mr. A. P. Trotter conducted a 
Board of Trade inquiry into the application of the Corporation to 
borrow £280,000 for tramway purposes and electrical equipment. 
The town clerk explained that the Corporation were under an 
obligation to complete a small length in Middleton Road on or 
before December 15th next, and this was brought about because the 
British Electric Traction Company tried several times to come into 
the borough. £71,000 was required for purchasing and laying down 
the lines only, and not for equipment. n% 


Paisley.—The T.C. met this week tə consider the 
various offers in connection with the new electric tramways for the 
burgh and district. The town clerk stated that si ice last meeting 
he had received a letter from Messrs. Atherton, of Liverpool, stating 
they were prepared to take £7,000 of Corporation stock, yielding 


34 per cent., this amount to be lodged with the Corporation as 


security for Messrs. Atherton’s carrying out of the work for which 
they had offered. Ex-Provost Clark said he was astonished at the 
liberality of their offer, but pointed out that Messrs. Atherton would 
only be liable to the extent of their rolling stock. Bailie Bell, 
seconded by Mr. Kent, moved that steps should be taken to meet 
with various offerers for leasing, and to confer with outside 
authoritics. Further consideration, however, of the matter was 
adjourned till 29th inst. 


Salford.—The Tramways Committee has reported to 
the Council regarding the arrangements which has been made with 
the Manchester Corporation with reference to the working of the 
present Salford trams to their termini within the city. The general 
particulars of the agreement are published in the Manchester Courier 
for October 18th. Among other things it is agreed that the Man- 
chester Corporation shall provide and maintain at their own expense 
the permanent way and the electrical equipment thereof, and 
supply the necessary electrical energy for working the tramways ; 
the Salford Corporation to pay to the Manchester Corporation the 
charge for electrical energy supplied for the working of the Salford 
cars, such charge to be the same as that made by the Manchester 
Electricity Committee to the Manchester Tramways Committce, 
provided always that such charge shall not exceed that made by 
the Salford Electricity Committee to the Salford Tramways Com- 
mittee. The Salford Corporation are to provide and maintain at 
their own expense the permanent way and the electrical equipment 
thereof, and to supply the necessary electrical energy for working 
the tramways. The Manchester Corporation were to pay to the 
Salford Corporation the charge for electrical energy supplied for 
the working of the Manchester cars, such charge to be the same as 
that made by the Salford Electricity Committee to the Salford 
Tramways Committee, provided always that such charge should no 
exceed that made by the Manchester Electricity Committee to the 
Manchester Tramways Committee. 
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Taunton.—At a special meeting of the T. C. on Monday 
morning the Streets and Highways and Electric Lighting Joint 
Committees reported that they had received a communication from 
the British Flectrie Traction Company, intimating that that com- 
pany had arranged to take over from the local company the 
Taunton Tramways Order, 1900, and to at once start the work of 
laying the tramways if the Council would consent to the company 
(1) abandoning the proposed tramway in St. James’s Street and sub-. 
stituting a line in Gray’s Road and along Blake Street as an 
approach to the company’s proposed depot; (2) substituting tar 
macadam for wood blocks between the rails. The Committees 


considered the proposed variations in consultation with the com- 


pany's engineer, and they recommended the Council to consent to 
the company's first request. As to the second request, they recom- 
mended the Council to require a single line of setts (duly 
toothed) to be laid on either side of the rails, and the space between 
the metals to be made up with macadam except opposite and for 


a sufficient distance on either side of the hospital, where wood 


blocks should be used. The Committee’s recommendations provoked 
a long and animated discussion, but they were in the end agreed 


to bya majority of 17 to 3. The Electric Lighting Committee then 


reported as follows: 


The British Electric Traction Company having applied to the Council to 
supply electric power for the company’s proposed trams in the borough, your 
Committee have rtained thatthe company would be prepared to agree to 
the following te Terms of supply of electrical energy: For any quantity 
up to 60,000 units per annum, 2d. per unit. For any excess quantity up to 
120,000 units per annum, 14q@ per unit. For, any excess quantity from this 
figure up to 160,000 units per annum, 1łd. per unit Guarantee by the company 
to take or pay for 60,000 units per annum, also that if the c 'mpany cease to worl 
within seven years they will pay one half of the cost of laying down plant. 
Your Committee ‘Present the following estimate of the cost of the plant which 


the Council would have to ley down for the purpose of supplying current to the 
company: 
75 Kw. direct current generator. ‘Ke £600 
74 Kw. ditto engine and generator we $ T 1,200 
Alterations and additions to Willans engine ae 200 
88 xw. motor alternator .. p 85 ree is e 870 
Switchboard and cables .. ‘<a ss s s 92 800 
Foundations and trenchings .. Ss 5 ae R 16 
Steam and exhaust piping as <3 ee si . . 175 
Contingencies Sa ee as ee es ee s% 150 
Engineers’ fees, &c. ie ae 1 Sie sa ae 150 
Total . . £8,220 


Your Committee recommend the Council to enter into the before - merſtioned 
arrangement with the British Traction Company, and to authorise your Com - 
' mfittee—on the due execution of an agreement embodying the said terms—to 
obtain tenders for an3 proceed with the laying down of the said plant. Your 
Committee recommend the Council to apply to the Local Government Board 
to sanction the raising by the Corporation of a loan of £3,240 to be expended on 
plant according to the above estimate. 


This report was unanimously adopted. 
Wigan.—The construction of the electrical tramways 
system is being pushed on rapidly. The Committee responsible for 


the work have decided to ask permission to extend the line into the 
Standish and Aspull districts. 


+ Seo 
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TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones.—The Parliamentary Committee 
received a letter from the General Post Office stating that, the 
Couucil having decided not to establish a municipal telephone 
exchange, the department had decided to take immediate steps to 
popularise the Post Office telephone in the town. 


“Free Trade“ and Telegraphy.—In an interesting 
contribution by Lady Dorothy Nevill to the Anglo-Saxon Review, 
headed Some Letters and Recollections,” a letter from Cobden is 
given. This letter, written more than 40 years ago, may help us to 
an understanding of how the newly-gained advantages of submarine 
telegraphy were appreciated at thattime. What, in those days, was 
a marvel to be admired, would now appear to have dwindled to a 
commonplace. The following is an extract from the letter referred 
to :— : 

Dear Lady Dorothy, 

.. . . What a glorious piece of news we have in the completion of the Atlantic 
cable! A message may now be sent to America in less than no time, beating 
the sun by several hours. When the old Greeks invented Phcebus at the risk 


of their mythology, they never dreamed of anything half so grand as this.... 
I remain, very ae ane 


Dunford, August 6th, 1858. 


l PNE . o 

Municipal Telephony.—The Association of Municipal 
Corporations had this matter before them at their mecting held in 
Loudon on Tuesday. The Mayor of Huddersfield moved that the 
report adopted at a confereuce of corporations interested in the tele- 
phone questiun be received and entered on the minutes. It was 
stated in the report (says the Times) that Sir J. Woodhouse, 
M. P., and Mr. Southern, of Manchester, had had an inter- 
view with Mr. Hanbury, who had informed them that 
the proposal for a postponement of iuterest aud sinkiug 
fund charges for a period of three years was a very impor- 
tant one aud would receive fair consideration at his hands; that if 
the Government acquired the municipal plant at the termination of 
the license they would acquire it at a price, and the money paid 
would furnish the means fur paving off the capital borrowed. Mr. 
Hanbury said he was under the impression that the Treasury minute 
already provided for this, but that, if it did not, there was no reason, 
as far as he could see, why. it should not. The right hon. gentleman 
added that he could hold out no prospect at present of the with- 


drawal or modification of the royalty of 10 per cent. on the gross 
receipts. The conference therefore recommended municipalities 
contemplating the establishment of a system of municipal tele- 
phones to apply for licenses to expire in 1911, unless there were 
special or local circumstances rendering a longer license desirable. 
Mr. L. C. Evans (town clerk of Salford) seconded the motion, 
which, after a short discussion, was agreed to. 


Rome-Paris ‘Telephone.— The Morning Post Rome 
correspondent says that during the whole of last summer the work 
was actively pushed forward for the completion of the telephone 
line between Paris and Rame. On the Italian Alps alone the sup- 
ports for the line cost £30,000. At present the wires are being laid 
between Turin, Novi, and Genoa. It is expected that the line will 
be in working order by next summer. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPaIRe 
.. March 1, 1900 


.. Feb. 20, 1900 
. . Oct. 6, 1900 oe 


Pard-Maranham ee oe ee eo 


Paramaribo-Cayenne a X 
Wrst Ixpizs:— 


Mole St. Nicholas-Cape Haitien. 0 ee es March 6, 1900 oe 


AFRICAN :— . 
St. Louis (Senegal)-Bathurst .. s . Aug. 25, 1900 
Zanzibar-Mombassa ir s is .. Sept. 29, 1900 
Latakia-Cyprus 2 be WE. Bae .. June 20, 1899 .. 
Bt. Jacques-Thuanan Hué oe oo ee ee Oct. 28, 1900 ee 
LAxDLINES:— 
CHINESE :— l 
Tientsin-Pekin 


.. June 14, 1900 
.. June 80, 1 
.. June 16, 1 
.. June 18, 


Pekin-Kalgan.. = eo oe ee 

Kalgan-Maimatchin ee ea ee 

Tientein, via Shanghai zs 9 

Tientsin-Niuchwang es 

Sours AMERICAN :— 

Communications with all offices of Columbia 
beyond Buenaventura .. <a és .. Jan 23, 1900. . 

Ecuador landlines .. 8 75 ee bs Maroh 18, 1897 .. 

Landlines south of Serena oa < .. July 50, 1900 


Communication “via Hanekine” interrupted 
on Persian territory .. zi ss .. Feb. 24, 1900 


.. June 12, 1900 .. š 


. Oct. 17, 1900, 
.. Oct. N, 1900, 
Thuanan .. 85 Ye ee .. .. Oct. 23,1900... . 
Communications between Saigon and North 
Annam and Tonkin 5 ue .. Oct. 28,1900... a 


Moulmein-Bangkok ee 95 .. Oct. 15, 1900 
Majunga-Tananarive 9 ie da .. Oot, 26, 1900 
All lines connecting Cochin China with 


a — 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ayr.—November 1st. The Council is inviting designs, 
specifications, aud tenders for electric tramway cars, with trucks 
and complete electrical equipments. Specifications from Mr. John 
Young, Corporation engineer, Town Buildings, Ayr, on deposit of £1. 


Balearic Islands (Spain).—October 30th. The 
municipal authorities of Palma (Balearic Islands), are inviting 
tenders until the 30th inst., for the electric lighting of the public 
strects of the town, by means of 60 are lamps. Particulars may be 
obtained from, and tenders are to be sent to, El Secreiario del 
Ayuntamento de Palma (Balearic Islands). 


Belfast.—November 23rd. Tenders are invited for steam 
pipes, pumps, condensing plant, boilers, mechanical stokers, super- 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See “Official Notices’ 
October 12th. : 


Cuba.—October 26th. The municipality of Cienfuegos 
is inviting tenders for a service of public electric lighting for the 
town. All inquiries and tenders to be sent to the Secretary's Office 
in Cienfuegos, Cuba. 


Glasgow.—The Glasgow International Exhibition (1901) 
Executive Council invites tenders for the erection of the wiring for 
arc and iucandescent lighting, and electric motors. The main 
cables, are lamp cables, arc lamps, incandescent lamps, &c., will be 
supplied to the contractor, who must take delivery thereof and 
erect same. - Particulars on application to Mr. Thomas Young, the 
engineer, 4, West Regent Street, Glasgow. 

Grantown-on-Spey.—November 6th. The Commis- 
sioners invite tenders from electric light companies to supply 
electric light for public aud private consumption within the burgh, 
stating highest price charged consumer, and terms for future 
purchase by burgh.—W. Forsyth, Town Clerk. 

IIford.— November 12th. The U. D.C. invite tenders 
for free wiring. See “Official Notices” to-day. 

Lincoln.—November 15th. The Corporation wants 
tenders for a dryback marine-type boiler; a high speed engine 
coupled to a C. C. dynamo; pump and motor and accessories. 


London.—November 10th. The Streets Committe of 
the Corporation wants to hire a mechanically driven dust cart. dee 
“Oflicial Notices” October 5th. 

(Continued on page 673.) 
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THE ELECTRICITY WORKS OF CHEVRES 
(GENEVA). 


(Continued from page 591.) 

Sets 6 to 15,—These 10 similar sets (fig. 4) are principally 
distinguished from the first five sets by the method in which 
the water is brought to the turbines. Whilst the fall acts 
on the turbines externally in the first five sets, it acts 
internally on them in the new arrangement, giving them a 
centrifugal motion ; this reversal of the part played by the 
fall permits of obtaining a considerably higher number of 
revolutions. 

Each group of new turbines consists, as in the case 
of the older ones, of two superimposed turbines, each 
one having two rows of motor blades and two rows of 
guide blades. The rows of guide blades, or distributors, 


are fixed on bearing rings held in concrete. The two 


three pieces, connected together by strong couplings. It 
runs in four bearings, the lowest, or step bearing, fixed in 
the masonry, two intermediate bearings, and one top bearing. 
The two rows of blades of the motor wheels are bolted on 
to an annular boss, which allows the counter-pressure 
developed underneath to completely balance the weight 
of the turbine. It has been possible, by this meàns, 
to concentrate the weight of the armature of the alternator 
on a ring bearing, without having recourse to any artificial 
balancing. This arrangement, which presents important 
advantages over the oil-pressure bearings of sets 1 to 5, has, 
up till now, been very satisfactory. 

The regulation of the turbines is effected by means of 
sliding rings with a vertical movement, placed outside the 
A regulating mechanism placed centrally 
around the ring-bearing connects the rings with the auto- 
matic oil-pressure regulator. Each turbine can be isolated 


motor wheels, 
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Drown TWo-PHASE ALTERNATORS, OF 1,200 H.P. EACH. (Nos. 6 To 11). 


motor wheels run with suction head. At the time of 
highest fall of 8°5 metres (winter season) the lower turbine 
alone runs; on the other hand, when the fall is reduced to 
4'3 metres (summer season) the two turbines run together. 
Five of the new sets, Nos. 6, 11, 12, 13, 14, are specially 
arranged for the large head, and designed as “ winter 
turbines.” On the other hand, the five other sets, Nos. 7, 
8, 9, 10, 15, are specially built as“ summer turbines,” and 
arranged in the dispositions given to their turbines for running 
with a small head during the summer season. They develop 
under these conditions 850 to 1,200 H.P. at 120 revolutions 
per minute. The volume of the fall varies, according to the 
seasons, between 11,000 and 21,500 litres per second. 
Owing to its great length, the shaft of the turbine is in 


to start and regulate the lower turbine alone. 


and regulated alone by the regulator, as well as both together. 
It is possible, by this means, at the time of the large head, 
Each set has 
an oil pump with air cushion and strainer, in which the oil 
returning from the regulator is cleansed of its impurities. 

A third simple conical turbine, in a closed water chamber, 
acts with the two first ones as exciter to the sets as a whole. 
The exciter turbines run under the same variable head of 
4°3 to 8°5 metres; they take, according to the season, 4,000 
to 1,760 litres per second, developing a guaranteed horse- 
power of 150 H.P., and running at about 150 revolutions per 
minute. 

Strainers.—The top supports for these consist of two 


girders fixed on the piers of the works facing the head- 
F. 
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race, and having sufficient space between them for taking 
a gate when repairs or inspection are necessary. 

The strainers rest on the foundation at the bottom of 
the head-race. Those of the first installation consist of 
bars 0°120 metre wide by 0°012 metre thick, by 9 metres 
long, held together by cross-pieces. 

As the newer Escher-Wyss turbines do not admit bodies 
of any considerable size, it was found necessary for these 
to reduce the distance of the bars to 0°039 metre from 
centre to centre. The strainers consist of groups 0°9375 
metre in width, strengthened by small channel irons and 
carried by a metal framework. <A footway, mounted 
directly on the strainers, permits of their being cleaned, 
and two vertical triangular screens complete this work. 
One is situated at the up-river end of the building in the 
centre of the last pier, the other closes the passage between 
the two types of strainers. 

Admission Gates.—These are of the “ sector“ type, that 
is, they are formed of part of a cylinder turning on its 
axis. The radii act as framework, and the are as the 
wall of the gate. The lower part, where the gate is lowered, 


THE GENERATORS. 


The generators, to the number of 15, were supplied as 
follows :— 

(a) Nos. 1 to 5 by the Compagnie de I’ Industrie Electrique, 
Geneva, in 1895-1896. 

(b) Nos. 6 to 11, by Messrs. Brown, Boveri & Co., of 
Baden, in 1898 to 1899. 

(%) Nos. 12 to 15, by the Compagnie de l'Industrie 
Electrique, in 1899. 

The first 14 machines are two-phase alternators; the 
fifteenth is for continuous current. 

Machines 1 to 5,—These alternators, each of an output of 
1,200 H.P., are direct coupled to the shaft of the turbines 
which drive them. The town engineers having called for a 
type of alternator of great strength, with moderate self- 
induction and high voltage, capable of being short-circuited 
without damage and of running easily in parallel, the 
Compagnie de I’ Industrie Electrique proposed the use of a 
unipolar inductor alternator of the “ Thury” type, with 
armature and magnet stationary and with vertical shaft. A 


THURY Two-PHASE INDUCTOR ALTERNATORS, OF 1,200 H.P. EACH. Nos. 1 to 5.) 


rests exactly on the threshold of cast-iron fixed in the 
inverted circle of the head-race. The free movement of the 
grate is assured by a clearance of 0˙006 metre on each side. 
When the gate is closed, however, its extremities rest against 
the sides of two angle irons bedded in the side walls, and a 
piece of packing, shaped like a hollow sheave, closes exactly 
the space between the top part of the gate and the facing 
wall by a special arrangement, so that the packing is as tight 
as could be desired. 

The movement is effected by means of winches put in 
motion by an endless screw. This screw is controlled in one 
direction or the other by gearing mounted on a shaft common 
to all the gates. The shaft is worked by a motor, but it can 
also be worked by hand. The movement is transmitted to 
the gate by a chain passing over two pulleys, and secured to 
the top part of the gate. The tractive effort on the chain 
is 5,328 kilos., and the complete raising of the gate requires 
five minutes, 


similar type had previously given excellent results at Turin 
for the distribution of energy. 

The vertical shaft arrangement was chosen, owing to the 
restricted speed of the turbines, and the desire to avoid 
the use of gearing by means of direct driving ; this 
necessarily led to the adoption of a large diameter for the 
moving part. Besides, the vertical shaft arrangement 
facilitates the dismounting and inspection of the machine; 
in fact, it is only necessary to unbolt the coupling and to 
lift the case with its shaft, for the windings of armature and 
field-magnets to be entirely exposed, without it being 
necessary to remove the pole-pieces, as in the case of hori- 
zontal shafts. 

The ease with which access is gained to the windings permits 
of repairs being effected in a relatively short time. The solidity 
of the armature is increased by the fact that the windings 
are stationary ; they are, therefore, not submitted to any 
centrifugal force, and haye only to resist the tangential efforts 


Die 
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of the field; the insulation of the windings of both 
armature and field magnets can be effected in the best 
possible way, and is situated under the most favourable 
conditions for upkeep. | 

The unipolar alternators of Chevres are characterised by 
the arrangement of the two surfaces which circumscribe 
the air-vap with a magnetic circuit, one of these being 
smooth, the other toothed, and the latter being movable 
relatively to the other. The armature winding is on the 
smooth surface. This arrangement is adopted for varying 
the intensity of the magnetic field in the air-gap without 
varying the total flux created by the exciting current. 
Hence it produces no changes either in the value or the 
direction of the magnetic flux. The teeth draw with them 
the lines of force, which are, as it were, attached to them, 
and always remain a fixed quantity, because the part of 
the armature in front of which they turn is smooth; tlie 
dimensions of the air-gap are always the same. 

Hysteresis does not come into play except to a very 

small depth of the armature bobbins, and as there are no 
changes of polarity the loss of energy from this cause is very 
small. 
The flux maintains a constant value and} direction; 
there is no pulling, and, therefore, those vibrations are 
avoided which are so 
prejudicial in ma- 
chines which have 
both armature and 
magnets toothed. 

As regards the 
general arrangement, 
the Chevres alter- 
nators have the 
appearance of a 
cylindrical cover, 
4°50 metres diameter 
and 2°20 metres 
high; they are essen- 
tially built up of 
two parts, one part 
fixedand onemoving : 
the fixed part com- 
prises the framework 
supporting the case 
of the two armatures 
and the two magnet 
systems, the whole 
having the form of 
two tores super- 
imposed on each 
other, the section 
being a C. 

The moving part 
is formed by a cover 
of cast-steel, which 
produces the displacement of the magnetic flux; this cover 
consists of a double-toothed crown, supported by a horizontal 
flange cast on the shaft of the machine. Each crown has 
34 radially-disposed teeth, pointing inwards, and arranged in 
accordance with the armature bobbins; the teeth are com- 
pletely visible, an arrangement which, owing to their ex- 
posure, permits a good ventilation of the armature and fields, 
and reduces the magnetic leakage. 

The field magnet winding is formed of a ribbon of copper 
of rectangular section, of which the layers are insulated from 
each other by rubber-treated canvas; it is placed inside the 
C section. 

The armature winding consists of 34 bobbins formed of 
insulated cable, and placed flat on the surface of the arma- 
ture, to which they are securely bolted. 

The Chèvres alternators are constructed to be able to Live 
as required either single or two-phase currents ; the two 
systems of field magnets and armatures, fixed one over the 
other, are arranged in such a manner that they can—by a 
relatively simple movement—be displaced with respect to 
each other to achieve this object. 

These alternators, of a power of 1.200 H.P., have been 
designed for a pressure of 2,790 volts at the normal speed of 
80 revolutions per minute, corresponding to 45 periods 
per second; by arranging the two armatures of the same 


Tuury Two-PHASE ALTERNATORS, OF 


machine in series, they give a single phase current at a pressure 
of 5,500 volts. 

The efficiency of these machines, that is, the ratio of the 
mechanical power delivered to the shaft to the electrical 
power available at the terminals, is 93 per cent. at full load, 
corresponding to an output of 150 amperes per phase at 
2,750 volts. 

The continuous current necessary for the excitation of these 
alternators is supplied by special dynamos, described later on, 
whose shaft is also placed vertically. The exciting current at 
full load is 45 amperes for a single field. 

The total weight of an alternator is 70 tons (French), the 
moving part and the shaft being 12 tons; the weight of the 
two turbines and their shaft isabout 12°05 tons, the vertical 
pressure of the water 12 tons, so that the total load sup- 
ported by the step-bearing of the dynamo is 36°05 tons. 
This great weight has necessitated the employment of a 
special bearing, which has given the best results. This 
bearing consists of two fitted discs, of which one, fixed to the 
other principal bearing, is provided with two circular grooves 
or chambers in connection with the forced lubrication 
which supplies the turbine speed regulators, the surface of 
the discs being sufficient to effect the support of the whole 
moving system in such a manner that the latter rests on a 
sheet of oil, and floats 
without any friction. 
A gauge-cock and a 
stop-valve complete 
the system. 

The oil is recovered 
by the pumps, to be 
used over again. The 
lubrication of the 
dynamo journals is 
effected by the oil 
escaping from the 
step-bearing. 

Machines 6 to 11. 
—These gere ators, 
furnished by Messrs. 
Brown, Boveri & Co., 
each absorb 1,200 
H.P. They are 
arranged for coupling 
direct to the vertical 
shaft turbines, and 
cun give two-phase 
currents at a fre- 
queney of 45 periods 
per second and a 
pressure of 5,500 
volts or 2,750 volts, 
as required, In order 
to attain this, each 
of the phases has 
been formed from two independent windings, which can 
be arranged in series or in parallel, the excitation being 
constant. 

These machines are of the “ umbrella” type. The arma- 
ture is fixed ; it comprises a cast vertical case, containing 
inside the assembled cores which form the iron of the arma- 
ture. These cores have on all their internal peripheries a 
series of holes, forming as many vertical tunnels, through 
which pass the highly-insulated windings. In order to 
avoid, besides, any possible chance of leakage, each of these 
tunnels is lined with a thick insulating tube tested pre- 
viously with 30,000 volts. 

The inside edge of the cores is machined in such a 
manner as to level the holes, and to leave only a negligible 
thickness of iron at this point, in order to avoid magnetic 
leakage. 

At the lower part of the armature casing is a cast spider, 
whose arms support in the centre collars which guide the 
shaft. This shaft carries the cast magnet wheel, which is 
formed in the shape of a flattened cone, and has given the 
name of umbrella“ to this machine. On the outside 
periphery of this wheel are mounted the radiating pole- 
pieces to the number of 46, which carry the exciting bobbins, 
and which, in their rotary movement, pass very close to the 
armature in which they induce currents. 


1,200 H.P. EACH. Nos. 12 to 14.) 
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The conical form was adopted in order to raise the boss 
of the magnet wheel above the circumference, so as to place 
the top collar guiding the shaft in the same plane as the 
pole-pieces. By this means the magnetic efforts of thrust 
acting on the wheel have only a reactive effect on the journals 
of the collar, and do not produce any twisting effort on the 
shaft. 

The machines, as a whole, form a compact, solid arrange- 
ment, absolutely impossible to get out of order; all the 
windings are in sight and easily got at without it being 
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necessary to move any part, which makes the attention to, 
and examination of, the machines specially convenient; 
in addition, the ventilation is very good. 

Machines 12, 13 and 14,—Their power is 1,200 H.P. at a 
speed of 120 revolutions per minute. They supply two- 
phase currents at a pressure of 5,000 volts per phase, and 46 
periods per second. 

These machines are of a type having inside movable 
radiating poles, with an outside fixed armature. The 
magnet cores, to the number of 46, are of laminated iron, 
fixed to a cast-steel casing, which is itself tixed to the boss 
of the alternator. 

The movable part has a maximum diameter of +5 
metres, and weighs 17,500 kilos. The whole machine, 
with its shaft, weighs 40,000 kilos, 

The armature coils are made at the works in a former, 
which gives them the necessary shape. They are insulated 
afterwards with mica, and then introduced into the grooves 
of the armature by means of special presses. 

This arrangement has the great advantage of permit- 
ting the casy and rapid replacement of damaged bobbins, 
whilst giving an armature reaction smaller than with com- 
pletely closed tunnels. 

(To be continued, ) 


THE WORKS OF LUDW. LOEWE & Co., 
BERLIN. 


WE are illustrating these works because they are the latest 
development of the best American practice in manufacturing 
engineering, carried out more thoroughly than has ever yet 
been done even in America, and with the svstem of inter- 
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changeability, thoroughly followed through ina manner that 
probably is not carried out in more than one or two places in 
this country. At the same time, while the articles made are 
largely modelled on American lines, they are not mere servile 
imitations, but are modified to suit the more substantial 
ideas held in Europe in respect of scantlings and dimensions. 
The whole is carried out to a point of perfection in detail 
that is very remarkable, we had almost said only to he 
found in Germany, and the detail is carried to a scientific 
depth that, if adhered to, and steadily persevered in, will 
keep these works in a leading position for a 
long time. 

A glance at the illustrations will be 
sufficient to show that, with buildings of 
the type selected, it would be practically 
impossible to give more window space. 
Possibly better light might be obtained with 
the shed system of construction, though we 
believe that this system is not altogether 
fitted to German or American winters. The 
height of the rooms is such, however, that the 
admission of light is most liberal and satis- 
factory. 

The idea at the bottom of the scheme of 
design is that, as far as possible, each depart- 
ment shall be separate and independent. 
There are eight principal buildings on the 
14 acres of ground. Their floor space is 9} 
acres. They are— 


Administration building. Area in sq. ft. 89,300 

„„ Machine shop ... >a e? . . 112,600 

— Small tool shop... 63,200 
Pattern „ ss 19,600 

‘ Smith „ 21,800 

Foundry ,, 66,000 

— anne = Pattern store 20,980 
E 1 Power station 16,600 
* 412,080 


Between tlie buildings are paved streets with 
grass plots, absolutely tidy. Along the streets, 
from building to building, and through every 
room in all the buildings, is laid a C. W. 
Hunt tramway, so arranged that one man can 
convey a load of 1 ton from any part of 
the works to any other part, being assisted only by 
the lifts as regards communication from floor to floor. 
The buildings consist only of three floors and a light cellar, 
and, as the streets are wide, the buildings do not shut out 
much, if any, light from each other. The object of the 


FIG. 1. 


works is to manufacture machine tools of a limited variety 
and of moderate size, and also small tools, such as chucks 
milling cutters, reamers, taps and dies, chucking tools and 
gauges, &c. To this end the equipment of special tools, Jigs. 
and gauges is profuse and orderly. 

Machine tools are made to stock in lots of at least 10 and up 
to 100 at a time, and not, as a rule, to order. This means 
quick delivery and low prices. 
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A rigid system of inspection has been adopted. Every work- 
ing part is made to limit gauges, so that parts come together 
with a minimum amount of fitting. The limits of the two 

gauges for a bored wheel, or for a spindle to fit in it, are such 
that the biggest spindle will not be too large for the smallest 
bore, nor will the smallest spindle be too slack if it happens to 


be mated with the largest bore. Manufacture on this system is 
very easy. All the work is really done first in fixing the 
limits and making the gauges; the workman then makes to 
these gauges, and the inspector rejects the parts that do not 
fill the contract. Nothing can be simpler. The marvel is 
that the system is not more generally followed. 

To work to this degree of excellence, all important cylin- 
drical parts are finished by grinding, the only method known 
of producing practically perfect cylinders. All sliding sur- 
faces are finished by hand scraping. It is a curious fact that 
flat surfaces must yet be hand finished for the attainment of 
the highest perfection. 

For the complete carrying out of an orderly system of 
manufacture, it is essential that men should themselves be 
clean, orderly, and should work in comfortable surroundings. 
To this end in the basement of each building is a full supply 
of lavatory and wardrobe accommodation, cach man having 
his own running stream of hot or cold 
water for washing and a wardrobe for his 
clothes, so that he can change his street 
attire on entering the works and again on 
leaving it. To this end he is paid for a 
10 hours’ day, and works 94 hours, 
the 15 minutes being the firm’s con- 
tribution to the cleanliness and order depart- 
ment. 

In the basements of the buildings are 
also the large fans which supply fresh air all 
chrough the buildings. One of our illustra- 
tions (fig. 3) shows the fan with the steam 

valves that supply the steam to the heating 
coils inside the fan casings. The casings 
or air ducts are peculiar. They are of wire 
netting on the Monier system of very open 
work, and are laced together in rectangular 
form and plastered, being thus at once 
cheap and efficient (fig. 2). In the 
rooms themselyes the air is delivered from 
sheet piping with openings at intervals, the 
main pipe decreasing by steps as it reaches 
its furthest point of delivery where it has 
arrived at the smallest size, namely, that 
of the various outlets, about 5 inches, 
Fresh air is thus continually forced into 
every room at a warm temperature when needed. No special 
provision needs to be made for its egress beyond openings in 
the wall near the floor. 

The floors are of 3 inch hard non-splintering maple, close 
nailed across 2-inch pine planks, which are nailed to joists 
gunk in the concrete floors. With light, warmth, comfort, 


and the ability to be clean, everything has been done to place 
the workman in a position, physically, to do his part, and we 
have as little sympathy with the idea that a workshop must 
be dirty, and needs no comfort, as we have with the equally 
false idea that the man should not do his best, or should 
restrict himself to attending to one machine, when he can 
easily attend three or five. Without doubt the men who 
to- day realise that it pays them to work five machines, will, 
before long, leave the one-machine man without even that to 
sleep with. 

All the buildings are in connection by tunnels from 
cellar to cellar, and by bridges at the first floor. All 
floors of the same number are on one level, and the total 
length of intercommunicating tramway is about two miles, 
All men register their time in their own departments, not at 
the main entrance. They do this at one of 15 Rochester 
recorders. 

The main machine hall is a long building of one floor, 
with arched glass roof. It is 368 feet x 102 feet, 
with an electric crane having movements of 100 metres 
per minute travelling, 10 m. hoisting, and 30 m. 
traversing. 

Fig. 3 shows the large air pipes on each side behind 
the pillars. The lighter tools are in the side aisles, 
and their countershafts are carried by a system of over- 
head joist that is alike all through the works. No 
countershaft is fixed by drilling the joists, but the frame is 
clipped to the web of the joists, and can be loosened and 
moved instantly to a fresh position. No unnecessary time 
need be lost if a tool appears to be wrongly placed. The trouble 
of moving a tool and its overhead gearing is usually such 
that an inconvenient position is put up with at a constant 
and steady loss. With the system here in vogue moving is 
easy. Wherever required, overhead travellers are fitted to 
run on girders carried, where necessary, by hanger brackets. 
Looking at these works, and all that has been attempted, it 
is difficult to see why they should not endure many years 
fully able to compete with any later shops that may be 
built. There is as much light as can be had with the suffi- 
cient height of the rooms. “Electric driving is laid on, and 
could be “readily extended to any improved system should it 
appear desirable, say, to use a motor to each tool, which, so 
far, has not seemed desirable, the group system having been 
followed to some extent, and each room, at least, having its 
own driving. 

The principle cf manufacturing adopted at these works 


Fia. 3. 


is that known as the interchangeable system. This is 
common enough, and is carried out in many works already, 
but there are various ways of employing it. It may 
be carried out at great expense, with excellent results as 
regards quality, by careful and accurate working to drawings. 
Again, it may be done by making to gauges as it usually 
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is carried out; but to carry it out in the best method at the 
least cost in manufacture, the limit gauge system must be 
adopted. Very few know what this really is, and how it is 
arried out. Yet it is in a sense very simple, though it 
requires the best of technical knowledge to scheme it out. 
A limit gauge is one that has two ends of a different size, 
if the gauge is, say, for testing a bored hole. If for testing 


a turned spindle, it consists of two jaws of metal cut to two 
different sizes, or of two dises bored to slightiy different 
diameters. 


FIG. 4. 


When a hole is to be made by the aid of the first or plug 
gauge, it must be such that one end of the gauge will not 
enter the hole, while the other end will do so. As an illus- 
tration, we may say one end is made teeth of an inch 
diameter, the other end is made |? ths. If the small one 
will enter a given bored hole, and the large one will not 
enter it, we may at once conclude that the hole has been bored 
almost exactly 1 inch diameter, and is not so much as 19) th 
of an inch wrong either way. The limit is 002. To carry 
out work by the limit gauge system, it is first necessary to 
decide upon the limits of accuracy, or 
rather of inaccuracy, that are proper to 
adopt. This settled, one must have a 
complete outfit of hardened steel gauges 
to be kept in the tool room, and used 
as little as possible. These serve as per- 
manent gauges and ultimate references. 
These are carefully copied, and the copies 
are used in the shops. They are of 
commoner make and cheaper material, 
and as they wear, from use, they are 
tested from time to time, so as to guard 
against their further use afcer they have 
worn too far out of truth. A set of limit 
gauges for manufacturing consists of a 
treble set, one for internal limits or holes, 
one for external running fits, and one for 
external keying fits. Of the first an 
example may be taken of the kind of 
limit for machine tool work. Holes of 
from e inch to 4 inches will have a 
gauge to try them, of which the small 
end will be 0°0004 of an inch below 
nominal size. The large end will be 
0:0012 too large, the utmost variation of 
diameter possible in the bored hole being 
thus 0°0016 inch. The spindles on which these bored 
pieces will run will have to fit external limit gauges, 
which, for the 38-inch spindle, will be 00008 too small 
and 0˙0014 too small, the total limits being thus 0°0006 
between any two finished spindles. 

Thus a 38-inch hole may be actually 3°0012 at most, and a 
3-inch spindle may be 2°9986 at the smallest. The dif- 
ference is 0°0026, or barely 25 thousandths of an inch. It 
is unlikely in the extreme that two pieces, each at the out- 
side limit, could come together, but, if they did, they would 
still be nice running fits. Suppose the other extreme. The 


hole is only 3°0004 inch, and the spindle is 2°9992, the 
difference being ‘0012, or barely 1} thousandth. The fit 
would still be right. The same shaft for a keying fit would 
have a gauge from 0010 to ‘0004 too large; that is a limit 
of 0006. These would produce results that would always 
give a fit, sometimes with a little pressure necessary to force 
the piece on its spindle. The stock gauges themselves are, 
of course, hardened, ground, and lapped, and guaranteed 
accurate to 0001 of an inch. By this system it is com- 
mercially practicable to produce interchangeable work in 
every kind of machinery, and the actual 
shop work is done by men by no means 
specially skilled as tradesmen. But one 
might write for a year on the gauge 
question and not get through with it. 
We may, therefore, now go into the shops 
and note a few of these in the order 
in which we passed through them. The 
frame carrying the countershaft consists 
of a pair of channel bars with a clip 
bar above and below, the lower bar 
extending under the web of the ceiling 
joists, but all bolts being outside the 
joist, no joist drilling is needed. 

All the air ducts are made according 
to the Monier system of ventilation. 
Fig. 3 shows some of the casing com- 
plete with the quadrant of the fan 
itself, and the general appearance of 
the cellar work. A parallel system of 
construction is followed in the various 
stairways, which are of lattice pattern in 
the treads, cement filled. 

Milling, as the more recent development in machine work, 
may first be noted. Milling has largely displaced planing, and 
is placed under the same control. But milling is not always 
capable of finishing work so accurately as a planer. In fig. 4, 
for example, a large compound miller is at work on a lathe bed. 
This work is done at the rate of, at times, 84 inches per 
minute, On these planer beds, which are 15 feet long, rough 
milling only is done. The pieces are then laid aside to 
“soak” for some days, during which they change form, and 
twist somewhat. They are then finished by a light cut on 


a planer, and sent to the scraping department for final touch 
up. We illustrate the heavy milling room only in fig. 5, 
because there is also visible in this view one of the 2,000- 
kilogramme room travellers, and the mode of carrying its 
rail beam by hangers from above. No special rules can be 
set for milling speeds. These may vary from 1 to S; inches 
per minute, with good reasons for each speed. 

With well pickled castings of soft iron, and straight work 
that does not require too much roughing off, a Brown and 
Sharp vertical miller will feed at nearly 4 inches, where 3 
inches would be its limit if there were no coring, but for 
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continuous work or solid, long continued, about 2 inches to 
24 inches is an economical speed. Much, of conrse, depends 
on the foundry. Too often the foundry leaves too much 
stock to be removed, and it is cheaper to run one cut at 
13 inches per minute than two cuts at 2 inches to 25 inches 
speed. But a finish cut at 84 inches can be taken without 
heating the cutter. Much, of course, depends on the jigs 
and fixtures and on the strength of the piece itself to stand 
the stress of a heavy cut and still remain true, also on the 
facilities for grinding the cutters, especially for finishing 
cuts at 8 inches to 9 inches speed. Thus a No. 5 P. and 8. 
vertical miller is arranged for speeds of from i inch to 
293 inches per minute, with cutters at 10 to 267 revolu- 
tions per minute, with feeds per revolution from 0°001 inch 
to 0°667 inch. & feed of 3} inches may be got with 
four speeds of cutter, and feeds per revolution of 0'105, 
0•144, 0°493, and 0'257, and with different diameters of 
cutters great variation can be made in the duty. We noted 
that a good deal of circular milling was being done. In 
tool making, the milling machine cuts the flutes of 
reamers and t taps, cuts out the teeth of w heels, and performs 
many operations. The Warren gear cutter for spur and 
bevel wheels is, of course, merely a special form of milling 
machine. Hand wheels are milled round their outer 
rims, and an enormous amount of work is now milled 
that was once planed or turned. 

We need not say much of the turning department, 
which occupies all the length of the connecting wings 
of the first floor in the machine shop adjoining the 
chucking department. Most of the lathes are of the 
firm’s own make. Parts are more cheaply cut out of 
the solid bar than forged to shape, and heavy cuts are 
made. As in other 
departments, special 
lathes are used for 
special work. 

Grinding is now 
fully recognised as 
necessary to SCELTE 
true cylinders, ard 
all special bearings 
are ground to a 
finish. Brass bushes 
for spindle bearings 
are ground intern- 
ally, being solder d 
together for the 
purpose, after they 
are split. They are 
then finished by 
haud scraping, that 
necessary operation 
to finish even the 
finest machine worl. 
Some machines have 
magnetic holdirg- 
down tables. Ore 
man atteuds to 


several automatic many 


of which stop auto- 
matically when they have ground to the necessary depth. 
The dry grinding machines are cleared of dust by pipes 


machines, 


and fans. There is no dust in the shop atmosphere. 

The accuracy of grinding depends 5 on the fact 
that the piece ground is not pressed against by the tool, as 
by a turning tool. Even the most rigid lathe has some 
spring, and a cutting tool will either refuse to take a fine 
cut, or, if so pressed to its work as to take the cut, it will 
draw into the work. Hence the last fine cut of a lathe is so 
commonly done with a scraper tool, or even with a file, and 
once a file has touched the work, no hope of real accuracy 
can remain. The grinder, on the contrary, continues to 
abrade every particle that stands above the general level, but 
it ceases to remove material beyond that point. It cannot 
dig in. The accuracy of grinding is such, that the final 
scraping of a bearing to its spindle is very much reduced. 
Every hour spent on grinding will save three or four hours 
in the fitting or erecting shop. 

No department is considered more important than the 
chucking department (fig. 6),in which all cylindrical holes, 
except in very heavy pieces, are finished. The chucking 


department is on the first floor of the building, adjoining the 
large machine hall. The term is American; we should 
understand it better as the boring department. In“ chuck- 


ing,” a wheel or other part is fixed on a face plate 


in a jaw chuck. The casting may be solid or cored, 
and the first hole, in case it is solid, is put through 
by an ordinary twist drill. An unpointed three- 
lipped chucking drill of the twist variety is then run 
through. These drills are made ‘01 inch under nominal size 
in the sizes up to Id inch, and above those sizes they are 
015 inch under size up to 15 inches and ‘02 inch up to 
2 inches. The drills work rapidly, do not run out of 
truth readily, and can be run through a steady bush when 
necessary with a rough casting. The hole thus made is 
finished by a reamer. For most ordinary work a solid 
reamer will serve, but for the best limit gange work a reamer 
must be fitted with loose blades to be set up to larger 
diameter and ground repeatedly. In the end, too, these are 
cheaper than solid reamers, that cannot really ream many 
holes without themselves becoming a very little smaller. 


(To be continued.) 


ELECTRICAL ENGINEERS R.E. VOLUNTEER 
CORPS. 


OUR snapshots this week represent the E. E.'s both at work 
and at play. One of the views shows Captain Leaf’s 
grammaphone in operation at Rosmead Junction. This 
instrument, singu- 
larly enough, 
afforded an im- 
mense amount of 
amusement, not 
only to the elec- 
tricians, but also to 
their comrades in 
arms and to the 
Kaffirs who were 
favoured with per- 
formances; the 
natives were great- 
ly edified, and 
puzzled as to the 
whereabouts of the 
disembodied singer, 

Another view 
shows the first sight 
of Table Mountain 
on the arrival of 
the volunteers in 
Table Bay; the 
remarkably flat and 
level top of the his- 
toric landmark is 
most striking. Number 2 is a view of the after portion 
of the train conveying the corps to Bethulie, taken during 
a stoppage at de Doorns on April 17th. 

After spending about a fortnight at Bethulie, the stores 
were divided, preparatory to the division of the corps into 
two bodies; view No. 6 shows one portion of the stores laid 
out ready for departure, their nature being clearly shown by 
the desi 

\ stoppage took place between the Vet and Zand Rivers 
for the purpose of repairing a broken culvert; this operation 
is seen in progress in No. ! 

That electrical engineers are able to turn their hands to 
anything (providing, of course, that it is honest) is no news 
to our readers; it is, however, something of a novelty to find 
them milking a cow! That they did so is evidenced by view 
No, 4, taken at Pretoria after their return from the railhead. 

We have pleasure in giving below some particulars of the 
whereabouts of the members of the corps and some of the 
work which they have accomplished. 

The following is an exact list of Officers, N.C.Os., and 
men of the E. E. R. E. and their stations on September 28th, 
1900 — 
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Major R. E. Crompton 


Capt. F. L. Lloyd, now O.C. 
E. E. R. E. and O. C. Steam 
Transport. 

Capt. A. Bain 

Capt. H. M. Leaf ... 


Lieut. J. F. O'Shaughnessy 
Lieut. A. H. Pott 
2nd Lieut. J. H. Stubbs 
2nd Lieut. A. H. Bigg 


and Lt. F. Powell-Williams 


Left Pretoria headquarters on 


26th inst. by 12.30 p.m. train 
to Capetown en route to 
England. Believed to be sail- 
ing by ss. Saxon. 
Headquarters, Pretoria. 


Rly. Telegraphs, Elandsfontein. 

Machadodorp, lighting the rail- 
way depot. 

Rly. Telegraphs at the front. 


. Invalided home. 
Army Telegraphs, Standerton. 


In charge of S. L. party Whit- 
bank Colliery. 
Headquarters, Pretoria. 


1. E. E's. repairing a broken culvert. 
2. The E. H. train at de Doorns, en route for Bethulie. 
8. A free entertainment with the grammaphone, 


16,721 Sergt.-Mjr. G. A. Brown... 
6,263 C.-Sergt.-Mjr. E. Rorke ... 


21,109 Sergt. C. T. Ruse (acting 


C.S.M.) 
6,166 Sergt. J. H. S. Phillips 


6,171 „ W. 8. Entwistle 
6,193 „ T. H. Brown 
6,192 „ A. H. Graham 


6,173 Cpl. H. H. Bicker-Caarten 


6,191 „ A. Charlton 

6,179 „ W. Dalton 
6,178 „ W. H. Hossack 
6,205 „ D. G. W. Hume 


6,186 2nd Corpl. J. Rook 


6,206 
6,264 


6,183 
6,210 
6,194 


6,187 
6,201 
6,175 


6,209 
6,168 
6,185 
6,266 


Lee.-Cpl, H. R. Allen 


y 


Lith fee 


J. H. Stone 


E. M. Sellon... 


G. Charlton 
D. F. Colson 


M. N. Crawford 
C. Landon 
C. F. Love 


A. E. Levin 
S. W. Melsom ... 
A. R. Peart. 
A. O. Wiltshire 


4. E. Es. milking a cow at Pretoria. 
5. View of Table Mountain from the transport in Table Bay, Capetown. 
6. One section of E. E. stores at Bethulie. 


ELECTRICAL ENGINEERS R.E. VoLUNTEER CORPS. 


Field telephones at front. 
Headquarters, Pretoria. 


77 77 


. Rly. Telegraphs, Elandsfontein. 


Headquarters, Pretoria. 


. Machadodorp, with Capt. Leaf. 


N.C.O. in charge of section 
Bloemfontein, lighting railway 
station and works. 

Headquarters, Pretoria. 


.. Field Telephones at front. 


Headquarters, Pretoria. 


.. Now 2nd Lieut. R. F. A., Pretoria. 


6,170 2nd Corpl. A. J. Hodgson Headquarters, Pretoria. 


6,271 Sapper F. D. Arundel 


6,199 
6,169 
6,196 
6,180 
6,267 
6,269 
6,197 
6,177 
6,203 


6,183 


6,184 
6,268 
6.174 
6,198 
6,165 


77 


57 


H. Bertram 

J. M. Bowrey 
R. H. Brander 
W. C. Cooke 
H. F. Claxton 
W. G. Carter 
X. J. C. Devonshire 
G. J. H. Elliott 
R. W. Holliday ... 
E. C. Horsley 
J. H. Hounsfield... 
A. E. Minus 
E: A. Paris 
N. W. Pirrie 
F. J. Phillips 


. Machadodorp. 


. Rly. Telegraphs, Elandsfoutein. 


Now 2nd Lieut. R. F. A., Harri- 
smith. i 
Middleburg, slight touch fever, 

in hospital. 


. Headquarters, Pretoria. 
. Search lights, Whitbank. 
. In hospital, Pietermaritzburg ; 


poisoned hand, progressing. 
Bloemfontein. 


. Headquarters, Pretoria. 
. Acting - Electrician-in-charge at 


Government Printing Works, 
Pretoria. 


Headquarters, Pretoria. 


Search lights, Whitbauk. 
Superintending lighting contrac- 
tor’s work, Johannesburg. 


: Bloemfontein. 


. Headquarters, Pretoria. 

. Invalided home. 

. Rly. Telegraphs, Standerton. 
Headquarters, Pretoria. 

. Machadodorp. 


Headquarters, Pretoria. 
Rly. Telegraphs, Elandsfontein. 


. Machadodorp. 


Bloemfontein. 


” 


l Headquarters, Pretoria. 


79 77 
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6,273: Sapper C. W. S. Paine ... Headquarters, Pretoria, employed 

under I. M. R. 
6,272 „ F. G. Payne .. Bloemfontein. 

6,182 „ R. B. Roberts ... Headquarters, Pretoria. 

6,195 „ C. IE. Silverthorne Search lights, Whitbank. 

6,190 „, F., C. Stephens ... Rly. Telegraph instrument work 
at front. 

6,207 „ C. R. H. Thorn ... Invalided home. 

6,208 „ B. H. Tilley ... Army Telegraph, Standerton. 

6,270 „. J.ID. Taylor 7 Š x 

6,200 „ F.J. Wallis . Search lights, Whitbank. 

6,189 „ E. J. West . . Rly Telegraphs, Elandsfontein. 

6,172 „ E. J. Wright > j 

6,181 „ F. J. LVoung .. Headquarters, Pretoria. 


Civ. Servant W. Reed, with Major Crompton. 
J. Warder, to Capt. Lloyd. 
14, 102 Private J. Surridge, of 47th Cy. Imperial Yeomanry, Officer's 
Servant, Pretoria. 
6,865 Private H. J. Dennis, of 44th Cy. Imperial Yeomanry, E. E. 
Cook and Officer’s Servant, Pretoria. This Private is an 
E. E. Volunteer Sapper aud joined at Roode val. 


The E. E. Volunteers have also attached to them now 14 Infantry 
and 1 N. C. O. of various regiments as a permanent escort for steam 
transporting. 

A Lance-Corpl. of the Cornwalls i is acting as messenger. 

30 Native-boys are with the corps as general labourers. 

12 Civilian Engine Drivers, under the supervision of E. E. men, 
are also attached with two engines from Aldershot. 

A Q.M.S. from the Royal G. Artillery, with his engine the 
“ Ursula,” has also made an excellent addition to the steam trans- 
porns staff. The “Ursula” is now taken over by E.E.R.E., Capt. 

oyd being O.C. transport. The Q.M.S. is also remaining and 
giving very useful assistarfce to the men. 


WORK IN HAND. 
ELECTRIC LiGHTING—PRETORIA. 


1. No. 2 General Field Hospital.—This hospital consists of 
marquees and bell tents, and has an accomodation for about 1,500 
patients. The wiring is being done on an overhead bare conductor 
3-wire system; about 90 poles in all will be used. There will be 
about 300 8-0. p. lamps. The work is now about three parts finished. 

2. Advanced Bast Medical Store. About 20 8-c.p. lamps, just com- 
menced. 

3. Sterilisation of Milk Dep6t.—About 20 8-c.p. lamps, not started. 

4. Wonderboom Fort. — Re-wiring entanglement, about half 
finished. 

5. Slaats Printing Works.—Running of plant. 


The above is about six weeks’ work. 


TRANSPORTING~PRETORIA. 


* 


1. Supplies to Rietfontein as required. About four times a week. 
2. Coal Supplies to Hospitals, Forts and Pumping Stations as 
required.—One of the above stations, and sometimes two, per day. 


ELECTRIC LicHtrna Joss FINISHED IN PRETORIA, AND THEIR 
EQUIVALENT IN 8-c. . LAMPS. 


1. Two large sheds of the East Supply Dep6t Stores.—Two sets of 
railway lines run between them near the railway station. Each has 
a middle and an outer wire running along its whole length. (60.) 

2. Advanced Base Military Post Ofice.—Near station. (60.) 

3. Branch Army Post Ojjice.—Church Street. (8.). 

4. Commissariat Stores.—Markct Street. (100.) 

5. Railway Telegraph Stores.—Staff-Officer commanding :—Capt. 
Mannifold, R.E., close to E. E. R. E. Camp. (40.) 

6. Extensions to No. 5, as above. (10.) 

7. Military Bakery formally Z. A. R. jam factory, opposite E. E. R. E. 
Camp. (26. 

8. Nest Camp. (4.) 

9. Klapperkop Fort, Officers’ Quarters. (16.) 

10. West Fort, Mens’ Quarters. 40.) 
11. 8 chantzkop Fort. (8.) 


12. Put in working order the oil engine plants of the three above- i 


named forts. 

13. Troops’ Coffee Shop.—Near station. (8.) 

14. Commander-in Chiaf’s Office.—Mare Street. (24.) 

15. Chief of Staff’s Office. (6.) 

16. O. C. A. S. Cs. Office. (8.) 

17. No. 1 Military School Hospital. (70.) 

20 No. 2 Military School Hospital, and Nurse Quarters.—Opposite. 
20 

19. Yeomanry Branch Hospital, Eastwood.—This hospital is the 
house of Mr. Beckett, a very large tradesman. (210. ) 

The following officers, N. C. Os. and men are remaining in South 
Africa at the termination of the war :— 


2nd Lieut. J. H. Stubbs. 6,272 Sapper C. W. S. Paine. 

6,193 Sergt. T. H. Brown. 6,195 „ C. E. Silverthorne. 

6,209 Lœ.-Corpl. A. E. Levin. 6,190 „ F. C. Stephens. 
6,203 Sapper R. W. Holliday. 


The above N. C. Os. and men have, through the great influence 
and popularity of Major Crompton together with the great trouble 
he has taken on their behalf obtained some excellent appointments, 
and desire to thank him through the medium of our columns. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 664.) 


London.—November 13th. The L. C. C. wants tenders 
for about 150 arc lamps (80 10—12 amperes and 70 5—6 amperes) 
for the lighting of the Victoria Embankment and Westminster 
Bridge. See “Official Notices ” to-day. 


Lowestoft.—November 2nd. The Corporation wants 
tenders for two water-tube boilers, economiser, pipework, and one 
250-kw. steam dynamo. See “Official Notices” October 19th. 


Lowestoft.—November 2nd. The Corporation wants 


TA for wiring the Town Hall. Bee “Official Notices” October 
9t 


Pemberton.—November 8th. The Council wants tenders 
for boilere, engines and dynamos, battery, switchboard, crane, and 


TO for electric lighting. See Official Notices” October 
1 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Swansea,—October 29th. The Corporation invites 
tenders for electricity meters, demand indicators, and main fuses. 
See “Official Notices October 19th. 


Walker.—November 12th. The U.D.C. wants tenders 
for the erection of a 2-anit Meldrum destructor, including boilers, 
steam pipes, &. See Official Notices ” to-day. 


CLOSED. 


Barnsley.—The Corporation has placed an order for a 
600-H.P. generating set of P.P.P. combined lighting and traction 
type, with Messrs. D. Bruce Peebles & Co. It will consist of a 
machine direct coupled to a Willans engine. 


Dundee.—The Town Council has accepted the offer of the 
Belltield Iron Works, Limited, to supply three stcel water tanks for 
the electric light station at £676. 


Fi 


Glasgow.—The tender of- Messrs. Mechan & Sons for 
transformer connecting bars for the sub-stations of the new electric ` 
tramways of the Corporation has been accepted, one of the condi- 
tions being that work shall be finished by January ist, or at latest 
January 16th, 1901. 


Hackney.—The Elcctricity Committee has recommended 
the Vestry to place the contract for cables, troughing and trenching 
work, distributing boxes and house services with the British 
Insulated Wire Company. Their various tenders for the differeut 
items make a total of about £46,000. The Contract Journal states 
that the Committee has also recommended the acceptance of the 
following tenders: — Cole, Marchant & Morley, Limited, for 
condensing plant, £4,749; Klein Engineering Company, Limited, 
for cooling apparatus, £1,960: Aiton & Co., for pipework and valves, 
£5,065; Worthington Pumping Engine Company, for feed pumps, 
£753; S. Z. de Ferranti, Limited, for switchboard and instruments, 
booster and motors, &c. (Part 1), £2,976 108.; Johnson & Phillips 
ditto, (Parts 2 to 5), £2,160, public arc lamps and switchboard, 
£5,248 188. 6d. ; Chamberlain & Hookham, Limited, house meters, 
£3,632 10s.; Hizgiubottom & Mannock, for overhead travelling 
crane, £638: Easterbrook, Alleard & Co., workshop equipment, £772 
28. 4d.; W. T. Allen & Co., 132, Queen Victoria Street, E. C., are 
lamp pillars, £13 5s. per pillar; Manlove, Alliott & Co., Nottingham, 
for the supply of a disinfector laundry machinery (driven by 
electric motor), £701 2s. 


Suffolk. The contract for wiring, &c., for electric lighting 
the Suffolk County Asylum at Melton, has been given to Messrs. 
Mann & Co., of Norwich. 


ee — 


FORTHCOMING EVENTS. 


Friday, October 26th.—At 5 p.m. Physical Society Meeting :— 
(1) “Exhibition of Experiments Illustrating Certain 
Phenomena of Vision.” By Dr. Shelford Bidwell, 
F. R. S. (2) “On the Concentration at the Electrode 
in a Solution, with Special Reference to the Libera- 
tion of Hydrogen by the Electrolysis of a Mixture of 
Copper Sulphate and Sulphuric Acid.“ By Dr. J. S. 
Sand. (3) Electromotive Force and Osmotic Pres- 
sure.“ By Dr. R. A. Lebfeldt. 


At 8 p. m.— Institution of Junior Engineers. Annua 
general meeting at the Westminster Palace Hotel. 
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Saturday, October 27th.—At 7.30. Newcastle-on-Tyre. Annual 
meeting of the N.E. Coast Institution of Engineers and 
Shipbuilders. Presidential address by Mr. Henry Withy. 

Paper on The Stress Produced in a Connecting Rod by 
its Motien,” by Mr. C. H. Innes, M.A. 
Thursday, Ncvember Ist.—At 8 p.m. The Rontgen Society. Ordi- 
nary general meeting at 20, Hanover Square. Presi- 
dential address by Dr. J. B. MacIntyre. aa 

Thursday, November 8th.—Institution of Electrical Engineers. 

Opening meeting for the new session, when Prof. 
Jobn Perry will deliver his inaugural address, Pre- 
sentation of premiums. 


NOTES. 


Essentials of a Good Stoker. The attention that has 
been given in America to the prevention of smoke has carried 
American thought very much along the same lines as it has 
followed with ourselves. Writing in the American Electrician 
on the question of stoking by machinery, Mr. A. L. Harrison 
states that on the coking system alone can the operation be 
smokelessly carried out, and he gives as an essential that the 
feed-plate surface or dead plate should have 1 lineal foot of 
surface for each 4 square feet of grate surface. Probably 
lineal is a mistake, and square was meant. The next essential 
is a furnace arranged so that the volatile gas is burned off 
before the fuel is pushed off the dead plate and upon the 
grate, and the furnace should be capable of burning any- 
where from 15 to 40 lbs. per square foot. A third essential 
is that the furnace should always be clean, and in a condition 
to do work without admitting too great an excess air. We 
can quite understand that all these desiderata may be obtained 
with underfired boilers, and even with water-tube boilers, if 
specially arranged for smokeless combustion, but they are 
more difficult to secure with internally fired boilers. Much 
of the commercial advantage of mechanical stoking is to be 
got by using inferior fuels. We think nostoker is of much use 
that cannot be supplied with coal by some mechanical means, 
and it renfains as true now as ever that even with full coking 
there cannot be smokeless combustion in any furnace which 
sends up its products of combustion directly from the grate 
among a lot of cold water pipes, as in ordinary forms of 
water-tube boiler, which will smoke even with so-called 
smokeless Welsh. 


The Sorrows of the N.T.C.—The case of the National 
Telephone Company v. Pass & Company, 64 J.P. 651, which 
was heard by Mr. Commissioner Kerr in the City of London 
Court early this month, affords a striking instance of the 
difficulties with which the National Telephone Company 
have to contend. It appears that they had contracted to 
erect a private telephone wire for the defendants. The wire 
was erected and had been in operation for five years, but 
when the time came for payment of the sum of £50 
(being five years’ rent of the wire), the defendants refused to 
pay, alleging (1) that the wire had never been efficiently 
fixed ; (2) when they used it they heard voices in the 
Exchange, although it was supposed to be a private tele- 
phone. The company had not guaranteed that the telephones 
would always work. They only did their best in the 
matter, and could do no more. Such was the plaintiffs’ 
story told by their representative to the Commissioner, 
who, nevertheless, turned a deaf ear, and gave 
judgment for the defendants. It appears that the 
inhabitants of that district of London through which the 
private telephone was erected relieved the monotony of their 
existence by hurling dead cats, old tin pots, and every other 
abomination at this particular portion of the property of the 
National Telephone Company. Small wonder that the ser- 
vice was occasionally interrupted. 


“My Moving Tent.”—A house was recently moved in 
Wellsville, Ohio, by electric power taken from a trolley line. 
The house was being moved along the street where there was 
an electric car line. Two cars were hitched to the house by a 
rope, and it was quickly pulled to its new destination. 


Electric Tower at the Pan-American Exposition. 
—The Pan-American Exposition - Company has made 
material modification in the plans and design fer the elec- 
trical tower. The style of tower which. it is now proposed 
to erect will be built after a plaster model made by John 
Galen Howard, of New York. Mr. Howard’s plan calls for 
a tower 375 feet high. The frame will be of steel, and 
upon it will be placed the wood and staff required to 
complete it in order that it may be an object of beauty. 
The base will be 70 feet square; on the four sides there 
will be great panels of rich open work design, and it is ex- 
pected that at night, when the interior is lighted, these will 
show brilliant effects. The crown of the tower will be in three 
parts; the first an open loggia with pavilions and cupolas at 
each corner, surmounted by a high circular colonnade inclos- 
ing a spiral stairway which will lead to the lantern or look- 
out, the highest point to which a visitor may go. From 
this look-out a panoramic: view of the Exposition and 
city will be obtainable. High upon the summit 
of the tower will stand a beautiful figure of 
Electricity. On the southern face of the tower, at the base, 
will be a cascade 60 feet high and 30 feet wide, which will 
be brilliantly illuminated in colours by electric lights. From 
the east and west sides of the base of the tower two curved 
colonnades sweep to the southward about 60 feet, the 
extreme ends of which will be surmounted by pavilions that 
are richly embellished with statuary and other plastic orna- 
mentation. This tower is to stand in a broad basin, and all 
about the base will be a multitude of, hydraulic and fountain 
effects. It will be the electrical centre-piece of the Exposition. 
Much study and expense are being devoted to developing the 
electrical display, which is expected to out-distance anything 
the world has ever seen. The tower will stand at the north 
end of the court of fountains, and about the tower for out- 
door illumination over 200,000 electric lights will be used. 
It is expected that no less than 250 tons of insulated wire 
will be used in the preparation. 


A Little Girl's Hoop.—The following incident is 
related in the columns of the New York Electrical World :— 
“ Part of the Washington street car system was tied up on 
October 4th by a little girl’s hoop. Late in the afternoon 
she was rolling the hoop along C Street Northeast, when it 
rolled on the tracks of the electric railroad. Just as a car 
came along the hoop fell into the slot between the tracks. 
The hoop got white hot. The car stopped with a jerk, and 
in a few moments a crowd was gathered around the strange 
obstruction. No one dared touch it or even approach very 
near. Before long the cars which came along behind the 


first car were halted, and there was a blockade all along the 


line. All sorts of schemes were tried, and all failed. It was 
half an hour before the employès of the road gave it up and 
telephoned to the power house to turn off the power, and it 
was long after that before traffic on the street was ina 
normal condition. The child during the whole disturbance 
had been crying and lamenting the loss of her hoop. Asa 
result of this incident, the trundling of hoops in Washington 
has been forbidden by a police ordinance.” 


Lectures.—At Dumbarton Parish Church on 18th inst. 
Mr. Archibald Denny delivered a popular lecture on 
“ Electricity,” in the course of which he referred to the use 
of electrically driven tools in his own shipyards, thereby 
lightening the labour, cheapening and increasing the output, 
and employing more men, He reproved the Commissioners 
of Dumbarton for neglecting to face the electric lighting 
question when gasworks extensions recently came under 
consideration. 

The Master Electrical Contractors’ Association of Dublin 
will meet on Monday evening, November 5th, to listen toa 
lecture by Prof. Forbes, F. R. S., on “ Electrical Utilisation of 
Water-power and the Niagara Scheme.” The meeting will 
be held at the new D.B.C., Sackville Street, Dublin, under 
the presidency of the Lord Mayor, Sir T. Pile. The invita- 
tions are headed, “ To meet Prof. Forbes, F. R. &.“ 

One of a series of lectures to be delivered at Glasgow on 
Corporation workzg is to be by Mr. W. A. Chamen, on the 
subject of “The Municipal Electric System.“ 
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The Belleville Boiler—On the 12th inst. numbers of 
blue jackets appeared to] be en route for Chatham to join the 
Hyacinth. There seems to be reason to suppose that the 
trials of this ship by the Committee on Boilers are about to 
be commenced. Already the Europe has had a full-powered 
run, when ske developed the magnificent speed of 10 knots, 
and it is “rumoured ”—we quote a morning paper that 
appears half posted only in matters naval—that the cause 
of the mischief has been found. This is truly rich. 
Here is a huge cruiser with machinery well and truly calcu- 
lated to be capable of over 20 knots, She creeps at 
10 knots, and a Committee has to be appointed to find out 
why. We wonder what would happen to the engineer of a 
Lancashire cotton factory if his 1,000-H.P. engines refused 
to develop more than 500 H. P. and if he was unable to point out 
the reason why in a few minutes. Yet the Europa has been 


to Australia, and has come back again, and either it is a fact 


or it is a polite fiction that her engineers do not know why 
she steams so slowly. Of course they know. It would not 
be proper to blurt out the plain truth. Better sink the Navy 
and welcome the heavy foot of invading Europe than call on 
Mr. Goschen or his advisers to explain why £180,000 was 
paid in order that 62 ships of the British Navy should be 
incapable of defending our shores for lack of speed. With 
the Duke of Murlborough justifying the War Office, it 
is perhaps supererogatory to even hope for a good Navy 
from the powers that be, who have brought it to its 
present pass, but possibly the retirement of Mr. Goschen 
signifies a change of policy, and that in the future our 
Navy is not to be kept distinctly helpless? 

That our innumerable strictures passed on the Belleville 
boiler were substantially correct is being amply proved. 
The latest announcement is to the effect that the first-class 
cruiser Europa was paid off at Portsmouth this week in 
order that her boilers might be repaired. “The Europa is 
fitted with Bellevilles, which have given unsatisfactory 


results during the ship's recent voyage to Australia and 


back.” 


e : a 


Toys for a Bad Boy.—The U.S. Consul at Con- 
stantinople tells a funny tale about the Sultan. - It has been 
alleged repeatedly that Abdul Ahmid is inclined to confuse 
dynamos with dynamite, to the detriment of the former, and 
there is actually in existence a general interdiction against 
dynamos, electrical plant, telephones, &c. But, in the face 
of this, a few months ago some enterprising American trader 
managed to get off a shipment of electrical appliances to 
Constantinople. These were duly seized and lodged in the 
Custom House. To admit them to the great Ottoman 
Empire was out of all reason until the U.S. Consul inter- 
posed, and insisted upon samples of some of the small elec- 
tric reading lamps, and electric toys with tiny batteries, 
being placed before the Sultan personally. This was an 
admirable move, and was perfectly successful, for the Sultan 
bought the whole consignment for his personal use, presum- 
ably to lighten the dark places in his harem, and to amuse 
the occupants thereof. But there is more than this; he is 
stated to have issued an Iradé authorising the introduction 
of similar articles into the country. It should require only 
another step to obtain the removal of 
all electrical machinery. Why docs not the British Consul walk 
up to the palace gate with a 2,000 Kw. generator upon his 
shoulder ? The Sultan would be unable to resist, its fascina- 
tions, and might even buy it up. Who knows? The 
English Consul would then have beaten his American rival, 


— — — ——— — aa 


Suspension Railway.—In the presence of a large and 
distinguished company, the Barmen-Elberfeld-Vohwinkel 
suspension railway was opened at Elberfeld on Wednesday. 
The railway is tlie invention of the late Herr Eugen Sanger, 
of Cologne, and consists of a single overhead rail, supported 
at a height of 8 m. by iron trestles, the carriages swinging 
below the rail as in a ropeway. The line is 135 km. in 
length, following the course of the River Wupper; it is 
double throughout. At present only the Elberfeld portion is 
complete. The motive agency is, of course, electrical, power 
being supplied from a generating station at Elberfeld. 
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Fatality—An inquest was held at Sheffield on 17th 
inst. into the death of Ernest Liversedge, an electric pump- 
ing engine attendant at the Tinsley Park Colliery. It seems 
that some machinery, the belt of which was being held at 
the time by Liversedge, started running without any 
warning of any kind. We need not mention all the details, 
but the belting and machinery played havoc with the man, 
causing his death. The sad affair is attributed to a defective 


switch, or, rather, to a defective switching principle. The 


evidence of the colliery electrician, Mr. J. C. Dodd, who was 


in charge of the machine at the time, is recorded in the local 


papers as follows :-— — 


He stopped the machine to allow Moore and deceased to go down 
into the motor room. Owing to a defect in one of the switches, 
which set up short circuiting, the machine started. There was 
nobody near enough to the machine to start it. During his seven 
years’ experience he had never before known a motor machine to 
start owing to short circuiting. The defect referred to was, in 
witness’s opinion, brought about by generation of steam inside 
the switch-box. 

Mr. Neal: Do you say that this particular switch, or the principle 
of this type of switch, was defective ?—Witness: The principle of 
the switch altogether, 

Thomas Richard Thornton, mechanical engineer at the colliery, 
said he was close to the machine when it started working, and it 
was impossible for anybody to have interfered with it. 

The jury returned a verdict of ‘‘ Accidental death,” the Coroner 
remarking that in all probability further investigations would be 
carried out by other authorities, , 


Personal.—Mr. T. W. W. Melhuish, who has been 14 
years in Vienna as manager and chief engineer of the cen- 
tral electric lighting station there of the I mperial Conti- 
nental Gas Association, has recently been appointed 
consulting and inspecting electrical engineer to the Associa- 
tion and some other companies in which the Association is 
interested, and will remove now to 23, Boulevard Militaire, 
Brussels, as this town is more conveniently and centrally 
situated as regards his new duties. o 

At Stirling last week the contractors for the electric 
lighting plant and the staff of the electricity works presented 
Bailie Wylie, convener of the Electricity Committee, with a 
handsome clock, as a token of their respect and esteem. 


Appointments Vacant.—The Warrington Corporation 
want an electrical engineer at £250 per annum. The 
Bury Electric Lighting Committee want an assistant 
engineer at £110 per annum. An assistant engineer 
at £120 per annum, and a junior assistant at £78 per 
annum, are required for the Darlington electricity works, 
See Official Notices ” to-day. | 


Society of Arts.—A course of four Cantor Lectures on 
“Electric Oscillations and Electric Waves,” will be 
delivered by Prof. J. A. Fleming on Monday evenings, com- 
mencing November 26th. 


Municipal Trading.—On Wednesday evening, at the 
dinner of the Political and Economic Circle of the National 
Liberal Club, Mr. Emile Garcke read a paper on “ The 
Limitations of Municipal Enterprise.“ 


Electrical Engineers R. E. Volunteers.—We are in- 
formed by the officer commanding, Major R. 8. Erskine, that 
recruiting for this corps begins on November Ist, at the 
Headquarters, 13, Victoria Street, S. W., at 7 p.m., and will 
be continued on every succeeding Tuesday and Thursday at 
the same time and place until further orders, 


Röntgen Rays.—The Standard Berlin correspondent 
says that as a result of experiments made by Signor Briguiti, 
of the State Archives, in Rome, it has been found that the 
so-called Röntgen rays can be utilised, in certain cases, for 
the examination and copying of manuscripts concealed 
under the covers of books, &c., the rays penetrating wood, 
leather, and cardboard. This can only be done, however, 
when the ink contains some mixture of red lead, cinnabar, 
or ultramarine. In that case the rays will also serve for the 
detection of forgeries in manuscripts, i 
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A Technical Dictionary in Three Languages.— The 
Council of the Institution of Mechanical Engineers, has 
considered a communication received from the Society of 
German Engineers in Berlin, stating the need that was felt 
there for a reliable technical dictionary in German, English, 
and French. The Berlin Society asked that the English and 
French Societies should give their assistance in the produc- 
tion of such a work, and requested the Institution of Mecha- 
nical Engineers to appoint members to assist. At last 
week’s meeting of ‘the Institution Mr. E. Worthington, 


the secretary, said that the Council had decided that 


the Institution, as a body, could not take any action 
in the matter, but had informed the German Society 
that the proposal would be placed before the members. with a 
view to individual assistance being rendered. Sir W. H. 
White, the president, said there was no want of sympathy 
with the movement on the part of the Council. The only 
question was as to the best way of giving effect to the sug- 
gestion. After a brief discussion, it was agreed that the 
names of any members who were willing to give any assist- 
ance would be communicated to the German Society. A 
paper by Mr. Bryan Donkin, entitled Observations on 
an Improved Glass Revealer for Studying Condensation in 
Steam Engine Cylinders, and Rendering the Effects Visible,“ 
was afterwards read. y 


Closed-Conduit Traction—The New York Electrical 
Review, in a recent issue, gave some illustrations of a new 
system of electric traction, making use of a sectional con- 
ductor connected appropriately to a feeder as the car passes 
over it. Fig. 1 shows the working conductor and one of the 
contact-making devices in section. Installed between the 
two rails of the track is a sectional rail, which may be of 
any convenient shape, but preferably one similar to that 
shown in the illustration, since this presents a small surface 
in the street, and can easily be worked in with the pavement. 


This rail is divided into sections longitudinally, the length of 


Fia. 1. 


each section being about one-quarter that of the cars which 
are intended to run over it—on ordinary track, say, about 
12 feet. This rail is laid on a continuous stringer of wood 
or concrete, in which, at intervals of about 4 feet, are placed 
the contact-making receptacles well illustrated in fig. 1. 
These consist of a porcelain shell containing an aluminium 
cup. The cup is partly filled with mercury, and in this is 
immersed the stem of the rivet-shaped contact-making 
device, which is adapted to be attracted upward against the 


under surface of the working conductor when the latter is 


magnetised. Attached to the car is a pair of electro- 
magnets, shown in fig. 2, hinged to which (solely for con- 
venience) are the current-taking devices shown in the same 
figure. These magnets are energised by a storage battery of 
small size, carried on the car, and adapted to be recharged 
by connection to the lamp circuit of the car. Its energy 


consumption is, of course, very small, and may be made as 
little as 50 to 100 watts. As this device sweeps along over 
the iron or steel sectional rail, it produces in the latter mag- 
netic poles, which attract the rivet-shaped contact-making 
pieces described above. Interposed between the head of each 
of these and the lower surface of the rail is a copper or brass 
washer, so that any slight residual magnetism in the rail 
itself will not cause the contact maker to stick to it and fail 
to fall back. The operation of the system is easily to be 
understood from the above. As the car runs along the 
contact makers come up under it, energising in succession 
the various sections of the sectional conductor, and thus 
supplying current to operate the car, As the contact maker 
cannot fall while current is on it, or unless it is shunted with 
another similar device, it is practically impossible to have 
sparks in the switch devices. It is intended that a strap 
conductor shall be run along in the groove under the various 
switches, as shown in the illustration, and from this the 
current fed directly, though this construction is not essential. 
The system, which is the invention of Mr. Lowell M. 
Maxham, is operated by the Bay State Traction Company, of 
New York and Boston. : 


Bankruptcy Proceedings.—On October 16th at the 
Wandsworth Court, Mr. Cornelius Bennett Harness, of 20, 
Macauley Road, Clapham, Surrey, and late managing 
director of the Medical Electrical Institute, Limited, of 52, 
Oxford Street, Middlesex, was adjudicated bankrupt. The 
first meeting of creditors is to be held at 24, Railway 
Approach, S. E., on October 31st at 11°30 a.m. The public 
examination takes place at the Court House, Wandsworth, 
on November 8th, at 12 noon. - 


Motor Cars at Mancuvres.—Major T. B. Mott, 
U. S.A., who represented the United States at the recent 
French manœuvres, is reported, says New York Eloaciricity, 
as making the following ‘statement on the utility of auto- 
mobiles in the army :—“ The manœuvres proved extremely 
interesting and instructive. From several points of view, 
the extensive use of auto-cars was a most striking innova- 
tion, and the results attained have fully justified the claim 


for their practical utility in European warfare. They did 


excellent work, enabling the-generals and their messengers 
to cover great distances in a few hours. Auto traction cars, 
moreover, immensely facilitated the work of the commissariat 
department, each drawing six or seven cars heavily laden 
with provisions. They have undoubtedly come to stay. I 
examined this question of military automobiles, however, from 
the American standpoint, ànd while fully appreciating the 
enormous service they render to the armies of Europe, where 
the highways are level and well built, and the distances com- 
paratively small, I do not believe they would be of sufficient 
value on the rough American roads and over enormous tracts 
of country, as in the United States, to justify the heavy 
expense of their introduction and maintenance in the 
American Army.” 


NEW COMPANIES REGISTERED. 


Colwyn Bay Electric Light and Power Company, 
Limited (67,480).—This company was registered on October 17th, 
with a capital of £3,000 in £1 shares (1,000 preference), to adopt an 
agreement with T. S. Jones and R. H. Jones, to acquire the business 
carried on by them at Vron Haulog, Colwyn Bay, and to carry on the 
business of electric light and power producers, manufacturers of and 
fitters of electrical appliances, &c. The first subscribers (each with 
one share) are:—T. S. Jones, Ivy House, Castle Bromwich, com- 
mission agent; R. H. Jones, Vron Haulog, Colwyn Bay, electrical 
engineer; Hannah Jones, Vron Haulog, Colwyn Bay; Clara S. 
Jones, Ivy House, Castle Bromwich; A. Horobin, Bascombe, 
Mostyn Road, Colwyn Bay, ironmonger; T. Homan, St. Paul's 
Arcade, Colwyn Bay, tobacconist; and Harry H. Rose, Woodside, 
Rhiw Road, Colwyn Bay, confectioner. The number of directors is 
not to be less than three nor more than five. Rowland H. Hughes is 
the managing director; qualification, £50 ; remuneration as fixed by 
the company. Registered office, Vron Haulog, Colwyn Bay. 
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King Arc Lamp Company, 
This company was registered on October 18th, with a capital of 
£5,000 in £1 shares, to carry on the business of manufacturers of, 
dealers in, and agents for electric lamps, fittings, plant, outfit, tools, 
appliances and apparatus, and in particular to acquire certain patent 
rights in respect of the King arc lamp. The first subscribers (each 
with one share) are:—H. W. Gorringe, 19, Hotham Villas Road, 
Putney, S.W., clerk; F. Alexander, Powis House, Dagnall Park, 
Selhurst, S.E., accountant; Lavinia Williams, 51, Chatham Place, 
_ Hackney, typist; G. Hearsey, 3, Harod’s Place, Well Street, E., 
. warehouseman ; S. R. D. Thorpe, 6, Copthall Avenue, E.C., solicitor; 
C. B. King, jun., 2, Hampstead Mansions, Hampstead, electrical 
engineer; and E. R. Smith, Emsdene, Water Lane, Cricklewood, 
N.W., electrician. Table “A” mainly applies Registered office, 
103, Queen Victoria Street, E.C. 


British Electric Street Tramways, Limited (67,494). 


This company was registered on October 18th, with a capital of 


£300,000 in £10 shares, to construct, equip, maintain, and work 
electric tramways, electric railways, vans, carriages, launches, 
steamboats, and other vehicles, or other means of conveyance by 
land -or water, and to carry on the business of electricians, 
mechanical engineers, machinists, fitters, founders, millwrights, 
smiths, wire drawers, tube makers, japanners, annealers, platers, 
aaddlers, rubber manufacturers and merchants, oil refiners, tool 
makers, ironmongers, &c. The first subscribers (each with one 
share) are:—F. Howard, 65, Digby Road, Brownswood Park, N., 
` clerk; F. Hopkins, 29, Heron Road, Herne Hill, S. E., shorthand 
writer; O. M. Bolton, 431, Liverpool Road, N., clerk; C. M. 
Murphy, 31, Victoria Road, Chelmsford, shorthand writer; H. J. 
Taylor, 4, Greville Road, Walthamstow, N.E., clerk; H. E. Hill, 
182, Leander Road, Brixton Hill, S.W., accountant; and R. M. 
Albery, Bowery Farm House, Wraysbury, Buckinghamshire, farmer. 
The number of directors is not to be less than three nor more than 
six; the subscribers are to appoint the first; qualification, £200. 


pT AT 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Langdon-Davies Electric Motor Company, Limited 
(55,830).—This company’s annual return was filed on August 31st, 
when 15,850 preference and 44,007 ordinary shares were taken up 
out of a nominal capital of £70, 000 in 20,000 preference and 
60,000 ordinary shares of £1 each; £1 per share has been called up 
on the preference and 4,007 ordinary shares, resulting in the receipt 
of £19,857; £40,000 is ‘considered as paid on the remaining 40,000 
ordinary shares. | 


SUPPLY STATION ACCOUNTS. 


THE accounts for last year of the electric 


Leicester supply department of the combined gas and 
Corporation electric lighting undertaking of the. Leicester 
Electricity | Corporation show that, despite the disadvan- 

Accounts. tages which necessarily arise when the businesses 


are run as a joint affair, the supply is being 
well supported and extended. During the year over £23,000 was 
spent on extensions. Over 15,000 additional equivalent lamps were 
connected, and the maximum load increased by over 30 per cent., 
while the units output rose by over 40 per cent., showing that the 
cousumers coming on are drawn from a remunerative class of 
customer. There is as yet no attempt at public lighting. This is 
to be regretted, because it leads rather to the opiuion that gas is 
considered good enough, because gas is the dominant partner. 


GENERAL STATEMENT. 


; 1898. 1899. Inorease. 
Total capital expenditure £81,679 4104, 722. £23,043 
Number of units sold 386,186 566,600 180,414 
Number of lamps connected 37,240 52,526 15, 286 
Maximum load in xw. ... 5 670 880 210 
Gross re venue £8,920 £10,915 £1,995 
Gross expenditure... 43,917 £4,757 £840 
Gross profit £5,003 46,158 £1,155 

Average price per unit sold 500d. 4°21d. — 79d. 


The receipts per unit for energy in 1898 stood at 5d., a figure also 
holding in the previous. In the first half of last year the charges 
were 5d. and 2d., and in the latter half 4d. and 2d. The result of 
the reduction appears in the increased output, but is also indicated 
by the fall of about {ths of a peuny in the revenue, the average now 
being 41d. per unit, a substantial reduction. A good deal has been 
heard from time to time about the wiring and fitting business of 
the Corporation, and how it is objected to by the local contractors. 

T 


Limited (67,490).— 


Profts—Fittings cee , 611 38d. 640 


This work is represented by the sums of £611 and £640 respec- 


“tively as profits arising therefrom and included in the revenue state- 


ment in this form only. Further particulars are not given in the 
printed accounts, so one is unable to say what percentage these 
figures show on the year's turn-over. 


REVENUE STATEMENT. 
1898. 1899. 
l Gross. Per unit. Gross. Per unit. Increase. 
Sale of energy, ce. £8,043 500d. £9,952 421d, — 79d. 
Meter rents ~.. a» .. 234 14d. 323 14d. ‘00d. 
27d. — 11d. 
Interest received ae f 32 02d. — 02d. 


. £8,920 554d. £10,915 462d. — 92d. 


Gross re venue 


Where coal is bought in large quantities and is not loaded with 
heavy freight charges the increase in cost per ton is a large fraction, 
and as one would expect at Leicester, the upward tendency on the 
coal market has added pod. per unit on the coal bill. The figure 
of 58d. is not at all out of the way, however. Oil, waste, &c., 
has slightly risen, but all the other figures are reduced, particularly 
salaries and wages and repairs. It is interesting to examine the 
Leicester figures closely, as. they relate to a station where, we 
believe, there are four equal sets of 400 Kw. each. The troubles 
of a technical character experienced at Leicester were common talk 
a year or two ago. The results now seem to * that these have 
been got over entirely. 


Cost oF PRODUCTION. 


A 1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Coal, and unloading same. £786 49d. £1,367 °S8d. + 09d. 
pil, waste, water and engine 243 15d. 393 17d. + 02d. 
Salaries and wages incurred i 
e end in di- 1,419 88d. 1,433 61d. — 27d. 
Re A main t ; 
dene engines, bollera, | 685 43d. 761 ‘82d, —'1ld. 
dynamos, &. pees 2 — — 
Works costs . £3,183 195d. £3,954 1°68d. — 27d. 
R $, rates a tax nog, e e om * 
— os ed 206 09d. — Ord. 
en 
Gonery/aud prindng! h 225 14d. 243 10d. —-04d. 
charges and insurance ö oo 
Other expenses ae 98 
Total costs . . £3,917 2˙44d. £4,757 202d. — 42d. 


The financial charges in 1898 amounted to £4,312 and in 1899 to 
£4,731. As, however, the gross expenditure only rose to £840 for 
an increasein revenue of £1,995, there was an extra £1,155 to meet 
the difference in financial charges, and to add to the net profit, 
which more than doubled. 


PROFIT ' STATEMENT. 


1898. 1899. 

Interest on loans, to bank and on deposit £2,176 £2,595 
Sinking fund for repayments .. s s. œ 2,136 2,136 
Net profit carried forward te ee ewe 691 1,427 
£6,158 


Gross profit... 985 . £5,003 


Tas accounts of the municipal electricity 
Ayr supply undertaking at Ayr show that the 


Corporation financial position is improving, although the 
Electricity business has not yet reached the position of 
Accounts. paying its way and meeting all the charges. In 


1897 the deficit amounted to £1,155; the next 
year this figure had fallen to £747, while last year the net loss was 
£696. From the general statement it will be seen that the exten- 
sions are only proceeding slowly, the increase in capital expenditure 
being less than £3,000, but the rise in output is satisfactory for a 
town situated as Ayr is, and subject to rather peculiar local con- 
ditions. 


1898. 1899. Increase, 
Total capital expenditure . £43,897 £46,865 £2,968 
Number of units sold 297,420 425,639 128,219 
Number of lamps connected 11,950 17,912 5,962 
Maximum load in Kw. 210 256 46 
Gross revenue £3,901 £5,245 41,344 
Gross expenditure £2,621 £8,480 859 
Gross profit . £1,280 £1,765 4485 
Average price per unit sold 3:08d. 285d. 


The gross reccipts have been swelled by about 30 per cent., and 


now stand at over £5,200. 


The effect of the scale of charges 


adopted has been to reduce the revenue from sales of electrical 


energy by nearly d., the figure of 285d. per unit average received 
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from this source being extremely moderate, and which should have 
the effect of creating a steady and increasing demand. Of the total 
of 425,689 units, private consumers teok 168,039 only, while the 
public lamps (82 arc lamps and 117 incandescents) consumed no less 


than 257,600 units. On the gross receipts per units there is a drop 


of nearly èth of a penny, or ‘03d. per unit more than the change in 
‘total cost. 


Revasvunm SraTveMent. 


1808. 1899. 
Gross. Per unt. Gross. Per unit. Increase. 


Bale of energy .. .. . . £3,812 308d. 25,056 285d. — 23d. 


Meter rents, &c. ae wes 8 16 Old. ＋ Old. 
Sale of old material 87 d. 178 10d. + 03d. 
Other: income - tax, renta, &c. a oe pas ne 8 


Gross revenue. £3,901 315d. 85,245 296d. — 19d. 


The cost sheet shows the effect of increased price for fuel, which 
was 68d. in 1897 and in 1898, and is now 72d. Establishment 
charges have gone up slightly, while oil, waste, &c., and salaries 
remain unaltered; the other items having fallen, the most im- 
portant alteration being in wages, the change in which shows that 
Mr. Fuller, the engineer, is running the works as economically as 
possible. The reduction in total costs to below 2d. is good under 
the circumstances. j i 

Cosr oF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Cal and unloading same .. £847 (68d. £1,288 °72d. + 04d. 
FF 60 05d. 83 “Odd, 00d. 
a re eee eect annie 
5 — 924 75d. 974 »55d. — 20d. 
street lam - 
Repairs E maintenanoe 
N 211 17d. 265 15d. — 02d. 
public lamps — RE, 
Works cost ... £2,042 165d. £2,610 1•47d. — 18d. 
Rent, rates and taxes. 107 009d. 146 08d. — Old. 
salaries of rn, ant: 4 299 24d. 417 24d. ‘00d. 
General N 
Se e e Bil jog wen 262 “Ibd. + oed 
urance ` 
Other nses; to . e T : 
. 67 05d. 45 002d. —034 
Total costs.. £2,621 212d. £3,480 1°96d. — 16d. 


Under the head of profits it may be noticed that the increase in 
gross profit, a sum of £485, is divided, £434 going towards the larger 
amount required to meet the interest and sinking fund charges, and 
£51 being the difference between the deficit in 1898 and last year. 
In a year or two we look for a clear financial statement when the 
whole of the charges will be met. 


PROFIT STATEMENT. 


1898. 1899. 
Interest on loans .. . „ £1,178 £1,531 
Sinking fund for repayments .. sé v 849 930 
Net profit carried to rates sse a» „ 747 — 696 
Gross profit sti . £1,280 £1,765 


CITY NOTES. 


The Western Telegraph Company, Limited. 


Tur directors’ report for the half-year ended June 30th, 1900, to be 
submitted to the general meeting on October 30th, 1900, reads as 
follows :— 


The directors submit the annexed accounts and balance-sheet for the half- 
year ended June 20th, 1900. The revenue for this period amounted to £230,134 
198. 9d., and the working expenses to £50,579 168. 2d. Aftter providing £11,031 
128. 4d. for debenture interest and sinking fund, and 43, 210 58. 7d. for iricome- 
tax, there remains a balance of £135,619 68. 8d.; to this is added the sum of 
£6,790 198. 6d., brought forward from December 8lst last, making a total of 
2142, 404 68. 2d. A quarterly interim dividend, amounting to £31,159 108. has been 
paid, and £50,000 transferred to the reserve fund. The directors now recom- 
mend the declaration of a firal dividend of 8s. per share, making, with the 
interim dividends, a total dividend of fi per cent. for the year, and also the pay- 
ment of a bonus of 28. per share, both free of income-tax, which, together will 
amount to £51,982 10s., leaving a balance of £8,571 0s. 8d. to be carricd 
forward. The dividend and bonus will be payable on November lst. 
The company bas recently acquired an interest in the capital of the River Plate 
Telegraph Company, Limited. The directors of the Western Telegraph Company, 
Limited, wi'l become directors of the River Plate Telegraph Company, Limited; 
a resolution to meet the:e cases is included in the notice convening the extra- 
ordinary general meeting. Under the powers vested in tbe board hy the articles 
of association of the coinpeny an amount of £100,000 4 per cent. debenture stock 
has been constituted; of this amount £348,777 has been allotted to the lat; 
holders of the same amount of 4 percent. debenture stock of the Western and 
Brazilian Telegraph Company in lieu of their being paid off at par. The 
balance remains at present unissucd, Additional cables have been success- 
fully submerged between Para and Rio de Janeiro, and are being continued 
from the latter city to Monte Video. The auditors, Messrs. Deluitte, Dever, 
Griffiths & Co. and Messrs. Ganc, Jackson, Jefferys & Wells, offer themselves fcr 
re-election. 


The Consolidated Telephone Construction and 
Manufacturing Company, Limited. 


THE report of this company, to which we made a brief reference in 
our last issue, reads as follows :— 


Your directors beg to submit the report and accounts for the year ending 
March 31st, 1900. Your directors point out that it was not until the end of 
October, 1899, that the new board were in a position to complete arrangements 
for re-organising the management both in London and Coventry. The results 
for the five months immediately following that date, and ending March 3lst 
last, are very satisfactory as compared with the preceding seven months, the 
sales for the first-mentioned period showing au increase of over 56 per cent. 
above those for the corresponding months of the previous year. The steady 
increase in the business during the 12 months terminating September S0th, 1900, 
justifies the opinion regarding the prospectsof the company which the new board 
held when, at the invitation of the shareholders, they undertook the direction of 
affairs. The directors, recognising that the accounts sbould be made up with dae 
regard to the actual position of the company, have bad the assets of the com- 
pany re-valued where necessary, and the accounts as now presented set out the 
true position. The trading profit for the year amounts to £1,192 Os. 9d. (almost 
the whole of which was made during the last fire months) and the total credits 
to revenue amount to £9,703 188. 9d. Deducting the expenses, amcunoting to 
£2,386 8s. 28., and including the amount brought forward from last year 
(£185 2s. Ad.), there remains, after writing off the sum of £4,886 8s. 4d. on depre- 
ciation account, a balance to the credit of profit and loss of £3,167 198. 5d. The 
following dividends have been paid during the last seven years : —1893, 2 per 
cent.; 1°04, 2 per cent.: 1895, 14 per cent.; 1896, 14 per cent.; 1897, 2 per cent.; 
198. 14 per cent.; 1899, 1 per cent., being an average of £1 12s. 10d. per cent. 
Taking into consideration the conditions under which the year's trading has 
been carried on, the directors do not feel justified in recommending the pay - 
ment of a dividend for the year ending March glst, 1900; but the directors con- 


‘sider that the „ position of the company justifies the payment of an 


interim dividend at the rate of 8 per cent. per annuin f.r the first tix months of 
the current financial year, and they propose to pay such dividend accordingly. 
The directors have reason to expect that in the near future this rate of distri- 
bution will be inoreased. Satisfactory arrangements have been effected with 
several of those railway companies with whom the company had not been able 
for some years past to do business, and many new accounts have been opexed. 
The friction wbich for several years existed between your company and the 
Nationa! Telephone Company has been removed, the result being that orders 
have been received from that company, which your directors have every reason 
to believe will be increased in the future. Considerable orders have been 
received from the War Office and other Government departments; and arrange- 
ments have been made for developing the company’s business in South Africa 
and the Colonies generally. The s of the Anglo- Portuguese Tele- 
phone Company has shown considerable expansion, and the directors 
believe that the position of that company can shortly be placed on a 
still more satisfactory basis, with consequent benefit to your company. 
The lawsuit initiated by the Edison-Gower Bell Telephone Company against 
manufacturers in Belgium who have infringed that company's patents, has 
made eo A progress, and has entered upon its final stage, the appeal of 
the defe.dants having been decided ainst them. Mr. Henry Grewing 
resigned his position as a director in April last, and on the advice of Sir W. H. 
Preece, K. C. B., Mr. C. H. Reynolds. C I. E., late Director-General of Telegraphs 
to the Indian Government, was elected in his place. Mr. Reynolds, in accord- 
ence with the articles of association, retires by rotation, and being eligible, 
offers himself for re-election. Colonel G. E. Gouraud has given notice of his 
intention to offer himself as a candidate for a seat on the board. At the request 
of the Shareholders’ Committee of Investigation, appointed in 1898, the 
directors enclore a circular relative to one issued by Colonel Gouraud to some 
of the shareholders in July last. Your directors feel satisfied that the share- 
holders, having elected the present board £0 recently, will support their con- 
tinued, and so far successful, efforts to brirg the company into a sati 
position, and they therefore request the return of the enclosed proxy, daly 
signed and witnessed, at the earliest possible date. The auditor, Mr. J. G. 
Griffiths, F.C.A. (Messrs. Deloitte, Dever, Griffiths & Co.), retires, and being 
eligible, offers himself for re-election. 


Mr. H. F. Jackson presided over the nineteenth annual meeting 
of the shareholders of the above company held at Winchester House 
on Wednesday. There was a large attendance of shareholders, and 
at times the proceedings were somewhat lively. 

The CHAIRMAN said that was the first time the new board had 
met the shareholders, gnd perhaps they owed an apology to them 
for not holding the mecting at an earlier date. As some of the 
directors joined the board so late, it was found impossible to hold 
the mecting before the Midsummer holidays. It was true that the 
articles of association said the meetings should be held in March, 
but they never had been held then, as the accounts were 
made up to March 31st. Another article said that the accounts 
should be made up to within three months of the holding 
of the mecting, but they would agree that under those rather 
exceptional circumstances it would be a mistake on the part 
of the board to make up the accounts to within three months of the 
meeting. When the directors came into power there was a large 
amount of back work to look after, and they decided to ask Mr. 
Kerr to take the position of managing director. Mr. Kerr was his 
brother-in-law, and the directors did not think that was auy 
insuperable objection, and they elected Mr. Kerr to the positiou, 
and as far as they had been able to judge, the appointment 
had been attended with the happiest results. The most difficult 
matter they had to deal with was the management of the factory at 
Coventry, and they had obtained a very efficient manager in Mr. 
Dundas. They considered that the five months’ working ending 
March 31st was satisfactory, and in that period practically the whole 
of the profit shown iu the balance-sheet was made. He noticed 
that the old directors in their circular objected to that, but the 
directors were inthe best position to judge of that. They had taken 
the steps necessary to value the asscts, and they would notice the 


‘remarks which the auditurs made upon them; but, of course, they 


could not look upon the auditors as actual valuers, and could not 
pretend to be able to judge whether the values were sufficient. The 
first question they called attention to was 44, 2)0, a valuation of 
securitics received in 1899, and attributed to arreirs of dividends 
on shares in the Edison-Gower-Bell Telephone Company, which was 
taken from the suspense account and put to profit aud loss. Those 
shares were exactly in the same position as the 80,900 5 per cent. 
preference shares in the Edison-Guwer-Bell Company which they 
saw in the balance-sheet. They were identical with them in every 
respect, and they bad received a dividend upon them. Therefore 
he did not see how it was possible to contest the right to 
put those shares in the profit and loss account at that figure. If 
that was wrong, then the entry of the €0,000 shares was wrony also, 
Then the auditors remarked on the appreciation of 4300 in debeu- 


Vol. 47. No. 1,196, OCTOBER 26, 1900.) 


THE ELECTRICAL REVIEW. 


679 


tures held in the Anglo- Portuguese Telephone Company. The com- 
pany held first and second debentures in that company ; the second 
debentures were valued at par, and all the directors had done was 
to value the first debentures at par. Then with regard to the 
question of the re-valuation of the private lines installation, he had 
only to say that the private lines returned a net profit which 
justified them in valuing them at the figure they had. The trading 
profit was £1,152 Os. 9d., which was satisfactory considering that in 
the past five years the average profits had been but £885. The 
profit shown inthe revenue account would have been larger had it 
not been that during the transition stage they had had to pay double 
salaries to various officers and to pay £76, the balance of the 
expenses of the shareholders’ committee. They had valued the 
stock at what they believed it to be worth. With regard to the 
proposal to pay an interim dividend, their justification was that 
they were prepared to take the responsibility, for they 
knew what the progress of the business was and what 
profits were being made. Their efforts to increase the company’s 
scope had resulted in an order of a considerable amount being 
received from Australia. With regard to the Anglo-Portuguese Com- 
pany, in which they were largely interested, he believed it was 
capable of giving much greater profits than in the past, and they 
had important negotiations in hand with the Portuguese Govern- 
ment, and with the Electric Tramways Company in Portugal with 
reference to their system. He thought the negotiations would 
result in something satisfactory tq the company, and hoped to be 
able to report something definite at the next meeting. With regard 
to the old standing lawsuit with the Edison-Gower-Bell Company, 
the ‘final stage had now been entered into, and they hoped to hear 
something of a detinite nature before long. 
had hitherto restricted its sales to telephones and telephone 
apparatus, but having had inquiries with regard to electric lighting 
material, they thought it would be advisable to extend the opera- 
tions of the company to cnable them to carry out such orders, and 
they were making arrangements to acquire a considerable share in a 
business in London-—a business which had shown a considerable 
profit, and whose profits were increasing day by day. That matter 
was not yet complete, and therefore he could not go into it. In con- 
clusion, the chairman referred to the notice given by Col. Gouraud 
to stand for election as a director, and said it was a shabby thing for 
the old directors to try and embroil the company introuble. Hedid 
not think the old directors ought to ventilate their grievances in the 
Press, but should leave the new board at peace to carry on the work 
of the company. 
Mr. C. WooLLEX seconded the motion. 
| Mr. FITZGERALD, the late chairman of the company, said the 
chairman had not replied to the questions of which he had given 
notice. 


The CHAIRMAN said he would answer them. They were (1) Who 


sold the 300 Telatograph shares to the Consolidated Company ? 
They would see the entry in the balance-sheet of £375 for that. 
Tney were original shares, and were not bought from anyone. Asa 
result of that investment they had received a first order of £1,250. 
The second question was: Did the company pay a dividend?” It 
did not. The third question was whether the company was in the 
Stock Exchange Year Book, and did it issue an annual report? The 
answer was yes. Fourth ‘question : Who fixed the price of the 
shares at 1}? The price was fixed by the two boards, and one of 
their old directors (Mr. Graving) proposed that the transaction be 
carried through. Fifthly, it was asked what agreements had been 
made for the payment of salaries to the manager and managing 
director. That was a matter of domestic management. He had 
answered the sixth question as to what relation Mr. Kerr was to 
him. The seventh question was whether a factofy in London had 
been purchased, and he had told them all he could about it. Then 
it was asked what remuneration he got from the Consolidated Com- 
pany, the Anglo-Portuguese Company, and the Edison-Gower-Bell 
Company. All he got was that provided by the articles of associa- 
tion. The total amount paid to the directors was £500. Mr. 
Fitzgerald then called for the factory accounts to show how the 
profit of £1,100 had been arrived at, but of course he could not 
agree to bring forward such an account or he would not be fit for the 
position he held. 
Nr. FITZGERALD then addressed the meeting from the back of 
room, but he was so frequently interrupted by shareholders that it 
was difficult for the Press to follow exactly what he said. He said 
he called for the factory accounts, because it was the only way in 
which they could arrive at the profits. He had managed the busi- 
ness for a good many years (cries of “ mismanaged”), but the direc- 
tors said the whole of the profit was made in the last five months 
of the year. Mr. Fitzgerald proceeded to read a letter from Mr. 
Menzies, the late manager, to the effect that all the orders executed 
had come through him, and not through the new men. Asa matter 
of fact, the new managing director got £850 a year for three years, 
and the manager £500 a year for five years. The old board had 

always held the £4,200 referred to in suspense, because they knew 
the Edison-Gower-Bell Company would never pay it. He had 
worked like a black for the company, but he would never go on a 
board again. They had been accused of leaving Col. Gouraud in 
the cold, but there was such a thing as getting hold of people and 
understanding them, and finding them not quite so awful as they 
thought they were. He would like to know what the £900 odd 
Edison-Gower-Bell preference shares meaut in the revenue account. 
The CHAIRMAN said it was dividend owing which had been puid 
u á ; 
` Pr. FITZGERALD moved: “That the report and accounts be 
referred back to the directors, with the request that the accounts 
be made up in the same manner as formerly, and submitted to an 
adjourned meeting one month from that date.” 

Mr. BAKER seconded the amendment, 


The company 


In the discussion which followed, the CHarmMaN mentioned that 


the directors had received proxies representing 121,727 shares, 


against 21,000 for Col. Gouraud. 

Mr. GRIFFITHS, the auditor, explained his note to the accounts, 
which was to the effect that while he was frankly met by the 
directors on the matter, he had no means of telling whether the 
value placed on the shares was correct, aud he considered it was 
his duty to call the attention of the shareholders and the 
directors to it. | | 

The amendment was defeated by a large majority, and the report 
agreed to. 


Cuba Submarine Telegraph, Limited. 


Mr. C. W. PARISH (chairman) presided on Wednesday morning 
over the 58th ordinary general meeting of the above company, 
held at the offices, 58, Old Broad Street, and in moving the adoption 
of the report, said that the traffic receipts, £13,177, showed a decrease 
of £5,646 as compared with the previous half-year. That was a 
serious falling off, but one which they would be prepared for, as he 
had clearly warned them at previous meetings that they were bound 
to lose the exceptional amount of business which the revolution 
and the Spanish-American war and Government business brought 
them, and that further they were bound to suffer for the low rates 
which competition and circumstances forced upon them. In addition 
to the traffic receipts of £13,177, they had £2,158 as interest on 
investments which gave altogether a total of £15, 336. The expenses 
had been £6,296; they had carried £2,000 to reserve fund; the 
dividend on preference shares required £3,000, and from the balance 
they were able to pay a dividend at the rate of 5 per cent. per 
annum on the ordinary shares, leaving 45, 204 to carry 
forward to the next half-year as compared with £5,165 
brought forward from December, 1899. Their expenses were 
£961 less. Their claim of £8,174 for damage to cables 
during the Spanish-American War, was still outstanding. He had 
unfortunately no definite news to tell with regard to that claim or 
their concession or general position with the Government of the 
United States. The negotiations of Her Majesty’s Ambassador 
with the United States Government were still proceeding, but he 
felt that until the American elections were over and the President 
was elected they could not hope for any definite news. It was 
somewhat discouraging to those who were in business to have to 
meet these long delays, but they must remember that the United 
States Government and the Cuban authorities had still many points 
of the greatest importance to settle as to the future government of 
the land, and he understood that for the present their hands were 
very much occupied, and he was afraid their smaller claims did not 
get the attention they deserved. It was, of course, very hard that 
they should not be paid the subsidies due for the coast cables, and 
they would be very disappointed if that matter was not settled 
before long, for they ought to recgive about £3,000 for the subsidies 
for the three half-years due to them. He would not say much with 
regard to the lawsuit with the West India and Panama Company, 
as it would again come before the Courts. The decision of the 
High Court was completely in their favour, but the West India and 
Panama Company had given notice of appeal, and the case would 
come on again at the end of the yearor early next year. 

Mr. GEoRrGE KBITE seconded the motion, and it was carried. 

A SHAREHOLDER called attention to the large reserve, and said that 
the old chairman of the company used to tell them that £100,000 
would be sufficient. They had now a considerable increase on that, 
and he asked whether their dividends ought to be reduced, 80 that 
such a large sum could be added to reserve. 

Replying to this, and other questions, the CHAIRMAN said that since 
the old chairman made the statement about the reserve fund, they had 
greatly increased their responsibility, for they had the coast lines, 
and in addition to that, their cables did not get any younger. He 
thought they could trust the board to pay as good a dividend as 
they felt was justified. As to the condition of Cuba, things seemed 
to be in a mess, although it was said that they expected a good 


sugar crop. 


Electric Street Car Syndicate. 


On 17th inst. an extraordinary general mceting of the Electric 
Street Car Manufacturing Syndicate, Limited, was held at the 


. registered oftice of the company, Wednesfield Road, Wolver- 


hampton, when the following resolution was adopted :— 


That an agreement dated the 6th day of October, 1900, and made between 
the. company of the one part and the Electric Tramwa Maintenance and 
Construction Company, Limited, of the other part, for the sale of the com- 
pany's business be and is hereby approved. 

The business, which has now been sold, was established about 
three years ago, for the manufacture of motor-cars, and atten- 
tion has since been turned to electric tramcars and tramway 
appliances. But the Tramway Maintenance Company, who are a 
London syndicate, hope, in regard to electric trams, to carry 
matters far beyond the experimental stage. It is believed that 
they will buy 20 acres of land at Wednestield for the purpose of 
extending the works. Mr. Thomas Parker, who was chairman of 
the Electric Street Car Syndicate, will join the Electric Tramway 
Maintenance Company. 


Monte Video Telephone Company. 


THE report for the year ended July 31st, to be presented to the 
meeting to be held in London on 318t inst., states that there is a 
uct profit for that period of £9,270, after providing for all working 
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expenses in Monte Video and London, and for depreciation of stock 
of materials. To this should be added £2,258 brought forward, 
leaving £11,528. From this the directors propose to transfer 
£3,500 to reserve fund, and they recommend that, after payment of 
the full dividend at the rate of 5 per cent. per annum upon the 
preference shares, a dividend at the rate of 24 per cent. per annum 
be paid upon the ordinary shares, and that £1,886 be carried 
forward. i : 


Stock Exchange Notices.—The committee has appointed 
a special settling day as under:—Tuesday, November 13th: Tele- 
graph Manufacturing Company, Limited, further issue of 5,000 
shares of £5 each, fully paid, Nos. 20,001 to 25,000 ; and has ordered 
the undermentioned securities to be quoted in the Official List :— 
Folkestone Electricity Supply Company, Limited, 10,000 ordinary 
shares of £5 each, fully paid, Nos. 1 to 10,000; National Telephone 
Company, Limited, £500,000 4 per cent. debenture stock ; Telegraph 
Manufacturing Company, Limited, further issue of 5,000 shares of 
£5 each, fully paid, Nos. 20,001 to 25,000. 


Prospectus.—The list closed yesterday in an issue of 
19,900 6 per cent. cumulative preference shares of £5 each in the 
Electric and General Investment Company, Limited. The present 


issue is made to provide the additional capital rendered necessary 


by the steady increase of the company’s business, especially in con- 
nection with the great development which is taking place in electric 
tramway and railway undertakings. -The 19,900 shares are the 
remaining unissued shares of the company, which have now been 
issued as, preference shares with special preferential and other 
rights. 8 


The Submarine Cables Trust.—It is announced that, 
in accordance with the terms of the trust deed, tenders are invited 
from the certificate holders of certificates to be redeemed out of 
surplus income, accrued to October 15th inst., at a price not to 
exceed £120 per certificate, the certificate holder retaining the 
coupon of reversion attached to any certificate which may thus be 
redeemed. i 


The Calcutta Electric Supply Corporation, Limited. 
—The directors have declared an interim dividend on the share 
capital at 3 per cent. per annum for the half-year ending June 30th 
l , g l 


City of London Electric Lighting Company.— 
Letters of allotment in respect of the issue of £200,000 44 per cent. 
second debenture stock, which was over-subscribed, have been duly 
posted. 


Castner-Kellner Alkali Company, Limited.—The 
directors have decided to pay an interim dividend on the original 
capital, as well as on the new capital allotted to the shareholders of 
the Aluminium Company, at the rate of 8 per cent. per annum for 
the six months ended September 30th. 


British Columbia Electric Railway Company.— The 
preference share registers will be closed against transfers from 
October 21st to October 31st, inclusive. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending October 20th, 1900, were £259; receipts for corresponding period, 
1899, 4825; decrease, £66. Total receipts to date, £18,668; corresponding 
period of last year, £18,633; increase, £30. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending October 20th, 1900, were £2,993 19s. 10d.; corresponding period, 1899, 
£8,060 198. 9d.; decrease, £66 198. IId. 


The Central London Railway. The receipts for the week ending October 20th, 
1900, were £5,465; previous week, 45,421; increase, £44. Total receipts 
to October 20th, 1900 (12 weeks), £54,396. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending October 21st, 1900, £1,708; October 22nd, 1899, £1,019; increase, 
469. Total receipts for half-year, 1800, to date, £24,592; corresponding 
period, 1899, £15,254; increase, £9,338. Miles open, 1900, 44; 1899, 83. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Thursday, October lëth, 1900, were £410 Gs. Id.; corre- 
sponding week last year, £377 8s. 7d.; increase, £82 17s. 6d. Total to 
October Ikth, 1900, £17,463 78. 10d.; corresponding period last year, 
£16,009 168. 1d.; incroase, £1,458 118. 9d. 


The Dover Corporation Tramways.—The receipts for the week ending 
October 20th, 1900, were £108 Os. 54d.; October 21st, 1899, £187 198. 11d.; 
increase, £10 0s. (zd. Total receipts to date, 1900, 40, 75 Os. 24d.; corre- 
sponding period, 1899, £8,463 4s. Id.; increase, 4411 lés. l4d. Miles of 
track open, 1900, 8; 1809, 3. Car miles run, 1900, 4,966; 1899, 4,743. Number 
of cars, 1900, 11; 1899. 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, October I+th, 1900, were as follows:—D. U. T. Co., horse cars, 
427 28. 2d.; ditto, electric cars, £8,468 16s. fd.: D. B. D. Co., electric cars, 
£749 168. 6d.; total, £4,245 lis. Id: corresponding week last year—D. U. T. 
Co., horse cars, 4705 t's. Ud.; ditto, electric cars, £2,802 148. 7d.; D. S. D. 
Co., electric cars, £726 188. d.; total, £3,735 les. 10d.; increase, £509 
16s. 3d. ; aggregate to date, 47, 48 98 4d.; aggregate to date last year, 
470,370 9s. 5d.; increase to date, £8,177 19s. IId. The mileage worked is 
44 miles electrically, 1 mile by horses, as against 32 miles electrically, 
1? miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 2lst, 1900, were £1,591; n week last year, £1,571; 
increase, £24. Total traffics from July ist, 1900, £27,876; ditto correspond- 
ing period, 1809, £26,174 ; increase, £1,202. Miles open, 6°57 chains. 


~ STOCKS AND SHARES. 


Wednesday Evening. 
Ir was at first supposed that the new Anglo-German agreement 
would have been hailed by the Stock Exchange with a rapturous 
rise in all the investment markets. The expected did not happen, 
however, and although there has been a fair demand for gilt-edged 
stocks during the week, very little fluctuation in prices has ensued. 
Dealers in Electric Supply shares have been busy with Debenture 
dealing, and again we have to record the steady strength of this 
section. In connection with this, we do not think we are exposing 
any State secrets in mentioning that the City of London Company's 
issue of £200,000 in 44 per cent. second Debentures, was publicly 


subscribed to the extent of £183,000. The remainder was taken | 
. privately, as no underwriting was done. The City company is fully 


entitled to congratulate itself upon the result achieved. 


New issues are again in the air. The Chelsea Electric Supply 
Company is about to invite subscriptions for fresh capital to the 
tune of £84,000. The issue will be made in 14,000 Ordinary shares 
of £5 each, offered pro rata (about one new for three old) at £6 per 
share. Chelsea Ordinary standing at 7 in the market, this will pro- 
vide a bonus of 5s. or 6s. per share to Chelsea proprietors. The 
price of the old still carries the rights,“ although the books of the 


company were closed on Tuesday night. 
Charing Cross Preference shares are } better, otherwise the list 


of shares is unaltered since last week. There has been a tendency 


to sell Westminsters, but the price is not affected, City of London 


5 per cent. Debenture script is a point to the good on the success 
of the junior stock’s issue. Brush Ordinary and Preference have 


‘declined on sales by a few speculative holders who got tired of 


hoping to see the price improve upon its recent advance. 

As regards the telegraph market, a somewhat sensational collapse 
in the Anglo-American ‘Telegraph Company’s stocks is the principal 
feature. The Preferred has been the chief sufferer, and the quota- 
tion exhibits a drop of no less than 6 per cent. on the week. This 
is attributable to a semi-scare that has seized holders, who, sceing 
the priee of the Anglo-American Deferred falling away, took fright, 
and gave orders for their B” stock to be sold at best. After its 
slump we are inclined to consider Anglo-Preferred cheap, and if a 
sharp reaction does not set in, it will be surprising. ‘‘ Directs” are 
also down, but the fall in this case has not exceeded 4. Possibly 
the fear of the new German competitor may turn out to be worse 
than the actuality. ~ 


Eastern Ordinary is better, the Anglo-German agreement paci- 
fying the market, and Eastern Extension Debenture stock has been 
in request. Western Telegraph shares are } off, notwithstanding 
the company’s report, which is quite satisfactory. In the telephone 
list Nationals are still 44, and as a speculative investment, we would 
again call attention to the company's prospects. The 33 per cent. 
Debeuture stock is a poiut down, but the Preferences do not move. 
A battle royal is going on within the ranks of the Consolidated 
Telephone Construction and Mauufacturing Company. The fracas 
is regarded in the Stock Exchange as more or less of a personal affair 
between the present directors and their predecessors, and the price 
of the skares keeps in its lowly confines of 48. to 5s. Amongst other 
miscellaneous companies’ items of interest, we may mention that the 
Electric Investment and General Company wants £99,500 in 6 per 
cent. Preference shares. The money is required more especially for 
the development of the company’s electric tramway and railway 
undertakings. 


It is distinctly amusing to find several of the most influential 
dailies informing their readers that Marconi's Wireless Telegraph 
shares have just been placed on the market at about £3 10s. For 
the last 18 months we have been keeping our readers in touch with 
the movements in this dark market, but the spontaneous way in 
which our contemporaries have mentioned the “ new introduction” 
to the market makes us wonder whence they drew their unanimous 
inspiration. 


Babcock & Wilcox, to which we called attention last weck, are 


up 4, and Telegraph Construction have risen £1. British Insulated 
Wire, on the other hand, are down a point. The traction market 
continues stale, and there is nothing noteworthy to record in con- 
nection with electric railway securities. The Central London's 
traffic of £5,415 for the weck is the best taken since the opening of 
the lime. 


ina .™ 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


NAME. 


1807. Aighest. | Lowest. 
African Direct Telegra h, 4 Y Debs. as 99 —103 sue 
Amazon Telegraph 5 Y Debs., Nos. 1 to 1 „250 Red. 85 — 90 R i 
Anglo-American Telegraph ... Stock) 3 56 — 59 xd 54 — 57 56} | 55 
Do. do. 6% Pref. Stock} 6 1054 -1064xd} 993 1001 | 1054 | 100 
Do. do. Deferred 104 — 10? 105 | 10% 
Chili Telephone, Nos. 1 to 44,000 5 4 24— 3% ie TE 
Commercial Cable $100 | 8 % 165 —175 ie, Ay ates 
Do. do. Sterling 500 year’ 4 et Deb. Stock Red. 101 —103 102} | 101 
Cuba Telegraph o 10 |7 7 | 74. 
Do. 10% Pref. 10 10 15 — 16 ses a 
Direct Spanish ar Sia ar 65 51 4 4 — 5 . at 
Do. do. Cum. Pref. .. 5 10 9 — 10 m eri 
Do. do. 45 Debs. a 100 —104 oe sis 
Direct United States Cable ... 20 34 3 % | 104— 11 xd 104— 102 102 | 10% 
Direct West India Cable, 44 % Reg. Deb. 00; ... 99 —102 25 a 
Eastern Telegraph, Ord. Stock 8 Sax Stock 7 % 7 % 148 —153xdj149 —154 152 1493 
Do. 40 Pref. Stock ak 99 —102 xd| 99 —102 101 99ł 
Do. Mort. Deb. Stock Red. Stock| 4 115 —120 118 1172 
Eastern Extension, 3 and China Telegraph 10 7 —153 xd 142— 153 15} 143 
6,7001 { Do 5 % (Aus. Gov. Sub.) Deb., 1900, red. ann. } 100 5 % = 
drgs., reg. 1—1, 049, 3, 976—4, 326 
Do. do. Bearer, 1,050—3, 975, 4,327—6,400 100 | 5 . sae 
Do. 4% Deb. Stock Stock| 4 114 —119 1153 
Eastern and South African Telegraph, 4 52 Mort. Deb. } 100 99 —102 
Nos. 1 to 3,000, red. 1909 * 
Do. 4% Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 8 "T 100 —103 100 —103% | se 
180,227 | Globe Telegraph and Trust 10 | 43 ate 517 101— 111 103—114 11 18 102 
do. 6 % Pref. 10 | 6 6 15 — 153 15 — 154 155 153 
Great Northern Telegraph, ng . a Ei 10 10 124% 32 — 34 |32 — 34 32 sive 
and Bermuda Cable, 4 1st ort. e 
Halifax 5 a 100 98 —101 98 11 
do-European Telegraph . 25 |10.% |10 * 10 y 49 — 53 |49— 53 52 513 
London Platino-Brazilian Telegraph „ 6 % Debs. 100 | 6 103 —106 103 —1C6 cue a 
Montevideo Telephone, Limited, , Nos. 1 to 72, 680 11 i 24% i— 3 i— 1 : 8 
Do. do. do. ó % Pret, 1 Nos. 1 to 86,492 1|4 4 5% 1— 1 1— 1 s P 
rra National Telephone, 1 to 490, 000 5 6 6 5 49— 4§ 49— 49 49, : 
15,000 Do. 6% Cum. Ist Pref. 10 | 6 6 6 13 — 15 13 — 15 13 
15,000 | Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 & 6 13 — 15 13 — 15 ies 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 6 5 5 — 52 5 — 52 5 is 
2,000,0007 Do. 34 Y Deb. Stock Red. 8 Stock 34% | 34% | 34% 97 —100 | 96 —99 98 | 97 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 i g— 13 2— 13 se a 
100,0007| Pacific and European Tel., 4 % Guar. Debs., 1 tol 000 ... 100 4 9 .. 100 —103 100 —103 
11,839 Reuters. 85 5 15 7 — 8xd) 7 — 8 
3,381 Submarine Cables Trust . Cert.) ... 950 .. 124 —129xd/124 —129 
88,000 United River Plate Telephone A 5 5 6 7 44— 54 47— 53 
16,639 Do. do. 65% Cum. pref. 2 Noact—16690)} S ai | a lean | eR oe | ae 
179,947 Do. do. 5 % Debs. . Stock] ... sa .. 104 —107 104 —107 
200,000? ] West African Telegraph, 5 Y Debs... 100 „ * 98 101 98 —101 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 01—53, 008 4 ana . — — 
150,000 Do. do. 4 % Debs., 1—1 500 gua. by Bras. Sub. Tel. | 100 ~.. 502 | . . {L00 —103 100 —103 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red... |Stock| ... E a ET a . — N WM reas 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 . ssi 10 %17% . | 148— 151 | 144—15 142 143 
75,000 Do. do. 5 90 Debs. 2nd series, 1906 100") ses es . 103 —106 103 —106 ee “ws 
88,321 | West India and Panama Telegraph .. kss a) 10 £ 25 | &% 4— 1 g— 1 
34,563 Do. do. do. 6 % Cum. Ist Pref. ... | 10 6 25 is 64— 74 64— 72 
4,669 Do. do. do. 6 % Cum. 2nd Pref.. 10 6 6— 7 6— 7 
80,0007; Do. do. do. 5 % Debs., Nos. 1 to 1, 800 | 100 | 5 105 —108 105 —108 | 1033 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 4 v 6 v 6 7 — 8 7 — 8 ss dà 
12,000 Do. do. 7 5 Cum. Pref. 5 7 & 2 ses 94 84— 94 is 5 
50,000 | Charing Cross and Strand Electricity Supply... see 5 7 8 9 5 9 — 10 9 — 10 917 
20,000 Do. do. do. do. 44% Cum. Pref. 5 ss i ‘id 51— 53 53— 6 ne se 
34,000 |*Chelsea 5 Supply, Ord. 56 % 6 71 64— 72 si P 
150,000 Do. do. * Deb. Stock Red. Stock 44 . . 110 —113 110 —113 1112 111 
60,000 | .City of t London Electric Lighting, Ord. 40,001—100, 000. 10 10 6 45 8 — 9 8 — 9 83 84 
40,000 Do.. 6 57 Cum. Pref., 1 to 40, 000 10 6 8 . 123—133 121— 133 995 sua 
400,000 Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 = *. {124 —129 125 —130 te i 
40,000 EE a of Da & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | nù nl 4%] 83— 9 84— 9% 9 813 
20,000 Do. do. do. 6 % Pref., 40,001 —60,000 10 6 6 „ . 11 — 12 11 — 12 114 y 
200,000 Do. 43 % Deb. Stock, Prov. Certa (all paid) Rd ss 5 108 —111 108 —112 se se 
26,100 | Edmundson’s Elec. Corp., Ord. Shares. 5 5 7 „ 5 44— 5 re 
75,000 Do. do. 44 % ist Mort. Deb. Stock. 100 s nn 101 —104 101 —104 : 885 
110,000 | London Electric Supply Corporation, Limited, Orc Si ss i 11— 24 12— 24 276 2 
49,840 Do. do. do. do. 5 Y Pref. FF ee: er “ee 44— 53 44— 54 se 8 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock ssi . . 100 —102 100 —102 ssi A 
85,000 | Metropolitan EEG 5 ly, 101 to 62,500 12 10 6 % 5 5 %| 134— 144 131— 144 143 132 
220, 0007 Do. Fire, t Mortgage Debenture Stock we | 4$ ‘is .. 112 —115 112 —115 i ee 
,000 Do. at Mort. Deb. Stock Red. ... [Stock] ... ae . | 97 —100 97 —100 9831 
6,452 | Notting Hill Electric Lighting 285 10 6 6 & 7 144— 15} | 144— 153 = P 
40,000 | St. James's and Pall Mall Electric Light, Ord. 5 143% 1437 1144% 15 — 16 15 — 16 153 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7%|7 8— 9 8— 9 aii 
12,000 | Smithfield Market Elect. Supply, | Ord. Bui: © sis = 2— 2 2— 23 
50,000 Do. do. 4% Deb. ... | 100 85 —"95 | 85 — 95 
65,000 | South London Electricity Supply, Ord. . vr 5 3— 4 24— 34 N 105 
70,900 Westminster Electric Supply, Ord., 101 to 80,000.. 12 — 13 122 | 12} 


a / ⁰˙· ek 8 es 
* Subject to Founders Shares. - 
t Unless otherwise stated all shares are fully pai 4. 8 
Dividends marked § are for a year 8 ol latter 


5 42 % 12 % 13 % 12 — 13 


Closing 
Quotation 


Quotations on Liverpool Stock Hxchange. 


Burnas done 


g 
week ended 


deterred share warrants, profita being used as capital. 
year and the first part of the nertb.. 


October 24th. aaa Mth, 
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SHARE LIST OF ELECTRICAL COMPANIES.—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock p Closin Closi Business done 
Present Dividends for | ng osing 
Issue. suas Share. the last three years. | Wor Iich. | Oct, 24th. Oer b a. 
t 1897. | 1898. | 1899. | Highest Lowest 
20,000 | British ear aa 7 um. Pref. . A E LUA O 825 os 9 — 10 9 — 10 es poe 
300,000 Do. 13 0 1st Mort. Deb. Stock Red. , Stockk. 93 — 97 | 93 — 97 HE 
30,000 | British a 0 8 à 10 4 6% 134— 144 | 124— 133 132 | 13} 
50,000 Do. do. 6 % Cum. Pref. 10 ; E 12 — 13 12 — 13 125% 124 
200,000 Do. do. 5 % Perpetual Debenture Stock . Stock i 120 —123 |120 —123 122 | 1204 
85, 0007 {British Electric Works Co., Ord. £1 shares, 50,001 — 135, 000 ... ; a— 1 a 4 Te te 
50,000 |t Do do. 6% Cum.Pref., 1—50, 000 ery (ee — 2 E 2 nes 
500 f Do. do. 41 % 1st Mort. Deb. 100 97 — 99 | 97 — 99 EON. ie 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 eae 5 15 * 15 9 20 % 11 — 12 11 — 12 oes a 
27,500 Do. do. 6 Cum. Pref. Nos. 1 to 27, 000 . 5 52— 6} 52— 6} 5 9 
105,731 Brush Elecl. Enging., Ord., 1 to 90,000 235 5% 6 % 11— 2 11 — 18 wi 138 
105,731 Do. do. Non“ cum. 6 %, Pref., 1 to 90, 000 2| 6 6 Y 6 %| 23— 28 2 — 24 23 24 
125, 0007 Do. do. 44 % Perp. Deb. Stock Si Stock N —111 106 —111 . ye 
125,000 Do. do. 44 % Perp. 2nd Deb. Stock Stock . 102 —104 102 —104 ö 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 5 124% 15 5 * 15 5 * 124— 13 124— 134 134 | 123 
20,000 Do. do. 5 V Cum. Pref. ‘eae 5 5 — b= ok Bh a 
90,000 Do. do. 44 % 1st Mort. Deb. Stock f Red ... |S ock s {110 114 110 —114 „ ve 
213,533 | Central London Railway, Shares re % % 10 10 — 104 10 — 104 103 103 
61,033 Do. do. Pref. half-shares DE sá 0 a 5 — 54 44— 54 5s 
71,447 Do. do. Def. do. Bl sas ssi 355 5 — 5 5 — 55 578 3 
855,000 City and South London Railway er Stock 13% 23% 18%] 58 — 61 58 — 61 59 = 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 . 10 is sa A 5— 6 5— 6 | ... 
32,098 | Crompton & Co., Nos. 1 to 32,0998. 3 6 % * 32— 4} 3— 44 | 313 
100.000 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of ` 99 —102 99 10% 
/ £100, and 901 to 11, 000 of £50 red aks i Fä * | 
99,261 | Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5 6 7 6 1 8 6 13— 2} o 
17,139 Do. do. do. 4“ Shares, 01 017,139. 5 6 7 6 Si n Se tb i 
344,023 Do. do. do. 4% Deb. Stock Red 100 | ... sve 90 — 92 91 5 
112,100 Electric Construction, 1 to 112,100 26 7 6 % 6 A e 3 92 2 — 22 KLH 
25,000 Do. do 4 Cum. Pref., 1 to 25,000.. „ ee oe ee ee a Ge 
140,300 Do. do. Perp. Ist Mort. Deb. Stock Stock sae . . |102 —105 102 —105 104 as 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... 10| 7 7 7 %| 10 — 11. 8 i 
30,000 | Henley’s (W. 110 Telegmph Works, Ord. . 5 12 14 15 %} 124— 134 | 124— 134 13 123 
30,000 | Do. do. 4% % Pref. 5 7 7 js — 5 5 — 55 589 
50,000 Do. a do. 43 Mort. Deb. Stock... Stock 43 108 —112 108 —112 h 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . | 10] 10 10 % 20 — 21 20 — 21 : . 
300,000 Do. do. do. 4 % ist Mort. Deb... . 1000 wee 99 —102 99 —102 an Pett 
37,500 Liverpool Overhead Railway, Ord. rr *. 10] 34%| 33 38% 88— 9 81— 9 i : 
10,000 f Do. do. Pref., £10 paid 5 s 10] 5 7 5 5 13 — 134 122 — 13} ‘ ' 
37,350 Telegraph 9 and Maintenance 12 15 15 15 34 — 38 35 — 39 371 354 
150, 000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 ... 100 101 — 104 101 —104 i . 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... ae 5 8 * 12 4 15 — 114 103— 114 ae 
20, 000 Do. do. 5 . Prf. Nos. 1 to 20,000.. 5 54 5 — 6h : 7 
| 540, 000/| Waterloo and City Railway, Ord. Stock ... yis ... | 100 3 9 3 E. 94 — 97 94 — 97 és 


National Electric Free Wirin 11. 
Idham, Ashton, and Hyde Mowe: (£10 pd.), Ord., 1 0 
> bo. 40. Prof. (£10 pd.), 10-103. J 


CHEMICALS, &o. 


t Quotations on Liverpool Stock Exchange. 


LATEST PROCUBABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Brompton and Kensington » Me 7408 Debentures of £100, 108—106, 


„From Birmingham Share List. 


a. 


„T. Parker, 225 310 (tally paid), 173. 
Bank rate of — 4 per cent. (July 19th, 1900). 


t Unless otherwise stated all shares are fully paid. 


n and Knightsbridge Electric Ligh 
PREA lst Preference Cumulative 
02—105. Dividend, 1899, on 


ST 55 


He 5 (lu (fully 5 Shader 11. 


MARKET QUOTATIONS, Wednesday, October 24th. 


| This week. Last week. Ino. or Deo. 


METALS, &. (continued.) This week. | Last week. tac. or Deo. 


s Ae „ per owt. 57 h . g Copper Sheet ee ee ee per ton £85 £85 ak 
a e per owt. 22 / bad e N 0 iy} e ee ee e per ton £85 £85 ee 
O ws Orallo 5 . per owt. 82/- 527 = € „ (Electrolytic) Bars per ton £638 10 £83 10 ‘ie 
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a Bulphate ot Magnesia per ton £4 10 24 10 ; d „ ii „ medium per Ib. 1/9 to 2/9 | 1/9 to 29 si 
a Sulphur, Sublimed Flowers . per ton £6 £6 ‘ large .. Per lb. 8/8to7/8 | 8/3 to 7/8 98 
3 7 W red . per ton £5 10 £5 10 z p Phosphor Bronze plain oast cartun per lb. 1/1 to 1/4 | 1/1 to1j4 s 
Lum .. per ton £5 £6 . p 8, rolled per lb. 1/1 to 1/4 | 1/1 to 1/4 oe 
4 Soda, Caustic ( (white 710 %) .. per ton £10 15 £10 15 é Pp 95 nde per Ib. 1/8 m 1/8 ; 
a y per ton 4E £8 we o Platinum a6 per os. £8 18 6 £8 18 6 as 
a „ B ohromate, casks per Ib. 234. 22d. i i Silicium Bronze Wire per lb. | 103d. to 1/1 101. to 1/1 8 
Steel, Magnet, aoo'd'ng to des pin per ton N Fr a 
99 55 se 
METALS, &c. g a blook .. œ per ton { ae : 1 £2 dec 
b Aluminium Wire, in ton lots. per ton £224 £2% me 9 „ foil . per lb. 3y- 2. a 
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P Babbitt’s metal ingots per ton £80 to £145 | £80 to £150 ‘a p White Anti - friction Metals — | 
e Brass tousa metal T to 13") basis per lb. | 11 i “ White Ant” brand. per ton £40 to £70 £40 to £70 
e „ Tube (brased) per lb. 10d. 10d. j Yarns, Cotton, Single 10 lb. bras per lb. d. a 
„ (solid drawn) per lb. . . j n st Flax, lea per lb. 5 
basis 8 per lb. d: d. „ Hemp. 8 ply 10 Ibs. .. per lb. 
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4 copper Bars (west selected) .. per ton £85 £85 | Zille, S8 t. “vielle Montagne ond.) per ton LA 6 nett 44 5 nett. | 
E ee Co, ta f fee fone bear: Mere ate ge 
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i 


Vol. 47. No, 1,196, Oorosma 26,1900] THE ELECTRICAL REVIEW. 


688 


THE LONDON COUNTY COUNCIL AND 
ELECTRICAL MATTERS. 


THe exhaustive address which has just been delivered by Mr. W. H. 
Dickinson, chairman of the London County Council, deserves atten- 
tion at the present time in view of the various electrical questions 
which come within the province of the central administrative 
authority of London. The address, an abstract of which is given 


below, voices the principles which the County Council has decided 


to adopt in regard to the construction of new electric tramways, and 
it suggests the possibility of the Council overriding the veto of local 
authorities in relation to tramways, points out the intention of the 
Council to obtain legislative powers to deal with the supply of elec- 
tricity in bulk, and concludes by hinting that the National’ Telephone 
Company is now sorry that it did not reduce the rental charges at 
the instance of the representations made by the Council, and thus 
avoid the competitive system of the Government now about to be 
introduced. The abstract is as follows: 


THE PRINCIPLES OF TRAMWAY CONSTRUCTION, 


Since the Council has become possessed of the ses it has become 
evident that in many parts of London the necessary development of these 
means of locomotion can only be effected in connection with considerable 
wideningsof streets, and muob negotiation has passed between these two Com- 
mittees (Highways and Improvements) upon this subject. An important ques- 
tion of principle had first to be discussed with regard to the cost of these 
improvements, and it was ultimately settled that each proposal should 
be placed in one of three classes. First, improvements necessary for 
the purposes of street traffic alone, apart from any tramway traffic, the cost of 
which should be charged wholly to the Improvements Committee; secondly 
improvements necessary to meet the needs partly of the general traffic and 
parey o the tramway traffic, and of this the cost would be divided between the 
two Committees; and, thirdly, improvements necessary only for the tramway, 
the cost of which is to be borne entirely by the tramways undertaking. 

Under this arrangement the Improvements Committee have recommended 
the widening of Blackstock Road, Islington, and Harleyford Street, Lambeth, 
atthe sole cost of the tramways undertaking, and the widening of St. John 

Street, Clerkenwell, and High R Streatham, the tramways undertaking 
paying one-half the cost of acquiring the property. A similar treatment was 
accor to the proposals for constructing light railways, and of these the 
Committee submitted improvement schemes for Archway Road, Islington ; 
West Hill, Wandsworth ; Shooter’s Hill Road, Blackheath; and Lewisham High 
Road, the cost being in each of these cases divided between the Improvements 
Committee and the tramways undertaking. In most of these improvements 
there are properties along the road of which only a portion of the den or 
forecourt is required to be taken, and the Council decided to ask Parliament to 
make a special provision in these cases for releasing the Council from the 
ordinary obligation of taking the entire property when any part of it is touched. 
This provision is not only reasonable but absolutely essential if any extensive 
scheme for new tramways or light railways in London is to be carried out, 
except at a prohibitive cost, and I am glad to say that Parliament has 
acceded to the Council's contention. In the case, however, of the applications 
for light railways, it seems that the Railway Commissioners, to whom these 
proposals have to be submitted, are nom empowered to give a similar exemption, 
and accordingly the schemes as laid before the Commissioners did not contain 
any reference to the widenings. The result of this was unfortunate, as the Com- 
missioners decided that, as the proposals were not complete in themselves, it was 
impossible for them to approve the scheme. 

The management of the existing horse tramways, important though it is, 
forms but a very small part of the problem which the Highways Committee has 
to solve. It has two very difficult and very urgent questions to deal with. 
First, the extension of tramways to meet the needs of this ever-growing city; 
and secondly, the adoption of electric traction, which has elsewhere been proved 
beyond doubt to be more rapid. more efficient and more economical than the 
older system. It would weary the Council were I to attempt to give in detail 
any account of the various lengthenings, widenings and doublings proposed by 
the Committee and included in the Bills for the Parliamentary session that has 
just passed. It suffices to say that the total addition to tramways, including 
those proposed to be made under the provisions of the Light Railways Act was 
no less than 25 miles. This might appear to many people to show a super- 
abundance of energy on the part of the Committee ; but it must not be forgotten 
that during the last 10 years the development of tramways in London has been 
at a standstill, and that with our rapidly growing population there is an immense 


amount of leeway to make up. Unfortunately, the Council has sucoeeded in 


carrying through only a very small portion of this programme, namely, about 
five miles out of the 25. Ina very few instances this has Been due to failure in 
making out a strong enough case to overcome the objections of frontagers and 
others before the Committees of Parliament; bnt the greatest cause of our 
failure has been due to the opposition of some of the local authorities of 


London. nae 
Tus Veto oF Loca AUTHORITIES. 


As the Council is aware, it is impossible even 10 Idy before Parliament a Bill 
for a new tramway without having previously obtained the consent of the local 
authority, i. e., the Vestry or District Board of the locality in which the tramway 
is to be lald. However good or necessary the proposal may be, if the Vestry says 
No! the Council can proceed no further. The result is that, although it is 
essential to connect the suburbs of London with the centre, ifone intermediate 
locality objects to having a tramlino laid through it, the whole scheme is 
impracticable. One would not object if the question could be properly fought 
out and argued before Parliament, but this stage can never be reached under 
the present standing orders of the House of Commons. This power of the local 
authorities has compelled the Council to drop nearly one-half of the proposed 
new tramways. I need hardly comment upon this fact; it reveals a serious 
state of affairs. If this Council, representing the whole of London, and charged 
as it is with the duty of developing the tramway accommodation 80 as to meet 
the needs of the whole of London, is to be prevented from carrying out its 
obligations solely by what I may oall the selfish view of a particular locality, 
there must be an end to all improvement in the means of locomotion afforded to 
our people. Sach a state of things cannot last. Either the local authorities 
must be induced to view this question from a broader point of view than 
hitherto, or Parliament will, I have no doubt, agree that the power of veto must 
be withdrawn from them. I trast, however, that the common sense of the new 
councils which are to be elected next month will prevail, so as to ensure to this 
Oouncil a more reasonable consideration of the great question of metropolitan 
tramway accommodation than that given last year by some of the vestries and 
boards which are now passing out of existence. 


ELECTRIC TRAMWAYS. 


Although the actions of the local bodies have interfered with the extension of 
tramways, the Highways and Parliamentary Committees have found a means 
of passing through Parliament a measure which will enable the Council to 
proceed with a most important question, namely, the conversion of the system 
on existing lines to that of electric traction. The Council will be able, within 
a very short time, to set about establishing electric tramcars on some 115 miles 
of lines, and London is therefore within siglit of a practical experience of this 
new system which so many other towns have long ago proved to be the most 
effective and the most economical. The Committee has been giving a great deal 
of attention to the question of what is the best system of electric traction to 
adopt, and in this have been materially assisted by Dr. Kennedy, whose special 
experience and wide knowledge of the subject have been placed at the disposal 
of the Council. 

The Committee has, as I have already stated, also attempted to make use of 
the Light Railways Act in order to obtain powers to construct electric tramways, 


being of opinion that it would be less difficult and less costly if this could be 


done in lieu of making applications to Parliament. These applications have, 
however, unfortunately failed, by reason of the fact that in respect to many of 
these lines the Council has rightly insisted that in the numerous cases where 
the widening of the road only necessitates taking a small portion of the garden 
or forecourt, the public should not be mulcted by the usual provision enabling 
the owner to demand that his entire property should be taken. In order to 
achieve this result the Committee were advised that the pro ls for widenin 
the roads along which it was proposed to run the tramways should be includ 
in an improvements Bill. The effect of this division of the subject has been that 
the Railway Commissioners decided that, as the widenings were not before 
iia they could not consider the scheme as being sufficiently complete for 
udication. I fear that this decision will render it obligatory on the Council 
in future to proceed by Bill only ; but possibly the Committee may yet find a way 
out of the difficulty, 
ELECTRIC LIGHTING. 


In connection with its duties respecting the supply of electric light, the Com- 
mittee has had to take proceedings against two companies for failure of supply 
In the case of the Metropolitan Electric Supply Company, repeated interru 
tion in the illumination had caused immense inconvenience to the residents 
Marylebone. The company admitted the failure, but pleaded that the causes 
of it were beyond their control, and the magistrate accepted the company's view 
and only inflicted a nominal penalty. In the second case, that ust the 
London Electric Supply Corporation, the Council was unsuccessful before the 
ae and the question whether the magistrate's decision shall be ap ed 

st is still under consideration. (The appeal has now been abandoned). 

No less than 12 applications were made to the Board of Trade in 1899 for 
electric lighting provisional orders, of which five were on behalf of Iocal 
authorities and seven by companies. An important question had been raised 
in Parliament in 1898 as to whether, in cases where an existing company had 
rights of supply, a local authority should be permitted to compete. e High- 
ways Committee took the view that the Electric Lighting Act, 1888, intended 
that such competition should be allowed, and the Board of Trade adopted this 
opinion, and although the proposals of the local authorities did not pass Parlia- 
ment in 1898, they have been accepted in 1899. 


SUPPLY or ENERGY IN BULK. 


The question of whgt the Counoll can do in regard to the subject of the 
supply of electricity in bulk is still under the consideration of the Committee. 
It will be remembered that Parliament has established certain companies with 
power to supply in bulk to local authorities and others ‘concerned in providing 
ight or power, and has also refused to placo these companies under the opera - 
tion of any purchase clauses in favour of the public similar to that which the 
electric lighting companies are subjected to. However, both the Joint Com- 
mittee of rds and Commons, which sat in 1898, and the Committees of 
Parliament that have dealt with the specific Bills, have intimated that this 

uestion should be properly settled by an application b7 aome body represent- 

g the public in London for powers to supply electrivity in bulk, and sooner 
or later action in this direction must be taken, as, if not, the public will before 
long find itself at the mercy of certain companies which are subject to none of 
the restrictions or liabilities which are at present imposed upon the ordinary 
electric lighting company. 


THE TELEPHONE PROBLEM. 


Another subject of vast importance to London is the telephone service. A 
very considerable portion of the time of Mr. Benn and his Committee has been 
taken up with an unceasing struggle with the National Telephone Company. 

_I will not enter into the details af the dispute. It suffices to say that some 
years ago the Highways Committee were led to the conviction that the tele- 
‘phone service in London waa far less efficient and far more expensive than 
such service would have been if based upon the reasonable cost of constructing 
the system; and that Londoners were being made the victims of a company 
whose capital had been undaly inflated by various financial operations with 
which London had had noshing todo. They accordingly attempted to come 
to some agreement with the company under which the latter should have the 
advantage of an underground system, and in return should reduce its charges to 
the telephone users. i 

This arrangement the company refused. to entertain, and in view of the 
march [of events since then, I have a shrewd suspicion that they must now 
regret their refusal. As no arrangement was possible, the only course the 
Committee could take was to use its influence to induce Parliament to approve 
of a system of direct competition, and now, by an Act of last year, the Post 
Office is empowered to establish a system of its own in London, and the works 
for this p are, I understand, spproaching completion. When this is done 
the National Telephone Company will probably be compelled to reduce its 
charges quite as low as it would have had to do had it accepted the original 
proposal of the County Council. A 


i RADIO-ACTIVITY,* 


Or the numcrous subjects studied by physicists during the closing 
century, few have experienced such marked contrasts of distin- 
guished favour and absolute neglect as has that of electrical 
discharges in rarefied gases. The most important phenomena of 
these discharges were so far removed from the field of knowledge of 
the older explorers, even of the great Faraday himself, that they 
appeared to lie in a distant country, seen from afar, but unvisited. 
About 1869 Hittorf, exhausting his tubes more perfectly than any 
previous experimenter, saw the phenomena greatly simplified, and 
was the first to form an idea of the mode of operation of discharges 
in the interior of tubes. In the interval between Hittorf and 
Crookes, less than a decade, the progress made was considerable, 
and we now find one group of the phenomena completely surveyed, 
and their relations to other facts and other theories cstablished. 
Of these theories some, such as the kinetic theory of gases, have 
been more generally disputed in proportion as they explained a 
larger range of facts. One theory in icular, proposed at this 
time, was based on a simple and clearly described idea, with the 
consequence that while none but physicists had noticed the work of 
Hittorf, that of Crookes appealed to the imagination of many 
persons in whose minds the notion of a fourth state of matter took 
rank at once as a precise, indeed, far too precise, conception. 
Another period of inactivity ensued. Some physicists followed 
with interest, though without enthusiasm, the patient researches of 
Goldstein, and of Wiedemann and his pupils, and hailed with 
pleasure, in some of Hertz’s experiments, the dawn of a new era of 
discovery. The inquiries of his most distinguished pupil, M. P. 
Lenard, brought to light some very curious facts, which, in his 
opinion, contradicted the theory of Crookes. From this time date 


* Translation of the preface by M. Ch. Ed. Guillaume to the 
French edition of Electrical Discharges in Gases, by Prof. J. J. 
Thomson. l 
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the earliest experiments of J. J. Thomson, whose contributions to 
this subject are of the first order of importance. 

One may recall the bewilderment—the word is not exaggerated— 
of physicists when the memorable experiment of Röntgen was 
announced, which enlisted at once hundreds of adepts in the study 
of electrical discharges in gases, and by one impulse advanced it 
farther than could have been hoped for from years of patient 
research. At the same time the pructical applications of the experi- 
ment, and its quasi-commercial character, placed unexpected 
resources at the disposal of experimenters. Two figures will give 
an idea of this. At the end of 1896 the most powerful apparatus 
producing Röntgen rays could only feebly blacken a photographic 
plate through the flesh of the hand with half an hour's exposure, 
while to-day ten seconds will give a radio-graphic picture of the 
whole skeleton and cavity of the chest of an adult. 

The study of the discharges in the gases themselves, indepen- 
dently of their effect outside the tube, advanced pari passu with 
that of Rontgen rays. Progress in the study of the latter being 
assured by their practical importance, the most distinguished ex- 
perimenters soon returned to the primitive phenomena, which, 
originating at the cathode, are stopped by the walls of the tube, and 
that whether they strike the wall directly, or whether an obstacle 
stops them, or sends them off in a direction normal to its surface, 
as has been shown by M. P. Villard. : 

Some of the ideas to which most importance has been recently 
attached are not entirely new. Thus the question of the relation 
between the charges, and the masses which carry them, was raised 
in the old work of MM. Schuster and Giese. Prof. J. J. Thomson 
bas carried this inquiry beyond any of his predecessors, and has 
arrived at the astonishing conclusion that the ratio is the same for 
all elements composing the cathode ray, whatever be the gas con- 
tained in the tube, a view which tends to regard all molecules as 
separable into similar elements. If one can follow the inverse 
path, and reconstitute from highly rarefied elements any form of 
matter, the possibility of transmutation, at least for very small 
quantities, is obvious. ö 

But Prof. Thomson's curious results may admit of another inter- 
pretation. Is it not possible,“ M. Villard asks, that an exhausted 
tube always contains the same body, whatever gas is intended to be 
enclosed?“ Some ingenious experiments show this to be very 
probable. The cathode rays are always powerful reducing agents, 
and may be constituted in every case of hydrogen, sensible quan- 
tities of which may be obtained by decomposition of water adhering 
to the walls of the tube.* This answer is not conclusive, but Prof. 
Thomson's interpretation is so startling, that though we should all 
like to accept it, any reasonable explanation of the phenomena 
which enables us to escape from it must be favourably considered. 
This book of the eminent Cambridge professor is mainly devoted to 
the group of phenomena whose principal features I have been 
recalling; but among the investigations to which Rontgen’s dis- 
covery has given rise, none are comparable in importance to that 
along whose track certain French physicists have been led by a 
happy observation methodically followed up. 

It is curious that for a long time French physicists took scarcely 
any interest in the question of discharges in gases till the discovery 
of a group of phenomena even more surprising than the last placed 
them at the head of contributors to the new science. M. Bec- 
querel’s demonstration of the peculiar radiation from uranium was, 
for the moment, so disconcerting, that many persons. declined to 
treat it seriously, on the ground of the smallness of the effect. This 
could not last long. Mme. P. Curie, simultaneously with M. G. C. 
Schmidt, discovered that another body, thorium, emits radiation 
similar to, but more powerful than, that of uranium. Employing 
radio-activity as a delicate reagent, she found that certain minerals 
possess this property to a higher degree than the pure metals in 
which it had been first observed. Two hypotheses occurred to her 
mind. Either radio-activity is increased by the combination of 
certain bodies, or if it is a property associated with the atom, 
the minerals in question contain small quantities of unknown 
clements which are radio-active to an extraordinary degree. The 
first hypothesis appears improbable in view of the results of certain 
experimeuts. M. and Mme. Curie took up the task of concentrating 
the unknown elements. Finding out the mode of procedure by 
trial, they succeeded in concentrating from some tons of pitch- 
blende a few decigrammes of, several materials possessing in an 
unhoped for degree the properties which had at first been only 
observed in uranium and thorium. 

The properties of these bodies are intimately associated with 
those of electrical discharges in gases. Their power of discharging 
electrified bodies, discovered for uranium by M. Becquerel, enabled 
M. and Mme. Curie to test continually the process of concentration ; 
and their radiation, on the uther hand, is very similar to the pseudo- 
radiaut phenomenon observed inside and outside an exhausted tube 
under the action of an induction coil. These new elements, the 
radium and polonium of M. and Mme. Curie, and actinium dis- 
covered by M. Debierne, emit a form of energy composed of two 
absolutely distinct parts. One part is unaffected by an clectric or 
magnetic field, and may with good reason be looked on as an ethereal 
wave. The other part is deflected in an electric or magnetic field, 
and behaves like a collection of moving charges. Moreover, M. and 
Mme. Curie have succeeded in demonstrating the convection of 
negative charges; a particularly diflicult experiment on account of 
the property of the nou-deviable rays, perhaps, too, of the deviable, 
of rendering gases good conductors. The second kind of radiation 


* The tendency of all rarefied tubes to become hydrogen tubes has 
long been known. Sir William Siemens used the fact to support 
his regenerative theory of the sun, published in 1883. [Trans.] 

7 An account of the discovery and properties of polonium and 
radium was given in the ELECTRICAL REviEw of February 2rd, 1899. 


is in every way similar to a stream of matter charged with negative 
electricity derived from its source, which itself becomes positively 
charged, except in so far as it is continually restored to equilibrium 
with the surrounding air rendered conducting by the other part of 
the radiation. 

The velocity of the non-deviable radiation has not yet been 
determined, since none of the methods employed to measure the 
velocity of light are applicable to it, and it is probable that this 
quantity, which, asin the case alsoof the Rontgen rays, would decide its 
character as an ethereal undulation, will long remain unknown. On 
the other hand, by making certain hypotheses the speed of the 
deviable radiation has been estimated at about half that of light, a 
quantity of the same order as that of the rays emitted from the 
cathode of a vacuum tube. This speed is so enormous for material 
particles that it might suggest doubt about the corpuscular nature 
of the radiation, but all its other properties agree so well with this 
idea that one may well consider whether it is not more reasonable 
to modify one’s views on possible speeds than to reject an hypothesis 
to which logic can find no objection. 

All physicists know how a series of phenomena which appear to 
be entirely distinct may be really repetitions of the same phe- 
nomenon differing in intensity. The identification of lightning 
with the spark of an electrical machine, of luminous with electric 
waves, of the attraction of the earth with that of bodies around us, 
has been the result of long and profound meditation by the greatest 
intellects of which humanity can boast. One knows that a bullet 
moving with a velocity of 1 cm. per second possesses none of the 
visible properties of one fired from a gun at a speed of 1 km. per 
second. In the first case it will be stopped by a sheet of paper; in 
the second it pierces wood a metre thick. Moving slowly it is 
clearly seen, moving fast it is absolutely invisible, though we bear 
the hiss of its passage through the air. Thus, if ignorant of the true 
nature of the bullet, we were reduced to the evidence of our senses ; 
if, though seeing the destruction occasioned, we could not stop it 
and examine it at rest, we might never recognice the identity of 
the natures of the two balls moving with such different speeds. 

It would be impossible to say to-day what would happen if our 
projectile had a velo-ity of 100,000 km. per second, for the phe- 
nomena would bear the same sort of relation to those produced by 
a rifle bullet as the latter bear to those of a ballet moving 1 cm 
per second. Considering, moreover, that we do not yet know in 
what state of division is the matter in the cathode ray, or in that 
emitted from radium, but are sure that we know of nothing else 
in the same condition, it is easily understood that the phenomena 
of this supposed emission may well be so strange as to appear 
inexplicable. N 

Polonium does not seem ta give a deviable emission, while 
radium, on the other hand, gives two emissions. This point, how- 
ever, need not delay us now. It is not surprising that these 
emissions are very penetrating, at least in their own particular way, 
for in air their range of action is very limited, and stil! more so in 
solid bodies. But while a beam of light visible in air for 100 kms, 
is stopped by one-thousandth of a millimetre of iron, the omission 
of radium which is stopped by a few centimetres of air, can traverse 
a centimetre of the most opaque body. The penetrating power of 
these rays follows curious laws. It is not subject to the exponential 
law, and departs from it in some cases in one sense, in others in the 
other. Moreover, the opacity of a given obstacle varies with ite 
distance from the source. 

The emission from radium illuminates sensitive screens, decom- 
poses photographic preparations, and provokes other chemical 
action. It condenses the vapour of water, either by furnishing 
directly the necessary nuclei,or by a preliminary action on the 
molecules of air, whose ions become centres of condensation. On 
the other hand, MM. Curie and Sagnac have shown that Rontgen 


_ rays striking a metal surface cause an emission of matter charged 


with negative electricity. They do not seem to pulverise the metal, 
as MM. Lenard and Wolf supposed to occur with ultra violet light 
gt a time when no cause but dust was known for the condensation 
of vapour, and when Aitken’s effect seemedto admit of but one 
interpretation. The deductions drawn by MM. Lenard and Wolf 
from their beautiful experiments have long been doubted. The 
experiment of MM. Curie and Sagnac at once determines the nature 
of the secondary rays so well studied by the latter observer, and 
shows that their explanation by the hypothesis that a part of the 
double layer is removed and transported by carriers of atomic 
dimensions is more probable than that proposed by MM. Lenard 
and Wolf. The secondary rays have thus the character of cathode 
rays, able to produce Röntgen rays by a successive degradation, 
and by the transformation of part of their energy into heat. 

In radium, which gives both an emission similar to cathode rays, 
and a radiation identical with X-rays, each of the two phenomena 
might be the primary, and cause the production of the other as 
a secondary effect, so that when the cause of one is known, the other 
will also be explained. But for the present we are far from any 
satisfactory theory of either. The perfect similarity between 3 
small quantity of radium and a Crookes tube should, it would secm, 
assist one to understand the constitution of this body, which is » 
mysterious that, were it not known to exist, one would deem it 
impossible and contrary to all known laws. But in a vacuum tube 
the source of energy is known, while in radium it is not yet ascer- 
tained. Moreover, knowing that this body continually projects 
particles with an immense velocity, one may fairly ask how it i- 
that if this velocity exists among the atoms, the body itself is not 
instantly dissipated, and one is thus led to look on the uon-deviahe 
radiation as the primary phenomenon. 

The questions raised by the discovery of these new bodies are 
evidently of great complexity, and even when the nature of the 
action is known, many will still be unanswered. Lying, as they 0“. 
on the borderland of two departments of physics, and involving 


Vol. 47. No, 1,196, Ooronnn 26,1900.) THE ELECTRICAL REVIEW. 


685 


many unknown relations between matter and the ether, these 
problems may be the bases of great advances in our knowledge of 


those relations; and to have put us on the right road to their solution 


will not be the least of the services rendered by the study of elec- 
trical discharges in gases. 


A PUBLIC DANGER. 


THE connection of electricity with sulphuric acid is not, perhaps, 
very close, but, nevertheless, the acid is an important item in 
secondary batteries. We think, however, that we have sufficiently 
good reason to step a little out of our usual way in order to draw 
attention to a horrible form of danger to which we are all exposed 
through the carelessness with which that most dangerous article, 
sulphuric acid, is invariably carried about. A usual vehicle is a 
lorry without sides. This is piled up with carboys of acid, not 
merely in one layer, but tier on tier. A rotten rope is, perhaps, all 
there is to prevent any carboy from falling off. Or the acid is 
packed in a high wagon and the carboys are loaded even 
on to the let-down tail board. A few months ago such a vehicle 
was proceeding from Oldbury to the Lye along the route of 
the Dudley and: Stourbridge tramway, when it was run into 
in a fog by a tramcar, and one of the carboys which was go 
loaded that it actually overhung the tail board, fell off upon 
the car platform, swilling the poor motorman with the corrosive 
liquid. As a result the mau lost the sight of an eye and is dis- 
figured for life in a most painful manner. The people who were 
responsible for this cruel injury are not, so far as we know, legally 
responsible. 

On one occasion along this same road a similar vehicle got adrift 
on a steep part of the road and finally was wrecked and discharged 
its load of acid into a row of cottages, the floors of which were 
flooded, though, fortunately, no person was wetted by the accident. 
What we wish to call attention to is the fact that anyone might be 
swilled in corrosive acid by the dropping out of a lynch-pin from 
the axle of one of these improper vehicles, and condemned to walk 
through life, veiled like Mokanna, with the most awful injuries it is 
possible to happen to a human being. We think nothing too bad 
to be said of any person or persons who wilfully, and after warning, 
should load and carry acid in this matter. Acid ought never to be 
carried except in vehicles, the floor of which is not above 9 inches 
from the ground. This can easily be done by means of a cranked 
axle tree. The vehicle should have high sides and should be an 
enclosed box, so that no serious result.could occur, even if a wheel 
did come off. If our readers could see the dire and awful effects of 
strong acid upon poor humanity, we feel sure they would excuse 
this departure from our ordinary course and assist us by sending to 
us brief statements of what they may see to support such effort as 
may be made to bring the question before the proper authorities, 
with a view to some action being taken to repress the dangerous 
practice, and prosecute any person who will not of their own 
initiative protect the unsuspecting public from the danger we have 
pointed out, and the effect of which we have been pained to see. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


r 


No. 25. 


“ NEVER BEHIND” writes:—" In Crewe, the gas company who have 
been supplying the public street gas lamps with gas (the Corpora- 
tion at the same time owning the iron lamp columns, and the ser- 
vices from the base of the lamp column to the lantern), decline to 
do the work, at their cost, of disconnecting the gas and plugging 
the service pipe, in order that the same lantern and street lamp 
column may be used for electric installation purposes. There is no 
agreement in writing between the Corporation, who pay for the gas, 
and the gas company. 

“On whom do you think the cost of disconnecting the gas mains 
and plugging up the same should fall—the gas company or the Cor- 
poration ? 

“ Do you know where there has been a similar case?“ 

„ The question put by “Never Behind” is one which is 
governed by the terms of the statutes or provisional orders under 
which the gas company supply, and the Corporation take, gas for the 
lighting of the town. The provisional order under which the Cor- 
poration are empowered to supply electricity would also have to be 
considered. The same problem has cropped up in more than one 
town before now ; but it seems that each case is solved according to 
the rules laid down in the private Acts. In Glasgow, for instance, 
a dispute on all fours with that alluded to by Never Behind” took 
place. The gas company refused to advance the cause of an under- 


taking which was prejudicial to their own interests; the Corpora- 
tion insisted that the right to cease to take a supply of ‘gas involved 
the right to compel the gas company to disconnect, and defray the 
expense of disconnecting. The contention of the Corporation pre- 
vailed, as the liability of the gas company became apparent on 
reference to the local Acts. We are unable to give the reference to 
this case, and, indeed, if we were able to do so, it might well 
transpire that the local Acts, by virtue of which it was decided, 
were wholly different to those in force at Crewe. 

We regret that we cannot give a more satisfactory reply to this 
interesting query, but it can probably be solved by Never Behind” 
himself, if he will refer to the statutes to which we have drawn his 
attention. If not, he should submit them to his legal adviser. 


No. 26. 


“ ELEOTRO-MnraL LU ” writes :—“ May I ask, through your 
inquiry columns, some enlightenment on the following: Can a 
municipal authority legally tender for work quite outside their 
supply business? For instance, a large firm here, having their own 
plant, request a private firm to submit a tender for wiring 100 lights 
in their offices, to be coupled to their own mains, absolutely nothing 
to do with Corporation mains. This tender is sent iv, and then the 
Corporation appear, and send in a lower price, and get the work. 

„This is municipal trading with a vengeance, and I should like to 
know its true legal bearing.” | . 

,“ The substance of the question addressed by Electro- 
Metallurgy formed the basis of a query in the ELECTRICAL REVIEW 
some time back. In answer to a question whether a municipal 
corporation could lawfully supply electric fittings, we said :—“ In 
the absence of a provision in their charter to that effect, the corpora- 
tion cannot lawfully supply fittings, nor can they sue for such as are 


‘supplied. A corporation is not bound by, nor can it sue upon, 


contracts which are not within the scope of its constitution, or which 
by the provisions of any Act of Parliament relating to the corpora- 
tion it is expressly or impliedly.incapacitated from making. The 
question seems to be answered by the case of Leicester Corporation 
v. Hill, which was decided by a County Court in March, 1898. 
There the company sought to recover the price of electne light 
fittings supplied by them. His Honour said: ‘I can see nothing in 
the Electric Lighting Acts which authorises the company to supply 
anything but meters.’ He accordingly gave judgment for the 
defendants.” 

That internal fittings do not come under the heading meters” is 
clear enough ; and speaking as we do, without any knowledge of the 
statutory powers of our correspondent's corporation, we agree with 
him that theirs is municipal trading with a vengeance, in that it is 
carried on apparently without warrant of law. 


— 


NEW TORK S LATEST TRACTION SYSTEM. 


New Lokk is still improving its street and suburban traction 
methods. One of the latest and most important schemes is that of 
changing the form of power on the Manhattan elevated railway 
from steam to electricity. The work in connection with this change 
is now in full swing, and it is hoped that the whole of the work 
will be completed bythe spring of next year; that is to sav, New 
York will probably enter the new century with an illustration of 
what is to be accomplished with an exceptionally large city traction 
scheme for the guidance of other large cities. The power house is 
rapidly approaching completion; the whole building is of course of 
large dimensions, the four chimney shafts being about the 
largest in America, they are built of tiles, with a clear flue 
diameter of 17 feet, and a height of 278 feet above the 
foundations. The normal total output of the generating plant 
will be 64,000 H.P.; that is, with the whole plant running at its 
limit about 100,000 H.P. would be the maximum output. The 
generating plant is now under construction, and consists of eight 
electrical generators of 6,650 H.P. each. These generators are the 
largest ever undertaken, and are to be of Westinghouse construction, 
being built by the same firm which supplicd the 10 Niagara power 


generators of 5,000 H.P. each. The Manhattan Railway Company 


is thus adopting the most modern and efficient plant designed. 

Some particulars of these giant generators will be of interest. 
They are 41 feet 8 inches high, aud weigh about a million pounds. 
The armatures, which are fixed, are divided into four sections, in 
order that they can pass through the railway tunnels between the 
works at Pittsburg and New York. The current yielded by the 
generators is three-phase alternate at 12,000 volts pressure, at which 
pressure the energy is to be transmitted to the sub-stations, four of 
which are already built. The electric plant for the sub-stations has 
also been ordered, and is under consideration at the Westinghouse 
works; it consists of 78 transformers of 666 H.P. each, reducing the 
main transmission line pressure; and 26 rotary converters of 2,000 
H. P. each, changing the three-phase current of reduced pressure to 
a direct current at 550 volts, the form in which it is to be utilised 
on the railway. 

The track is fitted on the third-rail system. The third rail is of 
T section, weighs 100 lbs. to the yard, and is supplied in 60-foot 
lengths. The rail is laid on chairs supported ou vitritied earthen- 
ware bell insulators. Five holes are drilled in each end of the 
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lengths, of which only one is used for the: bolting of the tie-plate, 
the other four being used for copper bonds. 

The bonds are solid with the exception of those at every fifth 
joint, where an expansion joint is put in the raillength, and 
flexible bonds are used. 

The rail itself has been specially manufactured to secure the 
highest electrical conductivity; to this end the quantities of carbon 
and manganese in the steel were kept as low as possible, the 
percentages being:—Carbon 0:073, manganese 0°340, sulphur 0°073, 
and phosphorus 0'069 per cent. The rails are found to havea 
resistance of 7°75 times that of a similar section of pure copper, 
the ordinary steel rails of the running track showing a resistance 
about 11°8 times that of copper. 

The trains are each composed of six cars, with a motor at each 
end. Each motor car carries four motors of 100-H. . each. With 
this power, 800-H. P., an acceleration of two miles per hour per 
recond can be realised. This acceleration and the increased speed 
of trains will make it possible to increase the traffic capacity of the 
system by about 40 per cent., without any increase in quantity of 
the rolling stock. Additions are to be made, however, which will 
eventually double the capacity. 

Of course, all stations, platforms, and trains, are to be electrically 
lighted, the total lighting load will be about the equivalent of 
30,000 incandescent lamps. 

Work is being pushed on as rapidly aa possible, the trial train is 
completed, and practically all contracts are let. 

The whole system will, it is hoped, be quite complete, and in full 
operation by electrical power next summer. 

The Manhattan Railway Company in changing from steam to 
electric power for traction purposes are not speculating, in the 
strict sense of the term, they are only following the example of 
many other railway cdmpanies, who have made this change, and 
thereby considerably increased their profits. It would be well if 
some of our railway authorities on this side of the water were to 
follow suit, for the sake of their own pockets, and the convenience 
of the travelling public. 


\ 


CENTRALISATION OF CONDENSING 
PLANT. 


— 


In discussing this subject inthe Engineering Magazine, Mr. H. G. V. 
Oldham at once points out the main cause of trouble in the number 
of joints in the exhaust main. Young engineers who will even 
pride themselves on putting up steam pipes tight to show no leaks 
will gaze with equanimity on a vacuum gauge at 15 inches on a con- 
denser from which copious water is flowing at a temperature that 
would justify 27 inches or more. They despise the pressure of air 
at 15 lbs., and think that any sort of joint will keep it out. Then 
pipe flanges are perhaps rough, and rivetted pipes are too widely 
rivetted and cannot be caulked without buckling. Our author 
rightly says that exhaust pipes can be putin that are tight to a 
small fraction of an inch. The pipes are carefully made and tested, 
and they ought to be placed in some tarry composition in a vacuum 
vessel so as to empty their pores of air and fill them with tar. 
There is no reason in principle why a condensing plant need 
be placed near the engine it serves, and if several engines are 
scattered about they cau all be worked from one central condenser. 
The condensing plaut should thus be a separate affair, and it can 
very usefully be employed to help engines started under load b 

being itself rnn up previous to the engines being started. 

In a steamship the auxiliaries can always use the main condenser 
when the main engines are at work. With separate air pumps the 
auxiliaries can work condensing even in port and save their con- 
densed steam. In arranging a central plant its circumstances must 
be carefully considered. In a lighting station a full load is a large 
multiple of the minimum load. In a traction plant the load on 
the condeuser is fairly steady, though that of the engines is not so. 
So also is the duty of a condenser in most factories. Our author 
suggests that the battery for condenser plant should be in sections 
—a section to each engine capable of being cut out as desired. The 
air pumps he would also sub-divide into units of not too large a size. 
He summarises the position by stating that for a constant load and 
several small engines there should be a central condensing plant. 

The same system may be followed for large engines and similar 
conditions, but for variable loads of short maximum duration 
engines should each have their own plaut, as carried out at Port- 
Dundas, Glasgow, where engines of 1,100 H.P. have Edwards pumps 
of three-crank type, electrically driven, with circulating pump and 
2,000 square fect of condenser surface. At the works of Vickers, 
Sons & Maxim, of Sheffield, a condenser capable of producing 
2,000 gallons of condensed steam per hour serves about 30 engines. 
It is all a question of tight exhaust main. Our own opinion is that 
the exhaust main ought to be put under pressure to show up its 
joints, and the air pump ought to be able to pump up a vacuum 
cold of at least 26 inches on the joiuts as made; the pipes and 
juiuts ought then to be well and repeatedly painted. The author 
advises a flat roof of concrete over the engine or boiler room, and 
that the condensing plant should be placed there, especially the 
evaporative type of condenser. 

Various cooling towers are described. Fans to operate these are 
said to require from 1 to 2 per ceut. of the total engine power, or 
with the circulating water pump about 3 to 4 per cent. Cooling 
towers usually stand 30 to 36 feet high, and occupy a ground plan 
of 1 square foot for each 8 to 12 H. p. They cost 208. to 308. per 
horse-power, and may reduce the temperature from 130° to 80”, which 


latter will enable a 26-inch vacuum to be secured. The outside air 
would then be at 75° Fah., with a humidity not over 85 per 
cent. It is desirable to have means to vary the fan speed to suit 
weather or load, so as not to use an unnecessarily large power. 

How is it that in so many electrical stations one finds paltry 
“vacuums” of 15 to 20 inches, whereas in factories of older type 
the amount is 24 to 29 inches? Is it because of faults in attend- 
ance or faults in plant? Something of both, probably, and it is 
certain that better attention to joints, glands, porous pipe castings, 
and other smaller items, would do much to add other inches to the 
gauge readings. There is a lack of proportion in the senses of 
attendants, who do not realise that an extra inch of vacuum may be 
a big item for an engine whose load factor is only 20 or 30 per cent. 
and the average piston load probably not 20 lbs. per square inch. 


— 


HACKNEY ELECTRIC LIGHTING. 


Ir was only the laying of a foundation stone, but hey! what a deal 
it meant! It was the beginning of the end of a great controversy 
which had rocked the noble Vestry of Hackney in a turbulent sea 
of strife for many years. At last! at last!” said one of the 
speakers, and the Hackney crowd took up the strain. Brooding on 
this salubrious spot, with Hackney Cut contiguous, and the waters 
of the River Lea so near at hand, it were unwise to stir up anything, 
even though it be on the site of a dust destructor; but we think 
Hackney has established a record for dilly-dallying with the ques- 
tion of electric lighting, and at last Thursday's function it was very 
hard for speakers to forget the past. In 1893 a provisional order 
was obtained, but it took two years to form an electric lighting 
committee, and another two to come to the conclusion that there 
was a strong divergence of opinion as to how the thing should be 
carried through. In 1897 the Vestry voted an even number of votes 
for and against disposing of the order to a company, and the then 
chairman wisely decided that it was too important a matter to be 
settled by mere casting vote, and a verdict of “not proven” was 
declared. Subsequently the whole question came before ratepayers 
at an election, and by a large majority the decision in favour of 
municipal enterprise was given. Aftera little sport with a well- 
known consulting engineer, the Vestry called upon Mr. Robert 
Hammond to prepare a report. This he did in due course, and it 
was agreed not to do things by halves, but to proceed forthwith with 
a £250,000 scheme for electric lighting and dust destructors. As was 
explained by Mr. Hammond in his brief statement last week, 100 
miles of cables are being laid in 50 miles of streets, and a station 
equipment for 5,000 H.P. capacity is to be installed. 

It appears to be the custom with local councillors, when there has 
been long delay in putting electric lighting powers into effect, to 
take great credit to themselves for not being in too great a 
hurry, because thereby they will be able to avoid the mis- 
takes which other works have made! Up to a certain point 
there is something in this, but on the other hand, it is cus 
tomary to forget the important fact that, had Hackney or any 
other district of its area commenced actual operations five years ago, 
instead of wasting time in wrangling, and so on, it is practically 
certain that to-day its district would be well supplied, and a good 
profit resulting therefrom. It would have been also gratified by 
being a great thorn in the side of the gas company, which it is so 
desirous of being, on account of the increased charges per 1,000. 

Mr. G. A. Ogan, the chairman of the Electric Lighting Committee, 
who has been so unremitting in his attention to the undertaking, pre- 
sided over the proceedings. Mr. Alderman Dickinson, the chair 
man of the L.C.C., having been duly placed in possession of the 
necessary tools, proceeded to perform his part of the ceremony, viz, 
laying the stone. One thing we must not forget to mention. With 
uncovered heads, and an impressive hush, the current issues of 
certain local newspapers were duly interred, never to be heard of 
again. There was never a tear, not a funeral sigh, merely the 
whisper of Dust to Dust!“ from an irreverent bystander, but one 
and all agreed that there, once for all with those papers, was also to 
lie buried the old ill-feeling, the malice, the old opposition of the 
Vestry Hall, and if they got the chance, all would work together 
for the good of the new undertaking. It was a trying moment, and 
we were glad when it was over, so that Mr. Alderman Dickinson 
could deliver his speech. He entertained his hearers with historical 
notes on the electric lighting movement in Hackney and in London 
generally. Out of the London local authorities, he said, 19 were 
already supplying, or about to supply, their own electricity. He 
blamed the local authorities of the richer London districts for per- 
mitting so valuable a right as electric lighting to pass into the hands 
of companies who were now earning very large dividends. He con- 
sidered that local authorities in London had “entirely neglected 
their duties“ in this matter! But Mr. Dickinson does not take into 
account the fact that when the St. James’s and Westminster 
companies—to which he specitically referred—set out upon their 
respective careers, electric lighting was in such a state, that 
municipal authorities were not aware that in it lay such a 
profitable field for their enterprise. The risk of those earlr 
pioneering days had to be borne by those and other companies, and 
we venture to believe that municipalisation in the provinces would 
not have made the headway that it has made, were it not for the 
fact that the companies had proved beyond a doubt that electne 
lighting was a thing to pay well. Would Mr. Dickinson have had 
municipalisation of electrical works taken in hand before such 4 
proof were obtained? And again, would he advocate that all tx 
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municipal authorities of the London metropolitan area buy over the 
concerns of the City and Charing Cross Companies, the Metropolitan, 
the Chelsea, Kensington and Knightsbridge, St. James’s, West- 
minster, and half a dozen other immense undertakings ? £250,000 
seems a large sum to Hackney people, but how many millions would 
have to be paid to take over all these other concerns? We rather 
think that the figure would be a fancy one, yet purchase is the only 
reasonable remedy to apply now in atonement for their “ neglect of 
duties.“ Hackney, we agree, has been heglectful for reasons already 
stated. It did not move, nor would it allow a company to do so. 
It sat upon its order from 1893, and up to the present has only 
hatched a foundation stone. Perhaps Hackney was, after all, 
intended to come under the Alderman's displeasure? However, the 
works are commenced, and we hope that they will make headway, and 
make big profits, in spite of the smallness of the average rating of 
property in the district. Large profits do not appear to be antici- 
pated by all, and Alderman Dickinson wisely advised them not to 
be disappointed if there happened to be a small loss on the works 
at first. There were ample other compensating advantages. 

Some particulars of the scheme now being carried out were given 
in the ELROTRICOALl Review ‘for March 3rd, 1899. We may now 
supplement them with other details which were prepared by Mr. 
Hammond for the information of the visitors. 

The works will be situated upon a site of about 5 acres in Mill- 
fields Road, Hackney, and adjoining the grounds belonging to the 
L.C.C. The site allows for ample means of extension, and has the 
advantage of a frontage to the Lea River Canal, which will give 
economical facilities for the supply of fuel, and the shipment of 
clinker and ash. The engine house will be 130 feet by 50 feet. 
The buildings have been designed to afford sufficient space to accom- 
modate 6,000 H.P. in boilers, engines, dynamos, and switchgear. 
Sufficient land has, however, been acquired to permit of a further 
6,000 H.P. being added by an extension of the present buildings. 
In the first instance it is not proposed to erect plant of more than 
3,000 H.P.; this, with the accumulators, being sufficient to supply 
current for about 50,000 8-C. P. lamps alight at once, after allowing 
for a sufficient reserve. There will be six boilers of the Babcock 
and Wilcox water-tube pattern, three being fired by the refuse 
destructor gases, and three being placed in the permanent boiler 
house. The ordinary working pressure will be 180 lbs. per square inch, 
but the refuse-fired boilers will be capable of working up to 250 Ibs. 


per square inch, to counterbalance any irregularities in the firing. 


The engines are of the triple expansion type, and are designed for 
a working pressure of 176 lbs. per square inch. Each engine is 
arranged to drive two dynamos direct without intermediate gearing, 
and a common condenser and cooling apparatus is provided for each 
pair of engines. One pair of engines are being built by Messrs. Belliss 
and Morcom, Limited, and one pair by Messrs. Willans & Robinson, 
Limited, the dynamos being supplied by Messrs. J. H. Holmes and 
Co. A battery of accumulators, having a capacity of 2,800 ampere- 
hours, has been ordered from the Tudor Accumulator Company, 
Limited, the primary object of the battery being, as far as possible, 
to store for future use the energy developed in the refuse destructor 
at times when it would otherwise be wasted. The working pressure 
on the distributing mains has been fixed at 480 volts across the 
outer conductors of a three-wire system. 

With a view to utilising to the utmost the power derived from 
the refuse destructor, and at the same time meeting a probable 
demand for power, as well as lighting, the direct-current system of 
distribution has been preferred. 

The first contract for cables was placed with the British Insulated 
Wire Company, of Prescot, and the work of laying the mains is now 
in progress. The mains are of the triple-concentric type through- 
out, and are laid in stoneware and iron troughs, filled in solid with 
a bituminous compound. For public street lighting, arrangements 
have been made for the erection of 320 arc lamps, which will be run 
nine or ten in series across the outer conductors of the three-wire 
system, provision being made for controlling all the lamps from the 
electricity works. 

The lamp pillars will be spaced from 50 to 60 yards apart, and 
the posts have been designed so that the top of each lamp is about 
21 feet above the ground. The refuse destructor consists of 12 
furnace cells, capable of burning a maximum of 150 tons of refuse 

24 hours. Arrangements have been made for the automatic 
handling of the refuse, so far as this is possible, from the moment 
it is tipped at the works to the time when it emerges from the fur- 
naces in the form of clinker. The surplus energy will be utilised 
for driving the plant in the electricity works. The elevators, blast 
fans, and feed pumps will all be driven by electric motors. The 
onan for the destructor has been let to Messrs. Hughes & Stirling, 
o ndon. 


* 


ELECTRIC FEEDERS FOR MAIN-LINE 
RAILROADS. 


Ar the International Railway Congress, recently held in Paris, 
Colonel N. H. Heft, chief engineer of the electrical department of 
the New York, New Haven and Hartford Railroad, presented a 
study of the conditions governing the electrical equipment of rail- 
roads in this country, and an account of the experiments already 
made in electric traction on a large scale. Colonel Heft’s con- 
clusions looked to the development of electrically operated branches 
in the larger cities and their suburbs a3 feeders for the main line 
system railways. He further believes that electric traction upon 
the densely populatediportion of main line railways—that is, in the 
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region of suburban trains —is not only a future possibility but an 
absolute present necessity. 

Commenting upon the matter in a recent editorial article, the New 
York Electrical Review says :—" It is pleasant to have the con- 
clusions which have so frequently been set forth in these columns 
corroborated by records of real experience. The time has now come 
when suburban service, by which is meant passenger service 
covering moderately long distance at high speeds and with many 


~ stops, must be operated by electricity. The steam locomotive on 


such a railroad is an anachronism. It does not seem yet within the 

bounds of engineering practicability to construct electric systems 

for very long distance lines, and for the operation of high-speed 
trains with few stops, that will show commercial results. Elec- 
tricity has absolutely displaced every other variety of tractive force, 

however, for the working of street railroads or passenger carrying 
for very short distances at low speeds and with very frequent stops. 

It is rapidly taking its place as the sole agency in use for what may 
be called intermediate service, whereby passengers are transported 
at higher speeds to greater distances and with fewer but still 

relatively many stops. The next development of passenger trans- 

portation in which it is destined to become pre-eminent is that of 
express and local trains between cities separated by 100 miles or 
less in crowded and densely populated sections. Take, for example, 
the whole stretch of country from New York to Boston on the one 
side, and New York and Philadelphia on the other. Here the 
density of population is as great as it is anywhere in the United 
States, and the vast commercial interests centred in these cities 
and the intermediate towns require a large amount of travel on 
the part of this population. There is a constant demand for better 
service, higher speeds, and greater facilities, and the travelling 
public arc quick to appreciate the railroad which gives it to them. 
On one side of New York competition between rival lines of rail- 
roads has resulted in a service of trains, a grade of rolling stock, a 
perfection of schedule and management, that is not surpassed any- 
where else in the world. It is in some such place as this that we 
must look for the first application of electricity to the main line rail- 
road, not only for the operation of feeders, but for the working of the 
freight and passenger business on the railway itself. The feeder lines 


must come because the competition of the trolley road has grown =~ 


larger and more expensive to the steam railroads by leaps and bounds. 
Sooner or later the railroads must go into the trolley business or 
else put electric trains on their branches and suburban routes, unless 
they desire to give up the profitable passenger traffic for short hauls, 
which is now a considerable item in their revenue. It will not be 
long before we see the electrical equipment of a main line for the 
simple reason that the logic of the situation absolutely requires this 
to be done; and even railway managers sometimes move under the 
pressure of necessity.” 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


17,811. “An improved electric arc :amp.” 
Dated October 8th. 

17,829. An improved device for measuring upward pressures, and parti- 
cularly for enabling the trolley arms of electric tramcars and vehicles being set 
to exert a certain upward pressure on the wire.“ J. WILKINSON. Dated October 
8th. 

17,846. “Improvements in telephones.” C. SHore and C. Hear. Dated 
October 8th. (Complete.) 

17,865. ‘‘ Improvements in the operating mechanism of electric controllers.” 
T. vox ZWEIGBERGK. Dated October 8th. 


. 17,904. “Improvements in or relating to electric meters.“ J. ELLIS. Dated 
October 9th. 


+ 17,916. “Improvements in dynamo-electric machines.“ 
and E. J. GLYN. Dated October 9th. 


F. H. Bowman and T. A. Rose. 


M. W. W. Mackir 


177. “Improvements in means and apparatus for relaying electrical 
currents.” H. W. WEBB. Dated October 9th. 
17,929. 


“ Improvements in telephonic 0 or relays and circuits con- 
nected therewith and therefor.” C. ApauS-RaR DALI. Dated October 9th. 
17,911. “Improvements in or relating to electrical arc lamps.“ H. B. Swirt. 
Dated October 9th. 
18,000. ‘‘improvements connected with overhead trolley poles used in 
electrical traction.” W. E. RowLAn DS. Dated October 10th. 


18,001. “ Improvements in or applicable to switches for electro-motors.”’ 
J. P. Hatt. Dated October 10th. 
18,006. Improvements in conduits for electric conductors.” H. Tranr. 


Dated October 10th. 

18,081. Improvements in telephone systems.” 
October 10th. (Complete.) 

18,086. “Improvements in or relating to thermo-electric generators. A. J. 
Bout. (A. Tissier, France.) Dated October 10th. 

18,044. “Improvements in or relating to covering the conductors of multiple 
T one 1 or telephone low capacity cables.“ G. E. HRvI- Dia. Dated 

o r : 


18,045. “Improvements in distributing heads or terminal boxes for electric 
cables.“ G. E. HeyL-Diıa and W. E. HircH. Dated October 10th. 


M. G. KELLoGa. Dated 


12,056. Improved encasement for electric cables.” E. J. Kiss. Dated 
October 10th. 

18,058. “Improvements in magnetic rotary motors.“ E. Dixol RE. Dated 
October 10th. (Coinplete.) 

18,059. Improvements in electrical earth lines.“ G. B. Marzi. Dated 
October 10th. (Complete.) 

18.066. Improvements in electrical exercising apparatus.” A. M. CROOKER 


and F. N. McDONALD. Dated October llth. 
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18,067. “Improvements in electric stop motions for warping machines.” 

18,099. “Improvements in or relating to electrically-driven vehic'es.” 
F. Pokscnt. Dated October llth. (Complete.) 

18,114, “Improvements in polyphase alternating current transformers.” 
C. BCHATLER. ted October llth. (Complete.) 

18,119. ‘Improvements in connections for electric fuseboards, switches, and 
like apparatus. H. D. Bartow and L. Bartow. Dated October llth. 

18,127. “Improvements in the distribution of electricity to a plurali y of 
electro- motors. T. VON ZWKIGBERGK. Dated October 12th. 

18.156. An improved method of automatically regulating the flow of 
liquids, gases, electricity, chemicals, and powders." W. P. Mites. Dated 
October 12th. 

19,175. An improved advertising clock either combined or not, with an 
electric slarom or call.“ P. Rover. Dated October 12th. (Comf lete.) 

18,184. “Improvements in shades of electric incandescent lamps.“ 
SIN I. GLOBE, LIMITED, and E. A. Livet. Dated October 12th. 

18,195. Improvements in or relating to incandescence electric lamps.” 
P. Kopp. Dated October 12th. 

18,288. ‘ Improvements relating to electric terminals for cable connections.” 
R. F. HALL. Dated October 18th. 

18,234. “Improvements in electrical switches or contact breakers.” 
HALL. Dated October 18th. 

18,235. 
lamps.“ 

18,254. 


THE 


R. F. 


L. N. Wittiams. Dated October 18th. 
% An automatic switch to be used on wires carrying electric currents 


An improved Wes device for electrically lighting miners’ safety 


for the purpose of cutting off these currents when the main wires break from 


any cause, or are otherwise interrupted.” P. Browne. Dated October 13th. 

18,282. Improvements in the junction boxes for electric cables, and in 
forming branch connections therefrom.’ J. A. JECKELL. Dated October 13th. 
(Complete.) , 

18,288. “Improvements in junction boxes snitab'e for connecting electric 
conductors.” J. HETHERINGTON and Tue BRITISH ELECTRIO TRANSFORMER 
MANUFACTURING Company, LimITED. Dated October 18th. 

@18,284. ‘Improvements in electric. transformers.“ A. F. Berry and THE 
- Britia ELECTRIC TRANSFORMER MANUFACTURING Company, LimitEp. Dated 
October 18th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Br ecifications may be obtained of Messrs. W. P. THomPrsun 
end Co., 823, High Holborn, W. C., and at Liverpool, Manchester, and Birmir g- 


bam, price, post free, 9d. (in stamps). 


26,863. “Improvements in avd in connection with radiating axles fer elec- 
tricall ited. 


y N rallway er tramway cars.” Siemens Brothers & 0o., 

Siemens & Halske, Aktien Gesellsehaft.) Dated December Tth, 1898. Relates to 
means for enabling radiating driving axles to be employed without pivoted 
frames on electrically-propelled vehicles. On the electromotor casing, which is 
connected to the axle, is fixed a pivot engag:ng with a socket on the underframe 
of the car, while the axle boxes are made capable of shifting rela ively to the 
‘car body, so thatthe propulsion is transmitted froin the driving ax e to the body 
through we pivot. The wheels are caused to take the radial position on curves 
by the action of their own flanges, or by means of one or more auxiliary wheels 
combined with the motcr casing and guided by the rails or by the slot rails. 
The axie is held in the normal position by a lug on the motor casing engaging 
spriegs on the bearer. An auxiliary axle and wheels in bearings on the motor 
casing to control its position is provided. In a modification, the bearings of the 
auxiliary axle are on the car body and the axle then sides transversely thereto. 
A guide wheel is carried by a rocking bar which supportsthe motor. 3 claims. 


26,606. “I vements la and relating to electric switch or key lamphotdors or 
sockets.” P. 8. t and Veritys, Limited. Dated December 8th, 1898. Relates 
to a key or like switch for a lampbolder. The interior portion is made up of 
three sections. The upper and lower sections are porcelain or like blocks 
fitted with terminals and contacts. The intermediate portion consists of a 
frame in which is fitted the rotary disc carrying contacts adapted to engage the 
fixed contacts. The disc is turned by a handle or key and a cam and spring are 
provided to give a snap action. 4 claims. 


25.896. N In connection with electric lamphoiders or sockets.” 
p. Q. Ebbutt aad Veritys, Limited. Dated December 8th, 1498. A cylindrical 
insulator is made with two deep rectangular slots to receive connecting blocks 
and screws for securing the supply wires therein. Cylindrical holes in the 
insulator, below the blocks, receive plunger carriers which are secured to the 
blocks by screws. The plungers are made hollow and with lips which are 
retained by pressing in the open ends of the carriers. 2 claims. 


26,066. “improved dynamometor or weighing machine.” W. P. Thompsor. 
(M. 8. Elworthy.) Dated December 8th, 1898. The pull exerted on the eyes draws 
the rod carrying a piston out of the casing, and compresses a rubber bag. 
Liquid is contained in the bag, and in a pressure gauge cummunicating with 


the bag through the port. The pull is thus indicated and, if desired, recorded. 


The pressure gauge or gauges may be placed at a distance and connected by 
pipes. 3 claims. ö A 


26,061. “improvements in Inenlator brakes for etectric conductors.” C. Peltenz. 


Dated December 8th, 1898. Brackets for supporting the insulators for electric 
conductors are forined of four metal rods or tubes arranged in any direction. 
Clamps formed of a central block and outer plates are arranged togrip the bars, 
&c., by means of a bolt and nut or by the bolt end of the insulator shank. The 
insulators may be in any position, and, in the case of tubular frame Lars, the 
wires ay be c+rried inside the tubes tu or from tbe insulators. 2 claims. 


26,086. 
meters.” p. Pichard. Dated December &th, 1898. The electr e circuit contain- 
ing an induction coil is completed at the period of ignition by the end of the 
lever being drawn by the spring into the notch in the cam ring, and so causing 
the terminals to come into contact. The apparatus is mounted in a box of in- 
sulating material which can be turned about the axis of the cam to alter the 
time of ignition. 2 claims. 


26,026. ‘“‘improvoments in and relating to galvanio hatterles. W. 8. Heys. 
(8. shiberterg.) Dated December 9th, 1098. Relates to batteries in which a 
porous cell is surrounded by a solution of copper sulphate in whith a copper 
electrode is immerred, and consists in providing the porous cell with a double 
wall at the part opposite the copper electrodes, so that the copper which 
becomes deposited coats the exterior surface of the outer wall and the porosity 
of the cell is not diminished. 2 claims. - 


26,067. “‘A new or improved holder for electric glow lamps.” H.C. Gover ard 
C. F. Procter. Dated December 9th, 1598. A porcelain or other insulating ring 
receives the cap of a lamp, and has bayonet notches to engage pins on the cap. 
An annular channel in the ring con‘ains terminal blocks to which the supply 
wires are secured by holding bolts. The channel also contains the coiled parts 
of two wire springs, the ends of these being set in holes in the ring and blocks; 
their middle portions are formed into loops carrying buttons which bear on the 
contact plates of the lamp. A cap is secured on the ring by two screws, a mica 
or like disc being interposed. 1 claim, . 


26,068. “‘improvements in electrical glow ee, Siemens Brothers and 
Co., Limited. Siemens & Halske, Aktion Gesellschaft. Dated December 9th, 189. 
Holders (ur eles lamps ure constructed without screws for holding 
the parts together. he central contact is carried on a metal plate and pro- 


vided with a binding-screw for a connecting wire. This metal piece is held 


“Improvements in methode and means ef electric ignition for explosion 


between two glass plates, and the body thus made up is passed laterally into 

an open cylindrica) case, four legs on this being previously bent outward. The 

body is then pushed down in the case, and the l are turned inward above 
the ends of the glass plates. The oase is provided with a binding screw 

for the other connecting wire. 2 claims. f 


oa 


26,136. “An improved electrical measuring instrument.” K. Lohner. Dated 
December 10th, 1898. Relates to energy meters. Power supplied electrically 
to platinum or silver wires is measured by the thermal expansion of these 
oausing movement of a pointer over a stationary scale, the effect of variation of 
temperature from other causes being neutralised by similar wires connected to 
the pointer but carrying no ourrent. Each wire is attached at one end toa 
stationary support, and at the other end to a lever which is fulcrumed by a silk 
thread connecting it with the adjacent support. The longer ends of the levers 
are connected by threads with a pulley on the axle of the pointer. Two su 
ports are adjustable. The wires are” connected in series and supplied with 
ourrent by yielding silver or platinum spirals. The instrument ayi arranged 
so th it all the wires and the threads are placed near together above the pointer 


axle. 1 claim. 
26,163. "I vements in and in connection with lo micrephone 
raum for 3 (Siemess & Halke, 
December 10th, 1998. Telephones are arranged for 


telephon 
malling.” Slemeas Bros. & Limited. 
Auction Geesiteobalt.) Pate oo 

use either for transmitting telephonic messages or for Morse telegraphio signals. 
The transmitting instrument is arranged as a combined microphone 
magneto having a common iron diaphragm. The microphone is in circult with 
the primary of an inducticn coil and the magneto coil is connected to one 


secondary coil; the other secondary is connected to line and the distant 
station. 8.claims, 


26,164. “A resistance switch for electric moters.” C. B. Callew aad J. Esk. 
Dated December 10th, 1898. Resistance switch for electric motors. Two con- 
ductors (or a number of sheets) adapted to dip in a liquid resistance are sas- 
pended by cords passing over pulleys and connected to a oross-bar, which is 
connected to the piston of a dashpot. On the spindle is also mounted a wheel 
fitted with a handle, and a cord carrying a weight. On lifting the handle the 
weight is raised and the plates fall at a predetermined speed into the resist- 
ance. When the plates are immersed, projections on the pulleys short-circuit 
the resistance through a bar. The handle is held on by an armature and 
magnet, or by mechanical means. On releasing the bandle, the weight causes 
the piston to descend slowly. Connection is made with the plates through tbe 
pulleys and rubbing-contacts. 6 claims. 


26,214. “‘improved electrical furnace.” E. B. Philligs aad W. N. Bray. Dated 
December 12th, 1898. An open furnace for making calcium carbide is 
built as shown in vertical section, the bottom being a block supported bya 
screw geared to a hand-wheel so that it may be lowered into an archway or 
through a floor supporting the furnace, as the carbide accumulates. In a modi- 
fied arrangement. the screw is supported by a bracket on a vertical shaft, and 
can be turned aside with the block from under the carbide. The screw may be 
replaced by a rack and pivion. The ends of the furnace are formed by two 
electrodes which are elongated and grooved borizontally, and are movable by 
screw clamps, each carried by two shafts und four wheels on plates. The sba‘ts 
can be turned by hand-wheels and the wheels are toothed to engage racks on 
the plates. 2 claims. 


26,248. ‘improvements in or relating to starting switches for electremeters er 
the like.” J. W. Gibbs. Dated Decctater 12th, 1098. Relates to motor - starting 
switches of the kind described in Specification No. 18,717, a.D. 1897, in which 
the main circuit can only be broken when all the resistances are inserted. In 
the present arrangement, sn electro-magnetic cut-out is provided in order that 
all the resistances shall be re-inserted in case of a failure of the current, and a 
second magnet may also be fitted to produce the same result in the case of 
excessive currents. 2 claims. 


26,261. “Improvements in the construction of electrieal transfermers with 
ventilating passages.” 0. T. Blathy. Dated December 12th, 1893. In order to 
ventilate induction coils the sections of the windings are separated by radial 
arms 80 as to leave an air space between them. In one form the sections are 
separated by simple radial arms of insulating material. The arms are formed 
with extensions which may also be connected together to f .rm an open or closed 
framework. The arms may be grooved, channelled or made hollow, 5 claims. 


26,267. “An improved method of and apparatus for the difter- 
ence of potential at the terminals of dynamo-Slectric and like mac * L do 
ek Dated December 12th, 1898. The difference of potential at the ter- 
minals of dynamo-electric and like machines is regulated by shifting the arma- 
ture longitudinally on its axis. The application of the invention to a generator 
driven by an electric motor is described. The armature is mounted on a 
hollow shaft capable of being moved longitudinally on the motor shaft by means 
of a solenoid supplied with the regulating current. A spring tends to retain the 
armature in its norna! position. In another arrangement the position of the 
armature is controlled by a centrifugal governor under the influence of a 
solenoid; again, it may be controlled by a piston acted on by a fluid under 
pressure. When the form of armature permits, the invention is applicable to 
alternators as well as to continuous current machines. 2 claims. 


26,310. “ 5 in junction boxes, sw wall slags, and distribulien 
boards for use h electric wiring.” G. A. Clark, W. MoAulay end J. A. MoLares. 
Dated December 18th, 1898. Relates to the construction of junction boxes, the 
bases and cases of electric switches, cut-oute, wall and ceiling roses, and 
distribution boxes. The cases may be of metal and provided with sweating 
boxes, or may be of insulating material when such sweating boxes are not 
required. The conductors are separated and protected from the metal casing 
by layers of mica, and the face of the box closed by a sweated metal plate. The 
arrangements of the parts are varied to suit the different circumstances; when 
used to support an electrolicr, the tube may pass through the cover of the rose 
and have a curved screw disc to receive the weight. For arc lamps the pins are 
socketed at each end, Jeads being sweated into the sockets after passing down 
through a divided insulating disc. In the case of switches and some wall 
sockets, the casing is extended backwards to form sweating chambers sach a3 
described in SpeciAeation No. 2,263, A. p. 1885, and the contact supporting disc is 
provided with a suitable metal cover. The provisional specification also refers 
to cast-iron distiibution boxes, divided by an insulating partition, and having 
the fuse passing up a glass tube. 4 claims, 


26,316. ‘‘improvements in means for su electrie motors for 
cars. J. Mcleod Murphy. Dated December 18th, 1898. Relates to means for 
supporting electromotors for tramcars. The frame of the motor is carned at 
one end by a spring hanger, and at the other is supported on a ba}l-bear:ng on 
the axle. Whe end of the frame is divided into two parts, having rece- 
which form ball races. The races are closed by caps which screw loo-ely into 
threeded recesses in the parts and rest upon the axle. To prevent the cape 
Aa turning, locking-pieces mounted on fixed brackets enter the notches. 

laims. 


26,322. “improvements in and relating to apparatus for regulating the differences 
of potential at the terminals of . aad liko machines.” L. de e 
Dated December 13th, 1898. (Date under the Patents, &., Act, 188. Sec. 1 
October 7th, 1898.) In connection with the apparatus for regulating the dirter- 
ence of potential at the terminals of dynamo-electric and like machines ces 
cribed in Specification No. 26,257, a.) 1898, means are provided which permit ot 
the longitudinal displacement of the armature by the action of a small force. 
These consi-t of atoftiroa pulley or bobbin mounted on the armature sha“. 
and forming in eflect a continuation of the armature. In addition, the pole 
pieces may be provided with lateral extensions so as to avoid disoontinuity in 
the magnetic circuit. 2 claims. , 


26,397. „An Improved acld-proof or non-conductiag material fer electrical and 
other purposes, and method of preparing the same.” C. Jung, A. Breober and A. 
Kittel, Dated December 13th, I-98. Relates to a composition for nse for e .- 
tric insulating, acid-proof, and tire-resisting parposes, aod as @ substitute for 
ivory, horn wood, coral, marble, vuleanised india-rubber, &'. The coins % 
is prepared by mixing the cascin from skiinmed milk with cellulose, anione, of 
other colouring matters, a resin solution such as gum, sandarac and mastio. @ 
resinous oil such as turpentine, and a small amount of amber solution. T'he 
mixture is treated at about 50 C., and is finally pressed into any desired -bape. 
8 claims. ¢ 
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tion. The system, however, has been adopted for reasons 
which differ somewhat from those that account for its 


“popularity on the Continent. The great expansion of three- 


phase work abroad was due in a great measure to the 


— necessity of transmitting power over considerable distances, 


but having thus transmitted the required’ power it was con- 
sidered more desirable to actually use this current for 
motors than to interpose any transforming device, and the 
results that have been achieved go far to justify such an 
arrangement. In this country, however, the advantages of 
polyphase working are being utilised chiefly for transmission 
purposes, and but few attempts are being madé to utilise 


polyphase motors; motor-generators or rotary converters 


being employed in conjunction with a direct current system 
of supply. 

It is not, of course, very surprising- that such companies 
as those in London which have been 80 closely identified 
with continuous current supply should still poak to continue 
as far as possible on the same lines. 

Moreovef, there seems to be little reason to doubt that the 
arrangement of polyphase generation and ‘conversion to 
direct current will be attended with considerable success. 
One has heard so much concerning the rapid extensien of 
three- phase work on the Continent that it is a little surpris- 
ing to find that during the last 12 months there has been no 
further remarkable increase of polyphase systems, at any 
rate, in Germany; and some little time ago one of the 
German technical papers published some striking and 
instructive figures showing the position which polyphase 
work occupies at the present time as regards public supply 
works, During 12 months ending March Ist, 1900, 163 
new works were opened, making a total of 652. In the 
previous 12 months there had been quite a remarkable 
increase in the number of three-phase stations—in round 
numbers, the increase was over 100 per cent., but during 
the year under review. the number of three-phase stations 
had increased only from 33 to 39, and the capacity from 
29,715 KW. to 35,150 KW., equivalent to 18°3 per cent. 

On the other hand, direct current is actually used in more 
than 80 per cent. of all the electricity works, their capacity 
being 58°8 per cent. of the total, which figures show a very 
slight decrease as compared with the previous 12 months, 

The number and capacity of single-phase and three-phase 
alternating plants have increased, as we have shown, only to 
a slight extent, but there is a very marked increase in the 
number and capacity of stations with mixed systems in which 


both direct and alternating currents are generated, or in which 


alternating current is used for transmission and direct current 
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for distribution. In 42 stations, against 33 in 1899, single- 


phase and two-phase currents are nsed, and their capacity has 


increased to 21,573 Kw., from 17,826 kw. in 1899. 
The number of combined three-phase and direct current 


stations has increased from 22 to 38; their capacity from. 


25,970 KW. to 46,608 Kw. ` The number of combined single 
` alternating and direct current stations has increased from 
five to six, and the capacity from 1,011 to 1,700 kw. In 
two stations having a joint capacity of 790 Kw., the mono- 
cyclic system is used. Steam is used exclusively in 58°6 per 
cent. of all stations, and the capacity of these works is 76˙5 
per cent. of the total capacity of all stations. 

Water- power is used exclusively in 11°4 per cent. of all 
stations, with a capacity of 8°2 per cent. of the total capacity 
of all stations, Among the 74 water-power plants is the 
largest electric power station in Germany, that at Rheinfelden, 
which has a capacity of 12,000 kw. In 144 stations with 
26,674 Kw. capacity, both water-power and steam are used. 
The number of stations in which the prime motors are 
driven by gas has increased from 21 to 29, but their capacity 
is still only 1 per cent. of all stations; 306 stations have 
a capacity of 100 Kw., or less; 249 stations between 
101 kw. and 500 kw.; 31 stations between 501 kw. and 
1,000 KW.; 29 between 1,001 Kw. and. 2,000 kw.; 17 
between 2,001 kw. and 5,000 kw.; and six having a 
capacity greater than 5,000 KW. ` 

Private companies own 463 of the works, while 166 are 
worked by municipalities, 

Among the direct-current stations 931 per cent. use 
storage batteries in conjunction with their generating 
machinery. l 

These figures must be of the greatest interest to English 
engineers, and if any conclusions can be drawn from them, 
they would be to the effect that three-phase works in which 
three-phase is actually employed in distribution are not very 
common, and in spite of a somewhat remarkable impetus 
given to these works in the year 1899, the total capacity is 
a good deal less than that of the stations in which three-phase 
currents are generated, but direct current distributed. As 
we have shown, the capacity in KW. of combined three- 
phase and direct stations has increased very considerably, 
and certainly has advanced at a much greater rate than that of 
plain three-phase works, for while combined stations have 
increased their capacity from 25,970 to 46,808 Kw., the 
three-phase have increased their capacity from 29,715 to 
35,150 Kw. These figures would show that the engineers in 
this country who have adopted a combined arrangement of 
three-phase and direct current have ample justification for 
the course they have adopted, if we can take German 
experience to mean anything. 

Nor can it be argued that combined arrangements in this 
country have been merely dictated by the desire to obtain 
direct currents for tramway purposes ; for, on the contrary, 
the largest schemes which are being carried out have been 
rather to obtain the benefits of economical transmission over 
wide areas for lighting and power purposes. 

No one could for a moment deny the advance in electric 
distribution that has been created by the development of 
three-phase machinery, but one has a perfect right to resent 
any statements which seek to decry direct current plant as 
obsolete. We are afraid that persons who have three-phase 
plant to push are a little too ready to seize upon the commu- 
tator and brushes of a direct current motor as sources of 
trouble, because there are many instances within our own 
knowledge where such machinery has run for weeks 
together without any examination. The direct current 
motors Which are being used at the present moment are 
nearly always made with a fixed lead, and as they are gene- 
rally provided with self-oiling bearings, they can be relied 
upon to run for a considerable period without requiring the 
slightest attention, As we have pointed out on more 
than one occasion, three-phase plant is being erected in 
this country in conjunction with sub-stations where rotary 
converters transform the current into direct, so that it may 
be used for traction purposes. We do not say that the 
schemes which are being carried out are not justified, 


~ 


but there is a danger lest the desire to put in thre- 
phase plant should be carried a little too far. There are in 
America an immense number of tramways on which poly- 
phase transmission is being employed, but it has been an 
open secret that many of them were by no means justified in 
adopting such a system. 

This being the case, therefore, it would be just as well for 
engineers on this side of the Atlantic to bear in mind some 
remarks which were recently made by Prof. Louis Bell on 
the subject of three-phase transmission for railway work, 
One need hardly say that Prof. Louis Bell has been, and 


is, probably the most ardent champion of three-phase 


work in America, and if he considers it advisable to 
advocate greater caution in polyphase work, we may be sure 
that it is worth listening to. In reviewing the application 
of electricity for railway work, Prof. Bell, in the „Streel 
Railway Journal, states that he considers it his duty to sound 
a note of warning—a warning not directed against power trans- 
mission to rotaries, but against making a fetish of any 
method, however intrinsically useful. He says that many 
of the roads are transmitting power wisely and economically, 
but on the other hand, there is little doubt that some are 
wasting their substance fruitlessly in zealous endeavours to 
follow the latest fashion. 

He goes on to say that in point of solemn fact it is sound 
engineering to transmit power only when such transmission 
has a logical economic reason for existence. Every such 
plant of course wastes power in the transformations neces- 
sary for its operation, and must show due cause therefor in 
an ultimate saving, or stand condemned. It is worth while 
quoting the remainder of the Professor's remarks, which are 
as follows :— 


In the ordinary use of rotary converterg there are to be 
encountered the aggregated losses in the transformers, the lines, and 
the rotaries themselves. In these are consumed under ordinary 
conditions of load from 20 per cent. to 25 per cent. of the energy 
input. This loss is irretrievable, and must in some way be com- 
pensated if an economic result is to be attained. For every 


75 Kw. to 80 kw. delivered by the rotaries 100 kw. must be 


delivered at the generators, and in addition one must buy 
and instal transformers and rotaries nearly equal in output to the 
main generators, besides installing the transmission line itself. 

That is, to deliver 75 Kw. or 80 Kw. to the lines, one must have a 
rotary converter of that capacity, transformers for the same, anda 
100-Kw. polyphase generator at the other end of the line. If one 
can drive that generator by cheap water-power, the outlook is 
generally comforting, but when it is deliberately proposed to drive 
it by steam-power, there must be a truly prodigious saving some- 
where to offset the necessary and unavoidable losses. If one is 
dealing with 10,000 Kw., instead of 100, the need of showing a saving 
is by so much the more imperative. Now, it is undonbtedly true 
that power can be generated much more cheaply on a large scale 
than on a small one, and in this fact lies the key to the situation; 
but unless the saving is in the neighbourhood of 25 per cent. or 30 
per cent., there is a hard outlook for economy in using rotaries, and 
the bigger the system the more difficult is it to show such a saving. 
In considering the application of transmission methods on a large 
scale, a good preliminary step is to consider the effect on the economy 
of a great station of merely putting up a heavy partition wall 
dividing the station into two cqual and symmetrical parts, and 
forbidding employés to cross from one to the other upon any 
pretext, without an hour's notice of their intention. Unless 
the total cost of the year’s output would be increased at 
least 25 per cent, by this simple change, sufficient reason for 
the use of rotaries rather than distributed stations will have to be 
looked for with a search warrant. In rare instances some one site 
for a station may have great natural advantages, and lead to 
economic results that could not otherwise be approached, but it is 
not safe to jump at such a conclusion or to accept it without heavy 
preponderance of evidence, particularly in view of the fact that even 
sub-stations require costly space and considerable attendance. If, 
in the course of events, it becomes generally feasible to use alter- 
nating motors for traction purposes, the case will resolve itself into 
a simple transmission problem, and a favourable solution will not be 
difficult to reach. At present, as I have endeavoured to point out, 
the application of transmission methods to traction work involves 
economic losses so considerable and serions that one will do 
well to stop and think twice before incurring them. In very mauy 
cases they can be more than offset by gains due to the very processes 
that involve them, but it is worth while to call forcible attention 
to the fact that such is by no means a foregone conclusion. 


Ix our present issue we continue the 
description of these works, which we 
commenced in our last number. As then 
stated, our object is to present some idea of the very 
high grade of organisation under which much of the work 


The Tool Works of 
Ludw, Loewe Co. 


— 
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is being done with which our manufacturers have to 
compete. More especially we would point out the general 
tidiness, which is in such marked contrast with the condition 
of our more old-fashioned works. Even in an old works we 
see no reason why each section of the shop should not be 
taken in hand in turn, stripped of all useless accumulation, 
cleaned and whitewashed, and its tools refired if necessary, 
and then put for the future upon the tool-room system, the 
starting of a tool-room being the first essential of good 
shop management. 
organised, each section of the shop would be placed on the 
system as it was got ready, and soon the whole shop would 
thus be brougbt into line. We do not say that good 
work is not or cannot be done in the old-fashioned 
shops, but we do state emphatically that it cannot be 
done so cheaply as in a modern or well arranged shop, 
clean, and well provided with travellers, Moreover, the 
shops that are comfortable, and that provide for the comfort 
and cleanliness of the men, can have the pick of these, and 
with facilities for cleanliness, the presence of a dirty work- 
man should be an offence against his fellows. At this present 
time manufacturing in German shops is comparatively modern. 
They are thus placed at a considerable advantage, just as so 
many of the new American shops have been. Our English 
shops are many of them old, and have grown up piecemeal, so 
that economy is hopeless, and reconstruction alone can save 
them. But there are newer shops that only want reorganis- 
ing, to come into the front line. The day fii gone by when 
successful engineering construction can be carried out in 
abandored cotton factories or other spent buildings. Light, 
air, warmth, cleanliness, and organisation, are all requisites 
to success. To obtain these in fullest measure has been the aim 
in the Berlin shops we describe, and no expense has been spared. 
At the same time there is no ornamentation and no striving 
after architectural effect; everything is subservient to its 
use. We note also that a department, as we may call it, of 
the business is that of furnishing the information that may 
be required by customers, regarding the provision of machines, 
gauges, and so on, for carrying on the production of a 
certain articlein the best manner. In the modern system 
operations are very much divided. The absolute inter- 
changeability of the parts of small things like rifles or 
sewing machines seems to be much easier to obtain than the 
same quality in large articles. Americans claim to secure 
it, but do not succeed to anything like the extent that is 
attained by, say, Willans & Robinson. In the ability to do 
things well our own people are not excelled; it is only in 
the conviction that the modern system is so necessary that 
some of them still appear wanting. 


Ir behoves station managers to take 


The Dangers of High every possible precaution that experience 


Tension Supply. 


and foresight can suggest to safeguard the 


lives and persons of those employed under them in con- 
struction and maintenance. We cannot, this week, go fully 
into one df the regrettable accidents which has just occupied 
the attention of a Coroner’s jury, but may return to the subject 


again. The lessons to be learnt from the fatalities in electric 


light stations seem to be two-fold. Firstly, that unskilled 
workmen should never be permitted to do work in, on, or 
about high tension switch-gear or boards, unless a fully 

ualified and properly trained member of the technical staff be 
deputed to supervise the work, which should be carried 
on continuously under his eye. Secondly, that the Board of 
Trade and the Home Office will be forced to take stringent 
measures to ensure compliance with common-sense regula- 
tions, and if the “ suggestions and recommendations ” of the 
latter department be not acted on in the spirit, we shall 
certainly see rigid and hide-bound rules issued, as in other 
trades. Surely engineers are wide awake enough to recognise 
that, unless the documents issued by such authorities are read 
and adopted without compulsion, there will come a time 
when they will be coerced into taking care of the men they 


employ. Lastly, the Home Office should draft a sensible . 
set of rules for safety, omitting mention of “ india-rubber 


oil cans” and auch like creations of the unpractical brain. 


The tool room having been first 


THE E.M.F. OF ALTERNATORS ON OPEN 


CIRCUIT. 
By C. C. HAWKINS. 
(Continued from page 656.) 
BELow are tabulated the values, with and without fringe, 


of the net average E. M. F., effective E. M. F., form factor, and 
K for one, two, three and four slots per pole, these slots 
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Fig. 4.—Two SLOTS PER POLE. 


being equally spaced over the pitch as might be the case in 
a single-phase alternator. The gross average E.M.F. for a 
pole-width equal to the pitch is represented in both cases by 
1, 2, 3, 4, or more, according to the number of slots, and 
for other ratios of pole-width is equal to either the upper or 
lower line of fig. 2 multiplied by the number of slots. The 
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TaßgLE I..—NET AVERAGE E. M. F. WITHOUT FRINGE. 


Ratio of pole width to pitch. 


Number of Slots. 


One slot per pole OR | 1 | 2 3 4 5 6 | 7 8 9 1 
Two slots „ 8 2 i 4 i 6 8 1 1 | 1 1 1 1 
Three „ „ wt 3 |} 6&6 9 1:066 1'166 1.266 1366 1466 1:566 1'666 
Four „ „ — 4 2 11: 13 15 1:7 19- 2 2 2 
Fifty „ „ 1476 900 12˙75 16 18°75 21 2275 24 2475 25 

} | 

TABLE II].—ErrnctiveE E M. F. wrrnoor FRINGE. . 

One slot per pole 316 4475 ‘548 632 ‘707 77 896 895 95 1 
Two slots „ 4475 | 632 775 895 1:00 1095 1182 1°265 134 | 144 
Three „ „ 548 775 95 1152 1:352 1°53 166 175 1.832 1918 
Four „ „ 632 895 1-182 1°48 1°73 1°95 214 2'28 2'36 2°45 
Fifty „ „ | 4°84 | 9°32 13°45 17°15 20:4 23-21 25˙6 273 28°42 29 

i 


| | | | i = 


Taste III. —- VALUES or k' = THE Form FACTOR wrrHovr FRINGE. 


1 825 | 


One slot per pole. S816 2024 1:58 1'414 1-29 1195 112 | 1055 1 
Two slots „4% ee | 224 | 1:58 1°29. 112 1-00 1'095 1185 | 1265 | 134 1-414 
Three , „ o ” 1:825 , 1°29 1055 1032 | 1:16 1°205 1215 119 | 1:17 1'15 
Four „ „ 1˙58 1:12 1:076 114 | 115 1:145 1125. 114 ! 118 1:225 
Fifty „ „ 1018 1:036 1:054 1:071 | 1-088 (1105 1121 1136 115 | 1:16 
{ j 
TABLE IV.—VALUES OF K WITHOUT FRINGR.* 
| | : 
One alot per pole a 3°16 | 2°24 1°825 158 1414 129 1195 112 1056 | 1 
Two slots „ —*—-—ä . DA 1˙58 1-29 112 {| 1:00 912 85 79 745 707 
Three „ „ | 1 825 1-29 1:055 96 902 8475 79 727 68 637 
Four „ „, 158 112 984 927 8625 814 765 713 357 12 
Fifty „ „ a 966 932 897 857 82 | 78 ‘731 682 633 58 
| . i ! i 
By some writers the coefficient 2 in the E. M. F. equation is combined with the following table, making each value of x twice 
that given in the present paper. 9 ‘ 
TaBLeE Ia.—Net AVERAGE E. M. F. WITH FRINGE. 
i | 
One slot per pole 8 2⁴ 35 4368 52 6125 7 | 782 | 88 9882 1 
Two slots „ .. 4625 625 776 92 98 100 100 100 100 1 
Three „ „, „ 671 8625 1057 1175 1275 1:36 1442 ; 152 1592 166 
Four „ „ ne, ue 86 112 1374 154 168 1°81 192 {| #199 | 200 2°00 
Fifty „ „ 1005 | 1312 16 | 183 207 | 224 23.5 | 2445 24˙8 25 
i ö = l 
TaBLE IJa.—EryrecTIvE E. M. F. WITH FRINGE. 4 
. t | ; 1i 
One slot per pole 3939 494 58 | 65 722 79 | ‘846 904 96 1 
Two slots „ 1551 7 83 935 1°04 1132 | 1-21 1285 135 1-404 
Three,, „ 17232 921 111 13 148 1°63 1-74 | 1°82 1-88 1913 
Four „ „, 912. 118 1°45 | 1°68 19 2006 220 23 | 24 2°45 
Fifty, „ 106 | u | 173 20 229 | 251 26-75 | 28-2 2875 20 
t Í i 
TaBLE IIIa. —For{m Factor WITH FRINGE. 
' ; , oe po 
One slot per pole a 1:49 14 | 1:33 1˙25 1˙18 1125 1:08 1˙0⁵ 10251 
Two slots „ — . . 1 ˙¹ 112 107 1015 1-06 1'132 , 121 1:285 135 : 1414 
Three,, „ ... 109 ! 107 105 111 1161 12 1.205 1˙2 118 ; 116 
Four „„ „ te — 106 1052 | 1065 1-09 113 1136 | 1145 1'155 12 1225 
Fifty „ „ 9.1053 | 1065 108 1:095 1'105 112 1.136 1115 1˙158 116 
| | : 
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TABLE V.— RATIO oF Maximum TO EFFECTIVE E. M. F. witH FRINGE. 


1:18 1:125 
85 81 
806 776 
776 ‘735 
| 716 


748 


| 
| 
i 


1:08 
‘775 


. 


| 
105 j 1025 1 
746 725 707 
706 672 637 
67 644 612 
655 617 58 


] 
One slot per pole . 254 | 
Two slots „ oe .. 181 
Three,, „, soe — 1 6¹ 
Four „ „ 1:405 
Fifty „ „ 1:23 


2°02 
147 
132 
1°25 
1:24 


1'385 1:265 
| 154 1:765 
1137 1˙35 
1368 
1* | 


1:18 
1:65 
1:56 


111 | 1°045 | 1 
1:555 | -148 | 1414 
1°65 1:595 ! 1°567 
165 1 68 
1°54 | 1: 


7 E. 


ratio of the net average E. M. F. to the gross average E. M. F. 
gives the width coefficient , and this multiplied by the 
form factor, &, gives the value of k. It is, however, need- 
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Fig. 7.—UNIFORM DISTRIBUTION OVER WHOLE SURFACE. 


S to add a table of 4, since the product, K, may at once 
obtained by dividing the effective E.M.F. by the gross 
average E.M.F. With a single slot there is no differential 
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action, so that the net and gross E. M. Fs. are identical, or 
the width coefficient is unity; consequently the value of k 
is the same as that of the form factor, and the curves of 
fig. 3 represent either the one or the other. In further 
explanation of the tables and corresponding diagrams, the 
reader may be reminded of certain facts bearing on the two 
When the fringe is neglected and the component curves 
are taken as rectangular, the form factor and K curves 


Fia. 8.— Raro masimum E.M.F. 


effective E. H. F. rk F BINGE. 


always pass through 1 when the pole-width ratio is 
equal to the space dividing two adjacent groups, i. e., at 5, 
333, and 25 in the case of two, three, and four slots respec- 
tively. Differential action here ceases, and for lesser pole- 
widths the two curves coincide. The final rise of the curves 
then becomes more and more steep as the number of slots is 
increased; but when so large a number is taken that the 
winding practically covers the whole surface, the final k for 
zero pole-width assumes the value 1. In this theoretical 
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Fig. 9.—Ratio FOR TWO SLOTS PER POLE. 


case where the normal induction is regarded as being 
maintained although the pole is reduced to a line, the 


effective E.M.F. v infinitely small number x n 
rane average E. M. F. infinitely small number x n 


where 7 is the number of slots, und this is always infinite, so 
long as n is finite, but becomes 1 when u is itself infinite. 
Next, the form factor curves for three and four slots have 
points of inflection, and corresponding inflections may be 
traced in the K curves. These are due to the altered state 
of affairs which is produced when the pole-width causes a 
new differential action to be set up; thus with three slots a 
maximum value of the form factor occurs at 666, and with 
four slots a minimum occurs at 75 and a maximum at 5. 
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In the case of the two-slot curve, the change of curvature at 
5 is not so marked, but is present. 

When the influence of the fringe is taken into account, 
and there is more than one slot, differential action is 
always present to a greater or less degree, and there are no 
abrupt changes at all. ‘Consequently, although following in 
each case the same trend as when the fringe is neglected, 
the curves are on the whole more smoothed out. The points 


e e . N. 0 7 . 9 
RATIO OF POLE WIDTH TO PITCH * 
Fic. 10.—Ratro maximum E. M. F. 


r FOR THREB SLOTS PER POLE. 
effective E.M.F. 


of inflection are also transferred to a later stage corresponding 
to a lesser pole width; the form-factor curves for more than 
one slot, do not pass through 1, but simply descend to a 
minimum and then rise again, while they never coincide 
with the K curves. 
The general conclusion to be drawn from a comparison 
of the curves with and without fringe is evident. When the 
fringe is taken into account the value of K is reduced 
appreciably. Further, the error involved in the assumption 
. that there is no fringe is a maximum for a single slot, and 
gradually diminishes as the number of slots is increased; 
but even with a winding covering the entire surface of the 
armature is still considerable, unless the pole“ width is 
unusually large. . | es ee 
Lastly, the ratio of the maximum to the effective E.M.F. 
is of interest to the designer, since from it must be deter- 
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Fic. 11.— RATIO maximum E. M. F. 


. rok Four SLOTS PER POLE. 
etlective E.M.F. 


mined the greatest voltage which the insulation has to with- 
stand. Whilst the curves for one or a large number of slots 
are sinooth whether the fringe be taken into account or not 
(fig. 8), the curves for two, three, or four slots are zigzags, 
having two or more maxima points according to the number 


of slots, which can be at one and the same time under one 
pole. When the fringe is taken into account, as shown by 
the full-line curve of figs. 9, 10 and 11, the zigzags are 
smoothed out into an undulatory curve of which the maxiina 


values are reached with a greater pole-width than when 


there is no fringe, while the minima occur with smaller pole- 
widths. It will be seen that a great difference in the value 
of the ratio is produced by small differences in the pole- 
width, if this be such that it either just includes or excludes 
an additional slot. 

(To be continued. ) 


THE CONTINUOUS. CURRENT ARC. 


In a paper read before the International Electrical Congress 
in Paris, Mrs. Ayrton made an important contribution to the 
practical side of the theory of the direct current arc, and 
ulso gave an interesting piece of reasoning on the ‘nature of 
its physical constitution. The object. of the paper was to 
discuss a curious relation between the total light emitted by 
arcs of different lengths, using the same current and the 
same carbons. This relation was shown by a set of curves 
plotted from the results of M. Blondel, and in fig. 1 we 
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Fig. 1. - CoRVE CONNECTING THB: ARC LENGTH WITH THE Tora 
Ligut EMITTED FRON A 10-AuPEnR ARO. Carbons: Positive, 

8 mm. cored; negative, 6 mm. solid. 


reproduce the most characteristic of these. The occurrence 
of the curious dip at the point marked x in the figure indi- 
cates some hitherto unrecognised peculiarity. Prof. Ayrton 
had previously shown parts of similar curves in a paper read 
at Chicago in 1893, and the real existence of the maximum 
and minimum points has been verified by recent experiments 
at the Central Technical College. 

The total light emitted by the arc depends mainly on two 
things, on the sizes of the crater and the white hot spot on 


Fic. 2.—Forms oF Arc Carzoss. Positive, 13 min. cored; 
negative, 11 mm. solid. = 
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the negative carbon, and on their freedom of exposure, since 
the brilliancy of the crater js a constant quantity for given 
carbons, and the light given by the vapour of the arc, and 
of those parts of the carbons which are. red hot is quite 
small, Now the size of the white hot spot has been found 


Mrs. Ayrton to be constant for a given current, and that 

the crater nearly so, only increasing slightly with the 
eth of the arc. Consequently, for an explanation of the 
p at x in fig. 1, it is necessary to look to the form assumed 
the carbons, and to the exposure of the crater and the white 
fot; and since the crater is by much the more important of 
je two, the form of the negative carbon which intercepts 
le crater light is much more important than that of the 
psitive carbon which intercepts the light from the white 
bot. So far the matter is well understood, and the recog- 
tion of the value of small negative carbons is due to these 
Insiderations. Now Mrs. Ayrton showed in 1895 that with 
Mee currents and small arc lengths, the negative carbon 
essumes a much more taper form than when the currents are 
small and the arc length large, and that in the former case 
here grows a very sharp supplementary point at the extremity 


re is lengthened. The four figures of fig. 2 show this very 
early, and it is easy to see that the ex e of the crater 
better in the short arcs than in the long ones. The 
meaning of the dip at x in fig. 1 is now clear. At a certain 
point the exposure of the crater is actually reduced by 
ncreasing the length of the arc, since the loss due to the 
hange of the form of the negative carbon more than com- 
ensates for the gain due to the increased gap. The com- 
mercial significance of the observation is not in the absolute 
pain of light by the better exposure of the crater, but in the 
maller power required to burn short: arcs, so that if equal 
amounts of light can be obtained from long-and short arcs, 
it is more economical to burn short-ones than long ones. 
Mrs, Ayrton quotes her own expressions for the power 
absorbed in an arc, viz. :— 


38°88 4 + 3°11 + 11°66 watts at the carbon surfaces, 
(2°07 a + 7•˙44) I watts in the arc, 
where a is the current in amperes, and / is the gap in milli- 
UCI CS 5 

lu a 10-ampere arc, for example, for each additional 
millimetre of arc length 3 watts is converted at the liglit- 
giving surfaces, and 28 watts in the arc vapour, from which 
no useful light is derived. Thus the proportion of the whole 
power converted at the luminous surface is greatest in the 
shortest ares. Not only, therefore, does a short arc trans- 
form the greatest possible part of the power of the dynamo 
into light, but if it is also a large current arc, it permits us 
to utilise the greatest possible quantity of this light. In 
short, the very short arc with large currents combines all the 
conditions necessary for the greatest economy.“ To corrobo- 
rate this result, Mrs. Ayrton plotted the figures of a number 
of M. Blondel’s results in curves connecting the efficiency 
and arc length, and found her conclusions thoroughly sup- 
ported, 

There is one other consideration which tends to economy with 

arcs; it is that the negative carbon, if not both carbons, is 
consumed more slowly than in a long arc for the same current. 
There are two reasons for this. First, the short arc extends further 
along the negative carbon, and protects it better from the air. 
Secondly, the carbon thrown ‘off from the positive, instead of dis- 
tribating itself and being dissipated, remains on the negative point 
and forms there, I think, that supplementary point which is the 
particular cause of economy in short arcs with large currents. 
ae sharpening of the negative carbous with large currents and a’ 
bort arc has thus a very practical value. It allows us to approach 
| the ideal conditions for the arc as regards economy. These ideal 
me “Oditions are: (1) That the distance between the carbons be zero, 
| and (2) that the extremity of the carbon be infinitely thin. It is 
ee that this ideal can never be realised, but it is always well to 
Tecognise the ideal, for it points the way to progress. The most 

evident progress in this case would be: First, to employ with given 
ae carbons the shortest arcs and the largest currents possible, without 
me °2PToaching too near to the hissing point. Secondly, to find a 
we "egative carbon which, when burning in the arc, shall have an 
j extremity even longer and thinner than the carbons employed at 
Present, and which, nevertheless, shall burn much more slowly. 
! 


The second section of Mrs. Ayrton’s paper deals with the 
nature of the arc itself, in proposing an explanation of the 
right hand part of the curve of fig. 1, where the emission of 
‘am light decreases with the increase of the arc length. The 

conclusion is drawn that the arc contains particles of carbon 

i ondensed from the body of carbon vapour, which forms the 

general atmosphere of the arc. That the arc is in fact a 

11 5 mist. The facts that are taken into account are the 
ON — 


fue light from the crater, believed to be constant intrinsic 
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the negative carbon, which disappears entirely when the 


695 


brilliancy, diminishes as the thickness of the arc atmosphere 
though which it is transmitted is increased, by increasing the 
arc length. The curve of fig. 1 falling steadily towards the 
right is evidence of this. | 

Herzfeld, in 1897, drew solid particles of carbon out of 
the arc by means of a highly charged plate placed 8 cm. 
from the arc. l 

One arc throws a shadow from the light of another arc. 
(A photograph to show this is reproduced in Mrs. Ayrton’s 
paper, but no trace of the shadow can be seen.) 

The light of the crater is similar in colour to that of the 
sun, whereas, from its temperature, it should be much 
yellower; unless the emissivity of the sun is supposed to be 
10 times that of the crater, an unreasonable supposition. 
It is accordingly probable that some of the yellow light of 
the crater is absorbed in the arc. 

The arc itself emits violet light. 

Mrs. Ayrton concludes that the arc consists largely of a 
carbon mist, the condensed particles of which absorb yellow 
light, and reflect violet light, and that the crater light trans- 
mitted through the mist loses intensity through absorption 
and repeated reflection. | 


THE BURGDORF-THUN POLYPHASE 
ELECTRIC RAILWAY. _ 


Translated from the Danish paper Ingeniören by J. LEHMANN and 
W. Park. The original article was written by WIL. Runa, E. E., 
of the firm of Brown, Boveri & Co. 


| (Continued from page 616.) 
The Contact. Wires, — These consist of two 8-millimetre 
wires of hard drawn copper, supported by suspension wires, 
which are stretched between poles on either side of the track. 
The poles are wooden ones except those at the stations, which 
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CONTROLLER. 


are madeof iron. The insulation of the wires is double through- 
out, and each insulator has been tested for 6,000, volts 

ure. The suspension wires consist of 6-millimetre steel 
wire, and are tightened by special straining screws, admitting 
of a lateral movement of 12 inches, so as to permit the con- 
tact wires to be placed exactly in their proper position above 
the rails. As a J [-shaped collector is used instead of the 
ordinary trolley, the contact wires are suspended in zig-zag 
fashion, so as to produce equal wear throughout the whole 
width of the collector. At their points of support, the wires 
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are placed 17 feet above the rails, the lowest part of the 
wires being thus 16 feet over the rails. The supports are 


about 114 feet apart, but this distance is considerably” 


decreased where roads cross the line, and where the curves 
are sharp. | | i 

As the current flows through the rails,a good conducting 
connection between consecutive rails is necessary, and instead 
of the usual copper bonds, another device, patented by 
Brown, Boveri & Oo., is used, in which the rail ends and the 
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run at a speed of 11 miles an hour, and are able to haul 100 
tons up an incline of 1 in 40. The gearing can be altered so 
as to produce a speed of 22 miles an hour, and the loco- 
motives can thus be used when necessary for passenger 
traffic, in which case they are only able, of course, to draw 
half the above load. The automobiles have the same appear- 
ance as the common railway coaches. At each end of the 
car is an enclosed platform for the driver. The roof 
supports the II-shaped collectors, and under the framework 
are arranged the resistances and other parts of the electric 
equipment. Each of the four axles is driven by a 60-H. p. 
three-phase motor, which is partly carried by the axle itself 
and partly by spiral springs in the usual way. The gear 
consists of toothed wheels. The motors are wholly 
enclosed in cast-iron boxes, and have openings in the 


top fitted with loose covers, enabling the brushes and 
. contact rings to be 


inspected from the interior of 
the car while running. Both of the motor bearings are 
self-lubricating. As far as the writer is aware, this type 
has never been used before in the case of railway motors, but 
it has proved a great success. The current collected from the 
overhead wire first passes the controller on the driver's plat- 
form, and from this goes through fuses to the stator wind- 
ings of the motors. By withdrawing the corresponding fuses, 
any motor can be separately cut out of the circuit. The 
rotor current is led to a starting resistance, each motor 
having its own. To start the car the driver, by turning a 


handle through 90°, first switches on all four motors con- 
nected in parallel; he then cuts out by steps the resistance 
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Luse-box; 
lectric heater; 


ings for trailers; I, Device for hauling down the contact bows; m, Catch for contact-bows ; a, Ducts for wires. 


Moron Car: Part SECTIONAL ELEVATION. 


inner surface of the fishplates are scraped bright and covered 
with a metallic paste, which prevents the contact becoming 
oxidised, and the fishplates are afterwards firmly screwed 
against the rails. Comprehensive researches have fully 
proved this method to he absolutely reliable. Cross connec- 
tious between the rails are provided at distances of 312 feet, 
and consist of copper wire 8-millimetres in diameter, screwed 
to the rails, and the connections treated with the same 
metallic paste. 

Motor Cars. — Different rolling stock is used for pas- 
senger traffic and goods traffic, automobiles being used 
for the former, whereas the goods trains are drawn by 
electric locomotives. Each motor car or automobile can 
seat 66 passengers, and is able to run at a speed of 22 miles 
an hour when ascending a gradient of 1 in 40, and drawing 
a total weight of 26 tons (motor car and trailing cars). In 
special cases, two trains can be coupled together, the total 
capacity then being 280 passengers. The electric locomotives 


in the rotor circuit,“ until it is finally short-circuited, 50 
gradually increasing the speed until it reaches its maximum 
value. To stop the car he has to turn back the handle in 
the opposite direction. To reverse the motion and drive the 
car backwards, two of the stator leads are reversed by a 
switch in the controller. The starting handle and the 
reversing handle are mechanically connected together in 
such a way as to make it impossible to perform the various 
operations in the wrong order. Moreover, a reserve switch 
is provided in the controller, by which the current can 
instantly be stopped, independently of the other apparatus 
The instruments for measuring the current and voltage, and 
a recording tachometer, are fixed to the wall above the 
controller. All passenger cars are fitted with Westing- 
house brakes ; for these an air compressor is mounted 


— 


* It would be possible to use a common resistance only if tke 
two motors were mechanically connected so as to ensure their being 
always in phase, but this is, of course, not the case. 
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in each motor car, and driven by a 4-H. Pp. motor, which 
is supplied with current at 100 volts from a small 
transformer placed below the car frame The com- 
pressed air is stored in a cylinder under the car. The 
starting and stopping of the compressor motor is accom- 
plished either by means of a common switch on the driver's 
platform or by an automatic switch worked by the com- 
pressed air. The brake-valve is placed immediately next the 
controller. The small transformer previously mentioned is 
also used for lighting and heating the compartments. The 
necessary fuses and other apparatus are installed on a special 
switchboard in a locked room on the car, where also the 
compressor and its motor are placed. In addition to the 
Westinghouse brake, each motor car is furnished with a 
common hand brake, acting on both sides of all eight wheels; 
these brakes, however, are never used except for stopping 
the train, no braking being needed when going down hill, as 
the motors automatically keep the speed constant, as already 
mentioned, 

The arrangement of the entire installation will be under- 
stood from fig. 8. Some particulars of the automobile are 
added below :— 


Total number of seats... i = 66 0 
is 55 second class... = 16 
j 5 third class = 50 
10 2 axles... soc 892 = 4 
Distance between centres of axles in the 
trucks pa 5 1 sss = 7 feet 24 inches 
Distance between centres of trucks ... = 31 feet 
“5 5 buffers 1 85 = 53 feet 6 inches 
Number of motors = 4 
Horse-power per motor = 60 H.P 
Total horse-power = 240 H. 
Voltage abe en = 750 volts 
Number of revolutions = 600 per minute 
Ratio of gearing =1to3 
Speed per hour... = 22 miles 
Total weight sy dec = 32 tons 
Weight of car alone. wid = 22 tons 
„ electric equipment = 10 „ 
3 „ One motor ss Ta = 15 „ 
(To be concluded.) 
CORRESPONDENCE. 


New Constant Potential Continuons Current Transformer. 


With reference to my article on “A New Constant 
Potential Continuous Current Transformer,” published in 
your issue of the 19th ult., I would like to point out that, 
in the event of the machine therein described giving 
trouble by sparking at the brushes, that difficulty may be 
overcome by the following modification: Let the armature 
winding be the converse of that previously described, viz., 
let the vrimary armature coils be chord wound, and the 


cc, Compensating coils; s c, Shunt coils, 


SEETOH oF TRANSFORMER, SHOWING ARRANGEMENT OF COM- 
PENSATING COILS. 


secondary the full pitch; and let the compensating coils 
(four in number in this case) be wound on the polar horns, 
as shown in the annexed sketch. The compensating coils 
must be connected so as to assist the shunt winding. 

The effect of increasing the load on the transformer will 
be to strengthen the magnetism of the horns, and, as this 
will affect only the E. M. F. in the secondary armature 
winding (owing to the small pitch of the primary coils), 
there will be a rise of the secondary voltage—the amount of 


which depends upon the pitch of the primary coils and the 
ampere turns in the compensating coils. 

This arrangement will probably give better commutation 
owing to the magnetism of the polar horns being 
strengthened instead of weakened as the load increases. 


Fred. W. Davies. | 


The Largest Motor-Generator Plant. 


With reference to the letter of Messrs. Brown, Boveri and 
Co. in your issue of the 26th ult., relative to the above, we 
would like to point out that the paragraph referred to is 
perfectly correct if the words installed by a single con- 
tractor” be added. The motor-generator sub-station in 
Milan referred to by Messrs. Brown, Boveri & Co., has been 
equipped by two contractors, namely, by the General 
Electric Company, U.S.A., and by Messrs. Brown, Boveri 
and Co. Moreover, the output of individual motor-genera- 
tors is comparatively small. 

The Manchester Square station of the Metropolitan 
Company will be equipped by us throughout with 500-Kw. 
units, having a total capacity of close upon 3,250 KW. as 
stated; this is the largest motor-generator station equipped 
by one firm that we know of, and, as far as we know, the 
only one that can compare with it is Messrs. Kolben’s station 
at Prague. 

Witting Bros., Limited, 
(Electricité et Hydraulique, 
A. C. ERBORALL,, Chief Enyineer. 


LEGAL. 


RECORDING TELEGRAPHS, LIMITED. 


Mr. JENKINS, Q.C., appeared before Mr. Justice Wright, in the 
Companies’ Winding-Up Court, on Thursday last week in support of 
the petition of Segrue & Co., Limited, for the compulsory winding- 
up of the Recording Telegraphs, Limited. He said there was no 
opposition by the company, but since the petition had been put on 
the file a resolution had been passed for voluntarily winding-up. 

Mr. AsHTON Cross asked that the petition should stand over, as 
the company's assets consisted of shares in another company which 
held a valuable inveution, which it was expected would become 
more valuable in a short time. 

Counsel for other creditors supported the petition, which his 
LorpsHir ultimately allowed to stand over and be mentioned 


again. 


»The petition of Messrs. Segrue & Co., Limited, for the compulsory 
winding- up of the Recording Telegraphs, Limited, was again before 
Mr. Justice Wright, in the Companies’ Winding-Up Court, last 
Friday. 

Mr. JENKINS, Q.C., said the petition was by creditors, and Mr. 
Neville, who appeared for the petitioners on the previous day, said 
be was in a position to produce evidence to warrant a compulsory 
order. His (Mr. Jenkins’s) clients did not want more than a super- 
vision order. 

Mr. AsHTon Cross, who appeared for the company, said it was 
not in the interest of all the parties that a large number of valuable 
shares now in the hands of the company should be put on the 
market at present. They were, in fact, their principal assets. 

Mr. JENKINS suggested that the best way would be to take an 
ordinary supervision order, as it would not interfere with the 
liquidator, who was the best person to realise. 

Mr. NEVILLE said he app:ared for creditors for over £4,000, and 
he asked for a compulsory order. 

Mr. JENKINS asked that the matter should stand over for a week. 

Mr. Cross: No doubt some of these creditors are genuine, but. 
others may be reduced in amount. 

Mr. JENKINS said at present there was no evidence that a volun- 
tary winding-up had been authorised. If a voluntary winding-up 
had been properly passed, he should like to amend the petition by 
stating facts which would justify a compulsory order or a supervi- 
sion order, but he could not do that now. He formally applied for 
leave to amend his petition, in order to introduce such allegations 
as the evidence justified. 

Mr. Cross said that the patents, which were practically all the 
assets of the company, were of great ultimate value. 

Mr. JENKINS said there was nothing very large in connection 
with the company except its debts. 

Mr. Cross: We wish to preserve these assets for the creditors. 

His LorvpsuHrP said the best course would be for Mr. Cross to file 
an affidavit showing there had been a resolution passed by the com- 
pany for voluutary winding up; and the other counsel would then be 
at liberty to prepare evidence and adopt any course they thought 
fit. He adjourned the further hearing for a fortnight. 


E 
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River Pr.arR ELECTRIC LIGHT AND TRACTION COMPANY, 
LIMITED. 


In the Companies’ Winding-up Court on Tuesday last week, before 
Mr. Justice Wright, the petition of Messrs. Glyn, Mills, Currie and 
Co. for the compulsory winding-up of the River Plate Electric 
Light and Traction Company, Limited, was down for hearing. 

Mr. Eve, Q. C., for the petitioners, said that the petition had been 
standing over pending the receipt of a report from a gentleman 
who had been sent ont to the Argentine Republic to investigate 
matters. He now asked that the petition should stand over until 
the first petition day of the next sittings. 

Counsel for the company did not object, providing that certain 
information was given in the meantime, and the petition was 
adjourned as desired, 


Coventry Gas FITTINGS, ELECTRICAL AND ENGINEERING COMPANY, 
LIMITED. 


BEFORE Mr. Justice Wright, in the Companies’ Winding-up Court, | 


the petition of A. Davis and another for the compulsory winding up 
of the Coveutry Gas Fittings, Electrical and Engineering Company 
was down for hearing. Counsel for the petitioning creditors stated 
that since the petition was presented a scheme of reconstruction had 
been laid before a meeting of the company, and a resolution was 
passed by the directors asking that the petition should be allowed 
to stand over for six weeks. 

Mr. BUCKMASTER said he appeared for two creditors, who said 
they had no knowledge of the scheme, and wished it to be laid 
before them in a formal and proper way. He suggested a fortnight’s 
adjouroment. 

His LorpsHIP: Let it stand for six weeks, with liberty to apply 
earlier if necessary. 


LONDON ELECTRICAL CAB Company, LIMITED. 


THe petition of C. E. Foster and others for the compulsory winding 
up of the London Electrical Cab Company, Limited, was before 
Mr. Justice Wright in the Companies’ Winding- up Court on Thurs- 
day last week. 

Mr. Couxskr., who appeared in support of the petition, read a 
lengthy affidavit, which stated that the company was formed in 
November, 1896, with a capital of £150,000, of which £100,000 was 
to be paid up. Its business was to acquire licenses from other com- 
panies for the sole use of electrically-propelled cabs in the metro- 
politan area. Only 63,614 shares were taken up on the strength of 
the prospectus, and allotted. Certain cabs were placed on the 
streets, but no dividend had yet been paid by the company. After- 
wards the public was invited, in another prospectus, to subscribe 
the balance of the £150,000, but only about £12,900 was applied for 
and allotted. The petitioners complained that the directors were 
not justified in going to allotment on the shares applied for, and that 
the allotment was not made properly and in the interest of the 
company, and did not leave sufficient money for working expenses. 
It was also alleged that by the payment of £21,000 to the vendors, 
the directors had been guilty of misfeasance. 

Mr. STEWART SMITH, for the company, said the only effect of the 
petition would be to put an end to all the assets which the company 
possessed. 

His Lorpsuir said it was clear the company could not go on. 

Mr. Surrz said it was not carrying on business. The undertaking 
had been sold, in so far as it could be sold, and had realised £3,362 
gross, which, of course, was divisible among the debenture holders 
of over £15,000, amongst whom were his friend’s clients. The com- 

y's assets were two licenses from the British Motor Car Company 
and the Electrical Power Syndicate. These were exclusive licenses 
and had a surrender value. Some of the petitioners were share- 
holders and debenture-holders as well. As to the alleged mis- 
feasance, he argued that the onus was on his friend to show specific 
acts. The winding up of the company, he argued, would put an end 
to the licenses, which were its only assets. 

His LorpsuHip asked what evidence there was of any value in 
these assets. 

Mr. SmitH said they were exclusive licenses for the use of certain 
patents ia the metropolitan area. 

Mr. Rp, Q.C., said he appeared, with Mr. Dunham, for two 
contributories whose conduct had been called in question, and they 
had filed atlidavits dealing categorically with the charges made. He 
submitted that no useful purpose could be served by making an 
order to wind-up, because there could be no assets available for dis- 
tribution amongst the shareholders. He argued that it was for the 
petitioners to show that some benefit would accrue to the general 
body of creditors on a winding-up order, which had not been done. 

Mr. BRAMWELL Davits, Q.C., appeared for Mr. Evelyn Ellis, a 
director of the company, who, he said, held debentures to the 
extent of 47, 000 and shares for £4,000 odd. He had put into the 
company £11,000 as compared with about £1,200 which represented 
the petitioners’ interest. He coutended that no possible good could 
accrue to the creditors from wipding up unless misfeasance pro- 
ceedings avainst the directors were successful. He submitted that 
his Lordship had no evidence of misfeasauce before him, and that 
he should have something of a more tangible nature before him 
before be made an order. Mr. Ellis had tiled an aflidavit absolutely 
denying the statements made by the petitioners, and saying that he 
had acted bond fide throughout. The only thing was whether the 


directors were justified in paying over one-third of the amount 
subscribed to the vendors who sold them the licenses under which 
the cabs were made. - 

In reply to his Lonpskrr counsei said the company had paid 
royalties of about £4 per annum on the cabs while they were in use. 
The whole of the plant had now been sold. He did not think the 
petitioners had shown any real substantial prospect of getting any 
assets by using the machinery of the Court and winding up the 
company, and urged that the allegations made against the directors 
were too vague for the Court to go upon. 

Mr. Counskr, in replying, said there were many matters which 


“required investigation, and there had been irregularities and con- 


cealments from the shareholders on the part of the directors which 
amounted to misfeasance. Thei whole of the cabs, for which the 
company paid some £60,000, had been broken up and sold for some 
£3,000, on the ground that the licenses could not be used. The 
licenses were therefore valueless. 

His Lorpsur said he would read the affidavits and give bis 
decision next week. 


JUDGMENT. 


Mr. Justice Wricut, in the Companies’ Winding-Up Court 
on Wednesday, delivered judgment. Before his Lordship did so, 

Mr. STEADMAN, one of the trustees, said he understood that it was 
stated at the last sitting of the Court that an order in the matter by 
Mr. Justice Byrne had been obtained by misrepresentations. If 
such a charge was made it would affect the trustees of the debenture 
holders. Both himself and the other trustee were substantial 
holders of deferred shares, and his partner’s shares amounted to 
about £3,500. They felt that under the circumstances they could 
not take any part in connection with the realisation of the 
debentures. 

His Lorpsuir said he could not go into details, but it appeared 
to him that the trustees had taken all the needful steps. Proceeding 
to deliver judgment, he said the company was formed for the 
purpose of working street cabs by clectric power some time ago. 
Now all this money seemed to have gone, and it was in a condition 
of being wound up. There were no unsecured creditors. The 
petitioners were secured shareholders and debenture holders, and 
they were entitled to an order if an order would do them any 
good. The only possible benefit he could suggest was that 
there might be results arising from certain proceedings, If 
there were any such results, they would, to the extent of 
£15,000, go to the debenture holders and not to the shareholders. If 
more than that was recovered it would go to the benefit of the 
shareholders. The petition was opposed by some large sbare- 
holders, some of whom were threatened with misfeasance proceed- 
ings on several grounds. The first was that there was no ground for 
believing that such proceedings would be successful, and that there- 
fore a compulsory order would be useless. There were other reasons 
submitted against the order being made. It appeared that the com- 
pany held patents, or exclusive licenses for patents, and that these 
might be of value. One of them was not assignable, and therefure 
could not be assigned to a new company. He saw no reason to doubt 
that the patents were of value, but no exact estimate was possible 
as to what that value would be—it must be a mere guess at present; 
it might be almost nothing, or it might be large. As to the objec- 
tions, he did not think they were substantial enongh to prevent his 
making an order. The petition, however, made a number of serious 
allegations, but it was supported by nothing in the way of evidence 
other than the statutory affidavit. A gentleman named Col. Foster 
had made an affidavit in support of the petition, but there 
was no reason to suppose that he knew anything whatever 
about the matter in the petition, except that his name 
was attached to it, and he (his Lordship) did not think 
he should act on the mere allegations of the petition without 
further evidence. He thought he should give an opportunity of 
producing further evidence if it would be of use to anybody. He 
had, however, the sworn evidence of the parties which dealt with 
the allegations made against them. He was clearly satisfied on the 
evidence before him that the main,grounds on which the petition 
rested was a misconception founded on no basis of fact. There was 
an allegation of a payment of £50,000 to the licensors, one-third 
of which was to be in cash, but there was never any memo- 
randum of agreement to that effect. There was another allega- 
tion that the directors had not enforced certain coutracts 
but he was satisfied that the directors thought that these contracts 
were not satisfactory, or that the articles supplied under them were 
not satisfactory, or that they could have done better elsewhere, 2% 
that there was no ground for proceeding against them on that score. 
It was also said that the directors put down a ridiculously low 
estimate for working capital, but he had no reason to doubt that 
the statements they made were made honestly, and that they did 
act in that and some other matters as alleged. As to the second 
prospectus, he did not think there was anything in it beyond undue 
confidence; aud, in short, he did not think the suggested misfeasance 
proceedings would produce any result whatever. The petitioner 
might be quite right in saying that the company was crippled fror. 
the first by having to pay two-thirds in cash for the licenses to the 
vendors, but there were not sufficient grounds for making the order 
asked for. In the meantime nothing could be done for the bene 
of the shareholders or debenture holders, and it would be wrong to 
terminate the existence of the company on the ground that it bac 
ceased to carry on business. Making an order, too, was to destroy 
the value of one, at least, of the licenses. The best course, he 
thought, therefore, would be to let the petition stand over generally. 
and if the parties desired it, he might appoint an official indepen- 
dent liquidator to act, in conjunction with the receiver, in relat ist 
to the licenses and other matters, and whose sole function would be 
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to protect the interests of the licensees and shareholders. The 
receiver for the debenture holders was only concerned to get the 
debenture holders satisfied, and he would accept any sum that would 
satisfy them, and it might be that the real value of the licenses 
would be sufficiently large to leave a considerable sum over for the 
shareholders. As to the order made by Mr. Justice Byrne, that 
might probably be rescinded. 


4 


Mr. CounsEL, for the petitioners, said he should like to have an 


opportunity of considering his Lordship's suggestion as to an 
additional liquidator. 

His Log DSHI PT: Mention the matter to me next Wednesday. 

Mr. HERBERT REED, Q. C., for the directors, said he had no 
objection to another liquidator, and he was ready on behalf of the 
gentlemen he represented to assist in every possible way. 

Mr. CouNnsEL said all personal charges against the directors had 
been withdrawn. He asked his Lordship to make no order as to 
costs. The statements made against them, he should be able to show, 
were based on the best evidence before the petitioners. 

His Lorpsuip said the alleged secret agreements had not been 
supported by evidence, and therefore there must be an order as to 
costs, either now or at a later date. The matter could be settled 
before the taxing master. It could be mentioned again on Wednesday 
next. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING Oct. 3187, 1899. | WEEE ENDING OcT. 30TH, 1900 


Adelaide .. Value £268 Adelaide Value £2,087 
Alexandria .. is 15 za 90 Amsterdam ws is . 85 
om ‘ Teleph. mat. se a 59 ae vs 110 
Bangko ee ee oe ee uenos yres. Oleg. ma ae 
Booa .. a i 55 . . 1,168 Cal outta ian ia „. 1,908 
„ Teleg. mat . 409 Cape Town .. TEET . 473 
mbay .. 147 Christiania. Teleg. wire es 44 
Teleg. wire F Colombo sg ee . 446 
Brisbane i . 16 Copenhagen : 5 15 
Buenos Ayres oa 760 1 Teleg. wire 17 
9 Teleg. wire ee 4179 Dur es zs 4 . 279 
Calcutta e@ 0 e ee 276 N Tel 0 mat. eo ee 87 
Cape Town .. 410 Gothenburg. Teleg. wire si 16 
hristiania. Teleg. wire 86 Hamburg. Teleg. mat... .. 550 
carobo 5 oe oe g 12 Melbourne Pree ee we 1018 
Cope n.. ee oe v eleg. wire eo 
Doan e@ ee eo oe 16 Ostend ee ee ee ee 208 
» Teleg. wire mat. . . 4,168 Perth Y T ie . 200 
East London T a .. 558 Piræus. Teleg. apparatus .. 100 
Gothenburg. be oe . 80 Rio Janeiro. Mia ia . 196 
Teleg. wire .. . 15 5 Teleg. mat. . 185 
Hong Kong .. oe oe is 16 St. Petersburg . es 10 
Madras oe oe oe se 16 Santiago ee oe ee oe 25 
Monte Video. Teleg. mat. 72 Shanghai ... .. 2 . 215 
North Sea. Teleg. cable . . 2,200 i Teleg. cables, &c. .. 2,090 
Port Elizabeth se . 151 Singapore .. a pa . 27 
Port Said és ee 39 ü Teleg. cable .. ee 147 
antos sa 92 88 Stockholm. Teleg. mat. 65 
„ Teleg. mat 173 aioe ee . oe . . 9,083 
Bydney ae 908 251 „ Teleg. & teleph. goods, &c. 5,100 
Valparaiso .. i aa .. 112 Tokio i s es .. 505 
Venice. Elec. launch machy... 500 Yokohama .. oe sa .. 769 
Vera Cruz .. 7 ws si 80 a Teleg. cable .. 8,793 
Wellington .. ee ae .. 870 
Yokohama aa ca oe .. 140 
‘i Teleg. cable .. 566 
Total .. £16,161 Total .. £28,600 
Foreign Goods Transhipped. 
Hong Kong. Elec. plant Value £60 Pertb. Elec. s .. Value £1,011 
Melbourne. Elec. motors. 100 Stockholm. ec. goods F 85 
Total .. £160 ` Total .. £1,046 


Auction Sale.—Messrs. Percy Huddleston & Co. will 
sell by auction on November 15th the stock of an electrical appa- 
ratus manufacturer at Manchester (in re Donnison, Barber & Co.). 
See our advertisement pages this week. | 


Bankruptcy Proceedings.—On Friday last, at the 
Burnley Bankruptcy Court, before Mr. Registrar Hartley, Robert 
Foster & Walter Baker, electrical engineers, Nelson and Burnley, 
appeared for their adjourned examination. The Official Receiver 
applied for a trading account from January, 1899, a bought and sold 
account, and a further deficiency account to be made out. The 
Registrar made the necessary order, and the examination was 
adjourned. 


Dissolution.—Messrs. F. C. Smith and J. W. Roberts 
(Smith, Roberts & Co., electrical engineers, Chapel Street, South- 
port), have dissolved partnership. Mr. Smith will carry on the 
business as the Southport Electric Light Company, and he will 
attend to debts, &. 


Books Received.— Proceedings of the Municipal Elec- 
trical Association” for 1899 and 1900. Huddersfield: A. B. 
Mountain, Corporation Electric Supply Station, St. Andrew’s Road. 
38. 6d. each. 

“Theory and Calculation of Alternating Current Phenomena.” 
By Charles P. Steinmetz, with the assistance of E. J. Berg. New 
York; Electrical World and Engineer. 


“The Practical Engineer Pocket Book, 1901.“ Technical Pub- 
lishing Company, Limited. 1s. and 1s. 6d. 


Coal Conveying Plant.— We learn that Messrs. 
Graham, Morton & Co., Leeds, have obtained a contract from the 
Edinburgh and Leith Corporation’s Gas Commissioners, amounting 
to the sum of £113,802, for the erection of a complete automatic 
inclined retort carbonising plant, including their improved system 
of clevating and conveying machinery for handling coal. by 


Edinburgh Cable Trams.—The Tramway and Railway 
World has issued a reprint of its articles describing the cable tram- 
ways of Edinburgh. Messrs. Dick, Kerr & Co. were the principal 
contractors for this system. 


Electrical Enterprise in Staffordshire.—From a 
local correspondent we understand that a well-known London firm 
of electrical engineers has acquired a site of about 50 or 60 acres 
at Stafford for the erection of large electrical construction works. 
The name of the firm has not yet becn officially disclosed, but we 
understand that the negotiators are Messrs. Siemens Bros., whose 
representative had previously visited Wolverhampton, where the elec- 
trical industry is a staple trade, but failed to obtain a suitable site. 
It is estimated that some 700 or 800 people will be employed at the 
new works at Stafford, the site for which is adjacent to the London 
and North-Western main line. Electric works of some import- 
ance are being erected at Ocker Hill, in Staffordshire, by the 
Midland Corporation for the Distribution of Power. These works, 
which are the first of their kind established underan Actof Parliament, 
and not under a temporary provisional order, will, it is said, comprise 
the largest electric power installation in England. They will supply 
electricity to the Mines Drainage Commissioners for the pumping 
of water out of the coal mines in the Black Country, and there should 
also be a good demand from manufacturers, for the Midland Cor- 
poration will be able to sell electricity at a much cheaper rate than 
an ordinary manufacturer could produce it at for his own needs. In 
the neighbouring county of Warwickshire, the Thomson-Houston 
Company are building works at Rugby, 


Electricity in Printing.—Messrs. Geipel & Lange, 
who are the sole agents for the United Kingdom for the “ Ward- 
Leonard ” system of operating electric motors for the driving of 
printing machinery of all kinds, are applying a 50-H.P. motor, con- 
structed on this system, to a printing machine in one of the largest 
newspaper offices in London. 


Fire.—A fire broke out on Monday night at the Premier 
Electric Lamp Works, Huyton Quarry, near Liverpool. The flames 
were confined to the finishing shop, and were oxtinguished before 
serious damage was done. 


For Sale——The West Ham Council is offering for sale 
two 24-B. H. P. Crossley gas engines. See advertisement pages to-day. 


Gloucestershire.—Messrs. Tubbs, Lewis & Co., of 
Kingswood, Gloucestershire, elastic, cord, braid and pin manu- 
facturers, have rebuilt their Abbey Mills which were destroyed by 
fire in 1899. The new premises have been installed and fitted with 
electric light plant supplied by Messrs. Christy Bros. & Middleton, 
of Chelmsford. 


Hydraulic Machinery.—In these days of high wages 
and low prices, labour-saving machinery is always an interesting 
subject, so no excuse is needed for diawing attention to the 


HYDRAULIC RIVETTERS. 


hydraulic rivetters which we illustrate herewith. These are sus- 
pended by cranes from a hydraulic gantry, which was first. used by 
Messrs. Harland & Wolff in the building of the Oceanic; by reason 
of the ease with which they may be moved in either a vertical or 
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a horizontal plane, so as to bring them to any point desired, it was 
ible to do almost the whole of the rivetting by their means, and 
the satisfaction they afforded may be gauged 
by the fact that two similar gantries were 
immediately ordered by those well-known 
shipbuilders from the makers, Messrs. Field- 
ing & Platt, Limited, of Gloucester. or 

The latter firm is now engaged in com- 
pleting four of the largest hydraulic coal 
tips ever installed, for the Taff-Vale Rail- 
way at Penarth. The capacity of each of 
these is 60 tons per hour, a truck being 
lifted a height of 45 feet, tipped, and re- 
turned, in 60 seconds—a higher speed than 
has ever been previously attained. 

Messrs. Fielding & Platt’s engineering 
works, which we had the pleasure of visit- 
ing on Election Day, were founded as long 
ago as 1866, and since 1875 have turned out 
large numbers of hydraulic machine tools 
on the Tweedles system, of which the 
„ hydraulic rivetter was among the first in- 
troduced; the firm now employs between 
600 and 700 men in the manufacture of 
hydraulic machine tools of all kinds, as well 
as of pneumatic rivetters, &c. An impor- 
tant department of the works is devoted to 
the manufacture of the Fielding“ gas and 
oil engines; the former, which follow the 
Otto cycle, are made of all powers up to 
130 B. H. p. (single-cylinder), and the latter 
up to 40 B. H.. It is interesting to add 
that the motive power for the works is 
provided by engines working with producer 
gas, all made on the premises. The steam 
plant formerly in use, of 130 1. H. P., used 45 
tons of coal per week, about 11 tons of 
which was required for steam hammers; the present, gas engine 
plant, of 130 B. H. P., takes 8 tons l of anthracite per week, together 
with the 11 tons of steam coal above mentioned, and allowing” for 
the higher price of anthracite, effects a total saving equivalent 
to 18 tons of steam coal per week of 108 hours. Messrs. Field- 
ing & Platt attribute the very satisfactory results ‘attained} to 
the fact that they are the makers of both the engine and the!gas 
generator. We may add that this firm supplied the plant "put 
down at King's Lynn Electric Lighting Works, as well as many 
large private installations. 


London County Council.—It was decided at a meeting 
of the Council on Tuesday to advance a loan of £21,000 to the 
Bermondsey Vestry for the erection of a refuse destructor and the 
laying of electric lighting mains, and £25,000 to the Poplar Dis- 
trict Board for the purposes of the electric lighting installation. 

Electric Tramways.—The adjourned report of the Highways Com- 
mittee was brought forward in relation to the contemplated tram- 
way from York Road, Wandsworth, to High Street, Tooting. In 
connection with this matter, it appeared that the Wimbledon Urban 
District Council proposed to seek powers for the construction of a 
system of electric tramways from the Wimbledon railway station 
vid Merton Road and High Street tothe county boundary at Water- 
-. fall Bridge, and had asked that the County Council should promote 
a line from the present tramway terminus at High Street, Tooting, 
to Waterfall Bridge, so as to connect. with the proposed tramways of 
the District Council. The Committee, who were in favour of the 
proposal, recommended the Council to apply in the next session for 
powers to construct the suggested tramway, and this was agreed to. 

The adjourned report of the Parliamentary Committee reminded 
the Council of the withdrawal last session of the proposal to recon- 
struct, as a double line for electric traction, the existing single 
line from Camberwell Green to Vauxhall, and for the widening of 
Camberwell New Road and Harleyford Street for the purpose of 
such reconstruction. As the Highways and Improvements Com- 
mittees desired that those proposals should be renewed in the next 
session, the Committee recommended, and the Council decided, to 
adopt that course. 

The Metropolitan Electric Supply Company.—The report of the 
Highways Committee mentioned that the Metropolitan Electric 
Supply Company had served an unsigned and imperfect notice 
dated October 10th, with nine maps, of intention to lay mains in 
406 streets within the areas scheduled under its Paddington, West 
London, and Mid-London orders, and that on attention being drawn 
to the irregularity, the company had served an amended notice and 

the same maps. The Committee stated that the amended notice 
was obviously incorrect, as it referred to the laying of mains in 
several streets, the sites of which had been appropriated for 
the Great Central Railway; but irrespective of that, the 
company expressed inability to give any date for the commence- 
ment or completion of any particular part of the work, and pre- 
sumed that the Council would sanction the whole, and would require 
that for any works not completed within one year, a further sanction 
should be obtained from the Council before the works were pro- 
ceeded with by the company. It appeared evident to the Committee 
from the amount of work shown on the maps that the company had 
no intention of completing the whole of the works within 12 months. 
If all the works were approved by the Council at one time, they 
could not be kept properly under observation while in course of 
execution; and in the circumstances the Committee thought that 
the Council should formally disapprove the works proposed in the 
notices and maps. If the Council adopted that course the Com- 
mittee intended to suggest to the company to submit a fresh notice 
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and plans with regard to works which it might propose to execute 
immediately or within a reasonable period. The Committee recom- 
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mendedithel Council to disapprove the works referred to, and the 
proposal was adopted. 


Paris Exhibition.— We understand that the two 60-H.P. 
motors which Messrs. J. P. Hall & Co. exhibit at the Paris Exhibi- 
tion driving the cotton-spinuing machinery on Messrs. Platt Bros. 
and Co.’s stand, have been awarded the silver medal. These motors 
are fully described in a pamphlet we have received from Messrs. 
Hall, and also in their new catalogue which was sent out recently. 


Refuse Destructors.—The Horsfall Furnace Syndicate 


is to supply five'additional refuse destructors to the Bradford Cor- 
poration. 


Street Lighting.—The problem of economically illumi- 
nating streets which are not of sufficient importance to justify the 
installation of arc lamps, is one which is ever present to the enter- 
prising ‘central station engineer. It must be admitted, however, 
that while the arc is unrivalled, the success attained in convincing 
local authorities that glow lamps are better and cheaper than gas 
lamps for this purpose has not always been of the most gratifying 
character. A determined attempt to improve the standing of glow 
lamps in this direction is being made by the Improved Electric 
Glow Lamp Company, Limited, who are introducing 2 and 3-light 
fittings adapted for use with their retlector glow lamps, familiar to 
our readers, and suitable for the conversion of existing gas lanterns. 
Owing to the silver reflectors, it is claimed that the light is con- 
centrated in those directions in which it does the most good, and that 
an effective illumination is secured nearly double that obtained with 
other systems for the same power. To attain this end the lamps 
are mounted back to back, with their axes at an angle of 20° with 
the horizon, so as to project the beam in the desired direction. In 
a catalogue which we have received these fittings are illustrated, as 
well as watertight switches and fuses, bracket arm attachments, Åc. 
and a number of diagrams illustrating the efficiency of the illumins- 
tion as compared with other systems are included. 


Trade Announcements.—Messrs. Wheatley Kirk, Price 
and Co. announce that, to meet the increasing demands of their 
business, they have taken larger premises at 46, Watling Street. 
Queen Victoria Street, E.C. 

Messrs. R. J. Brocklebank & Co., electrical and general engineers 
have removed from Lorne Road to more commodious premises 21 
Pocklington’s Walk, Leicester. 


Wind Power.—The Newcastle Chronicle says that the 
electrical utilisation of wind power is being tried in the Balti 
region. An experimental plant, consisting of a windmill, a dynamo, 
a battery of accumulators, and electric motors, has been put up ai 
Wittkiel, near Kappeln, situated at the entrance of the Schlei, the 
longest of the narrow fjords which the Baltic sends into Schleswig. 
The wind motor has been constructed by C. P. Neumann. ef 
Wittkiel. 


ELECTRIC LIGHT AND POWER NOTES. 


Agriculture.— According to Commercial Intelligence, Mr- 
Consul Hughes, of Coburg, reports :—“ In this and neighbour: 


parts of Germany considerable attention is being paid to electrics: 
appliances for farm use» Near Ochsenfurt, in Bavaria, a comps. 
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composed of landowners and small farmers has been organised for 
the establishment of an electrical system for use on their farms and 
in villages. The power is to be generated by steam and water, and 
the current to be distributed from a central station to the places at 
which it is wanted.” British farmers please copy. 


Atherton.— Notice of the U. D. C's. application for a 


provisional order appears in the London Gazette. 


Barry.—The T.C. has resolved to apply for a prov. order 
for electricity supply. ; 

Bath.—At a meeting of the E.L. Committee last week, 
it was reported that during the quarter ended September 30th, 
1,652 c.p. lamps had been installed by 29 new consumers. When 
the installations were completed there would be a total of 26,630 
8-C. P. lamps connected to the supply mains. 


Birkenhead.— A special report of the position of the 
Birkenhead Corporation electric lighting department was submitted 
by the Electrical Committee to the Town Council on Friday last. 
The report shows that the gross surplus of the undertaking, based on 
the present charges for the year ending March 31st next, will be 
about £375. Ifthe price had been 4d. per unit, there would have 
been a deficit of £949 5s. The consumption of electrical energy in 
the borough for the year ending March next is estimated at 315,232 
units. The Sub-Committee consider that the charge for electrical 
energy cannot, therefore, be reduced to 4d. without incurring a loss. 
They are, however, prepared to revise the charges. Under a pro- 
posed new scale, consumers who use their maximum for one hour 
and under, daily, will pay 6d. per unit; for two hours daily, 44d. per 
unit ; for three hours daily, 34d. per unit; for four hours daily, 3d. 
per unit. For power and heating, the Sub-Committee recommend that 
the present charge of 6d. per unit be reduced to 4d. for the first hour's 
maximum demand, 3d. for the second hour, and 14d. per unit after. 
These reductions, coming into operation on December 31st next, 
Hid reduce the amount of surplus for the year ending March next 

200. 

A recommendation of the Gas, Water and Electrical Committee, 
that after the present municipal year the Committee should be 
relieved of the management of the electric lighting undertaking of 
the Corporation, and that the Council should instruct the Selection 
Committee to recommend the Council as to the future management 
of the undertaking, was approved of. 


~. 

Blairgowrie.—A special meeting of the Police Com- 
mission was held last week to consider the intimation of the North 
British Electric Supply Company that they were going to apply for a 
prov. order to supply electricity within the burgh. The Commis- 
sioners thought of applying for an order themselves, with a view of 
transferring the same, under a suitable arrangement, to a company 
to work it, but, finding that the Board did not allow power to 
transfer, they resolved not to apply for an order, and to take no 
further action in the matter. 


Boston.—The T.C. has decided to engage an expert to 
make a report with regard to the lighting of the town by 
electricity. 


Bournemouth.—The directors of the Bournemouth and 
Poole Electricity Supply Company have arranged for a conference 
between a deputation from the T.C. and representatives of the com- 
pany, to discuss the proposed purchase of the company’s under- 
taking by the Corporation. : 


Bray.—Out of a list of 46 candidates for the post of 
electrical engineer, the U.D.C. has selected the following gentlemen 
for interview :—Messrs. H. T. Lee, Wakefield; H. G. Nicholson, 
Southampton; J. Moss, Eccles; T. Tomlinson, Liverpool; H. B. 
Price, Great Eastern Railway ; and S. W. Martin, Rathmines. We 
learn that Mr. Tomlinson has been appointed. 


Cardiff.—There is still some friction among the staff of 
the electricity works. Ata meeting of the Electrical and Lighting 
Committee last week, the chief business was a report by Mr. 
Appelbee, chief engineer, and some letters from Mr. Illingworth, 
mains superintendent. At the outset one of the members resigned 
his seat on the committee. During the discussion, Mr. Illingworth 
was sent for, when it was ascertained that although he had received 
notice of the meeting, he had decided to absent himself. Eventually 
the committee resolved to ask Mr. Illingworth to resign his position. 


Cork.—“ C. E.,“ writing to the Dublin Daily Express 
with reference to the Electric Committee’s decision to accept a 
tender for lead-armoured cables for the high and low tension mains, 
says in a footnote that he hears “that the Cork system, which was 
laid down only two years ayo with armourcd cable, is being entirely 
reconstructed, all armour being abandoned.” 


Criecieth.—The D.C. has had under consideration the 
matter of lighting the town with electricity, as propused by the 
Manchester Company, promoted by Messrs. Bennett and Ward- 
Thomas, which proposes to light up Pwllheli and Portmadoc. 
The Council was unanimously in favour of the scheme, subject to an 
understanding with the company. 


Crompton.—The D.C. of Crompton, one of the out- 
lying districts of Oldham, decided last weck to obtain prov. orders 


for the supply of electricity and the con-truction and working of 
tramways within the district. 


Vith electricity. 


Dewsbury.—On Tuesday an inquiry was held into an 
application of the T.C. for sanction to borrow £7,500 for the 
purpose of extending the electricity works and mains. The works 
were started in 1894, and the demand for the light has increased 
from year to year. In 1898 there were 101 consumers, whose con- 
nections were equivalent to 8,056 8-C. y. lamps. Now there are 194 
consumers, and the connections are equivalent to 14,683 8-C. p. lamps. 
Last year a profit of £201 was made, but in previous years there was 
a loss, which had to be made good out of the rates. The Corporation 
now proposes to extend the mains into new districts. The new 
machinery which is being put in is also designed with the object of 
supplying energy to the British Electric Traction Company, who 
propose to run trams in the district. There has recently beena 
great increase in the demand for energy for motive power. There 
was no opposition to the application. 


Dorking.—The D.C. has received notice from the County 
of Surrey Electrical Power Distribution Company, Limited, to the 
effect that the company intends to apply for powers to supply 
electricity in the district. The matter has been referred to a 


committee. 


Dover.—The Admiralty Pier, Dover, is being lighted 
electrically’ throughout; the work is being carried out by Messrs. 
Donnison, Berlyn, Sillem & Co. 


East Molesey.—Mr. II. J. Robertson, J. P., chairman of 
the East and West Molesey Urban District Council, has expressed 
his determination to resign office on account of irreconcilable 
differences with his colleagues on a question of lighting the district 
Mr. Robertson was anxious that the offer of a 
private company should be accepted in the matter. 


Eastbourne.—The T.C. has resolved that application be 
made to the L.G.B. for power to borrow the sum of £31,912 for the 
erection of a new electric light station at Roselands, new trans- 
formers, mains, &c., as set forth in Mr. Hawtayne’s report. 


Eccles.—Since the incorporation of the town there has 
been an enormous increase in the population. Upoa a report of the 
electrical engineer, the Works Sub-committee have recommended 
the Council to purchase a.feeder cable and the necessary drawing-in 
boxes. Further, they suggest that the tender of the British Insu- 
lated Wire Company, Limited, for the same be accepted at a total 
cost of £515. | 


Friern Barnet.—The D. C. has resolved to apply for a 
prov. order for lighting the district with electricity. 


Gainsborough.—The U. D.C. has given notice of its 
intention to apply to the B. of T. fora prov. order to supply elec- 
tricity within the urban district. 


Gloucester.—At a meeting of the City Council last 
Tuesday Mr. Hammond reported that the electrical plant had been 
running satisfactorily since July 19th, and that a complete series of 
tests lasting over five days had been successfully carried out recently. 
In formally handing over the installation to the Council's engineer, 
Mr. Hammond congratulated the Council on the fact that the full 
output of the works was already taken up, to the extent that part of 
the public lighting had to rest in abeyance for the present. Fortu- 
nately, the extension plant already on order will double the avail- 
able output. The total expenditure to date stands at £51,025. 
Further outlay will be necessitated by the extension of the public 
lighting and the proposed supply to the tramway company. 

The T. C. has appointed Mr. W. J. Bache as resident engineer, at a 
salary of £250 a year. 


Handsworth.—In_ respect to an application by the 
Northern Counties Electric Supply Company for leave to obtain 
powers for the lighting of Woodhouse, the D.C. instructed the clerk 
to inform the company that the whole of the parish of Handsworth 
must be included, and empowered him to conclude the necessary 
arrangements with the company. 


Honley.— The D.C. has resolved to apply to the B. of T. 


for a prov. electric lighting order. 


Inverness.— According to the L£dinburyh Evening 
Dispatch, the Inverness T. C. is unable to agree with the late elec- 
trical engineer, Mr. Craven, as to the amount due to him on account 
of the abandoned electric lighting scheme. The T.C. offers 24 per 
cent. on the estimated cost of the scheme, plus £59 expenses, while 
Mr. Craven claims 3 per cent. and £140, making a total of £950. 


Kingston-on-Thames.—At the meeting of the T. C. on 
Friday last, Mr. Collings, chairman of the Lighting Committee, 
dealt with some hostile criticism directed against the Corporation's 
electrical department by Mr. G. Bolton, J.P., to which we referred 
recently. Mr. Collings pointed out that the reason why two sets of 
accounts were printed was because the B. of T. insisted on having 
accounts and balance-sheets made up to December 31st, whereas the 
Corporation accounts were dated to March 31st, and, moreover, were 
cash accounts, and did not show assets and liabilities. With regard 
to the alleged loss on working, he said that there was a ditference 
between the position of the Corporation, who were repaying the 
money borrowed year by year, and that of a company, whose capital 
was not thus paid off. 
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Leigh.— The T. C. is about to spend an additional £5,000 
on the electricity undertaking, in consequence of the increasing 
demand. 


London, E.C.—The Times gives a summary of the annual 
report of Mr. A. A. Voysey, electrical engineer and inspector to the 
Corporation. Mr. Voysey states that last year the total number of 
arc lamps in lighting was 507. During the year 562 lamp failures 
were reported by the police, and 356 by the inspector. The 
penalties inflicted on the company for failures amounted to £173 
68. 3d. The Corporation was still without the means of testing the 
value of the supply given to the publiclamps. The Board of Trade 
had not formally approved of any type of instrument for the purpose, 
but one of the conditions on which the City of London Electric 
Lighting Company were allowed to change the standard pressure 
from 100 to 200 volts, was that they established, concurrently with 
the change, and under the direction of the Board, a means of testing 
the value cf the supply to the publie lamps. Only 11 meters were 
submitted to the inspector last year. Nine were sufficiently correct, 
but the others were incorrect. The Aron meter was approved by 
the Board of Trade for use on alternating current circuits, and the 
inspector made a number of tests with a view to determine the kind 
of examination that would be necessary before certifying such 
meters in accordance with the provisions of the electric lighting 
orders. Negotiations had been concluded between the Corporation 
and the companies for the testing of all meters at Guildhall without 
expense to the Corporation. The companies had agreed to refund 
to the Corporation the whole of the money expended in carrying 
out the work, including the salary of the inspector. The question 
of the lighting of the side streets had been delayed for several years 
in the eudeavour to obtain a legal settlement of differences with the 
City of London Electric Lighting Company as to the meaning of 
the public lighting agreements. The Mspector was advised, during 
1899, of two important interruptions in the supply of electricity to 
private consumers—one affecting the whole of the City, and the 
second affecting only a portion of the City. Defects in the pressure 
of the supply occurred on 11 different occasions, At present the 
inspector had no adequate means of ascertaining how far the com- 
pany complied with their obligations in respect of the maintenance 
of a proper pressure of supply to private consumers. The company, 
howevet, had been put under the obligation to provide such means 
as the Board of Trade should direct. 

Sr. Pancras.—At a meeting last week the Vestry accepted 
applications for current from consumers who will require an esti- 
mated supply of 822 amperes. The chairman of the Electricity 
Committee (Dr. Smith) presented an interesting report of a visit he 
made, accompanied by Mr. G. A. Hodgkinson, the deputy chairman 
of the Committee, and Mr. S. Baynes, the chief electrical engineer, 
to the Paris Exhibition. He stated that there were several very 
fine examples of combined sets of generating plant constructed for 
continuous, alternating, and polyphase current work; they were 
for the most part of the slow speed type, and occupied an enormous 
Space per unit of output. English and American makers were 
poorly represented, but for the high speed sets it was very apparent 
that English manufacture was second to none. 

SHOREDITCH.—The Lighting Committee, at a mecting of the 
Vestry on Tuesday, reported having considered the accounts of the 
electricity works and refuse destructor for the year ended March 
last, and recommended the Vestry to approve them. This was agreed 
to, and it was decided to transfer £1,000, out of the total net profit 
of £1,600, to the reserve fund, and to carry forward the balauce of 
4600. Ou the recommendation of the committee, it was decided to 
sanction the purchase of 75 meters from Messrs. Venner & Co., at 
the rate of £4 10s. each. 

BrERMONDSEY.—The important combined scheme of electricity 
generation and dust destruction, arranged for the Vestry by Messrs. 
Kincaid, Waller & Manville, is now well on the way, and on Monday 
last a foundation stone tablet was laid by Mr. T. Cox, chairman of 
the E.L. Committee of the Vestry. A handsome trowel aud mallet 
were presented to Mr. Cox by the engineers, Messrs. Kincaid, Waller 
und Mauville, and the contractors, Messrs. Hughes & Stirling. After 
the ceremony, the company partook of light refreshments provided 
by the contractors, and an interesting hour was spent, during which 
addresses were delivered by several of the gentlemen taking part in 
the function. 


Maidstone.—The R. D.C. has refused to allow Messrs. 
Stevens & Barker, electrical engineers, to carry a cable across the road 
in order to put duwn an clectrical installation on the premises of 
Col. Boughton, of Cheveney, Hunton, unless it be laid underground. 


Midland Electric Corporation.— At the quarterly 
meeting of the Staffordshire County Council last week, the clerk 
reported that notices of works under the E.L. Orders, 1898 and 
1899, had been received from the above company with respect to 
roads in the districts of the U. D. C. of Amblecote, and of the R. D.C. 
of Kingswiufurd. The Corporation has also written to the U. D.C. 
of Bilston, stating that, in pursuance of orders obtained from it 
and the Willenhall Council, a number of the main streets in Bilston 
will stortly be taken up for the purpose of laying mains. 

Monmouth—A temporary failure of the electric light 
took place last week, owing, it is said, to a fault in the mains. 

Mountain Ash.—The D.C. has appointed an E. I. Com- 
mittee with a view to applying to the B. of T. for a prov. order for 
electrice lighting. 

North Metropolitan Distriet.—The Southgate D.C. 
last week resulved to seal an agreement with Edmonton, Entield, 


Southgate, Tottenham, and Wood Green District Councils for the 
promotion of a joiut Bill iu Parliament for constituting, incorpo- 


rating, and conferring powers upon the joint board representing the 
said Councils to establish stations for generating and distributing 
electrical energy, to acquire land, and to borrow money for other 
urposes. 
The Works Committee of the Edmonton D.C. has decided to give 
notice to the North Metropolitan Electric Power Supply Compauy 
of its intention of applying for a prov. order for electric lighting. 


Paisley.—The T.C. has resolved to obtain additional 
borrowing powers to the extent of £25,000 for electric lighting pur- 
poses. 

Peterborough.—The T. C. has decided to apply to the 
L.G.B. for leave to borrow £5,000 for the completion of the elec- 
tricity works. S 


Radstock.—Owing to an increase in the price of gas, 
the D.C. has decided to obtain the views of the Midsomer Norton 
Council on establishing a joint electric lighting scheme for the two 
towns. 


Rhondda Valley.—The D.C. has decided before the close 


of the year to scek powcrs to supply clectric energy for public and 
private purposes within the urban district. 


Rickmansworth.—The E. L. Committee of the D.C. 
lately recommended the Counoil to support the application of the 
Electric Light and Power Company for a prov. order, on satisfac- 
tory terms being arranged. The report was adopted. 


Ripon.—The Corporation notifies its application for a 
provisional order in the London Cazelte for October 30th. 


Risca (Mon.).—At a recent meeting of the U. D.C. it 
was reported that the matter of having a joint electric scheme for 
Risca, Abercarn, and Abertillery was under consideration, and that 
a meeting of representatives of the three Councils is to be held. 


St. Annes-on-the-Sea,—An attempt made some time ago 
by the local authority to purchase the gasworks failed; the gas company 
recently offered to sell to the D.C. the street lamps, to be used in 
connection with the proposed lighting of the thoroughfares by elec- 
tricity, but the offer was declined, and now the company are adver- 
tising the said lamps. If a purchaser is found, presumably they 
will be pulled down, with the result that the town will be without 
light during the winter months, for the electric lighting scheme is 
far from being completed. There is a scheme now on foot for the 
incorporation of St. Annes with Blackpool, in which event the T.C. 
of Blackpool will take over the electric lighting undertaking and 
secure powers which involve the buying up of the local gas company. 
This proposal is, however, being strongly opposed in both towns. 


St. Helens,—The borough electrical engineer, Mr. High- 
field, has reported to the Electric Supply Committee that up to 
September 30th last the number of clectric lamps connected wa- 
15,727, the number at the corresponding period last year being 
9,006. The number of units sold for lighting purposes during 
September was 12,087, against 8,207 in the corresponding period 
last year; the number of units sold for tramway purposes wa» 
44,939, against 19,417 in September last year; and the number of 
units sold for power purposes was 7,874, against 971 last year. 


St. Marxaret's.— The Parish Council, having received 
from Mr. E. H. Shore formal notice of his intention to apply for 
power to construct electric light works at St. Margarct’s, has decided 
to offer no obstacle to the proposal. 


Siam.—The report of the Siam Electricity Company. 
Limited, for the half-year ended June 10th last states that the 


meter system has now been applied to a greater part of the system, 


with a reduction in the consumption of energy of 20 per cent., while 
the receipts have only diminished by 6 per cent. The Siamese 
Government has reduced the consumption in the Royal Palace to 
less than half under the new r‘gime. An interim dividend of 4 
per cent. for the half-year was declared at the third ordinary 
general meeting last month, and it was stated that the new 
machinery was expected to bring about a substantial saving. 


Sleaford.—Mr. M. K. North, A. M. I. C. E., IL. (i. B. 
inspector, held a public inquiry at Sleaford last week into an appl- 
cation of the U.D.C. for sanction to borrow £7,000 for purposes uf 
electric lighting. Mr. E. B. Smith, electrical engineer, Oswestry, 
produced estimates of the cost of plaut. There was considerable 
opposition to the application on the part of the ratepaycrs. 


Southampton.—The T.C. at the last meeting adopted 
the report of the Electricity Committee, recommending the supply 
of electric current to H. M. Orduance Survey Department iu thst 
town at 24d. per unit for power, and at the reduced sum of 24d. per 
unit for every unit consumed over and above 100,000 units in anf 
one year, and that the charge for lighting purposes be fixed at 6d. per 
unit up to 10,000. units, and dd. per unit if the consumption excce i- 
10,000 units in any one year. It was also recommended that the 
charge to general customers for current for lighting purposes after 
March 31st next shall be 6d. per unit up to 10,000, subject te the 
usual rebate, and 4d. per unit, without rebate, if the consumpti i! 
exceeds 10,000 units in auy one year. It was resolved, on th- 
recommendation of the Committee, to apply to the Local Goverum at 
Board for sanction to borrow £12,000 for extension works altesd; 
sanctioned by the Council. 


Standish with Langtree.— The proposed application of 
the U. D.C. for a provisional order is filed in the London Hit 
in the usual way. 
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Stratford-on-Avon.—The E. L. Committee has decided 
to apply for a prov. order to supply electricity for lighting and 
traction purposes within the borough. 


Strokestown (Co. Roscommon).—A public meeting 
wus held recently to consider the question of lighting, at which a 
proposal to introduce electricity was favourably received. 


Strommess,—A movement is on foot to have Stromness 
lighted by electricity. It is believed that there is ample motive 
power in the new water supply, which has a very high pressure, 
and the gas being 7s. 6d. per 1,000 feet, and very bad at that, it is 
argued that a great saving would be effected by the introduction of 
electric light. 


Stroud.—The action of the U. . C. in deciding to oppose 
any private company who sought for powers to supply electricity in 
the town has been freely criticised, and it will be made one of the 
test questions when the whole of the Council seeks re-election next 
March. 


Swindon.—The U.D.C. contemplates embarking on a 
scheme of electric lighting and tramways. 


Sydney.—Messrs. Preece & Cardew had plans prepared 
for the clectric light station for the City Council in Kent Street, 
when they received a cable to stop, as the Government had resumed 
the land. They have written strongly urging that the resumption 
be reconsidered in view of the purpose for which the land was 
intended. The matter is to be again brought before the Premier, 
but has been delayed because the Minister for Works is considering 
a big scheme of power transmission from the Nepean. 


Wednesbury.—The question of providing the electric 
light for the borough, aud of running the trams by electricity, is 
now engaging the attention of the Corporation. There is said to be 
a strong feeling in favour of leasing the lines to some company 
when the Corporation obtains possession of them, the company run- 
ning them by electricity, while it is intended that the Corporation 
shall purchase electricity in bulk from the company working the 
trams, aud be responsible itself for its distribution for lighting pur- 
poses throughout the town. 


Woking.—The Woking Electric Supply Company, which 
charges 7d. per B.T.U., now offers discounts to large consumers. 
The company's powers for 42 years have been confirmed by the 
Board of Trade. The company has been invited to compete with 
the local gas company in providing the lighting of the public streets, 
and each company will erect a specimen of its lamps for comparison 
in one of the principal thoroughfares. 


Wolverhampton.—The E.L. Commitice of the Cor- 
poration has just prepared an important report embracing heavy 
cxpenditure, from which we extract the following: — The maxi- 
mum load at the works during the winter of 1899-1900 was 480 kw., 
and during the ensuing winter (1900-1901) this figure will be 
increased to at least 620 KW. The machinery at present installed at 
Commercial Road, and available for use this winter, has a capacity 
of 640 kw., exclusive of the storage battery, and your Committee 
have also on order two additional generating sets of 500 Kw. 
each, one of which it is hoped will be in working order before 
Christmas, and the other shortly after. This will give a total gene- 
rating capacity of 1,640 KW., of which, however, 500 Kw. must be set 
aside as spare plant, leaving a working capacity of 1,140 Kw. avail- 
able for use on and after the end of January, 1901. As, however, 
the demand for electric lighting purposes increases at the rate of 
about 33 per cent. per annum, it is apparent that the load to be 
dealt with during the winter of 1901-1902 will be at least 830 KW., 
in addition to whatever power may be required to supply the elec- 
tric tramways, of which it is quite possible a section may then be 
im Operation. Assuming that the tramway load can be dealt with by 
one 500-Kw. generating set in conjunction with the traction storage 
battery, and that a second 500-Kw. set is provided to act as a 
stand-by to both the lighting and tramway systems, it will be seen 
that the additional plant required is cqual to two 500-Kw. sets 
similar to those now on order. This will bring the total generating 
capacity of the 500-volt lighting and traction plant to 2,640 Kw., of 
which about 750 Kw. will be spare plant available for emergencies. 
Your Committee have also included in their estimate the supply of 
economisers for the new boilers and also economiscrs for the addi- 
tional boilers, and the provision of superheaters for all the boilers, 
both new and existing.” The Committee therefore suggests that 
the Council should cmpower it to carry out extensions to the 
existing plant, &c., at a total cost of £58,943, of which amount 
£15,000 is estimated as being for extensions to the distributing 
system during the next two years, as it is confidcutly anticipated 
that the existing rate of extension of mains will be maintained if 
not exceeded. 


Yorkshire.—A scheme, proposed by Messrs, Bennett and 
Ward-Thomas, of Manchester, for the cstablishment ot a joint 
municipal power station to supply an area of 10 miles radius, in- 
cluding the townships of Beverley, Driffield, Cottingham, Hessle, 
Withernsea, Hornsea, and South Cave, is under the consideration of 
the District and Parish Councils concerned. 


ELECTRIC TRACTION NOTES. 


Ashton-under-Lyne.—Mr. G. R. Askwith, barrister, of 
London, has been appointed arbitrator by the Board of Trade in 
the electric railway strike. Mr. Askwith has intimated to Mr. 
Jackson, the men’s secretary, that it would be advisable in the mean- 
time for the whole of the men to return to work. 


Belgium.—The scheme for the construction of an express 
electric railway between Brussels and Antwerp is again receiving 
consideration. According to the new project the starting point 
would be in the Place des Palais, Brussels, the line being under- 
ground as far as Schaerbeek, from which place it would run to 
Antwerp parallel to the State Railway. The line would be 43} 
kilometres (27 miles) long, and this it is proposed to cover in 28 
minutes. The estimated cost of the line is £2,000,000. 


Birkenhead.—The Tramways Committee recommends 
the appointment of a tramways manager at a commencing salary of 
£300. Also that a tender from the Lorain Steel Company, Penn- 
sylvania, for the supply of about 110 tons of steel tramway rails, be 
accepted. 


Bradford.—At a meeting of the Tramways Committee 
last week, Alderman Cowgill presiding, the returns showing the 
results of the working of the electric tramways for the week ended 
October 21st, 1900, were presented. On the Bolton section 3,094 
miles have been run, aud the receipts amount to £130 118., which 
is equal to 10°12d. per car-mile. The workmen's checks issued 
numbered 1,548, and 1,506 have been returned. The total receipts 
since April 1st, 1900, amount to £4,445 15s. 8d., or 11°44d. per car- 
mile. On the Horton section during the past week 6,329 miles 
were run, and the receipts were £266 9s. 9d., which is equal to 
10'10d. per car-mile. The workmen’s checks issued numbered 
1,762, and 1,720 were returned. The total receipts since April 1st, 
1900, amount to £9,638 11s. 5d., which is equal to 12°18d. per car- 
mile. On the Lidget Green section, during the week 2,640 miles 
have been run, and the receipts were £118 178. 6d , which is equal to 
10°8d. per car-mile. The total receipts siuce the opening of the 
line amount to £1,008 16s. 5d., which is equal to 11°76d. per car- 
mile. 

The Board of Trade inspection was to take place yesterday of 
the new tram toutes in Bradford—Westgatc to Toller Lane and 
Thornbury to Stanningley. The extension to Stanningley was tested 
on 24th ult.,when one of the electric cars performed a successful initial 
trip to the Leeds city boundary at Stanningley. The committee 
hopes to have a regular service of cars running in two or 
three weeks. The cause of the delay is the want of a depôt at 
Thornbury, where a shed is to be erected capable of holding 100 
cars. It will form the central depôt for the Corporation tramways. 


Cardiff.— The contracts for the electric tramway power 
house, &., have been placed, and are mentioned under Contracts 
Closed ” this week. 


Carlisle.—An overhead tramway wire broke down on 
25th ult., and there is a tale about electrical effects upon a collie 
dog and a bullock which chanced that way. 


\ + 
Darlington.—On Monday a special meeting of the T.C. 
was held to consider the draft observations and objections to the 
draft of the provisional order of the Light Railway Commissioners 
as approved by the Tramways Committee. 


Dundalk.—The Dundalk Electric Tramway Company 
has applied for further time for the completion of its lines, and the 
Privy Council sitting at Dublin Castle last week decided to recom- 
mend the granting of the extension. The order made in 1897 
limited the completion to three years. Subsequently it was thought 
wise to combine lighting with the tramway undertaking, and a 
London electrical engineer was asked to report, with the result that 
it was shown that the two things could not be worked independently 
with success. It was thus thought advisable that the promoters of 
the two schemes should jointly carry them out. An agreement was 


entered into with Messrs. Drake & Gorham to carry out the works 


early this year, but on August Ist they informed the promoters that 
the increased cost of iron and coal prevented their carrying out the 
contract. Therefore an extension of two ycars under the order has 
been asked for, and is likely to be granted as there was no 
opposition. 


France.— It is proposed to hold another competition for 


electric accumulators for motor cars in June next, under the 


auspices of the French Automobile Club. 
Gloucester.— With regard to the proposed acquisition of 


the tramways by the Corporation, and the conversion of the same 
into an electric tramway, a meeting to take up the consideration of 
the matter will be held in the middle of December. In consequence 
of the extension of the city boundaries, the whole of the Council 
has been re-elected, and the number of representatives increased ; 
considerable local interest is being evinced as to the policy the new 
Council will adopt on the tramways question. 


Hungary.—Some experiments with the Cecchi system of 
electric traction, using high pressure polyphase current, were car- 
ried out recently at the works of Messrs. Ganz & Co. at Buda-Pesth, 
in the presence of the Austrian Minister of Railways aud a large 
number of experts. 
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Italy.— The following are some particulars concerning 
a projected new line in Italy, for which only two new sections are 
required to complete the same from Genoa to the south-eastern side 
of Mont Blanc. A pretty full description of one of the sections has 
appeared from the pen of Colonel Alberto Ara, late of the Royal 
Italian Artillery, in the Gazzetta del Popolo; it relates specially to 
n project of Engineer Rossi, of Genoa, who has projected a short line 
of about 43 kilometres from Asti to Chivasso, which would form a 
part of the main line from Genoa through the Val d’Aosta up to the 
town of that name, which length of line would be subsidised by the 
State to the extent of 5,000 lire per kilometre, for a period of 70 
years, with a lump sum of 500,000 lire from the townof Asti. The 
proposed 43 kilometres from Asti to Chivasso would shorten the 
distance between Aosta and Genoa by 34 kilometres. Similarly, 
Engineer Cedale, of Aosta, has projected an extension of the present 
Valle d’Aosta line from Aosta to St. Didier, on the other side of 
Mont Blanc, which would be similarly subsidised, except that 
possibly the town of Aosta would not be able to make such 
a large capital grant. It is proposed to tunnel under Mont 
Blanc and make a junction with the extension of the P.L.M. 
line, now being carried up into the Chamonix Valley. The 
maximum elevation above sea level at any point is only 1,000 metres, 
while the distance from St. Didier to Chamonix is only 16 
kilometres, of which about 13 would be in a tunnel. It is 
proposed that, by taking advantage of the abundant water power 
on both sides of the mountain, the tunnel section should be worked 
electrically, thus avoiding the suffocating sensation arising from the 
use of sulphurous coal as in the locomotives drawing trains through 
the St. Gothard and Mont Cenis Tunnels, from which travellers so 
often suffer. Originally it was intended that the extension from 
St. Didier should be made into Martigny, thence connecting with 
the Rhone Valley line, but as this line will be connected with the 
Simplon Tunnel route when completed, it was thought better to 
vary the route of the proposed direct line to Genoa, so as to obtain 
for it the heavy tourist traffic to the neighbourhood of Mont Blanc 
and the Chamonix Valley passing by way of Geneva. Besides, the 
distance by this route between Paris and Genoa will be consider- 
ably shortened by the proposed deviation from the original plan, 
and by opening up a new and shorter route to the North of Italy, 
there is sure to be an enormous traffic to the beautiful Valle 
d'Aosta, which is at 5 only accessible by passing down to the 
southward through the Mont Cenis Tunnel and returning north- 
ward by train from Turin, a journey of some five hours’ duration, 
which has to be again repeated before the traveller can regain one 
of the main lines jeading back into France or Switzerland. Apart 
from this holiday passenger traffic, it must be remembered that 
Genoa is now the most important port in Italy, if not in the 
whole of the Mediterranean, and the business and goods traffic 
should therefore be heavy. Undoubtedly, when finished, the 
P. L. M. line would run through trains from Paris to Genoa, and 
probably, as in the case of through traffic to Nice and Venti- 
miglia, through carriages would be run from Calais to the 
Mediterranean. . 


Limeriek.—Last October, in the face of a good deal of 
popular opposition, a scheme was passed for passenger traffic and 
goods haulage by electricity, but the latter part of the proposed 
. seheme was so unpopular, on the ground that its adoption would 
take away the means of livelihood from a large body of carters, and 
that other interests would suffer, that it had to be abandoned. 
During the discussion the Mayor (who favoured the project) had to 
receive police protection on his way to and from the Council 
meetings. Now, however, it is said that the scheme will be pro- 
ceeded with, after lying in abeyance for over 12 months. 


Liverpool.—On Monday afternoon a span of supporting 
wire, which was attached to a building on the Pier head, the 
river terminus of the electric tram system, gave way, with the result 
that two main conducting overhead wires fell down, interrupting the 
working of a portion of the system for an hour. 


Lilanelly.—There was a sitting of the Light Railway 
Commissioners at Llanelly on Thursday last week to hear an appli- 
cation for an order by the Llanelly and District Electric Lighting 


and Traction Company. In stating the case on behalf of the. 


promoters, Mr. Page, Q.C., explained that there was no substantial 
amount of opposition to the order which was being applied for, and 
any opposition that was offered had reference merely to clauses. 
The promoters of this order were the Llanelly and District Electric 
Lighting and Traction Company, which was incorporated on 
November 29th, 1899. The object of the order was the relaying 
of the tramway now belongiug to an independent company in 
Llanelly, and also the extension of that tramway in four directions. 
The existing tramway was rather more than a mile in length, but 
under this scheme it would be extended to 7 miles 6 furlongs 
2 chains. This application was the result of a desire on the 
part of the Borough Council, and the tramways were to be ex- 
tended to meet that desire. Last year the Council came into 
communication with the British Insulated Wire Company, which 
had avery large amount of capital, aud carried on its business 
in Prescot. An agreement was entered into on December 4th of last 
year, whereby it was provided that this company or its nominees 
should apply for the provisional order for the supply of electricity 
to be transferred to it, and also for the construction of a proper 
tramway system. It was provided that cither the British Insulated 
Wire Company should carry this out, ora subsidiary company should 
do it for them. In consequence of that arrangement this Llanelly 
and District Company had been formed, and the B. I. W. Company 
was prepared to give a guarantee of the ability of the promoters of 
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this order to carry it out if they were empowered by the Commis- 
sioners. The total capital proposed was £50,000, which was con- 
siderably in excess of the amount expected to be spent on the line. 
Taken altogether, the total population to be served ran close tu 
40,000, of which Llanelly wasthe central town. It was, in fact, the 
only market town of the district. Arrangements had now been 
made by which the tramway had been transferred to the promoter 
of this order. The gauge of the existing tramway was 3 feet, 
while the new one would have a gauge of 3 feet Ginches. The 
system was the overhead trolley system, which was the one most 
generally adopted in this country. The cost of construction would be 
£35,000, and it was estimated, having regard to the population to be 
served, that they could fairly count upon earning £8,000 a year. 
Allowing 50 per cent. for working expenses, that left a sum of 
£4,000 profit, which would be ample to pay a substantial dividend. 
All the local authorities approved of the scheme, and arrangements 
had been made by the Borough Council by which workmen’s cars at 
cheap fares would be run. One great advantage of the scheme was 
that there would be two lines connected with the Great Western 
Railway station, which was far removed from the centre of the 
town. The line would be laid all through on the high road, and it 
was not proposed to make any compulsory purchase of land. 

The chairman then said that the Commissioners were of opinion 
that the scheme was a very satisfactory one, and they would be 


pleased to recommend the application that had been made. 


Manchester and Liverpool Electric Railway.— 
Surveys have again been made iu the meadows between Eccles and 
Barton for the line of the electric express railway prior to the Bill 
being deposited in the House of Commons. 


QOldham.—The sanction of the Board of Trade to the 


borrowing of £280,000 by the Corporation in respect to the electric 
tramway undertaking has just been received. 


Paisley.—The T.C. held a special meeting on Monday 
to consider the rival electric traction schemes. Earlier in the dar 
Mr. Murphy, of Dublin, spoke at a meeting of ratepayers on the 
same subject, and explained the changes he proposed making in the 
Bill of the Paisley District Tramways Company, which was rejected 
He partly blamed the clauses affecting the local 
authorities, of which there are several in the proposed area, making 
the scheme unworkable. He now sae | that all the clauses 


should apply equally to all the local authorities concerned, and 


suggested meeting a representative from each to arrange matters. 
In his new Bill the local authorities would have the right to pur- 
chase the tramways as a whole at the end of 25 years at a fair 
market value. With regard to the electric power station of the 
Paisley Corporation, Mr. Murphy said he was willing to negotiate 
with the Corporation with a view to purchase. At the Councl 
meeting, Bailie Bell thought Mr. Murphy had been badly advised 
in holding this ratepayers’ meeting. He moved that the Corpora- 
tion go on with the preliminary steps with a view to Corporation 
control. Ex-Provost Clark moved the previous question. On a 
division, there was an equality of votes. After much discussion it 
was agreed to take a poll of the ratepayers on Saturday, November 
3rd, the question to be asked being “Corporation” or Private 
control. 


Plymouth.—On the morning of the 24th ult. an over- 
head wire, presumably a guard wire, broke down in Tothill Road 
The tram service appears to have been delayed about half-an-hour. 
The Western Morning News says: The effeots of the eleetrical 
current can be plainly seen on the tram rails and the paving stones 
ad joining“ s 


Portsmouth.—On Monday, in the presence of a number 


of members of the Corporation and other influential townsmen, a$ 


well as of the Mayoress and several ladies, the Mayor of Portsmouth 
(Mr. Harold Pink) laid the foundation stone of the electric tram- 
ways power station. The power station, which is situate at Frattou. 
is to be 116 feet long, 49 feet wide, and 28 feet high. It will con- 
tain three engines of the horizontal Corliss type, two being side-by- 
side compounds of 640-H. P. cach, and the third a tandem compeuyd 
of half the power of the others. The engines are to be by Mexr 
Yates & Thom, of Blackburn. The electric generators, of the usual 
engine type, are to have the armature in each case mounted directly 
upon the crankshaft of the engine. The dynamos will be made by 
the English Electric Manufacturing Company, Preston. In the engine 
room will also be erected condensers with independeutly-drives 
pumps, and an overhead travelling crane capable of lifting 25 tons 
There will be ample space for a fourth engine. Water-coclluc 
towers are to be used in connection with the surface condenser 
The condensing plant will be supplied by the Worthington Con- 
pany, London, and the pipework by the Alton Company, Loud n. 
The roof of the building is to be formed by a large cast-iron water 
tank, capable of holding 25,000 gallons. The chimney shaft is to 
be 126 feet high, with an inside diameter of 6 feet 6 inches. In th 


- boiler room will be three Babcock & Wilcox water-tube boilers. cach 


of sufficient capacity to run one of the large engines. A Green“ 
economiser is to be provided in connection with the boilers, whic: 
will also be fitted with steam superheaters. Space is provided for a 
fourth boiler, and also for an additional economiser. The station 
has been designed by Mr. Rotter, the engineer in charve of the 
tramway works. The contract price of the building is £10,516, 
and the machinery will cost £29,656. The contract time for tbe 
completion of the structure is nine months from its commeuct- 
ment. 


(Continued on page 713.) 
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ELECTRICAL DEVELOPMENT SCHEMES 
IN INDIA. 


In course of time no doubt the rivers of India will be made 
to render great service in connection with the various 
industries, by being utilised for the generation of electrical 
energy for lighting, traction, and power work. The pro- 
posal to make use of the great force of the Jhelum River 
and its series of gorges for the operation of a 2 feet 6 inches 
gauge electric railway from Jummu to Srinagar, a distance 
of 180 miles, is already familiar to our readers.“ 

Another proposition, which was stated to be in the hands 
of a London syndicate, was the Simla water-power scheme, 
utilising the waters of the Sutlej River for the operation of 
turbines for electrically working the Kranga Valley Railway, 


are all desirous that India should secure fat the earliest 
possible moment all the benefits which electrical science and 
engineering are able to confer upon her in the development 
of that vast continent by the up-to-date utilisation of her 
natural forces: but even while bearing that desirability in 
mind, we should be exceedingly sorry to see work of such 
enormous importance and of so vast a nature taken possession 
of by other than English manufacturers. There may once have 
been a valid reason for the execution of English tramway 
station machinery orders by American houses, but at the end 
of the century when there is unmistakable evidence of English 
manufacturers having pulled themselves together, and set 
their works in order, the requirements of these foreign 
countries must not be disregarded. It is not up-to-date 
enterprise which allows a man to sit down satisfied because 


Bunk CHUCKI-SIVASUMUDALRAM FALLS OF THE CAUVERY. 


the North-Western Railway, and partly the Simla-Kalka 
Railway, certain power for lighting and other purposes 
being conveyed to Lahore and Simla. 
to the south of the area affected by the Kashmir scheme, 
but both sources are well within the mountainous Himalaya 
tract. N 


This is some miles 


Doubtless numerous other schemes of a similar kind 
have been suggested or drawn up, but so far as we 
are aware, practical operations have only been commenced 
upon one undertaking; we refer to that for whose 
purpose the Cauvery Falls are to furnish the power, 
and for which, may we significantly add, the large 
electrical machinery and equipment contracts are to be 
carried out by American electrical works. Of course, we 


* ELECTRICAL REVIEW, September 8th, 1899. 


meaning of its original context. 


into the land of promise and carry off the spoils. 


h's books ate full of orders, and his works are doing overtime. 
He must pull down his old barns and build greater, if we 
may quote a scriptural phrase, without applying the full 
To fail to bestow the proper 
attention upon the electrical development of any of our Colonies 


or dependencies, particularly India, Africa and Australasia is 


tantamount to giving a hearty invitation to more enterprising 
engineers and manufacturers of other nationalitics to enter 
How 
meckly should we follow after them to gather up the crumbs 
that fell from the rich man’s table! We must look not 
only to the English manufacturer and his representatives to 
watch our national electrical interests; the engineer, the 
exploiter, and the promoter, must precede him making 
straight the rough places, Are English electrical engineers 


We are tempted 
F 


doing all in their power in this direction? 
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to believe not. In the promotion of home schemes their 
name is legion, and too often they are to be met with 
tumbling one across the path of another in the pursuance of 
rival interests, scrambling for the next job, Mr. Wellknown 
and Mr. Littleknown seeing who can underquote the other 
for preparing areport, most of which is already filed in well- 
stocked pigeon holes. We have no intention to undervalue 
these home development works, but we do think that abroad 
there is wide scope and a golden opportunity which, if not 
taken advantage of by the British, certainly will be by the 
American or German, | Perhaps it might be as well for 
some of these consulting engineers to turn their thoughts 
abroad instead of bemoaning the fact that there are too 
many of them at home. We are well acquainted with in- 
stances of consultants who have done ‘yell by taking time by the 
forelock in Australia, India, the River Plate, and so on. 
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If more of this kind of thing be not done we may 
expect repeatedly to hear of American engineers drawing 
up electrical engineering schemes for British and Colonial 
territory and American manufacturers supplying all the 
machinery. Why not English engineers and English 
manufacturers ? 

However, to revert to the Cauvery Falls installation, this 
is being carried out by Americans, and it is the first actual 
scheme which has been definitely settled in India. The credit 
for being thus first in the field to utilise natural Indian 
waterfalls for the assistance of industry is due to the State of 
Mysore, but the American manufacturers are also first in the 
field for works of this character, and they will doubtless feel 
the beneficial effect of this when subsequent proposals are 
brought forward. We understand that the conception of the 
Cauvery Falls project is due to Major A. J. de Lotbiniere, 


R.E., and to Col. Robertson, chief of the State Public Works 
Department. 

For the following particulars of the scheme, as well as 
for the accompanying photograph of the Falls themselves, 
we are indebted to our contemporary, the Jndian and Eastern 
Engineer. 

The power is to be utilised for working the goldfields of 
the Kolar district of Mysore, and it “ must undoubtedly lead 
to other similar developments in territories which are not so 
fortunate as to be subject to the Mysore Durbar.” 

The Cauvery River rises in the Western Ghauts and dis- 
charges in the Bay of Bengal, after a course of some 475 
miles. The Falls of the Cauvery, at which the generating 
station will be situate, are at Sivasumadarum Island, some 
50 miles below Seringapatam, of famous memory, and a dis- 
tance of about 93 miles across country from Kolar, the centre 
of the Mysore gold mining industry, where 
the power is to be applied. 

Thedischarge required to generate sufficient 
power at the Falls to transmit and deliver 
4,000 H.P. at the Kolar goldfields has been 
found to be 181 cubic feet per second, and 
observations have shown that even in the 
dryest month of the dryest season on record, 


the quantity required is easily available. 


The actual horse-power generated at the 
Falls power station will be 5,970, and an 
allowance of 33 per cent. has been made for 
loss during transit. The lithograph publishee 
with this article gives a plan of the works 
at the generating station, the whole of which 
will be in Mysore territory, with the ex- 
ception of the two low dams, which will be 
partly in Mysore and partly in Madras 
territory. : 
It is proposed to erect a low dam at W x, 
which will serve to divert the dry-weather 
flow of the river into the western branch. 
Across this western branch at a, a low 
anicut, or dam, will be erected. This dam 
will serve as a barrier during the dry weather 
only, and will not form an obstacle to the 
4 passage of flood water. Two channels will 
take off from the left flank of the anicut 
sufficient to carry 220 cubic feet per second 
each. It has been considered advisable to 

s build two channels once and for all, as the 
works will be enlarged in all probability 
soon after completion. 

These channels, which will be in excava- 
tion throughout their length of 33 miles, 
terminate at the point B, which is a high 
bluff overlooking the river. From the tail of 
the channel three steel pipes 36 inches in 
diameter will carry the supply of water under 
pressure to the generating station, which will 
be situated on the margin of the river, 6 feet 
above highest flood level, and 410 below the 
tail of the channel. Three pipes or pen- 
stocks are employed, in place of one, to 
obviate all risks of accidents. Two pipes 
alone are sufficient to carry the necessary 
water. They will be fitted up with all the 
latest devices to ensure satisfactory working, 

such as air and vacuum valves and relief valves, and the 


lengths from which they will be built will be rivetted 


together at site. The plates will be graduated in thickness, 
the heavier ones being at the bottom of the bluff. 

The generators will consist of six complete units of 
1,000 H.P. each, each unit comprising a water-wheel and 
generator on a horizontal shaft. The generators will work 
at 2,200 volts. Step-up transformers will be employed to 
raise the voltage from 2,200 to 30,000, At the receiving 
end of the line, step-down transformers will reduce this 
voltage to 4,000 for distribution purposes. At each mine 
secondary transformers will be employed to still further 
reduce the voltage to between 150 and 200. 

The transmission line will be in duplicate ; two sets of 
poles, each carrying three wires. Asa rule, both lines will 
be used, each line taking half the current, but in the event 
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of one failing, the remaining line will be sufficient to carry 
the whole current. In order to reduce the line loss to a 
minimum, change-over stations will be provided at 30-mile 
intervals. These stations will enable sections of the line to 
be thrown out of operation for repair at any time, without 
interfering with the remaining portions of the same line. 
For instance, if an insulator failed at mile 35 out, on No. 1 
line, the section in which this insulator happened to be 
would be cut out, and the ends of sections Nos. 1 and 3 of 
line No. 1 would be connected with No. 2 line at both ends. 
The current carried by No. 1 line would then travel over 
No. 1 for 30 miles, cross over to No. 2 from the 30th to 60th 
mile, and then back to No. 1 from 60th mile to the end. 
The result would be increased line loss due to one-third of 
No. 1 line being out of operation only. Without change- 
over stations, if one line were cut out for repairs, and the 
whole current carried on the other, the line loss would be 
doubled. Ordinarily each line will carry half the current with 
a loss of a little over 13 per cent. 

The contractors for the generating plant and transmission 
lines are then General Electric Company, of Schenectady, 
U.S.A. The turbines (modified Pelton wheels) are to be 


slotted armature type with revolving field, either on one bed- 
plate with the turbine or separate. The armature will be 
tested for one minute with an alternating pressure of 5,000 
volts, the working pressure being 2,200 volts. The 
efficiency claimed is high, namely, 96 per cent. at full load. 
The armature is made to slide off parallel to the axis for 
repair. 

The voltage proposed for the exciters is only 60 volts. 
This low voltage is proposed in order to enable a strip wind- 
ing to be used on the generator field magnets, giving an 
advantage in reducing the bulk of the field coils and also 
reducing their temperature, both on account of the reduced 
bulk, and of one edge of the strip being exposed to the air. 

Moderate sized single-phase units are proposed, and either 
air-blast or water-cooled oil transformers are specified. 

The lightning arresters proposed consist of a number of 
metallic balls with air gaps in between, and put in series 
with a graphite resistance. They depend for their action in 
extinguishing the arc formed on the cooling effect of the 
masses of metal combined with the reduced current due to 
the resistance. They are said to'have;been used successfully 
in a large number of installations. 


ELECTRICITY WORKS AT CHEVRES: THURY CONTINUOUS CURRENT GENERATOR. 


supplied by Messrs, Escher, Wyss & Co., of Zurich, and it 
is provided in the agreement with the contractors that the 
water-wheels for driving the generators shall each deliver 
to the corresponding generator shaft under normal conditions 
1,015 B. UH. b., and a maximum of 1,260 h.. . The water- 
wheels for driving the exciters shall each deliver under 
normal conditions 110 B.H.P. The regulation of the water- 
wheels to be as follows :—If 25 per cent. of the full normal 


load be thrown off or on instantaneously, the increase 
or decrease in speed not to exceed 3 per cent. of 
normal speed. If 50 per cent. of full normal load 
he thrown off or on instantaneously, the increase 


or decrease in speed will not be greater than 5 per cent. 
of the normal speed. If the full normal load be thrown 
off or on instantaneously, the increase or decrease in speed 
will not exceed 10 per cent. of the normal speed. Further- 
more, the governors shall not race under sudden variations 
of load, and in steady or gradually changing loads they shall 
not allow a variation in speed of more than 1 per cent. from 
the normal. 

A number of leading electrical manufacturing firms sent 
in their proposals for the scheme, that of the General Electric 
Company, of America, as we have already stated, being accepted. 
In their scheme the generator proposed is of the stationary 


The wire specified is No. 0 B. and S. gauge, having a 
diameter of 0°32495 inch, and a section of about 0°829 
square inch, with a weight of 322°5 lbs. per 1,000, The 
total weight would be about 410 tons. 

The plant to be supplied by the General Electric Company 
is as follows :— 


6 generators of 720 Kw. capacity each; 2 exciters of 75 Kw. 
capacity each; 12 step-up air blast transformers, 400 Kw. each ; 12 
step-down air blast transformers, 350 kw. each; 4 blower sets for 
cooling step-up and step-down transformers; 1 electrically-driven 
air compressor and reservoir for blowing dust from generators ; 
2 air compressors for blowing dust from switchboards in the two 
transformer stations: 1 switchboard for generating station; 1 
switchboard for step-up transformer station; 1 switchboard for 
step-down transformer station; 8 switchboard panels for section 
houses; 3 hand-power cranes—1l each for generating, step-up trans- 
former, and step-down transformer stations ; lightning arresters for 
step-up and step-down transformer stations, and also for two inter- 
mediate points on the line; 6 tachometers for indicating the speed 
of the generators; necessary material and supplies for lighting, 
generating, and step-up and step-down transformer stations to the 
extent of 50 16-c.p. incandescent lamps in each station; suitable 
wiring and cables for the generating station, the step-up and step- 
down transformer stations, together with suitable iron conduit 
for containing wiring and cables where advisable; poles 
for the transmission line according to the survey and the distance 
thereon specified, not to exceed 93 miles ; insulators, pins, cross-arm 
clamps, and miscellaneous supplies for the poles (cross-arms to be 
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supplied by Government); two independent copper transmission 
lines strung on opposite sides of the poles. The section of copper 
wire will be equivalent to No. O Brown & Sharp gauge, and each line 
will have three conductors; metallic circuit telephone line consisting 
of two hard-drawn copper wires of 005199 square inch iu the section. 
Glass insulators for telephone line together with telephone instru- 
ments in the generating, step-up and step-down transformer stations 
and lightning arrester stations. Suitable stubs, guy wire and tying- 
in wire for the transmission lines. Spare parts for the gencrators, 
exciter, switchboard, transformers, and spare cable. 

The General Electric Company’s contract price amounts 
to £140,941. 

The scheme is at present at the following stage. The 
sanction of the Government of India has been obtained. An 
arrangement has been entered into by the Government of 
Mysore with the Government of Madras for the supply of 
water in the Cauvery River. Tenders for the execution 
of the necessary works in India have been accepted, and the 
collection of materials and the excavation of the channels 
begun. Agreements have been entered into for the supply 
of the generating and transmission plant, and with the 
various mining companies for the supply of electrical power. 
The tenders for the plant stipulated that the whole should 
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be fitted up and running in less than 20 months from the date 
of acceptance (July 15th, 1900). The tenders already 
uccepted only provide for the generation and transmission 
of the power to a central station in the gold mines district, 
and arrangements are now in progress for accepting tenders 
for the distribution of the power from the central station to 
the various machines on the mines. 


THE ELECTRICITY WORKS OF CHEVRES 
(GENEVA). 


(Continued from page 668.) 

Machine 15, Continuous Current.—This machine supplies 
continuous current to the eleetro-chemical works of the 
Societe “* La Volta“ at Chevres. 

It is of the Thury type, with 12 poles (sce p. 707). Its 
power and speed are the same as those of che alternators. It, 
is capable of giving a current of 4,000 amperes at a pressure 
of 208 volts, The bored-out diameter of the magnets is 
3 metres. The weight of the moving part is 27,500 kilos., 
and the total weight of the machine is 60,500 kilos, 


The winding of the armature consists of large copper bars 
sunk in semi-open grooves, in such a manner that it is not 
necessary to secure them hy bands. 

The current is collected by carbon brushes on a commu- 
tator 1 metre in diameter. In order to facilitate the upkeep 
and examination of the commutator, each brushi-holder can 
be taken off independently of the others, and all the brush- 
holders on the same spindle can be removed from the com- 
mutator at the same time. 

The machine is also provided with a hand brake in order 
that it can be stopped, even if the gate of the turbine is not 
altogether closed. 

THE EXCITERs. 

The exciting dynamos (fig. 5), to the number of 
three, were made by the Oerlikon Works; they are 
designed for an output of 750 amperes and 115 volts, at 
150 revolutions per minute. They are continuous current 
machines with six poles, and the armatures are coupled 
direct to the turbine shafts, Each dynamo constitutes an 
independent machine, having one principal lower bearing 
and one higher guide bearing. The shaft is bored in the 
vertical direction, and by this means the princi- 
pal bearing is lubricated from above. 

The armature is drum wound by means of 
bars of copper fixed firmly in the slots of the 
laminated iron core, and insulated from the 
same in an effective manner by tape and mica. 

For collecting the current, each machine is 
, provided with six series of brushes, of which 
ae cach comprises three brushes; the commutator 
. is of hard copper: the magnetic field. of 
ae mild cast-steel, is six-polar, and is excited by 
; a compound winding. 


, 
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SWITCHBOARD. 

In order to simplify the station at Chevres. 
and to permit of the casy controlling of the 
units, a special arrangement of boards has been 
found necessary; these boards were supplied 
and erected by Messrs. Brown, Boveri & Co., 
at the same time as their generators. 

The installation comprises a series of small 

wN boards, cach controlling one of the new gene- 
rators, and one largegeneral board receiving the 
current of all the generators of the station, 
and distributing it to the various feeders. 

The small boards, called fableaur de con- 
nerion, are placed opposite the generators 
which they control; they comprise marble 
panels, carrying two ammeters, which indicate 
the current in each phase, anda two-way switch 
for sending the currents from the machine 
into a special feeder, or to the large central 
board. In order to receive the latter board and 
its apparatus, the width of the building facing 
alternators Nos. 6, 7, 8 and 9 has been in- 

creased by 3 metres, by tlie construction of a bay which 
overlooks the tail race. 

The building of this bay, which is 30 metres long, pre- 
sented certain difficulties, owing partly to the room required 
for the overhead crane and its load of 30 tons, and partly to 
the foundation to be given to the structure from which the 
aerial lines start. The use exclusively of concrete and iron 
solved these difficulties satisfactorily. The rails of the 
traveller rest on a beam of strengthened concrete of a special 
shape, designed for carrying a load of 30 tons. This beam 
is Joined at its ends to the wall of the building: it is also 
supported by three columns of strengthened concrete 35 cms. 
square, placed 7°5 metres from centre to centre. 

The height of the bay is divided into four stages by 
means of beams of strengthened concrete. The lowest stage 
is on the subsoil level ; this space is used for the low tension 
cables and the lightning arresters. The stage above is on 
the level of the machinery room; here are placed the rheostats 
for regulating the alternators, and the high tension cables. 

About 2°8 metres above the floor of the machinery room 
runs a gallery intended for the public. This gallery cor- 
responds to the ceiling of the first floor, and supports the 
switchboard proper, where the controlling is done. The 
engineer controls from his post here the whole machinery room. 
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Finally, a top stage supports the structure whence the 
overhead lines depart. This structure has a rectangular 
section of 5 x 3 metres and a height of 10 metres; it is 
made of iron and covered partly with xylonite and partly 
with painted sheet-iron. ‘The different stages communicate 
with each other and with the machinery room by an iron 
staircase, 

(To be continued.) 


THE WORKS OF LUDW. LOEWE & CO., 
BERLIN. 


(Continued from page 671.) 

WE need not say much of the polishing department. It 
is the same as the rest of the works, clean and orderly and 
well lighted, and supplied with fan-exhausted pipes to carry 
off the dust of the operation. Polishing is an operation that 
only applies to such articles as hand wheels, handles, and cone 
pulleys. No absolute mechanical accuracy is needed on 
things like handles. They are simply polished. 

One of the most important of modern methods is the 
jig system. A jig is a specially- -formed plate, bracket, 
or box which holds an article to be drilled or bored in per- 
haps half a dozen 
or more places. The 
jig is accurately 
made to receive the 
piece, and it has 
projections on it 
which are true, and 
on these the jig 
rests upon the table 
of the machine tool. 
The work is then 
completed by simply 
passing the required 
drills and reamers 
through the holes 
in the jig and 
through the piece 
to be machined. 
We have in mind 
the jig for holding 
the apron of a lathe, 
a piece in which 
there are many holes 
to be bored. The 
holes in the jig are 
fitted with hardened 
bushes. Any piece 
wanting frequent 
fixing requires a jig to cheapen its production. 
all these jigs and fixtures cost money, but they are the only 
means by which good work can be turned our cheaply. 
The making of jigs and fixtures is so important that a 
separate department is devoted to it with its full lines of 
various tools. 

The inspection department is, of course, one of the essen- 
tials of such a works as this. All parts are duly inspected, 
the inspecting department having full sets of all the neces- 
sary gauges. Similarly, parts for stock are inspected and sent 
to the stores, whence they are drawn direct and accurate for 
assemblage in some machine, which can very quickly be 
delivered to order when all its parts lie finished in the stores. 

Inspecting is not well carried out in most shops. All 
details should be inspected as finished, and this inspection 
should be excellent and complete, or the erection department 
will suffer. Good detail inspection renders final inspection 
much simpler. 

The steel store contains bars of all the sizes necessary, and 
in it are machines for cutting the bars to lengths accurately, 
and with a minimum of loss, ready for the processes of the 
machine shop. 

The smithy is shown in fig. 7. It is an almost ideal 
smithy for light work. Lofty and clean, and with all the 
forges well exhausted by pipes and fans in the manner 
shown. Along one side are ranged the forges and anvils ; 


Of course, 


in the middle is the tramway, and along the other side the 
drop hammers. 

The smithy is in the same building as the steel store, and 
adjoining it is the hardening and tempering room. Here 
are lead baths for heating, and tanks for quenching in oil, 
brine, or water. Everything is done here to known tempera- 
tures; pieces are thus finished unspoiled, and there is no depend- 
ence on special skill. Both water and oil are employed for quench- 
ing, and there are draught hoods to carry off the oil fumes. 

After the hardening process few articles are found to be 
quite straight and unwarped. We note a special press in 
which reamers are straightened after coming from the 
hardeners. Before leaving the subject of the machine shops, 
we might point out one or two facts that go to swell the 
total that is made up into one fine system. In the planer 
shop the tools are alternately end for end; this puts two 
working sides together for one man to attend to. In circular 
milling of wheels one man easily attends five machines, and 
one man can look after two accurate grinding machines. 
The machine-testing department is not part of the manufac- 
turing business; it comes under the administration side. 


The sale of machines is effected by administration, and so it 
appears right and proper that a sort of rival to the factory 
should keep a check on the factory, and maintain it in 
efficient order by having the power to reject its products, 
if not up to quality. 


This also prevents the administration 
from throwing all 
blame on the factory 
should anything go 
wrong, as must hap- 
pen, even in the 
most perfect work, 
sometimes. 

We notice a neat 
little tool by Brown 
aud Sharpe for test- 
ing circularity, the 
error being multi- 
plied by a long 
pointer, Those who 
may still doubt the 
relative truth of 
turned and of 
ground work, ought 
to watch a few tests 
with this little ma- 
chine. We illus- 
trate this in fig. 8 

The accompany- 
ing form is a copy 
of one of the test 
sheets of a lathe. 
These and similar 
sheets are got up 
for all machines. They contain one column for the limit 
of error that is allowed, and a second column for the error 
found. If not up to the required standard of accuracy, the 
machine in question would be returned with the sheet for 
correction by the manufacturing department, 


ENGINE LATHE WITH LEAD SCREW. 
Order No. 1,502, Mod. No. 2, Manuf. No. 15,354. 


Allowance of Real 
error. error. 


Taper in spindle can be out of true 


yaaa Of 1 inch 0:0004 
in 12 inches 
Head stock spindle to V-ways of bed 
can be out of line :— 
Horizontal In Of 1 inch 0:0004 
Vertical "i 115 inches 0:0006 
Tail stock spindle to y- -ways of bed 
can be out of line :— 
Horizontal ithe ex do. do. 0:0002 
Vertical 8 do. do. 0:0006 
Facing.— By facing a dise of 16 l 
inches diameter, tool cuts :— 
Concave 0:0009 
Convex he 0˙004 
Lathe centres out of true change 0:0004 exact in 
gears order. 


Date, July 12th, 1900. 
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In fig. 9 we illustrate a neat shop stand for holding tools 
and packings for planers, &c. Another neat stand 
noticed was a rack for bolts, consisting of several parallel 
bars of I section attached to a shelf and spaced to take the 
shanks of the bolts between the flanges, the bolt heads rest- 
ing on the fianges, and each size of bolt having its own row. 
A stand will have two shelves of 15 rows each, the shorter 
ones above and the long ones below. The time saved by 
this device alone must be enormous, as compared with the 
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old system of hunting up old dirty bolts from under an 
equally dirty bench, and then having to run the nut up and 
down in a Vice to clear off the burrs made last time the bolt 
was thrown down upon its hard fellows. It is in things like 
this that money is made or saved or economised. A word 
is due to the C. W. Hunt tramlines, which are so arranged 
with uniform curves that, by causing the wheels to run 
on their flanges when passing curves, the curve is taken 
naturally, the ratio of the new tread diameter being that of 
the radii of the inner and outer rails. Messrs, Hunt & Co. 
are the well-known makers of coal conveyor machinery, 
and some of their work might be seen on the Spree side as 
well as in London. | 

We come now to two processes or departments not 
much in vogue in this country. One of these is the 
pickling department for castings, Pickling is done for the 
purpose of removing sand and silicious matter, and is 
done in all cases except where the form is plain, and the 
mould can be easily graphited so that the sand drops off 
without pickling. Castings up to 1 ton in weight are 
pickled, lathe beds, the columns of milling machines, &c. 
The process is quite simple as here carried out. The 
castings are taken direct from the foundry, and little or 
no: pains are taken to remove any sand that adheres. They 
are simply laid in big troughs of wood, small castings in 
an indiscriminate pile, large ones in a separate trough. 
The acid is a mixture of 10 per cent. commercial sulphuric 
acid, and 90 per cent. water. 
castings several times daily, and the surplus runs back 
into its trough, fresh acid being added as the mixture 
becomes spent, the mixture being used over and over 
again. The castings are kept moist until the acid gets 
below the sand and the sand peels off and leaves a clean 
surface. Twenty-four hours is usually sufficient, but some- 
times more time is required. After sufficient exposure, plain 
water washing removes the acid. The cost is low, the 
wear of tools is greatly decreased, and the cutting speed 
of machines is increased, This opens up the whole question 
of materials and their hardness, In America everything is 
sacrificed by many manufacturers to speed of production. 
Castings are pickled, and are often soft in the extreme, 
and so is the mild steel that is used. 

In this German works an endeavour is made to secure 
proper materials for everything, The supervision of the works 
is American, and-there has been added on te the American 
-ystem something of German scientific methods. We think 
that our English engineers have. many of them, been neg- 
lectful of the means of securing easy working. How many, 
for example, carry out the system of pickling their castings ? 
It is not necessary to carry the process to an excessive 
degree. Properly done, so as just to get below the sand, the 
sandy silicified surface drops off, and saves both the tool 
edges which have to cut the iron, and the machines on 
which the work is done, by the absence of grit. 

(To be continued.) 


This is poured over the 


ROCHDALE ELECTRICITY WORKS. 


RocHDALE, with its 75,000 inhabitants, is the latest of the 
Lancashire towns to put down a municipal electricity supply 
works. The plant is at present to be used for lighting 
supply only, but later on the works will supply energy for 
operating the tramways. 

The Corporation entered into the scheme with the assistance 
of Mr. E. M. Lacey, M.I.C.E., as consulting engineer, who 
advised in conjunction with the gas 
engineer, Mr. T. Banbury Ball. 

The system adopted is three-wire, with 
balancing machine and accumulators, the 
supply to consumers being at a pressure 
of 220 or 440 volts, as may be decided 
by the engineer. A suitable site was 
found adjacent to the Corporation gas 
works, situated alongside the river from 
which water is taken for condensing pur- 
poses. Ti 

The boilers are of tle Lancashire type, 
30 feet x 8 feet diameter, constructed 
for a working pressure of 150 Ibs., 
by the Oldham Boiler Company, 
Limited. Proctor's automatic stokers, 
driven by a Lundell motor, have been fitted to these. The 
boiler fittings are by Messrs. Hopkinson & Co. 

The Green's economiser consists of 256 tubes. The 
scrapers are driven by a Lundell motor, coupled through 
worm gear to the scraper shaft. 

The feed pumps are of the three-throw plunger type, geared 
to electric motors by means of worm gearing, working in au 
enclosed oil bath. Each pump is capable of delivering 2,000 
gallons of water per hour, against a steam pressure of 150 lbs. 
per square inch. The motors are of the enclosed type, with 
two commutators for series-parallel running, and were 
constructed by Messrs. Wilson Hartnell, of Leeds. The 
feed pipes are of 3-inch cast-iron, arranged to feed either 
through the economiser or direct to the boilers, The branch 
feed pipes to the boilers are in duplicate, 


THe Worxs or Lepw. Lorwe & Co., BERLIN.—FIG. 9. 


A cast-iron tank, having a capacity of 3,000 gallons, 
has been provided for the town water, and a similar 
tank to hold 2,500 gallons for the hot well. The 
steam pipes are of lap-welded steel, the branch pipes to the 
engines being of solid drawn copper. All joints are made 
with corrugated brass rings. The pipes in all cases are 
separated by rings sufficiently wide to allow space for ex- 


Vol. 47. No. 1,197, Novempzr 2, 1900.]} 


THE ELECTRICAL REVIEW. 711 


pansion. All steam pipes are lagged throughout with Leroy’s 
lagging, and painted with two coats. The exhaust pipes are of 
best quality cast-iron. The contractors for the whole of the 


pipework, pumps, &c., were Messrs. E. Danks & Co. 
The electrically-driven surface condenser has been con- 
Mirrlees, 


structed by Messrs, Watson & Yaryan. It is 


BotLER HOUSE. 


capable of dealing with 12,000 lbs. of steam yer hour, and 
of maintaining a vacuum of at least 25 inches on the exhaust 
pipes. On test a vacuum of 26 inches was obtained. The 
air pumps are driven through spur gearing, and the cir- 
culating pump is driven direct by electric motors constructed 
by Messrs. Bruce Peebles & Co, The motors are all of the 
enclosed type. 

The engine room has been provided 
with a 10-ton travelling crane by Messrs. 
Carrick & Ritchie. 

The generating plant consists of two 
3-crank Belliss tandem compound en- 
gines, self-lubricating, and arranged to 
work either condensing or non-con- 
densing. Each of these engines is directly 
connected to a two-pole Siemens dynamo. 
These dynamos have each an output of 
180-K W., and a series coil has been added 
in order that the machines may be used 
as shunt machines for the ordinary 
electricity supply, or as compound 
machines for the tramway supply. 

The switch gear is of the edgewise 
type. It was constructed by Messrs. 
Cowans & Co., Salford, to the designs and 
specification of the consulting engineers. 

The board is built up of strong black 
marble panels so constructed as to be 
interchangeable. All switch-gear and = 
connections are on the face of the board, 
with the exception of voltmeter wires, and 
all metal work has been so fixed that it 
may be removed, refixed, or replaced without the 
necessity of touching the back of the board. The board 
is provided with four dynamo panels, eight feeder panels, 
accumulator panels, booster, and balancer panels, three 
omnibus bars, and 24 vertical bars. The general design 
of the board is such that the switch-gear and instru- 
ments of each dynamo or feeder are in one line of parts. 
The instruments were constructed by Messrs. James 
White & Co. 

The accumulators consist of 252 cells, capable of giving a 
discharge of 60 amperes for a period of 10 hours, or 250 
amperes for a period of one hour. These cells have been 
supplied by Messrs. Pritchett & Gold. 

The feeder cables are insulated with fibrous material 
substantially cased in lead and laid in cast-iron pipes. The 
distributor cables are further protected by two laps of iron 


sheathing and are laid direct in the ground. The contractors 
for the whole of the cables were Messrs. W. T. Glover & Co. 
The feeder and junction boxes are cast-iron pillar boxes 
erected above ground ; by means of these boxes any feeder or 
distributor can be easily disconnected from the general system. 
The contracts were let as follows :— 
Steam dynamos, balancers, &c.— Messrs. Siemens 


Bros. & Co. 
soilers—The Oldham Boiler Comp: my 


Economisers—Messrs. Green & Sons Y 337 0 0 
Condensing plant—Messrs. Mirrlees, Watson and 
Yaryan 885 0 0 


Pumps, feed, steam, ‘and exhaust pipes ; tanks, 


&c.—Messrs. E. Danks & Co. s 1440 0 0 
Travelling crane-—Messrs. Carrick & Rite hie * 198 0 0 
Switchboard—Messrs. Cowans, Limited 185 848 0 0 


Accumulators - Messrs. Pritchett & Gold % ba. 0 0 
Cables - Messrs. W. T. Glover & CO. ; 4,978 16 10 
Meters—Chamberlain & Hookham, Limited 463 15 0 


£16,092 11 10 


Some time previous to the completion of the works 
Mr. C. C. Atchison was appointed clerk of the works, and on 
the taking over of the works by the Corporation in Sep- 
tember last he was appointed borough electrical engineer. 

The applications up to the present are for the equivalent 
of 5,040 8-c.P. lamps, 7 are lamps, and 4 H.P. in motors. 
Connected up to the mains are equivalent 1,100 S-. r. 
lamps, and 4 arc lamps, and 24 H.P. in motors. The charge 
for lighting is 6d., and that for power is 3d. per unit. 

In view of the good business with which the works com- 
menced operations a few weeks ago, and also bearing in mind 
the coming electric tramway supply, it will not be long 
before extensions to the station plant have to be taken 
in hand. 

To Messrs. Lacey, Clirehugh & Sillar we are indebted for 
material used in the compilation of this article. For the 
loan of the negatives from which our illustrations have been 
produced, we have pleasure in acknowledging our indebted- 
ness to Mr. C. L. E. Stewart, the assistant engineer. 


GENERAL VIEW OF ENGINE Room. 


THE LIMITATIONS OF MUNICIPAL 
ENTERPRISE 


Ir is not unlikely that during the next two or three months 
we may have an official pronouncement on municipal trading, 
but whether the recommendations of the Parliamentary Com- 
mittee, which has so diligently collected evidence, will be 
followed by definite action, is quite another matter. The 
influence of municipalism is strong in the land, and is not 
without its effect even at St. Stephen’s. Notwithstanding 
the strong position occupied by the great municipalities, 
however, we doubt whether it is of sufficient moment to 
vitiate legislative action. Without the advent of electric 
lighting and tramways, it is probable we should have heard 
little of municipal trading for at least some years to come, 
because it is mainly in carrying out work in these directions 
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that the question of municipal versus private trading has 
been raised in such an acute form. It is not by reason 
of incapacity, nor by lack of honesty and integrity 
in the conduct of municipal undertakings, that Parliament 
has been asked to limit the sphere of municipal activity ; 


ROCHDALE: CONDENSING PLANT. 


is no exaggeration to say that the steadily growing opposition 
has been! based’on fears that the rights or liberties of private 
traders were being menaced in no uncertain manner. Still, 
the position is a curious one, for the advocates of munici- 
palism are no mere proletariats whose sole possession is a 
brazen tongue; on the contrary, they are 
for the most part worthy business men who 
have achieved eminence among their towns- 
men, not because they have been possessed 
of revolutionary ideas, but rather from the 
fact that they were men of substance and had 
a serious interest in property and in the well- 
ordered arrangements of society. Whether 
or not electric lighting was a duty which 
properly belonged to a municipality, it is, 
perhaps, unnecessary to discuss, but there can 
be no question that the majority of elec- 
trical undertakings which are owned and con- 
trolled by local authorities have been, as far 
as economical management is concerned, 
amply justified ; moreover, it is to be re- 
membered, to the credit of such concerns, 
that the cost of electricity has been materi- 
ally reduced, and in many towns the adoption 
of special hiring arrangements and sliding 
scales has done much to popularise electric 
lighting among the poorer classes. Private 
enterprise could not have done more, and we 
doubt whether it would have done as much. 
After achieving conspicuous success in the 
generation and distribution of electricity, it 
was not surprising that municipalities should 
have become possessed of the desire to apply, 
electricity to the operation of local tramways; though 
in some cases there was much to be said in favour of such a 
course, the undertaking would in the natural course of ex- 
pansion necessitate a municipality going outside its area, 
and immediately difficulties arose which were of such a 
nature as to suggest that the local limitations of a muni- 
cipality were distinctly defined. 


The precise bounds of municipal enterprise, however, 
are by no means easy to describe, and though many financial 
and legal luminaries have discussed the subject, it cannot be 
said that discussion has brought us much nearer to a solu- 
tion. Mr. Emile Garcke, whose work has brought him in 
close contact with municipalities—though in such a way as 
to suggest that he can have little sympathy with local 
authorities—has been recently discoursing before the 
Political and Economic Circle of the National Liberal Club 
on the “ Limitations of Municipal Enterprise,“ and, apart 
from the lecturer’s position as the head of an organisation 
whose development ought to be of the greatest concern to the 
industries of many large towns, the remarks made formed a 
useful contribution to the subject. A municipal indebted- 
ness of £262,000,000 is enormous, but it would be rash to 
immediately presume that these staggering figures are 
indicative of reckless expenditure. On the contrary, the 
sum of £87,000,000 which Mr. Garcke says represents the 
amount employed for trading and similar purposes, showed 
an income, after payment of all charges, of about $ per 

cent. Such an income would not be gratifying to a private 

undertaking, but probably the ardent municipalist would 
argue that in the case of municipal enterprise it ought to be 
no more. 

One is inclined to agree with the author of the paper that 
municipal enterprise has proceeded without any definite 
ideal, but it may have been none the worse for that. It 
may be said equally that the proceedings of legislators have 
been conducted for the past 100 years without any ideal, but 
there can be no comparison between the laws of to-day and 
those of a century ago. It was obviously difficult to apply 
hitherto any method of regulation to the development of 
municipal undertakings, because it is only, during the past 
few years that there has been much activity in purely aag 
ventures. 

In discussing the trend of municipal enterprise one need 
have no regard to so-called Socialistic theories, it is a matter 
that requires a little plain common sense, and does not 
necessitate the use of any vague terms whatever. It is 
commonly accepted that there are certain duties affecting 
the whole of a community which are undoubtedly best 
carried out by a central authority, and where no profit 
attaches to such services it is clear that the acting authority 
should be one elected by the ratepayers. But though there 
may be unanimity as to the functions of an elected body in 
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ROCHDALE’ ELECTRICALLY-DRIVEN PUMPS. ` J 


regard to sanitation, water supply, and similar services, the 
neglect of which might endanger the health of a community, 
there are many who do not believe in extending the work of 
municipalities beyond these, and it must be admitted that 
directly we go be yond such undertakings, it becomes inereas- 
ingly difficult to draw the line. Mr. Garcke goes so far as 
to admit that the principle of the municipalisation of 
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industrial undertakings was one that should be encouraged, 
provided it was with a view to the rendering of public 
services, and not purely for the purpose of making profits 
with a view to the reduction of the local rates. This view 
coincides with that of many leading municipalists, and, if we 
remember rightly, shows that the attitude of Mr. Garcke 
has undergone a somewhat notable change. But while 
admitting the claims of the municipality to undertake certain 
trading functions, the author clearly defines the difference 
between a local authority and a private company under- 
taking such work: Private enterprise must, in most 
cases, necessarily make profits its first aim, but muni- 
cipalities could also make efficiency and refinement 
their objective. There was no economic or moral 
advantage in transferring the conduct of industrial 
undertakings to the authorities if such undertakings were to 
be carried on in the same manner and with the same aims as 
characterised industrial enterprise when in the hands of 
individuals.” Municipalities have not often, however, taken 
so high a view of their undertakings, and we are afraid the 
commercial aspect has been a little too prominent. We 
entirely agree with the view that many municipalists have 
ignored the moral advantages which should follow upon 
wider municipal activities, and some have utterly neglected 
their obligations to extend their various services in order to 
bring them into general use. In spite of the success which 
municipal electrical undertakings have met, there is not 
sufficient readiness exhibited in extending the mains, and 
the reason usually advanced is that it would not pay to do 
so; this is certainly not the high standard of trading which 
Mr. Garcke seeks in a municipality. 

In tramway, as well as in telephone, operations there will 
always be territorial limits imposed on municipalities, and it 
is such limits which seriously militate against the usefulness 
of a tramway undertaking; these limits will be created 
merely by the jealousies between local authorities. There 
will, probably, always be a difficulty in municipalities 
initiating new undertakings, and as the author points-out, 
it would be a serious thing for the commercial prosperity of 
the country if, as a result of municipalisation, private enter- 
prise was discouraged to such an extent that the introduction 


of new industries was left to the initiative of local authorities. 


Such a danger is not likely to arise until local authorities 
are permitted to engage in manufactures, and from that we 
trust we are far removed. 

There is not much reason to doubt that unrestricted 
municipal trading is likely to result in over-trading ; but 
we think the chief danger which confronts all municipalities 
is the tendency to dabble in too many things. The early 
success which was achieved in electric lighting made local 
authorities ambitious to embark on other electrical ventures, 
and the result has been in many cases that electric light- 
ing has not been developed in a proper manner. It is 
by no means difficult to give instances of electricity works 
which have not grown as one would have expected ; in fact, 
we will go further, and say that municipalities have not 
done as much as they ought to have done for electric lighting. 
The critics of municipal trading, however, do not, as a rule, 
seek tolimit the scope of a local authority in developing a system 
Which it already sses, but it is clear that some line of de- 
marcation should be drawn between what a municipality should 
undertake and what it should not. At the same time, as Mr. 
Garcke points out, it is difficult to classify the industries 
which it is undesirable for municipalities to undertake. Still, 
there ought to be no difficulty in defining the chief duties of 
a municipality ; it might be permitted almost without let or 
hindrance to supply such commodities as water, gas and 
electric light, but we should strongly deprecate munici- 
palities engaging in indiscriminate manufacture. Although 
the author of the paper under review hardly goes 
80 far as to define the precise limits of municipal trading, 
he suggests that the principle of charging for services 
rendered by a Corporation should be based on no surplus, or 
should there be a surplus, it should be applied to reduction 
of the charge for such services or to an increase of sinking 
fund for reduction of the capital account, but in no case 
showid such surplus be applied to a reduction of rates. We 
think the average man would be inclined to agree with the 


author in the following remarks which concluded the 
paper :— 


“ If the ratepayers were frankly told that the ‘enterprises 
they were asked to sanction were not for the primary pur- 
pose of reducing the rates, it would be found that the really 
dangerous aspect of municipalisation would disappear, while 
such undertakings as were allowed by the ratepayers to be 
municipalised would be carried on at the risk of the com- 
munity for the benefit of the community—not in the narrow 
sense of producing commercial results, but in order to 
render public services which were of such general importance 
to the community that their excellence and efficiency were 
paramount considerations. The first object of municipal 
government should be not to engage in the pursuit of wealth, 
but to elevate the moral and material surroundings of the 
people.” 


ELECTRIC TRACTION NOTES. 


(Continued from page 704.) 


Wolverhampton.—The Tramways Committee issued, 


on Tuesday, a lengthy report respecting the electrical equipment 
of the tramways, from which we extract the following:— - 


Owing to the high price of materials, your Committee have delayed taking 
steps towards the construction of the new tramways, but as there now appears 
a tendency for prices to be lowered, they feel justified in recommending the 
Council to proceed with the laying down of certain lines. The first line of 
route to be constructed should be that from the Upper Green, Tettenhall, 
along New Hampton Road, Waterloo Road, Darlington Street, Queen Square, 
Lichfield Street, Piper's Row, Bilston Street, and Bilston Road to the borough 
boundary. When this route is complete and in working order, it will afford 
facilities for reaching Tettenhall ria New Hampton Road, whilst the Tetten- 
hall Road line is being converted to electric traction. The overhead system 
will be the best to meet the requirements of Wolverhampton. One advantage 
is, that it lends itself readily to the combination of street lighting and electric 
traction, since the posts carrying the overhead wires may be used to support 
arc lamps without appreciable extra expense. Its further gdvantages are 
moderate cost of construction, cheapness of traction, simplicity of working, the 
ease with which repairs can be effected, &c. 

The Committee recommend that the whole of the tramway route now under 
consideration be paved with ite setts, with the exception of that portion 
opposite Higher Grade Schools, and Lichfield Street, to be paved with wood, 
and steeper gradients than 1 in 20, to be paved with sandstone setts. Negotia- 
tions with the Markets Committee have transpired with the object of acquiring 

rtion of the cattle market, to use the same for the erection of suitable buld- 

ngs thereon for use as a central car depot, repairing shop, &c., in connection 
with the electric tramways. The site in question is very central, and it is 
anticipated will be found very convenient. For the revision of the specifica- 
tions to be prepared by the borough surveyor and 1 electrical engineer, 
your Committee have gst ora the services of Mr. Alfred Dickinson, C.E., of the 
firm of Messrs. Alfred Dickinson & Co., of eg an Here? who have had a very 
wide and varied experience. With respect to the electrical energy required to 
work the new tramwey system, your Committee are of opinion that the Lighting 
Committee, who have control of the Corporation electric light undertaking, 
should be requested to extend their works, so as to supply eleotric energy 
that may be required for tramway traction purposes. 


The report concludes with a number of recommendations to the 


Council for carrying the Committee’s suggestions into effect at an 
early date. ; 


Rhondda.—An inquiry has been held at Cardiff into the 
proposal to constract an electric tramway from Havod, which lies 
at the entrance to the Rhondda Valley, some miles up towards 
the centre. The scheme is a portion of a larger one. A mass of 
evidence was given, the primary element of objection being that 
railway construction on the line proposed might be perilous. The 
Rhondda District Council is prepared to spend £14,000 in widening 
the road, whilst the promoters of the present scheme were only pre- 
pared to spend £3,300. The Council would not oppose if the promoters 
were prepared to agree to the expenditure of the former sum. The 


Commissioners reserved their decision upon the matter. 


St. Helens. — The Electric Supply Committee has 
instructed the town clerk (Mr. G. W. Bailey) to take tke necessary 
steps for the constrnction of a loop line in connection with the 
tramway from Robin’s Lane to the borough boundary in Bold Road. 


Staines and Egham.—The scheme for some 30 miles of 
light railways in the Staines and Egham district has been abandoned 


by the Staines and Egham Light Railway Company, the company 
and the Middlesex City Council, who were jointly interested in the 


scheme, having failed to agree upon essential particulars. The 
company, however, will promote the construction of a mile of rail- 
way at Staines, being part of the original scheme, but their applica- 
tion for powers will be opposed by the City Council, the Tramway 
Committee of which foreshadows an extensive coming scheme. 


Swansea.—A Light Railway inquiry was held at the 
Town Hall, Swansea, on Wednesday last week, regarding the appli- 
cation of the Corporation for powers, under the Light Railways Acts, 
toicarry out certain tramway works, chiefly inside, but partly outside, 
the borough. They included nine new sections of tramways, 
including a new tramway through the town, and extensions to the 
suburbs of Sketty, Port Tennant, Forestfach, and Midland Terrace, 
Morriston, the other four being minor sections, allowing for con- 
nections between the services, &c. Mr. J. E. Waller (engineer to 
the Corporation’ gave evidence as to certain questionable portions 
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of the scheme, and said they presented no engineering difficulties. 
The Commissioners intimated that speeches would have to be heard 
in London, as the Court could not sit in Swansea on Thursday. The 
inquiry was adjourned, therefore, to London. 


TELEGRAPH AND TELEPHONE NOTES. 


China Cables.—The Standurd Berlin correspondent says 
that the German and Japanese Governments have concluded their 
negotiations for the laying of a submarine cable between Tsing-tau 
and Nayasaki, a distance of about 715 kilometres. The work will 
be commenced as soon as the cable is ready. The N i line will 
be prolonged later on to the South Sea Islands; while the Shanghai 
line will be extended vid Fuchow, Amoy, and Swatow as far as 
Canton. The Pekin-Taku-Chi-fu telegraph is now worked partly 
by wire and partly on the Marconi system. $ 


Dublin Telephones.—The National Telephone Compan 
sent a deputation to the County Dublin County Council last week 
to ask for certain concessions in connection with the proposed exten- 
sion and improvemeut of their system in rural districts. They 
sought permission to erect 153 poles, and the Council decided to 
charge 1s. per pole. 


Melbourne and Sydney Telephones.—The Sydney 
Daily Telegraph says that carly in September Mr. Watt forwarded 
to Mr. Crick a report on the cost of connecting Melbourne and 
Sydney by telephone. The length of line would be 5764 miles. 
The existing quadruplex poles could be used on the Victorian side, 
but on the New South Wales side new poles are said to be neces- 
sary. The cost of line to Albury, the Victorian contribution, is 
given as £12,016, and the cost to New South Wales for the line 
between Albury and Sydney is given as £33,110, including 204 tons 
of wire £20,400, and the poles £12,170. Therefore, the total cost 
of the line is estimated at £45,126. If continuously used at a fee 
of 3s. for five minutes’ conversatiom, the return would be £6,765, or 
15 per cent. on the total cost. Mr. Watt will be largely guided by 
Mr. Crick’s answer. 


The Pacific Cable —Reuter’s Sydney agent says that the 
Bill enabling New South Wales to join the other colonies and Great 
Britain in the construction and maintenance of the Pacific cable, 
has now passed all stages without opposition. 

The“ Sydney Daily Telegraph of September 12th published the 
following from its London correspondent :—“No tender has yet 
been accepted for the construction of the Pacific cable. A difficulty 
has arisen respecting the appointment of a member of the Cable 
Committee in place of Sir Julian Salomons, the ex-Agent-General 
for New South Wales. The New South Wales Government nomi- 
nated Mr. Henry Copeland, its present Agent-General ; but Queens- 
land desires to nominate a representative, suggesting either Sir 
Henry Norman, ex-Governor of Queensland, or Sir Horace Tozer, 
the present Agent-General for that colony. The official estimate of 
the cost of the cable, including two maintenance steamers and all 
other initial expenditure, was £1,730,659. The actual lowest tender 
(that of the Telegraph Construction and Maintenance Company) 
was £1,886,000. The tenderers undertook to manufacture and lay 
the cable, provide and erect cable houses, make the surveys neces- 
sary, and keep the cable working for 30 consecutive days for that 
sum. It is understood that the other expenses will amount to 
£10,000, and will include the cost of erecting station buildings and 
staff quarters, of instruments and engineers’ fees, and the price of 
one maintenance ship, to cost £80,000. These are not included in 
the tender submitted by the Telegraph Construction and Mainte- 
nance Company. The total preliminary cost of the cable would be, 
therefore, under the tender in hand, £2,066,000.” 


Portsmouth Telephones.—The T. C. have adopted a 
report from the Finance Committee stating that as the Postmaster- 
General has intimated his readiness to grant a license to the Cor- 
poration, they recommended that the smaller scheme mentioned in 
the report of Mr. A. R. Bennett, be adopted. In order to make the 
necessary arrangements for establishing the exchange, the Committee 
recommend that Mr. Bennett be appointed consulting engineer at a 
fee of 5 per cent. on the outlay, which is to include engineering, 
designing and superintendence during construction, the starting of 
the office, and advising on the necessary books, forms, and details of 
management, and also starting the manager in his duties. The Com- 
mittee also asked for authority to appoint a manager and can- 
vassers, $0 that, although a sufficient number of promises to use the 
exchange have already been obtained, further additions may be 
made to enlarge the list, and thus promote its efficiency and general 
usefulness. i 


West Hartlepool Telephones.—Messrs. Bennett and 
Ward-Thomas, of Mauchester, have been instructed to report on a 
municipal telephone exchange for West Hartlepool. 


Wireless Telegraphy.—It is stated that with the object 
of increasing the efficiency of the arrangements fur defending the 
entrances to the rivers Thames and Medway, wireless telegraphy 
apparatus has been fitted at Sheerness and Shoeburyness garrisons 
forthe transmission of messages across the estuary. 

The results of the use of wireless telegraphy on the Dover-Ostend 
mail boats, the first line to adopt the system, are referred to in the 
daily press. It is stated that on 28th ult. the apparatus for installing 
the system on the steamer Clementine was taken across from Dover 


to Ostend, where the vessel will be fitted up. The land station in 
Belgium to be used in connection with mail boats is already estab- 
lished at La Panne, which is just on the French frontier, and is the 
point from which the submarine cable runs across the Channel to St. 
Margaret’s, near Dover. It is the nearest point of the Belgian coast 
to England. The mast at the Marconi station at La Panne is 130 
fect high. On the foremast of the mail steamer Clementine will be 
affixed another mast carrying it some 60 feet higher. A special 
room has been set apart forthe instruments on board. and from this 
the cable will be carried to the top of the extended mast. It is 
believed that communication between ship and shore may be 
obtained for quite 30 miles, or half-way across. By the establish- 
ment of a station at Dover those on board the vessel would be able 
to keep in touch with the land throughout the journey. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 

BOUTH AMERICAN :— 
Ceará-Maranham .. ws ate 525 


Paramaribo- Cayenne ae c4 aa 6, 1900 oe 
West Inpian :— 

Mole St. Nicholas-Cape Haitien.. a ~. March 6, 1900 .. we 
APRICAN :— 

St. Louis (Senegal)-Bathurst .. we .. Aug. 25, 1900 i 

Zanzibar-Mor bassa 255 9 a .. Sept. 29, 1900 acs 

ia-Oyp : = a ee 28 1 ca ee 
S Hue m S ss es Oel. 18 1900 . Oct. 28, 1900. 
LANDLINES :— 


SE :— 
Tientsin-Pekin oe ee es ee 
Pekin-Kalgan.. ee ee ee ee 
Kalgan-Maimatchin ee ee ee 
Tientsin, vía Shanghai... ws so 
Tientsin-Niuchwang oe oe oe 


SOUTH AMERICAN :— 


Communications with all offices of Colombia 
beyond Buenaventura .. ce “ne = 


ee June 13, 1900 ee ee 
. June 14, 1900 ès 
.. June 80, 1900 .. i 
.. June 16, 1900 .. 5 
.. June 18, 1900 .. sa 


Ecuador landlines .. a a ee 
Landlines south of Serena z% 922 8 4 
Higuerote-Barcelona Venezuela we .. Oct, 30, 1900 is ee 


Communication “via Hanekine” interrupted 


on Persian territory .. 855 ee .. Feb. 24, 1900 
All lines connecting Cochin China with 
Thuanan .. Oct. 28, 1900 


Communications between Saigon and North 
Annam and Tonkin is 8 oe .. Oct, 28, 1900 is 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Belfast.—November 23rd. Tenders are invited for steam 
pipes, pumps, condensing plant, boilers, mechanical stokers, super 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See ‘Official Notices” 
October 12th. 


Farnworth.—November 12th. The U.D.C. wants ten- 
ders for “free wiring.” See Official Notices” to-day. 


Glasgow.— The Glasgow International Exhibition (1901) 
Executive Council invites tenders for the erection of the wiring for 
arc and incandescent lighting, and electric motors. The main 
cables, arc lamp cables, are lamps, incandescent lamps, &., will be 
supplied to the contractor, who must take delivery thereof and 
erect same. Particulars on application to Mr. Thomas Young, the 
engincer, 4, West Regent Street, Glasgow. 


Grantown-on-Spey.—November 6th. The Commis- 
sioners invite tenders from electric light companies to supply 
electric light for public and private consumption within the burgh, 
stating highest price charged consumer, and terms for future 
purchase by burgh.—W. Forsyth, Town Clerk. 


Greenwich,— November 22nd. The Guardians want 
tenders for the electric lighting of the new workhouse now erecting. 
See ‘ Official Notices“ to-day. 

Halifax.—The Tramways and Electricity Commitee 
wants tenders for various sized underground cables. See ‘ Official 
Notices to-day. 

Harwich.—November 17th. ‘Tenders are being invitel 
for gas engines, dynamos, cables, battery, lighting and traction 
switchboard, track laying, and traction equipment, &&. See Official 
Notices to-day. 

Hford.—November 12th. The U. D. C. invites tenders 
for free wiring. Sec “Official Notices” October 26th. 

Kendal.—November 25th. The Corporation wante ten- 
ders for complete clectric lighting station equipment (boilers, steam 
dynamos, battery, &c.); and for underground mains, meters and 
services. See “ Official Notices“ to-day. 

LincoIn.—November 15th. The Corporation wants 
tenders for a dryback marine-type boiler; a high speed engme 
coupled to a C. C. dynamo; pump and motor and accessories. 


London.—November 10th. The Streets Committee of 
the Corporation wants to hire a mechanically driven dust cait. Ses 
“Othcial Notices“ October 5th. 
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London. — November 13th. The L. C. C. wants tenders 
for about 150 arc lamps (80 10—12 amperes and 70 5—6 amperes) 
for the lighting of the Victoria Embankment and Westminster 
Bridge. See Official Notices October 26th. 


Lowestoft.— November 2nd. The Corporation wants 
tenders for two water-tube boilers, economiser, pipework, and one 
250-Kw. steam dynamo. Bee Official Notices” October 19th. 


Lowestoft.—November 2nd. The Corporation wants 
tenders for wiring the Town Hall. See Official Notices” October 
19th. 


Manchester.— November 9th. The Tramways Com- 
mittee wants tenders for the supply of cast-iron bases for tramway 
poles. See Official Notices“ to-day. 


Pemberton.—November &th. The Councii wants tenders 
for boilers, engines and dynamos, battery, switchboard, crane, and 
conductors, for electric lighting. See Official Notices“ October 
19th. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Stockport.— November 24th. The Tramways Committee 
wants tenders for the construction of permanent way, excluding 
bonding and paving, for about 24 miles of double and 24 miles of 
single track. Mr. J. Atkinson is the borough surveyor. 


Walker.—November 12th. The U. D.C. wants tenders 
for the erection of a 2-unit Meldrum destructor, including boilers, 
steam pipes, &c. See Official Notices“ October 26th. 


CLOSED. 


Aberdeen.—The Aberdeen Free Press says that the Gas and 
Electric Lighting Committee last week opened tenders “ for two 
2-cwt. Kw. generating sets and balancing sets,” and the offer of 
Messrs. Mavor & Coulson, of £5,144, was accepted. Presumably two 
200-K w. sets is what is meant! 


Cardiff.— The Tramways Committee has accepted the 
tender of Messrs. Dick, Kerr & Co. for tram rails. Mr. John Jenkins 
thought the rails should have been made in England and not in 
Prussia. Last Friday the Committee considered the tenders for 
various parts of the equipment of the electrical station, taking them 
in three sections. For engines there were 22 tenders, ranging in 
price from £10,300 to £20,900. That of Messrs. Musyrave & Co. for 
£14,508 was accepted. Kor generators there were 26 tenders, 
ranging from 46, 300 to £12,400, and that of Messrs. Westinghouse 
for £7,464 10s. was chosen. The tenders of Messrs. Danks & Co. 
were accepted for boilers at £2,767, economisers £530, superheaters 
£450, water tank £495, and pumps £371. Messrs. Vicars’ tenders 
fora “Vicars stoker” at £684, conveyor £159 10s., elevator £131, and 
bunkers £917, were also accepted.—It was decided to advertise for 
a motor-generator and cables. Doulton’s conduits will be ordered 
as required to be laid by the public works department at the cost 
of the Tramways Committee. 


Redditch.— The U. D. C. has affixed the seal to a loan of 
£8,000 for work connected with the electric light, and also to the 
contract with Messrs. Willans & Robinson for the new generating 
plant at the electric light station. 


Southampton.—The Harbour Board has considered the 
tenders for the electric travelling cranc, and that of the Clayton 
Engineering aud Electrical, &., Company, Limited, of Newton, 
Hyde, at 4735, was recommended for acceptance, provided they agree 
to substitute Siemens Bros. & Co. 's electrical work in the crane. 


FORTHCOMING EVENTS. 


Tuesday, November 6th.—At 8 p.m. Institution of Civil Engineers, 
Ordinary Meeting ; address by J. Mansergh. 

Thursday, November 8th.—At 8 p.m. Institution of Electrical 
Engineers. Opening meeting for the new session, 
when Prof. John Perry will deliver his iuaugural 
address. Presentation of premiums. 


Wednesday, November 14th.—At 8 pam. Institution of Electrical 
Engineers (Glasgow Local Section). Meeting at 
Institution of Engineers and Shipbuilders, 207, Bath 
Street, Glasgow; paper on “Electrical Supply“ by 
W. A. Chamen. 


2 


midsbip light is of very little use. 


NOTES. 


Naval Notes. — Thie practice of placing the searchlights 
of torpedo boats and torpedo boat destroyers on the fore- 
bridge instead of amidships, as has been the custom of 
private building firms, is a decidedly better arrangement than 
that adopted by the Admiralty. When a scarchlight is 
required to be used at all, it is wanted over a kirge arc of 
the horizon, and where it is most required—rivht ahead—the 
To succeed in picking 
one’s way through a narrow passage at night time, and with a 
searchlight that necessitates a very free use of the helm 
before it will bear, is by no means easy. The midship light 
has got many obstacles in its path; first there is the whole 
of the forecastle, which obscures at least 30° on either bow ; 
then there is a whaler hoisted at the davits, almost abreast 
on one side, and getting very much in the way; right astern 
are the funnels ; the consequence is that the light becomes 
of very little practical use at all. Far different is it, however, 
with the forebridge light; it is only obscured astern by the 
tops of the funnels, and there appears to be no appreciable 
objection attached to its position from any other point of view. 

The Navy has not yet adopted the“ bayonet joint“ gene- 
rally in the ship’s installation of electric light. Under the 
present conditions, using bottom loops and spring holders, 
there are always a number of lamps“ put out of action“ 
after firing heavy guns, and even if the precaution of ship- 
ping them is taken, the platinum loops generally suffer in 
the operation ; the waste of lamps would therefore seem to 
be capable of reduction by the use of a more substantial type 
of fastening. 

In some waters of the West Coast of Africa 
very considerable corrosion takes place. What the actual 
cause is we do not know, but it seems highly probable. 
that it is due to the products of rotting vegetation carried 
down by the rivers. The action is galvanic, and takes 
place to a marked degree when two dissimilar metals are 
immersed in metallic connection with one another, at the 
expense, of course, of the positive electrode. Fishermen are 
very keenly alive to the fact, for without due precaution their’ 
tackle suffers very materially from local action. It is common 
to soak such parts of it as brass swivels, eyes, &c., in melted 
beeswax in order to protect them, and we recently heard of a 


man who habitually attached a small piece of zinc to his 


spreader ; this saved him the trouble of coating his gear 
continually with beeswax, and, according to all accounts, was 
a decided success. ‘Talking of corrosive action in sea water, 
it is curious to notice the effect upon under-water fittings 
when a ship is in dock. In spite of the zinc plates that 
are attached in the vicinity of the screw, one finds evidence 
of very severe pitting, and upon close examination it will 
be found that the surface metal is quite spongy, the zinc 
having been eaten out of the brass in which it was originally 
incorporated. We know of no better illustration of the 
effect than the appearance of a piece of impure silver that 
has been used as the anode in a plating bath. 


Mechanical Stoking in America.—It is not a little 
remarkable that the progress of mechanical stoking in 
America has been very rapid of late—far more so than it 
has been here. Indeed, very little progress has been made on 
this side. The reasons are obvious, The internally-fired 
boiler is not suited for mechanical stoking. To fit moving 
grates and the general paraphernalia of the mechanical 
stoker to an internally-fired boiler is a work of some difti- 
culty. The travelling grate alone demands a good deal of 
mechanism. Further, a good-looking well made boiler is 
completely disfigured by the application of the machine, and 
this alone is a sufficient reason for many people to refuse 
to apply it. The water-tube boiler, on the other hand, is 
too hopelessly ugly to be made worse by a machine stoker, 
and it possesses the advantage that there is ample room 
below it for the application of stokers of suitable design. 
The Metropolitan Street Railway Company, of New 
York, are equipping boilers of no less than 66,000 U. v. 
with machine stokers, while one firm alone, who are 
doing this for them, have orders for about a quarter 
of a million horse-power of stoking equipment. The 
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boiler of America, when not a water-tube boiler, is 
usually a plain underfired cylinder, and this is even more 
suitable than the water-tube type for mechanical stoking. 
With good water an externally fired boiler is fairly safe, but 
it has been tabooed in this country by the Insurance Com- 
panies, probably because few pure feed waters can be found. 
There are, however, certain feed waters that could be used 
safely in these boilers, which possess the important advantage 
of not being easily or rapidly put into the predicament of 
being short of water. We have previously pointed out that 


the chief difficulty with mechanical stoking is that of. 


feeding the fuel forward on the grate with sufficient speed 
to fill the back of the grate with enough fuel to prevent 
excess of air from passing through the bars. The type of 
stoker that has grown so much in America is that in which 
the grate is very steeply inclined, and the force of gravity is 
brought in to assist the movement of the bars in cover- 
ing them with fuel to their extreme end. Without this 
aid the best type of stoker—namely, that known as 
the coking type, to distinguish it from the sprinkler 
type—cannot hope to bea really economical machine, because 
its fires burn so bare at the back end, that a huge excess of 
air is admitted: attempts have been made to meet this fault 
by means of a solid plate applied under the back part of the 
bars, and placed so close up to them as to check the flow of air, 
which in the inclined grate is better checked by the accumu- 
lation of fuel, brought about by the combined action of 
gravity and grate movement. No very serious growth of 
mechanical stoking seems probable except with externally fired 
boilers. The American mechanical stokers are but improve- 
ments on old designs, and as regards the grates of many of 
them, they practically represent the old Tenbrink form of 
grate, so much used at one time, if not still, on the Con- 
tinent. The Scientific American is at present publishing 
descriptions of some of the representative forms of stokers. 
We feel fairly confident that only with externally fired 
boilers will success be real and permanent. 


The Proceedings of the Municipal Electrical Asso- 
ciation.—There have just been issued the Proceedings of 
this Association for the years 1899 and 1900. The price of 
each volume is 38. 6d., and copies are obtainable from 
Mr. A. B. Mountain, Corporation electrical engineer, Hud- 
dersfield. The various papers and discussions which formed 
part of the proceedings at the Bristol Convention are given 
in the 1899 volume, the 1900 volume containing the dis- 
cussions and papers which took place at Huddersfield in 
June last. Each contains the presidential address for the year 
and various business reports. 


Personal.—On Friday evening, October 26th, the staff and 
employés met at the Huddersfield electricity works to present to 
Mr. J. R. P. Lunn, the mains superintendent, who is leaving to 
take the position of borough electrical engineer at Darlington, 
a timepiece and ornamental figures which had been sub- 
scribed for by the staff and employés. 

At a special meeting of Partick Commissioners last week, 
Mr. Maxwell, of Worcester, was unanimously appointed 
resident electrical engineer for the burgh. 

Mr. Thomas Tomlinson has been e borough elec- 
trical engineer at Bray. 


Appointments Vacant. — junior station assistant is 
required for the Aberdeen electricity department. The 
Farnworth C. D. C. wants an electrical engineer at £200 per 
annum. The Ashton-under-Lyne Corporation requires an 
electrical engineer at £350 per annum. The Glasgow Cor- 
poration wants an assistant telephone engineer. An assistant 
engineer at £104 per annum is wanted for Crewe electricity 
works, A shift engincer at £90 per annum is wanted for 
the Southampton electricity works. The Wrexham T. C. 
wants a borough electrical engineer. The Wolverhampton 
Lighting Committee require a chief clerk and canvasser for 
the electricity department at £100 a year and commission. 
See * Official Notices.“ 


The Underground.“ — It is stated that the tenders for 
the electrical working of the Metropolitan Railway have to 
be submitted by December Ist. 


Enclosed Arc Lamps on Series Cireuits.— The current 
issue of the American Electrician contains some editorial 
comments on this subject. The writer says that the con- 
tention has frequently been made—just on what grounds 
was never made clear—that the benefit of enclosing the arc 
of a direct current lamp was out of the reach of the poor 
unfortunate mortals who operate series circuits from are 
dynamos. There was some mysterious reason why direct- 
current enclosed arcs on series circuits were impracticable, 
although hundreds of alternating-current ares are working 
in that manner every night. Of course such an argument 
cannot be sustuined by any sound engineering considerations, 
and probably no one has deemed a logical controversion 
worth the trouble when confronted with this wholly arbitrary 
statement. That none is necessary is fully demonstrated by 
the operation of the municipal plant at Grand Rapids. The 
tests of this plant show the interesting economy of 12 lamps 
per horse-power indicated in the engine cylinders—not 
delivered to the dynamo pulley. This is not as good as a 
modern constant potential generator would show, driven by 
the same engine, but it is sufficiently high to justify a careful 
comparison of the two systems in laying out an are-lighting 
plant. On the one hand, the direct-current apparatus is 
simple in the extreme, has a power factor of unity, and is 
cheaper to instal ; on the other the constant-potential system 
is more efficient, more economical in floor space—one 
generator type serving all needs—and more flexible. But it 
has a low power factor and necessitates either a multiplicity 
of circuits or the use of cumbersome station transformers. In 
the latter case the efficiency falls nearly to a level with that 
of the direct-current enclosed arc system. 


Government Observatories and Electrical Traction. 
—Sir Courtenay Boyle presided at the Board of Trade on 
Wednesday afternoon over a private conference arising from 
a desire on the part of the scientific departments of the 
State that the delicate instruments in use at Kew and Green- 
wich Observatories should, by regulation, be protected from 
magnetic disturbance through the working of tramways and 
railways in the metropolis by electricity. According to the 
Times, among the officials of the Board of Trade present 
were Mr. F. J. S. Hopwood, Sir Thomas Blomfield, and Mr. 
Trotter. The observatories and kindred public departments 
were represented by Mr. Christie (the Astronomer-Royal), 
Prof. Ricker, Mr. Glazebrook (Director of the National 
Physical Laboratory), Lieutenant-Colonel Raban (Director 
of Works at the Admiralty), Admiral Sir W. J. Wharton 
(Hydrographer to the Admiralty), and Profs. Ayrton and 
Perry. Among those who attended as representatives of the 
railway and tramway interests concerned were Mr. George 
White, chairman, and Mr. J. Clifton Robinson, engineer, of 
the London United Tramways Company, Sir Benjamin 
Baker, and Sir W. H. Preece. 


Electrical Engineers R.E. Vols.— The following are 
extracts from a letter received by Major Crompton from 
Captain Lloyd, R. E. on October 29th :— 

Captain Lloyd has been appointed D.A.A.G. for trans- 
port in addition to his duties as O. C. E. E. R. E. 

Sergeant Phillips, Corporal Hossack, C. M. S. Wordmore, 
R. G. A., with three civilian engine drivers, have gone to 
Koomati Poort to bring up rolling stock. - 

Captain Leaf, with his detachment, including Sergeant 
Graham, Corporal Sellon, Lance-Corporals Peart aud Leven, 
also to Koomati Poort with No. 2 engine and lighting gear 
to enable night work to be carried on, and bring up captured 
rolling stock. 

Company Nergeant-Major Rorke returned from front to 
Pretoria, and sent to Waterval to bring in captured engines, 
boilers and dynamos. 

Corporal Sellon, discharged from hospital, and now at 
work in Pretoria. 

Apart from special duty above-shown, Sergeant Phillij s, 
Corporals Hossack and Hodgson, and Sapper Yourg aie 
regularly on traction work, in addition to eight drive's 
belonging to steam transport (civilians). 

Captain Lloyd reports that the E. E. R. E. V. will probably 
leave South Africa by November 4th. 
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Manchester Electricity Committee.—Last Saturday 
one of the city aygiters, Mr. S. N. Williams, published in 
the Manchester City News an address bearing on the conduct 
of the Electricity Department, in which, clothed in somewhat 
extravagant and self-righteous language, a number of allega- 
tions are made against the Electricity Committee, the city 
electrical engineer, and the Lord Mayor-elect, Mr. Alderman 
Higginbottom, who is the chairman of the Committee. In 
brief, the charges against the Committee are as follows :— 
That it is a great money spender, and has been badly managed ; 
that it sells electricity under cost price. Against the engi- 
neer :—That contracts have been placed without competition, 
to the number of 70, amounting to over £9,500 in value ; 
that salaries have been raised and appointments made without 
the knowledge of the Committee ; that discounts have been 
lost by delay in settling accounts; that extras have been 
incurred on contracts. Against Mr. Higginbottom :—That 
he is connected with certain companies doing business with the 
Corporation: that Messrs. Higginbottom & Mannock sup- 
plicd and erected. cranes for the Corporation through another 
firm. 

The charges brought against the engineer, Mr. Wordingham, 
were all dealt with in a report on the administration of the 
electricity department, which was drawn up by a special sub- 
committee some weeks ago; the conclusion arrived at being 
“that during the past few years there has been a laxity in 
bringing many matters of importance to the notice of the 
committee, which is not in keeping with the general practice 
obtaining in other departments; and the discontinuance of 
the present system of ordering goods under quotation ™ was 
recommended. | 

The allegations against Mr. Higginbottom were more 
serious, and led to a lengthy reply on his part in the 
Council on Wednesday last. Mr. Williams’s charges as to 
favouritism were fully answered, and his statement as to 
the sale of electricity under cost price, to encourage the use 
of motors, was shown to be based on utterly fallacious ideas 
on his part as to the effect of long and short-hour consump- 
tion. Mr. Higginbottom also stated that the cranes made 
by his firm were sold to other firms, who fitted them up with 
electric motors, and in turn sold them to the Committee. 
After a protracted discussion, a special committee was 
appointed to investigate the matter and report to the City 
Council on Monday morning next. 


Charging Electrical Vehicles.—We read in the Motor- 
car Journal that Mr. Percy Still, chief engineer of the 
Chelsea Electricity Supply Company, Limited, has written 
to the Automobile Club stating that his company are con- 
sidering the question of providing facilities in Chelsea for 
storing and k the batteries of electric motor cars. 
He states that they could make such arrangements if there were 
a probability that advantage would be taken of them to a 
reasonable extent. Before deciding upon the terms on 
which they could provide suitable space and electric current 
for this purpose, the company would like to have some 
information as to the amount of current and the pressure 
which is usually required, the average time occupied in 
charging, between what hours of the day attendance should 
be provided at the charging depot for admitting motor cars 
and looking after the arrangements. 


Telephonic Shortcomings.—The National Telephone 
Company may have a host of troubles, but we find it hard 
to be sympathetic. When Post Office competition in the 
London area was feared, there was a certain improvement 
in the service for a time, but the company is now apparently 
resigned to its fate, and doesn’t appear to care whether it 
gives satisfaction or not. Inattention to the bell, delays in 
switching through, connection with wrong numbers—these 


seem to be inseparable from the present telephone system of 
London. 


Lord Kelvin.—The Atheneum says that Lord Kelvin 
proposes to give a valedictory address to the Mathematical 
Society, the title being “On the Transmission of Force 
through a Solid.” 


NEW COMPANIES REGISTERED. 


London Electric Warehouse Company, Limited 
(67,568).—This company was registered on October 25th, with a 
capital of £1,000 in £10 shares, to carry on the business of elec- 
trical engineers, electricians, suppliers of electricity, manufacturers 
of, and dealers in, electrical machinery, plant, and apparatus, pro- 
ducers of light, sound, and power by electricity and otherwise, 
dealers in iron, india-rubber, asbestos, and chemical and metallic 
substances, &c. The first subscribers (each with one share) are :— 
W. L. Magden, 47, Lower Belgrave Street, S. W., electrical engineer; 
F. J. Magden, 39, Park Crescent, Brighton, electrical engineer; 
J. S. Fraine, 7, Lovaine Place, Newcastle-on-Tyne, electrical engi- 
neer; A. D. Foster, 10, Osbaldeston Road, Stoke Newington, N., 
clerk; R. H. McClellan, 14, Landseer Road, Bow, E., clerk; R. J. 
Denman, 21, Carroun Street, Kennington, S.E., clerk; and E. 
Wright, 78, Cheapside, E.C., chartered accountant. Registered 
without articles of association. Registered office, 78, Cheap- 
side, E.C. : l 


Yorkshire Electric Power Syndicate, Limited 
(67,574).—This company was registered on October 25th, with a 
capital of £10,000 in £10 shares, to carry on in the West Riding of 
Yorkshire, south of the River Wharfe, or elsewhere, the business of 
an electric power supply company in all its branches. The first 
subscribers (each with one share) are:—A. G. Lupton, Welling- 
ton Street, Leeds, cloth manufacturer; C. L. Mason, The Hollies, 
Cliff Road, Leeds, retired bank manager; R. Heedson, Gildersome 
Foundry, Leeds, engineer: A. C. Briggs, Gedlow Grange, Leeds, 
colliery proprietor ; L. Marcan, Allestree, Weetwood, Leeds, wool 
merchant ; S. Ingham, Headingley Hall, Leeds, timber merchant : 
and W. G. Jackson, Whitwood Collieries, Normanton, mining engi- 
neer. The number of directors is not to be less than three nor more 
than twelve; the subscribers are to appoint the first. Registered 
office, 7, St. Helen’s Place, E.C. 


Rowell, Stuart. Kelman & Co, Limited (67,575).— 
This company was registered on October 26th, with a capital of 
£100,000 in £5 shares, to acquire the business carried on by Rowell, 
Stuart, Kelman & Co., of 27-8, Broad Street Avenue, E.C., the 
business carried on by the World Gas and Electric Syndicate, 
Limited, of Winchester House, E.C., and the concessions and con- 
tracts of the Railway, Tramway, and Waterworks Construction 
Company, of Gracechurch Street, E.C., and to carry ou the business 
of electricians, electrical, gas, and general engineers, railway and 
general contractors, suppliers of light and power, &c. The first 
subscribers (each with one share) are :—C. S. Kelman, 27-8, Broad 
Street Avenue, E.C., contractor; J. A. Kelman, 251, Winchester 
House, E. C., solicitor; D. E. Kelman, 51, Highbury New Park, N., 
merchant; E. N. Kelman, Denstone, Rochester, N. Staffordshire, 
student; D. Sluter, 251, Winchester House, E. C., secretary; S. 
Gibbs, 17, Royal Parade, Blackheath, accountant; and R. W. Black- 
burn, Elm Villa, Whitta Road, Manor Park, E., shipping clerk. 
The number of directors is not to be less than two nor more than 
seven; the subscribers are to appoint the first; qualification, 50 
shares. 


SUPPLY STATION ACCOUNTS. 


Last June, when we dealt with the Southport 


Sonthport Corporation electricity accounts for 1898, we 
Corporation characterised them as “ very favourable.” Last 
Electricity year's accounts of the undertaking, with which 

Accounts. we now have to deal, present some features 


which are becoming frequent, and to give them 
their true value, it has to be remembered that as rates of charge are 
reduced in face of rising market values, Corporation accounts must 
be considered rather on a broad basis than by the too common 
method of looking only at the net financial result. For example, 
in this instance the gross profit has increased by £823, but the 
financial charges have gone up by a larger sum, namely, £1,071. 
Notwithstanding this, we consider that, for an output of under 
700,000 units, Mr. C. D. Taite may be satisfied with the figures. 


GENERAL STATEMENT. 


1898. 1899. Increase, 
Total capital expenditure £76,179 (£102,747 226,568 
Number of units sold 589,350 696,060 106,710 
Maximum load in KM. is 591 666 75 
Gross revenue £9,383 £11,848 £1,966 
Gross expenditure £3,822 44,964 £1,142 
Gross profit eae 45,561 £6,884 2823 
Average price per unit sold sds 3°80d. 8°90d. ＋ 10d. 


The revenue shows the rather unusual change indicated by a plus 
sign before the alteration in receipts per unit. In 1897 the receipts 
from all sources amounted to 425d. per unit and fell to 381d. in 
1898. Last year the figure was 391d. As the capital expenditure 
in 1899 was double that of 1898, and the output and load increased 
less rapidly than in the preceding year, it is probable that the cur- 
rent year's accounts will show a rapid growth again when the plan 
and other extensions are available for use, 
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REVENUE STATEMENT. 

Gross. Per unit Gross. Per unit. Increase. 

Sale of ener £9,342 3°80d. £11,812 390d. ＋ 10d. 

Meter rents 29 ‘Old. 36 ‘Old. ‘00d. 
Supply of lamps, &o. .. . wee see eee wee 


Bundy 12 bic 


. £9,383 3·81d. 811,848 391d. ＋ 10d. 


Gross revenue 


In the“ costs“ coal is higher than in 1897 or 1898, as might be 
expected. The other changes are trivial, the net result being 
about 4d. rise in works and total costs, the latter is still, however, 
well below 2d. 


Cost OF PRODUCTION. 


1898. : 1899. 
Gress. Per unit. Grose. Per unit. Increase. 
Coal, and unloading same. 4781 32d. 41,262 43d. 4 11d. 
Oil, waste, water and engine i 222 09d. 267 104. + ‘Old. 
room stores 
PARTIES Sna rate Peaks å 
on and distri- RE, r A — 
bation and” attending 1,339 554. 1.552 53d. 02d. 
public lamps 
n on agen ea 
nge, en , . r 2 f 
dolles ad 429 17d. 551 19d. +-02d. 
street lamps as 
Works cost £2,771 113d. £3,632 1°25d. ＋ 12d. 
Bent rates ane taxes 276 11d. 344 12d. 7 01d. 
anagement expenses, 
salaries of man vine 4 | 437 18d. 517 »18d. OOd. 
neer, secretary, clerks, &c. 
Ge $ eral 3 
„ statione - 7 f 
prin 95 law charges and 338 14d. 471 16d. + 02d 
insurance 
Other expenses a 
‘Total costs £3,822 156d. £4,964 1°71d. ＋ 15d 


Whercas in 1898 only £620 was paid toward relief of the rates, a 
sum of £1,500 is now appropriated in this way. Whether it would 
not in the long run be sounder policy to ereate large reserve and 
depreciation funds is a question. A thousand pounds or so cannot 
affect the rating appreciably, and the undertaking might find it 
beneficial to have cash at its disposal in the event of engineering 
contingencies calling for extraordinary expenditure. 

Prorir STATEMENT. 


1898. 1899. 
Interest on loans ..  .. ws we £1,920 £2,521 
Sinking fund for repayments .. æ. 1,613 2,083 
Net profit carried to credit of rates 620 1,500 
i OS „ forward ; Ss ae siy 280 
a a „ to credit of capital account 1,408® 
Gross profit 85 £5,561 £6,384 


* To credit of capital account £1,204, and “disallowance by Local Govern- 
ment Board £204." 


The manner io which the output is distributed is shown by the 
figures now set out :— 


Units Units. Units. No. of publio 
generated. Private supply. Public lighting. aro lamps. 
1897 . 532,862 291,277 85,213 
1898 ... 809,289 501,005 88,345 42 
1899 .. 985,334 607,002 89,058 42 


CITY NOTES. 


The Monte Video Telephone Company. 


Tur annual general meeting of the shareholders of this company 
was held on Wednesday at Winchester House, Old Broad Street, 
Mr. Frank W. Jones presiding. 

In proposing the adoption of the report, the CHAIRMAN said that 
the results for the period under review at the last meeting were the 
best that had ever been laid before them, and he was very pleased 
to state that those for the past year were still better. While the 
immediate prospects were not in favour of any great increase of 
business during the present year. he might say that, so far, there 
was promise of an improved revenue. The more distant future was 
of much greater promise. Monte Video was not a city of rapid 
growth, but a steady increase in population and business went on, 
and seemed likely to continue. and, in the opinion of many, a much 
vreater improvement than ever would before very long be shown. 
The new port works were vow believed to be assurcd, and must 
have an exceedingly favourable effect upon the whole of Uruguay, 
and more particularly upon Monte Video. While it would be dith- 
cult toestimate with any degree of exactnessthe extent of that benefit, 
it was believed that its effect in Monte Video would be very great 
indeed, and would turn what had hitherto been considered a 
not particularly active locality into a busy sea port, equalling, 
if not surpassing. any in South America, excepting Buenos Ayres. 
In reviewing the accounts, the first item in which there was any 
change from the one of last year was sundry creditors, the increase 
of which, £1,503, was attributable to the purchase of a new property 
for the Cordon office. Depreciation fund, £8,000, remained the 


same. Reserve fundiwas increased last year by £2,700, £200 more 


~~ 


than appeared in the accounts for the year, that sum having been 
transferred from the amount written off accounts of bad debts, as it 
subsequently appeared that such portion was an excessive writing 
off. The reserve fund now standing at £13,000, it is proposed to 
increase by £3,500. The final item on the side of liabilities, profit 
for the year, £9,269, was very satisfactory. The corresponding 

for the preceding four years were :—1896, £5,727 ; 1897, £6,237; 1898, 
£6,826; and 1899, £8,227. It would be seen that the business has 
been steadily progressing. On the assets side the ordinary capital 
expenditure showed an increase of £217 over the previous year, 
the stock of materials an increase of £204, and sundry debtors, £204. 
Under the heading of investments, real estate in Monte Video was 
increased £2,915, consequent upon the purchase of the Cordon 
property above referred to. They now owned as freehold their 
central and the two chief sub- office properties, and were no longer 
at the mercy of landlords and at the risk of exorbitant rents on their 
account, Turning to profit and loss account, the working expenses 
at Monte Video increased £684, attributable to an increase in the 
maintenance charges through a greater number of subscribers. The 
London office expenses decreased £223, mainly through the reduction 
in the number of directors. In continuation of the policy of the 
board to write down the assets to actual values, they had again 
written off £300 from stock of materials, bringing that item on 
the balance-sheet to what the board believe was now a thoroughly 
reliable figure. On the credit side of the profit and loss account 
the sum £19,446 for “subscriptions, &c.,“ was an increase over the 
previous year of £1,138. The result on balance showed a profit of 
£9,269, as against £8,227, or something more than a 10 per cent. 
increase of profit for the year. The appropriation of the profit and 
the balance from the previous year, a total of £11,527, had received the 
very careful consideration of the board. Had they capital at 
command for anticipated expenditure in improving and extending 
the business, there would have been no hesitation in recommending 
a higher dividend on the ordinary shares, but such a course could 
not be recommended without reliable reserves for future capital 
expenditure. They could not tell when or how soon demands for 
such expenditure might be made upon them that would tax their 
efforts to the utmost. They could not lose sight of the fact that 
imprevements in telephony were likely to require new instruments, 
switchboards, and other appliances, that extensions must constantly 
be made, and that an underground plant was to be looked forward 
to. Some shareholder, closely examining the accounts, might have 
thought that while they showed earnings for the past year of over 
6 per cent. on the ordinary shares, they recommend the payment of 
only 24 per cent. They all knew that earning a dividend and 
having the amount intact at the end of the year were not the same 
thing, and he thought that their accounts, when considered with 
care, showed conclusively that the directors had recommended ail 
the dividend on the ordinary shares that the circumstances 
warranted. 

Mr. C. Lock seconded the motion, and the report was adopted. 


£ 


Eastern Extension Telegraph Company, 


THF report of the directors for the half-year ended June 30th, to 
be submitted to the meeting to be held in London on 7th prox., 
states that the gross receipts amounted during that period to 
£313,227, against. £324,361 for the corresponding half-year of 1899. 
The working expenses, including £28,261 for maintenance of cables, 
absorb £108,660, against £107,267 for the corresponding period of 
1899, leaving £204,567. From this is deducted £5,630 for income- 
tax, £13,984 for interest on debentures, debenture stock, and con- 
tribution to sinking fund, £5,000 for the reserve fund in connection 
with the proposcd removal of the head offices, and £500 towards the 
Indian famine fund, leaving £179,453 as the net profit for the half- 
year. Two quarterly interim dividends of 14 per cent. each, 
amounting to £62,500, have been paid for the half-year, leaving 
£116,953, from which £120 has been deducted for dividend 
on new shares, and £100,000 transferred to the general reserve 
fund. The balance of £16,833 is carried forward. During 
the half-year the unissued balance of 50, 000 shares of 
the company's share capital was issued to the sharebolders 
at apremium of £3 pershare, or £13 each, and an official quotation 
has since been obtained. The balance of 5 per cent. Australian 
Government. subsidy debentures has been paid off with the excep- 
tionof 18. The duplicate cable between Victoria and Tasmania has 
been partially renewed at a cost of £13,239, which has been debited 
to the general reserve fund. The necessity for improved telegraphic 
communication with the North of China having been demonstrated 
by recent occurrences in that country, the company, in conjunction 
with the Great Northern Telegraph Company, have been able to 
meet international requirements by providing, at short notice, from 
their stocks of material in the Far East, cables between Shanghai, 
Chefoo and Taku, with branch lines from Chefoo to Wei-hai-wei, 
Port Arthurand Kiaochau. These cables have been opened to the 
public without any additional charge being levied on trafic 
exchanged between China and Europe. 


Western Telegraph Company, Limited. 


THE meeting of this company was held on Tuesday at Winchester 
House, Mr. W. S. Andrews presiding. 

The CHAIRMAN said that the even course of their prosperity con- 
tinued, and circumstances so far confirmed the wisdom of the 
arrangements made to bring the two companies together. Joint- 
working had been more advantageous than separate working. This 
was the first half-year's/accounts to contain the receipts and the 


ee — — — oa 


—————3ñ]ñ 


Vol. 47. No. 1,197, No Vm 2,1900.) THE ELECTRICAL REVIEW. * 719 


expenses of the united system. The income for the half-year ended 
June 30th, 1900, including dividends from other telegraph com- 
panies amounted to £230,435, against £226,217 for the previous 
corresponding half-year, a net increase of £4,218. That, however, 
baldly stated, would be rather misleading, because, as a fact, the 
inoome derived from messages, registrations, amounted to an increase 
of £17,374, the difference between the two being occasioned by the 
amounts of dividends that they received from other companics 
which varied. If they were to compare the revenne with the 
previous corresponding half-year, omitting ‘the question of divi- 
dends, they had a not increase of some £36,000, consequently they 
were progressing in a very satisfactory manner in the revenue. The 
current half-year up to the present showed that the revenue 


promised to be even more encouraging. The expenses for the 


period under review were not so pleasing. The total expen- 
diture for the half-year was £80,000, and that for the previous 
half-year £71,000, an increase, therefore, of £9,000, but that 
did not look very formidable when examined. The increase was 
chiefly due to expenditure falling upon the current year, which was 
not ofa permanent character. For instance, the Norseman had becn 
home and was going out almost immediately. The purpose of 
bringing her home was for repairs and the application of certain 
alterations in the machinery, which they belicved would result in 
more economical working. The addition for repairs of cables account 
came to £3,000; then there was the supply of new cables, electrical 
stores, instruments, and so on, at a cost of £2,000. Other items 
showing increases were alterations to stations, directors’ fees, 
pension and staff assurance funds. After payment of £11,032 for 
debenture interest and sinking fund, and providing for payment of 
income-tax, there was a credit balance of £135,613, to which had to 
be added £6,791 brought forward, making altogether £142,404. 
Deducting expenses of debenture issue and interim dividend, there 
was a balance of £110,554. £50,000 of that was transferred to 
reserve, and out of what remained they recommended a final divi- 
dend of 3s. per share, making 6 per cent. for the vear aud a bonus 
of 28. per share. This would require £51,892 and leave £8,571 to 
carry forward. They hoped to complete their line of new 
cables without impinging very greatly upon the reserve fund. 
There had been at present no increase in the share 
capital on account of the laying of those new cables, their 
fund enabling them to go on to their completion—in fact, 
the last section had just gone out, and they would have laid 
altogether for the greater accommodation of Brazilian and other 
interests in South America 1,275 knots, 1,437 knots, and 1,219 
knots, making a total of 3,932 knots, and with the final cargo the 
ship sailed on October 27th. Those cables were of the very best 
and most modern construction, and they were calculated to give high 
speed and to provide therefore direct circuits which would transmit 
a larger number of messages than the ordinary circuits. They 
would, of course, draw upon the reserve to the extent that was 
necessary. The Norseman was expected to go out very soon— 
certainly by Christmas—and the effect would be that when she was 
on the station those larger expenses on account of the hiring of 
ships to replace her during absence would cease, and they would 
get back to the normal expenditure for shipping purposes. 

The adoption of the report was seconded by Mr. FREDERICK 
our, and unanimously adopted. 

The retiring auditors having been re-elected, the mecting became 
extraordinary, and passed the following resolution after the chair- 
man had briefly explained it :— 

That the articles of association of the company be and they are hereby altered 
in manner following, that is to say, there shall be added on to the end of the 
110th of such articles the following words, namely :—“ Every past, present 
and future director who has been or is or shall become a director of any 
other company as the nominee of this compeny may, in addition to any 
remuneration received by him under the preceding provisions of this article, 
also retain for his own benefit any remuneration to which he has become or 
may hereafter become entitled as a director of such other 5 


his qualification for such directorship shall or shall not be held by him in trust 
for this company.” 


The chairman explained that the Plate line that they had 
acquired an interest in was one connecting Uruguay, Buenos 
Ayres, and the Argentine Confederation, and it linked up 
important lines to the Pacific, that is, to the West Const 
of South America with the lines of this company to and through 
Brazil. The line was a short one, and had been hitherto 
worked by an independent company, with separate stations, its oven 
tariffs, rules, and regulations, working as a separate local section, 
but interposed, so to say, in this company's through connections. 
This was manifestly detrimental to the telegraph service, and in the 
interests of direct and speedy communication, homogeneous 
management, and furtherance of public interests, it called for 
improvement and alteration. They proposed to bring this concern 
under their own management, and the same remark applied to other 
undertakings; in fact, this was a part of what he might call a 
general measure, although that general measure was not yet ripe 
and could not then be described. These steps were taken to pro- 
duce simplicity and unity of management, aud ultimately the con- 
cerns would be assimilated, though in Brazil it was impracticable to 
at once make arrangements for assimilation by absorption. They 
were consequently compelled to keep the line under a legally 
separate board. The River Plate business was a small affair, show- 
ing a very excellent return; they had paid £60,000 for it. Not 
only, therefore, would they make an arrangement which would pay but. 
would also lead to improved working. In answer to a shareholder, 
it was stated that it was proposed eventually to amalgamate the 
River Plate Company with the Western Telegraph Company, and it 
was proposed that the directors should be allowed to be paid for 
any work they might do in connection with that or any other com- 
pany, but after amalgamation they would cease to be paid. 

The resolution was seconded by Mr. J. D. PRNDER, and carried 
unanimously, 


St. Helens Cable Company. 


WE are informed that this company held its first annual meeting 
on October 31st at St. Helens. 

Mr. Hryt-D1a, who presided, reported that the progress of the 
past 13 months was so satisfactory that although the Warrington 
electric cable works had only been working for the past six months, 
the board was in the pleasant position of being able to recommend 
that a dividend of 6 per cent. on the ordinary shares be declared 
and paid forthwith. The prospects of the company were as bright 
as could be wished, as the works were going night and day, and 
the continued addition of new plant was being fully ocenpied as it 
was put down. The report was adopted unanimously. 


Cape Electric Tramways Company. 


THe report of the directors for the year ended June 30th, to be 
presented at the meeting to be held in London on 14th inst., states 
that the profit and loss account on the 12 months’ working, after 
provision for debenture interest, shows a net balance to credit of 
£65,204, which, added to £15,615 brought forward, makes a total 
available of £80,820. From this the directors have paid to the 
sharcholders 9 per cent. upon their capital, represented by two 
interim dividends. The directors have also placed to the credit of 
the reserve £8,000, and have created a special reserve, to the credit 
of which they have placed £12,000. These sums (including interim 
dividends) aggregate £56,000, and leave £24,820 to be dealt with. 
From this provision has to be made for the remuneration of tlie 
directors. With regard to the disposition of this remaining balance, 
the directors recommend a bonus of 3 per cent. upon the capital, 
which will absorb £12,000. During the 12 months’ working the 
Cape Town system has carricd 11,332,627 passengers, as against 
8,489,490 passengers in the preceding year. The Port Elizabeth 
system has carried 2,967,420 passengers, as against 2,563,259 "pas- 
sengers in the preceding year. The grand total of passengers 
carried on both systems for the preceding year was 11, 052,749. For 


the year under review the total number is 14, 300,047, whichtshows 


an increase of 3,247,298. 


R. Waygood & Co. 


THE statutory meeting was held at the Bridge House Hotel, London 
Bridge, on 29th ult.—The CHAIRMAN said the company was 
successfully floated on June 29th last. The capital, £210,000, was 
considerably over subscribed, applications having to be returned for 
£100,000, and none was underwritten. Notwithstanding that trade 
generally has not been so good, the amount of orders received since 
March 31st, the date from which the new company took over the 
business, had been in excess of those received for the similar period 
in any year. The book debts as shown in the prospectus amounted 
to £41,975. They had already realised £35,297, and the balance to 
be collected, it was estimated, would produce at least the full 
amount in the prospectus, and most probably more. The trade debts 
were taken on at £21,849; of this amount £20,213, had been paid. 
Owing to the expansion of business the company was erecting 
additional] buildings. It had completed the purchase of a row of 
houses between the works and the street, and thus obtained a 
considerable addition of space adjoining the factory for future 
expansion. 


Official Announcements re Companies. 


Notice appeared in the London (‘azette on Friday last to the effect 
that the following companies have heen struck off the register: 


Battery and Motor Company, Limited. 

British Association of Medical Electricians, Limited. 
Canton (Waipori) Mining and Electric Power Company, Limited. 

Capital and Counties Electricity Supply Company, Limited. 

Capsule Battery Company, Limited, 

Corbridge Electric Lighting Company, Limited. 

Cruto Incandescent Lamp Agency, Limited. 

Devon Traction and Motor Company, Limited. 

Electrice and General Contract Corporation, Limited. 

Electric Free Wiring Syndicate, Limited. 

Electric Meter Company, Limited. 

Etectric Racing Horse Maze (Pioneer Syndicate), Limited, 

Electric Steam Syndicate, Limited. 

Electrolytic Separation Syndicate, Limited. 

Elieson Lamina Accumulator Company, Limited. 

European Electric Finance Company, Limited. 

Gravier Dynamo Syndicate, Limited. 

Improved Incandescent Electric Lamp Syndicate, Limited. 

Johnson’s Supplementary Steam Generator Company, Limited. 

Llandudno Eleetrie Supply Company, Limited. 

London Electrical Carriage Company, Limited, 

London Electrical Coupé Company, Limited. - 

London Electrical Van Company, Limited. 

London Health Electrical Institute, Limited. 

North London Electric Supply Company, Limited, 

Peerless Accumulator Syndicate, Limited. 

Water-Tube Boiler Syndicate, Limited. 


The following will be struck off the register within three months 
unless cause is shown to the contrary :— 


Electric Horse Promotion Syndicate, Limited. 
Freudenberg’s Automatic Telephone Syndicate, Limited, 
Freudenberg’s Multiple Telephone Syndicate, Limited. 
Improved Telephone Patents, Limited. 

Premier Flectricity Meter Company, Limited. 
Viee-Versa Portable Electric Lamp Syndicate, Limited. 
Whitstable Electric Light and Power Company, Limited. 
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Stock Exchange Notices.— The Committee has ordered 
the undermentioned securities to be quoted in the Official List -— 
Dublin United Tramways Company (1898) Limited—60,000 ordinary 
shares of £10 each, fully paid, Nos. 1 to 60,000; 59,987 6 per cent. 
preference shares of £10 each, fully paid, within Nos. 1 to 60,900 ; 
and £300,000 34 per cent. mortgage debentures of £100 each, 
Nos. 1 to 3,000. 


Electric and General Investment Co 
Allotment letters in respect of the issue of 19,900 
cumulative preference shares were posted on Tuesday. 


pany.— 
per cent. 


West India and Panama Telegraph Company.—A 


dividend of 6d. per share is announced on the ordinary shares. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending October 27th, 1900, were 2217: SB S period last year, 
£298 : decrease, £21. Total to date, £18,881 ; corresponding period last year, 
£18,871; increase, £10. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending October 26th, 1900, were £2,973 fis. 5d.; corresponding period lust 
year, £2,905 18s. 5d.; increase, £67 183. Od. 


The Central London Railway.—The receipts for the week ending October 27th, 
1900, were £6,102; previous week, £5,465; increase, £687. Total receipts 
to date (18 weeks), £64,494. Miles open, 6. 


The City and South 1 Konden Railway Company.—The receipts for the week 
ending October 28th, 1900, were £1,866; corresponding week last year, 
£1,045 ; increase, £821. Total to date, £26,458 : 5 period last 
year, £16, 299; increase, £10,159. Miles open, 1900, 43; 1899, 83. 


The Cork Electric Tramways and Lighting Company.—The reeeipts for the 
week ending October 25th, 1900, were £413 1 4d. corresponding week 
last year, 2408 33.6d.; increase, £10 166. 10d. Total to date, £17,876 18s. 2d.; 
corresponding period last year, £16,412 198. 7d.; incrsase, £1,468 188. 7d. 


The Rover Corporation Tramways.—The receipts for the week ending 
October 27th, 1900, were £181 68. 8d.; corresponding 9 last year, £179 
198. 10d.; increase, £1 0s. 10d. Total to date, £9,056 68. 104d.; corre- 
spending ‘period last year, £8,643 Se. 11d.; increase, £418 2s. 114d. Miles of 
track open, 8. Car miles run, 1900, 4,978; 1899, 4,794. Number of cars, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
October 26th, 1900, were as follows:—D. U. T. Co., horse cars, £25 88. 5d. ; 
ditto, electric cars, £8,408 68. 54.; D. 8. D. Co., electric cars, £740 188. Id.; 
total, £4,169 128. 11d; ' corresponding week last year—D. U. T. Co., horse 
cars, £383 108. 9d.; ditto, electric cars, £2,844 118. Od.; D. 8. D. Co., elec- 
trie cars, £789 178. 2d.; total, £3,767 188. 11d.; increase, £401 lis. Od. 
aggregate to date, £82,717 2s. 3d.; aggregate to date last year, £74, 118 
168. Id.; inorease, £8,598 6s. 2d. The mileage worked is 44 miles eleo- 
trically, 1 mile by horses, as against 35 miles electrically, 9 miles by 
horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 28th, 1900, were £1,518; oorresponding week last year, £1,690; 
decrease, 211 Total from. July Ist, 1 109, £28,894; ditto corresponding 
period last year, £27,904 ; inerease, £1,090. Miles open, 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
WRHAr with the City’s welcome to its boys ” on Monday, and the 


Stock Exchange holiday on Thursday, business has been extremely 


restricted in the general markets this week. Add, too, the fact that 
the current settlement is one of those which extends over 19 
days, and nothing more need be said to account for the prevailing 
quietude. There is little in the position of the Money Market to 
encourage investment buying, and taking everything into con- 
sideration, the absence of business in the Stock Exchange is 7 no 
means remarkable. 


Once again has the telegraph department been EE by a 
sharp fall in Anglo-American Ordinary and Preferred stocks. 
Coming upon the top of sucha heavy decline as took place last 
week, the market was unprepared for the still further fall, and at 
one time it looked as though the B” stock would drop to 90. The 
lowest price touched was 93, and the Ordinary went to 50. It is 
peculiarly interesting to note how these prices compare with the 
highest and lowest of the last few years :— 


Stock. 1897. 1898. 1 1899. | 1900. 
| H. I.. H. I. H. I. H. I. 
Anglo Ord. .. | 600 49 CT 58 6n} 60 671 80 
Anglo“ B... 110 9˙ | M7} 107 121 101 1173 99 
0 i ³ ſyſſ ³ ⁵³ð d é 


We have to go back to January, 1896, to find a lower price for the 
Preferred stuck thau that touched the other day, aud the Ordinary 
has not been under 50 since 1897, as shown by our statistics. A 
slight recovery has set in since the lowest prices touched, but there 


is still a nasty loss on the week. Somewhatsingularly, the Deferred 
stock has hardly budged an eighth per cent. 

Direct United States shares are unchanged, but Submarine Cable 
Trust has moved up a little. 

The news about the New South Wales Assembly having passed 
the Pacific Cable Bill had no effect upon the prices of Eastern stock 
and China“ shares. Doubtless the effect of the last scare on this 
account is too recent for investors to be troubled in the same way 
again, at least for some time to come. The New Eastern Extension 
shares, £3 paid, are in the vicinity of 7, and have just been admitted 
to the dignity of an official quotation. Globe Telegraph and Trust 
are weak, partly in sympathy with the fall in Anglo-American 
stocks, and West Coast of America shares, by a loss of 5s., have 
resumed their former quotation of half a sovereign. 


In the Electrical Supply list the principal rises have been secured 
by Charing Cross and Notting Hill shares. The former have found 
strong supporters, and the company’s latest issue of Preference 
shares, of which many proprietors refused the offer at 51, are up to 
54. The general market is good throughout, and it is contended 
that the junkettings that will take place, and are taking place, at 
the return of the troops from South Africa, must work for good 
receipts by the electrical undertakings. Far-fetched as the sugges- 
tion seems, it is nevertheless doing duty to some extent in the 
market, City of Londons feeling its kindly influence the most. 
Chelseas are the only Ordinary shares that mark a decline, but ss 
they are quoted ev: new, the loss is not as bad as at first sight it 
would appear. The premium on the new sbares have run off almost 
entirely, but shareholders entitled to an allotment should think 
twice before they refuse to accept it, since the new shares are likely 
to turn out a remunerative investment in the future. 

The public are still buying Supply Debenture stocks, the markct 
for which is as steady as ever. St. James’s and Pall Mall 34 per cent. 
Debenture stock is just par. A slight narrowing of the official 
quotations for County of London 43 per cent. Debenture certificates 
goes for nothing at all. 


Tramway shares are quict, trade in them being as restricted as it 
is in other sections. British Electric Traction Ordinary have 
slightly recovered from their recent fall, but the Preference are 
unaltered. The strike on the Oldham system, to which we referred 
three weeks ago, is now in course of settlement, a London barrister 
having been accepted as arbitrator in the dispute. A new comer 
in this department will be the British Electric Street Tramways, 
Limited, which will have a capital of £300,000 in £10 shares. The 
company's title is surely a little close to that of the British Electric 
Traction? Anglo-Argentines are back a trifle, at 313, and no 
change is exhibited in Buenos Ayres and Belgrano “A” and “B” 
at 5 and 4 respectively. Calcutta Trams are 94, and London Streets 
dull at 30s. for the fully-paid £4 shares. 

National Telephone Ordinary are being pressed for sale, and have 
slipped back 4. Here, again, the fear of Government competition 
is the main skeleton in the cupboard, as the company is doing 
better business than ever. Another thing against the shares, of 
course, is the legal decision lately given in favour of a customer sued 
by the Telephone Company, it being apprehended that the follow- 
ing of a similar course in other instances might prove a serious matter 
for the N. T. C. ö 

While quotations in the electric railway market are the same as 
they were a week ago, there has been a sharp rise in Metropolitan 
Railway stock on the definite plan now adopted for electrifying the 
line. Districts are also harder, and it is said that an influential 
American syndicate is buying the stock in order to gain control of 
the Board. Wesecm to remember having heard very similar stories 
on previous occasions when the insiders wanted to unload Districts. 
Central Londons are hard, the Deferred keeping steadily at 3 above 
the Preferred, thus emphasising the market opinion that a better 
dividend than 4 per cent. will be available for the junior shares. 
Everything naturally turns upon the question of the working ex- 
penses, which may be vaguely estimated between £2,200 and 
£2,800 per week, possibly nearer the latter than the former. 

Manufacturing shares are better, particularly those connected 
with the telegraph trade. British Insulated Wire are flat, excep- 
tionally. Callender’s quickly recovered the deduction of 5s. divi- 
dend last Friday, and the market is a distinctly good one. 

Of the reports published this weck, the Eastern Extension show- 
ing is not as good as it was for the corresponding period last year, 
but the company, it is satisfactory to note, is acting partly in con- 
junction with the Great Northern Telegraph. The Cape Electric 
Trams report is excellent, aud the dividend is to be at the rate of 
12 per cent for the year, against the 64 per cent. paid in 1898-1899 
The capital of the company is to be increased by the creation of 
100,000 additional Ordinary shares, and the{terms upon which itis 
proposed to issue the new shares give an unusual amount of latitude 
to the directors. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


A 88 6 n done 
i Dividends for oning osing 
NAME. 1 $ = three uotation Quotation week ended 
8 the last years, oan 24th. | October Bist. . Bist, 


African Direct Telegraph, 4 Y Debs. 
Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. 


Anglo-American Telegraph ... .* (Stock) 3 7 £3 9. 
Do. do. 6% Pref. ei see .. (Stock) 6 6% 
Do. do. Deferred ; dist 285 *. 18s. ; 
Chili Telephone, Nos. 1 to 44,000 ... T 925 ase 5|4 & 3 4 7 
10, 000 Commercial Cable $100 | 8 8 8 oo ae 
Do. do. Sterling 500 ) year 4 4 %I Deb. Stock Red. uw | ae | 101 —103 101 —103 1023 1023 
Cuba Telegraph ‘i 10 | 7 8 7%| 61— 72 64— Vixd| 6,%/ ... 
Do. 10% Pref. aa 900 sist es . | LO 10 10 *. | 15 — 16 144—15$xd) 133 
n sii sia ae a ai 5 4 4 453 141 — 5 34— 4} ~ 
Do. do. Cum. Pref. ... wee sen 5 10 an 180 9 — 10 9 — 10 
Do. do. 43 Debs. san ies by a . . 100 —104 % |100 —104 | ... Josa 
Direct United States Cable ... | 20 | 34% | 34% 3 % 101— 108 | 103— 102 10 
Direct West India Cable, 44 % Reg. Deb. ss sae aes at . | 99 —102 99 —102 * oe 
Eastern Telegraph, Ord. Stock... . Stock 7 % 7 % 7 % 149 —154 49 —154 1503 | 1494 
Do. 34 Pref. Stock i | ae | 99 —102 | 99 —102 1003 994 
Do. Mort. Deb. Stock Red. ... 4 & sss . . |115 —120 113 —118 xd sii 
Eastern Extension, 3 and China Telegra * 10 7 % 7 14 f— 15} | 148— 151 | 1443) 
ann. 


6,7001] { Do. 5% (Aus. Gov. Sub.) Deb., 1900, re 4 100 
drgs., reg. 1—1,049, 3,976—4,326 
26,6002 Do. do. Bearer, 1 050—3 975, 4 327—6,400 100 
Do. 1 V Deb. Stock ... 
Eastern and South African Telegraph, 4 Y% Mort. Deb. } 100 


.... 114 —119 114 —119 


Nos. 1 to 3,000, red. 1909 99 —102 99 —102 


W 
Do. 4 * Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 W ei . . 100 —108% 100 —108% | ... ne 
180,227 Globe Telegraph and Trust, 10 | 43% | 53 54% 103—11} | 104— 11 11 | 10$ 
180, 042 Do. do. 6 y, Pref. ; ne 6 6 15 — 154 15 — 15315 a 
150, 000 Great Northern Telegraph, of Copenhagen 10 123 32 — 34 91 — 33 312 
84.300 Halifax and Bermuda Cable, 43 % 1st Mort. Debs., } 100 98 —101 98 —101 984 
within Nos. 1 to 1,200, ii 2 a : 
17,000 | Indo-European Telegraph 10 & 10 Y 10 9 49 — 53 48 — 52xd| ... 
100, 0002 London Platino-Brasilian Telegraph, h, 6 % Debs. Sai 6 ins . {103 —106 103 —106 ss 
680 | Montevideo Telephone, Limited, „Nos. 1 to 72, 680 .. se — 23 + 1 i— 1 ‘es sas 
86,492 Do. do. 5 Pref., Nos. 1 to 86,402 4 4 5 #— 1 1— 1 ee ee 
490,000 | National ie an to 490,000 oe ve 6 6 5 49— 49 44— 149 45 tł 
15,000 Do. Cum. 1st Pref. wit 6 6 6 13 — 15 | 18 — 15 138 — 
15,000 Do. 8 Cum. 2nd Pref. ... 6 6 6 13 — 16 13 — 15 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250,000 5 5 6 5 — bł 5 — bł 5.3 5 
2,000,000/ Do. 34 % Deb. Stock Red. 34 34 34 96 —99 96 — 99 974 | 96 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 11/5 5 5 1— 11 g— IId 
100, 000] Pacific and European Tel., 4 % . Debs., 1 to 1 000 ... | 100 | 4 i 100 —103 1100 —103 
11.839 Reuter’s.. ee 8 5 5 5 7 — 8 7 — 8 8 
3,381 Submarine Cables Trust aie wis 925 e 85 wea ios . . 124 —129 125 —130 125 
58,000 | United River Plate Telephone i 5 5 6 7 N 48 52 42— 65} 
16,639 Do. do. 5 55 Cum. pref. Nos. 1—16, 639 ve os yas 48— 63 4— bł 
179,947 Do. do. 5 % Debs. . 104 —107 04 —107 
200,0007) West African Telegraph, 5 Y Debs... j 98 —101 98 —101 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 01—53 008 23 1 — 
150,000 Do. do. 4 % Debs., 1—1 500 gua. by Bras. Sub. Tel 100 : 100 —103 1100 —103 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red. ... Stock sii „„ * — eve ae 
,930 | Western paar oer Ltd., Nos. 1—207,930 .. s5 si 7%17% 7 144-15 144— 15 142 149 
75,000 Do 5 % Debs. 2nd series, 1906 sie re —. 1103 ae 103 S ae ses 
88,321 | West India and Panama Telegraph .. jve ah ine g 25 i% 2— ob 
34,563 Do. do. do. 6 Cum. Ist Pref, eos 6 eve ove 64— 71 71 2 13 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 6 ‘as sis 6— 7 we T a 
80,0007 Do. do do 5 Y Debs., Nos. 1 to 1, 800 100 5 105 —108 108 108 Aas ste 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., ee 5 4 6 v 6 7 — 8 7 — 8 sii ss 
12,000 Do, do. 7 . Cum. Pref... 5 7 ‘iis 84— 93 81— 93 sa iia 
50,000 | Charing Cross and Strand Electricity Supply 5 7 85 9 59 — 10 94— 104 93 98 
20,000 Do. do. do. do. 44% Cum. Pref. 5. vr 955 51— 6 53— 6 ein uss 
34,000 |*Chelsea cma ed Supply, Or 5 6 6 6 V 64— 72 6 — 6% 6 62 
150,000 Do. & De» Stock Red. ... Stock 43 ids *. |110 —113 110 —113 vad ots 
60,000 | City of London ides Lighting, 40,001—100,000... | 10 10 6 45 8 — 9 | 8— 93 9 82 
40, 000 Do. 6 % Cum. Pref., 1 to 40, 000 10. 6 6 . | 12§— 133 123—133 133 | 13 
- 400,000 Do. 5 Y Deb. Stock, Scrip. (iss. at £115) ‘all paid eras dec .. 125 —130 125 —130 re sis 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nu | nil 4 5 8§— 93 84— 91 
20, 000 Do. do. do. 6 & Pref., 40,001—60,000 10 6 „ 6 .. | 11 — 12 11 — 12 oe se, S 
200,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. „ aoe .. 108 —112 108 —111 110 109 f 
26,100 | Edmundson's Elec. Corp., Ord. Shares sie rar 5 5 7 V 41— 5 44— 5 42 
75,000 Do. do. 44 % 1st Mort. Deb. Stock.. 100 8 . . 101 —104 101 —104 
110, 000 London Electric Supply Corporation, Limited, Or. . ses 8 11— 23 | 19— 23 
49,840 Do. do. do. do. 6% Pref. Dl 8 “ee eee 44— 53 44— 53 
250,000 Do. - do. do. 4% ist Mt. Db. Stock Rd. |Stock] ... seis 100 —102 100 —102 ne 
85,000 | Metropolitan Electric Supply, 101 to 62,500 85 10 6 5 % 5 * 13§— 144 | 134— 143 134 
220, 000“ Do. 44% First Mortgage Debenture Stock |... 44 ee 12 —115 112 —115 885 
220,000 Do. 34% Mort. Deb. Stock Red. . .. [Stock]... oF .. | 97 —100 97 —100 
6,452 | Notting Hill Electric Lighting AA . 10 6 6 7 144— 154 15 — 16 sai 
40,000 | St. James's and Pall Mall Electric Light, Ord. 5 144% 144% 141 15 — 16 15 — 16 158 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 8— 9 8 — 9 bad 
12,000 | Smithfield Market Elect. Supply, | Ord. 8 ‘as 8 2 — 23 2 — 22 
50,000 Do. do. 4 % Deb. one .. | 100] ... 80 .. | 85 — 95 85 — 95 
65,000 | South London Electricity Supply, Ord. i we 5 cu sos she 24— 34 23— 33 sel oe 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... ...| 5 12 J 12 % 13 J 12 — 13 |12—13 | 124 123 
Unless oth 3 to 1 N ea ho pa ea on Liverpool A . 
stated shares are erred 8 warran 
77) ͤͤK?⅛tù latter act of-cae sank call tue Arca parker the noni cori 8 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Closing Closing Business don 
Present Dividends for 
NAME, or last notation uotation week erded 
Issue. Share. the thr ° t. Ath. 3 Sist. Oct. 31st, 1900. 


Highest | Lowest 
20,000 | British Aluminium 7 % Cum. Pref. . Se ve 


300,000 | Do. do. 5 & lat Mort. Deb. Stock Red. e [Stock] 2. fl. | ll 93 — 97 | 91 — 95xa] |... 
30,000 | British Electric Traction ‘iis see sé 12§— 133 13 — 14 134 13 
50, 000 Do. do. 6 % Cum. Pref. aes see Ses 2 su 12 — 13 112 — 13 129 123 

200,000 Do. do. 5 Y Perpetual Debenture Stock ... Stock ae . . {120 —123 120 —123 122% | 1214 
85, 0002 F British Electric Works Co., Ord. £1 shares, 50, 001—135, 000 ay she me 9— 4 9— 3 sis a 
50,000 t Do do. 6 Cum. Pref., 150,000 e ace oa f§— 4 1— 2 a) 

500 ff Do. do. 43 % 1st Mort. Deb ... | 100 97 — 99 97 — 99 5 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 vis cae: 15 5 % 15 5 * 20 0 * 11 — 12 11 — 12 
27,500 Do. do. 6 Cum. Pref. Nos. 1 to 27,000 . 51— 6} 52— 61 

105, 731 Brush Elecl. Enging., , 1 to 90,0000 eek 1g— 138 1g— 12 

105 731 Do. do. Non-cum. 6 Pref., 1 to 90,000 aes 2— 2} 2— 2} R te 

125,000! Do. 45 4 7 ber b. Stock PA * [Stock 106 —111 1106 —111 135 e 

125,000 Do. Perp. 2nd Deb. Stock ... [Stock 102 —104 102 —104 mr si 
20,000 Callender’s Catie Construction shares, Nos. 1—20,000 ... 124% 15 5 % 15 5 * 124— 134 | 124— 133 134 | 123 
20,000 Do. do. 5 % Cum. Pref. see 5 — 53 5 — 54 58 1 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red *. 18 110 —114 1110 —114 es HA 

213,533 | Central London Railway, Ord. Shares or 5 ad 10 — 104 | 10 — 103 1057 105 
61,033 Do. do. Pref. half- shares. 42— 51 | 48— 512 5p] 
71,447 Do. do. Def. do. sate s Tes 5 — 54 5 — 53 58 

855,000 City and South London Railway . .. Stock 13 2 14% 58 — 6l 58 — 61 88 
37,500 Do. do. Ord. shares Nos. 22, 501 to 60,000 .. iS 5 — 6 5 — 6 ae . 
32,098 | Crompton & Co., Nos. 1 1 32,098 Reg A 8 Ssi 6 * 74% 32— 4 31— 4} 31 

Do. 5 % ist Mort. Debe., 1 to 900 0 

100, 000 . £100, and 901 to 11 000 of £50 red eee ace eos 99 —102 99 —102 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. ł to 99,261 6 & 6 7 6 Y 11— 23 11— 24 
17,139 Do. do. do. “A” Shares, 01— 017,139. | 6 6 6 %| 34— 44 34— 43 

344,023 Do. do. do. 4% Deb. Stock Red — | 100 vis T Ses 90 — 92 90 — 92 

112,100 | Electric Construction, 1 to 112,100 ... — 6 %| 6 & 6 %| 2 — 2ł 2 — 24 24 
25,000 Do. do. : Cum. Pref., 1 to 25 000.. | 8 ve 24— 3} 24— 3} 335 

140,300 Do. do. Perp. 1st Mort. Deb. Stock Stock y . |102 —105 102 —105 

9,6007 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... E 7 7 7 5 10 — 11 10 — il = 8 
30,000 | Henley’s (W. A Telegraph Works, Ord. ... Sad SAN 12 & 14 %| 15 %| 124— 134 | 124— 134 134 128 
30,000 Do. do. 44 % Pref. ... 5| 7 N 5 — 53 5 — 53 15 
50,000 Do. 55 do. 44 Mort. Deb. Stock... Stock 44%] ... 108 —112 108 —112 oe 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 1010 Y 10% ‘ 20 — 21 20 — 21 20 34 

300,000 Do. do. do. 4 % 1st Mort. Deb ... | 100 ae PO | (hate 99 —102 99 —102 ave 
37, 500 Liverpool Overhead Railway, Ord. ... sés isle te 33%| 327 8ł— 9 8i— 9 
10,000 f Do. do. Pref., £10 paid 5 5 Y 5 12%— 134 | 122— 13} as ae 
37, 350 | Telegraph Construction and Maintenance „ 15 %| 15 Y 15 35 — 39 36 — 40 38 364 

150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . | 100 xs 101 —104 101 —104 xs ar | 
20,000 | Telegraph Manufacturing, r Nos. 1 to 20,000 ... | 8 * 12 % 104— 114 | 104— 113 11 103 | 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000... ia 5 — 53 514— 5} Dad a i 
540,0007 Waterloo and City Railway, Ord. Stock... ots % 100 958 3 9 3 E 94 — 97 94 — 97 94 } 

t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Se 
Brompton and Kensington, 44 % ba peer of £100, 108—106. mar Fee and _Knightabridge Electric Ligh Gan al ary Shares £5 (tally 
National Electric Free hated Peat d, -. 12 — 18; Ist Preference Cumulative 6 % £5 (fully 1 Anares 1K. 61— . 
Oldham, Ashton, and 5 ret 2210 pd.), Ord., 164—174. gores, 103106 Dividend, 1899, on 
l Do. Pret. (£10 pd.), 10—10}. i T. Parker, £10 (fully paid), 172 
* F Bank rate of discount 4 per cent. (July 19th, 1900). 
MARKET QUOTATIONS, Wednesday, October 31st. ` 
CHEMICALS, &o. | This week.“ Last week. Ino. or Deo. METALS, &o, (continued.) This week. | Last week. Ino. or Deo. 

a 44s. f r ... per owt. 5J- 6/- ee g Copper Sheet „ per 280 | £85 £1 ine 

a es .. per owt. 22). 93). es 9 „ .. per ton £86 £85 £1 ine 

a y S s .. per owt 82 / - e as (Electrolytic) Bare .. perton; £88 10 £83 10 

a2 „ a iis is .. percwt 5/6 5/6 8 6 5 d .. Per ton £92 £92 

a Ammoni per cwt. 89/- 50 / ‘ 6 n „ .. per £85 10 £85 10 

a Ammonia, 4. Mouriate (crystal)... per ton £83 10 £33 10 „ „ i H.C. wire per Id. 17 a. 

.. per ton £30 £30 : JS Ebonite Roe. per lb. l- . 

4 Bleachin powder sè .. per ton £17 247 . » Sheet B/- 5/- 

a Bisulphide of Carbon .. . per ton £15 £15 : n German Silver Wire per lb 1/6 16 
a Borax 2 s ee .. per ton £17 10 £17 10 | oe k Gutta-percha fine .. per lb 8/6 8/6 

a Bensole (90 ) per gal. I/- ; k India-rubber, Para fine per lb. 4/- to 4/1 4/- to 4/1 

a „  (50/90%) per gal. 5/6 5/6 | : í Iron, Charcoal Sheets per ton £18 Gi 

a Bulp per ton £25 . 4 „ Pig (Cleveland warrants) .. per ton 64/5 67/9 Ss. 4d. dec. 

a Lead, Nitrate. . per ton £225 225 s 4 ,, Forgin „ per ton From £11 | From 411 5 

a „ White Sugar .. .. per ton £81 | ; 1 5 Wire .. per ton , to 72/6 | 70/- to 12/6 . 

S Mithylated Spirit i 45 8 per ba gv 10 mn „ Wire, galvanized No.8 .. per ton Fear 8 arin 8 Ke 

a Naphitha, Solvent (90% at 10°C). 0. 55 gal. 5/6 5/6 : Lead, English Ingot .. .. per ton. 212 176 | to 217 15] e. 

Pa See Per tol au Manganin "wire Ne. 8. per 18 a. i. 

ñ ustio ki n " .- per lb. 

4 „ Bisulpbate a per ion £85 255 ` perbo. £926 £95 L. 6d. dec. 

a Shellac .. per owt. 64, - 64/- 4 Mice (n (in original cases), small per Ib. 8d.t0 9d. | Id. to 9d. 

a Sulphate of Magnesia per ton £4 10 £410 | d „ ji i medium per lb. | 1/9 to 2/9 | 1/9 to 3/9 

a Sulphur, Sublimed Flowers .. per ton £6 46 d large per lb. 8/8 to /s | 8/8 to 7/8 

: ” peta ee .. per ton £5 10 £5 10 P Phosphor Bronze, p plain oastin per Ib. 1/1 to 1/4 | 1/1 to 1/ 

Lum .. per ton £5 £5 Pp 70 ed bars & per lb. 9 5 1/4 | 1/1 to 1/4 

4 Soda, Caustic ( (white 70 %) .. per ton £10 15 £10 15 p i sipa aneas per lb. m 1/8 1/8 

a „ Crystals .. per ton £8 £8 o Platinum per os. 2 10 6“ £8186 

a „ Bichromate, casks. per lb. 23d. Lad. p Silicium Bronze Wire per lb. | 103d. to 1/11 to 1/1 

' {£ Steel, Magnet, aco'd'ng to đeso'p'n per ton| From £15 £40 
| | | i on 1· in bars £58 iae } 
METALS, &c. 8 g Tin, block .. E sa .. per ton { 4755 15 aar } 
d Aluminium nA in ton lots. per ton 2224 9 „ foil ... per lb. 27 3J- a 
Sheet, in ton lots per ton 2191 es wire, Nos. 1 to 16 per Ib. 1/9 179 

p Babbitt’s metal ingots.. per ton £80 to £160 280 to 25 . pP Wulte Anti- triction Metals — 

e Brass (rolled metal 7 to 120 basis per Ibo. 5 % White Ant” brand . per ton £40 to £70 £40 to Pn 

e „ Tube (brazed) .. . per lb. i . i T J Yarns, 8 Bingle 101b. bnal's per lo. 12. | 

e „ „ (solid drawn) .. per lb. d. oe -' Í n» Best F per lb. 

e „ Wire, basis s .. per lb. ea ee 1 „ Hemp. 8 ply 10 Ibs. sè Pi 1b. 

e Copper Tubes (brazed) per lb. 11łd. 0 ve | J Russian, 10 ibs. per Ib. oh 

e (solid drawn) . per lb. lid. 1155 ss | don 10 Jute, 180 lbs. rove per ton; #14 10 £14 10 

g Copper Bars (best selected) .. per ton £86 40 í £1 inc. | Zino, Sn't. (Vielle Montagne ond. ) per ton] EA 6 nett. | £24 5 nett 


— - ——— —„—— [— — b em ͤ— — —ʃ — — 
—ꝛů— u— — — —— — — 


k Messrs. Morris Ashby, 


f India-Rubber, G.-P. and Teleg. Works Limited. 
m Mesars. W. T. Gloves & Co. Ltd. 


b The British Aluminium Co., Lid. 


Messrs. James & Shakspeare. [Co., Ltd. 
„Quotations e Messrs. Thos. Bolton & Sons, tions | Mesar. Jackson & Till. Quotations | n Mesars. P. Ormiston & Sons. 
PP J | d Messrs. F. W supplied by | £ Messrs. Bolling & Lowe. PP Y | o Messrs. Johnson, Matthey 4 ca. 


fi Messrs. G. Boor & Co. 


p The Phosphor Bronze Company, Lt. 


& Bons. 
Messrs, Frederick Smith & Co, 
* Future £3 18 


— oe 
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THE PRODUCTION OF HIGH 
TEMPERATURES. 


A NOVEL and unexpected use for aluminium has been discovered, 
which adds one more proof that if a new substance can be pro- 
duced, a use will be found for it. Aluminium is not a new substance 
by any means, but it is new to commerce, for it is only within recent 
years that its production in large quantities has been commercially 
possible. It is not a little remarkable in the newest application of 
the metal that, while the metal is so essentially a product of elec- 
tricity, its new duty is that of assisting the conveyance of electrical 
energy. 

The discovery to which wqallude is that on which Mr. Lange has 
just read a paper to the Iron and Steel Institute. The reducing 
power of aluminium has, of course, been known for many years. A 
metal so tenacious of oxyyen will, if started down the path of 
oxidation, rob all surrounding objects of their combined oxygen. 
Again, a metal that requires the high energy of the electric arc to 
separate it from its combined oxygen, will obviously give up a high 
energy when again put to work to absorb oxygen. This absorption 
has been brought under control, and made to serve as a means of 
producing high temperatures. 

To take one example only of how the reducing property of 
aluminium may be utilised, we may cite the mixture of fincly 
divided aluminium and iron oxide. Chemically, the reaction may 
thus be formulated :— 


Fe, Os + Alz = Alz Os + Fey, 


or metallic aluminium plus iron oxide produces metallic iron aud 
oxide of aluminium. The iron oxide gives up its oxygen, and the 
aluminium is oxidised to clay. The operation may be conducted in 
a crucible lined with magnesite, which is exceedingly refractory. 
In this is first placed some of the iron oxide mixture. Next is 
added a good pinch of barium peroxide, or other oxide which will 
start the oxidation of the aluminium at a low temperature A little 
magnesium, and, perhaps, a little calcium carbide, will assist, or 
some of the nitrates or chlorates. The heat thus gencrated suffices to 
start the combination of the iron and aluminium mixture, and as 
this interaction proceeds, more and more is added, until finally the 
crucible contains metallic iron covered by aluminium slag. The 
temperature is intense, ‘and the light compels the use of darkened 
glasses. The slag can be poured off and some idea gained of the 
temperature of the iron by pouring it on a mild steel plate or alung 
the side of a mild steel bar, When it will be seen that the iron euts 
its way with ease, like hot water poured upon ice. The temperature 
attained is, in fact, 2,900° to 3, 000 C., or 1,000’ above the hottest 
period of the Bessemer blow. 

Aluminium may thus, in a sense, be looked on as a means for 
“storing the temperature ” of the electric urc, by which it was first 
raised from bauxite, into which it agaiu figuratively descends. The 
temperature of the electric arc is thus capable of being locked up, 
carried to a distance, and yet free to carry on operations requiring 
au electric arc temperature, but for which it is Inconvenient or 
practically impossible to apply electricity directly. In this regard 
our attention may be perhaps most forcibly directed to the operation 
of rail welding. For this purpose a lower temperature is required 
than for reducing refractory metals, aud the irou oxide may be diluted 
with sand, lime or magnesia. In this way temperatures can be 
regulated for various purposes, aud for fairly low temperatures very 
erude aluminium of only 50 per cent. purity, made from bauxite, 
has a sufficient effect, and it matters very little how pure ur impure 
the iron may be unless it is to form part of some structure. 

At lower temperatures, therefore, we may obtain but a sintering 
mass, whilst at high temperatures pure iron is obtained with a 
liquid alumina slag; this slag, by the way, is carborundum, or 
artificial emery, with the advantage over emery that it has no com- 
bined water. In practice, however, it is at present thought better 


to use the high temperature reagents, but to use less of them, for low ` 


temperature work. The mixtures found best by Dr. Goldschmidt, 
of Essen, are two aluminium iron oxide mixtures, which cover most 
purposes. That for welding is called thermit P, and that for pro- 
ducing liquid iron thermit R. 

Mr. Lange goes on to describe the welding of a 7-iuch girder 
tram rail. The rails were placed end to end and clamped in a way 
that enabled thein to be drawn together exuctly as in electric weld- 
ing. A sheet-iron form backed with clay was put round the joint 
and 15 kilos. of thermit P was placed in the crucible. In 
two minutes the now molten contents were poured into the 
joint box, care being taken that the protecting inert slag should 
first touch the parts and chill on them and protect them. In 
another two minutes the rail was adjudged to have arrived at a 
welding heat, and the clamp was operated and the weld effected; 
the solid mass round the joint is easily knocked away while still hot, 
though it is, perhaps, better to leave it for a time to prevent too 
rapid cooling. The sheet-iron form can be used again. If it can 
be shown that the cost of the process is less than the now heavy 
cost of drilling bond holes, cleaning them, and putting in the bonds, 
which are expensive articles, this new rail welding system is likely 
to come into considerable use. 

Let us make a calculation of the mixture employed. We are told 
that about 33 lbs, are required for a joint, of a pure mixture of iron 
oxide and aluminium, almost exactly one-fourth of which is 
metallic aluminium. Thermit is by no means such a pure mix- 
ture; it probably contains a good deal of the diluting agents, 
such as sand or lime. In place, therefore, of 8 lbs. of aluminium, 
probably not more than 5 Ibs. are employed, and pure aluminium 
is worth about Is. per pound. The iron oxide is surely cheap 
enough, for we suppose it may be simply ground up hematite 


. duction of various metals and its use in metallurgy. 


ore or furnace scale, or, perhaps, well rusted borings. The 
preduct is probably worth saving, the alumina slag for the 
emery mills and the iron for the scrap heap. Each pound 
of alumiuium serves to produce 2 lbs. of iron, so that, on our 
assumption, the making of a rail joint ought to produce 10 lbs. of scrap 
iron and nearly 10 lbs. of carborundum. It appears to us that the 
labour ought to be very much reduced, especially if a better clamp 
than that illustrated by Mr. Lauge was employed, such that it could 
be dropped on the rail, fixed and worked by the movement of one 
lever as it could casily be arranged to be worked, and removed with 
equal facility. An economy of thermit could be made if the hot 
iron knocked off previously made joints were piled round joints in 
advance of the welding work, so as to take off their chill. 

It certainly seems reasonable to expect a big reduction in cost, 
for, be it noted, we have said nothing of the saving in bolts, fish- 
plates, and the labour of making the mechanical joint apart from 
the electricul bonding. Of course, electric welding is excellent, 
but it cannot be secured without plant or current. 

The new system presents us with the temperature that cast- 
welding as hitherto tried fails to attain. Thus the huge lump of cast- 
iron must be left on the rail; in the new system the iron can be 
sold. Other applications of the process are the softening of spots 
on hard armour plate for the purpose of drilling holes for bolts and 
fixings, Steam pipes have thus been welded, pieces have been cast 
into broken cylinders, wheel teeth have been replaced. 

It does not seem to us out of the way to suggest that the process 
appears to be capable of being worked up successfully as a means of 
Tepairing a broken screw shaft at sea or of welding up any broken 
part that may not be too large for such repair. We have, in fact, 
in a concentrated form a supply of. intense heat energy. Metallic 
aluminium represents the result of a large electrical plant con- 


densed in a form to be carried in a keg. 


We may expect to see a very wide application of the proccss, 
even tosuch humble cases as the brokeu frame of a bicycle, round 
which a cast-weld could be made in the middle of a tield remote 
from any workshop. 

Mr. Lange made further reference to the process for the pro- 
The paper 
may best be studied as a whole for this purpose, though for rail 
welding we think special mention may well be given it. 


SYSTEMS OF CURRENT DISTRIBUTION 
ON TRAMWAYS. 


Ar the International Tramways Congress at Paris, M. Van Vloten 
presented a paper on distribution systems. While it is not possible to 
fix on any one system as the best for suburban lines capable of con- 
siderable extensions, i.e., continuous, alternating, or polyphase, &c., 
it may be possible to deduce the merits or demerits of each mode of 
distribution, supposing one central station in each case. 

1. When the line extends 8to 10 km. from the station, with a not 
too close service, preference may usually be given te ordinary distri- 
bution by continuous current with or without batteries. 

2. When the line extends 15 or 16 km. from the station, con- 
tinuous currents with up aud down transformers and batteries present 
advantages, 

3. Iu certain special cases preference should be accorded to accu- 
mulator traction, when the line should not extend beyond 15 or 
20 km. from the power house. 

4. Continuous current distribution in series may be applied to 
still longer lines it water-power is available at a distance, but the 

system is not suitable for very variable service. 

5. For these reasuns polyphase distribution, with transformer 
stations to feed continuous current to the lines, is suitable for lines 
of 20 to 30 km., and for heavy and variable traffic, while it possesses 
advantages in utilising a distant fall of water. 

6. Finally, direct polyphase distribution to polyphase motors 
with revolving fields, on the cars themselves, seems well adapted to 
regular railways only. 

The merits and demerits are thus summed up for various systems. 

(a) Ordinary 550 to 600-volt current, with feeders and return 
couductors, and one central station, has the merit of easy supervision 
from one centre, cheap labour, small reserve, large units, small cost. 
per kilowatt- hour, security of service, good appearance of line, 
especially with buried cables, motors well fitted for the work of 
traction, and absence of danger. On the contrary, the cost of 
cables increases rapidly with distance, and there are heavy losses of 
pressure, and dangers of electrolysis and strong earth currents, and 
heavy depreciation charges. 

(% The same system, with accumulator sub-stations, helps to 
diminish the foregoing faults, especially on long lines, for accumu- 
lators enable the cable system to be calculated on the mean demand 
for current, aud not on the maximum, in addition to the possibility 
of night charging. 

A scparate lighting system can also be fed off the battery. 

(c) The same system with several stations permits, when the 
stations are well chosen as to situation, the increase of length of line 
according to the number of stations. It reduces the feeder section, 
diminishes the losses and the danger of electrolysis, and lightens 
the charge of depreciation, but the multiplication of stations raises 
the price of energy, reduces the ease of superintendence, enhances 
the cost of labour, and increases the reserve plant and the cost per 
effective kilowatt-hour and the depreciation charges of stations. 
Batteries have some of the evils of this system, which is only recom- 
mended where water powers are available along the line within 
easy distauces. 
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(d) The same as (a), but with up and down transformers. The 
transformers compensate for feeder losses, and permit of the advan- 
tages of a single station with a reduced section of copper, while 
maintaining a good appearance of line and avoiding electrolysis. 
Transformers permit of the extension of the zone of action of an 
existing station without change of units. The system may be com- 
bined with the use of batteries. Against it is to be placed higher 
cost of the unit, and more complicated machinery. The system often 
possesses the advantages of the polyphase system, with sub-stations 
and converters. 

(e) The three-wire system, with rail as neutral, serves notably to 
extend the radius of distribution from a single station with small 
cost per unit and reduced copper. Electrolysis is suppressed, and the 
neutral or rail costs nothing, while there are advantages of appear- 
ance, and of feeding a lighting system with arc lights. But in spite 
of this the system has not spread in face of its inconveniences and 
the frequent difficulty of coping with unequal demands, together 
with inconvenient constraction and difference of polarity of the 
two lines, added to great complication of switchboard details. 

(J) Continuous high tension current and secondary step-down 
stations to 550 volts have the advantages of high tension distribu- 
tion, but the generators for continuous current are badly fitted for 
high tension and difficult to insulate, and their efficiency is slightly 
inferior to that of alternators and synchronous motors. Dines are 
costly to establish and more difficult to maintain than lines of 
alternating current at equal tension. 

(J) The series distribution (System Thury) possesses the possi- 
bility of long-distance transmission at high tension with great 
reduction of copper and the putting into line in the same circuit 
many motors distinct and independent, as well as many stations 
equally distinct to serve for light or power. 


The system offers the serious inconvenience of all systems of 


series distribution, namely, that the line loss is constant, no matter 
what the amount of work done, and the price of the unit is high 
when the duty is small and variable. 

(A) Accumulator traction is not suited except for fairly level 
lines. It is cheap to instal on long lines of small traffic, being with- 


out conductors or posts. There are no dangers of electrolysis. The 
generators are small. Each vehicle is independent. Its rail 
adhesion is great, and there is an absence of danger. But the 


vehicles are heavy, wear and tear is great, the acid of the cells 
causes deterioration of trucks, &., and di eable odours. 
Oversight and maintenance is difficult, while the batteries are not 
available beyond 15 or 20 km. without a recharge. This limits the 
distance worked from a single station. 

(i) The combined system with accumulators permits of working 


lines over 15 or 20 km., but the accumulators are still less easily . 


cared for and more subject to deterioration by reason of being 
charged in the vehicle itself. 

(k) Monophase currents are not convenient for traction, be- 
cause of the motors not starting on load, and there is much copper 
needed in conductors, with low efficiency. 

(l) Diphase motors are impracticable, owing to the four conductors 
necessary. [Why four ?] 

(m) Triphase motors have the following advantages: large 
starting torque, high efficieucy, constant speed at any load, rendering 
them suitable for heavy grades ; the power of returning current to line 
on down grades. They are difficult to regulate as to speed, and require 
a small air gap with all the consequences of this in respect of bearings 
and small permissible wear. ; 

Hence the triphase motor is best suited for level lines. It has no 
commutator, is very simple, and can use current at 1,000 to 4,000 volts. 

The inconveniences of high tension are those of insulation for the 
line, the use of two conductors of different potential with all the 
complication of points and crossings overhead, and the general 
esthetic objections. Then it is necessary to keep the voltage 
constant, because the motor speed varies as the square of the tension. 
There is often defective working due to the self-induction in the 
rails as third conductor and the many telegraphic and similar 
perturbations of serious moment, as well as public danger from high 
tension current. The advantage of transmission at high tension is 
great, and there is no electrolysis, but the system is unfitted for 
towns. The station may be placed where it can best obtain coal or 
water-power. 

(n) The same system with transformers permits of high tension 
distribution and low tension feeding and reduces danger, but the 
efficiency is reduced by the transformation. 

(o) Triphase currents may be transformed to continuous by 
synchronous alternators driving dynamos in continuous current sub- 
stations; or by low tension alternators with up transformers at the 
station and down at the sub-stations, with asynchronous Motors and 
generators at sub-stations delivering continuous current; or high 
tension at the station, step-down transformers, asynchronous motors 
and generators at sub-stations delivering continuous current: or low 
tension alternators and up transformation at the station, with step- 
down and rotary converters at sub-stations; or high tension at the 
statiou and step-down transformers and rotary converters at the 
sub-station. 

All these systems offer the following advantages :—Continuous 
current motors on the cars; ordinary overhead work; suppression of 


causes of signal apparatus derangement, as telephonic disturbances, 


&c.: safety to the public and railway servants; the power to use 
batteries; cheap primary distribution; one central station; the 
ability to utilise a water-power; and the unification of the line with 
ordinary urban and suburban installations. The inconveniences 
are the reduced efficiency due to transformations; the increase of 
copper in the low tension port ions; the necessary supervision of 
the rotarics, which increases the cost per unit; the enormous 
plant, of a powcr, in all, much larger than that at the station. 

The lact- named system, with high tension alternators and rotary 


converters, is that adopted by the Marseilles tramways. Before all 
the rail potential difference had to be kept within 5 volts, and even 
within 1 volt near the termination of the submarine telegraph cables, 
as well as to dvoid electrolysis. It was also necessary to provide 
elasticity of service and to forestall future extensions. The traffic 
could not be well foretold. 

In the conditions of Marseilles the cable sections that had been 
adopted for continuous current did not meet the demands of the 
Post and Telegraph Department; hence the adoption of triphase 
current is admirably suited to the circumstances, permitting genera- 
tion at one large station on a large scale and at a low price. 
triphase system is the very best in point of return current to the 
numerous sub-stations, each with its own network with small 
and harmless currents, and with short returns, permitting 
the demands of the authorities to be easily met. Extensions can 
very readily be made, simply by Adding to the sub-stations. 
Finally, with 5,500 volts, lines can be fed as long as 20 or 25 km. 
The system is looked on as the’ only 5 system, uniting, as 
it does, economy of installation and of working, an avoidance of 
danger of electrolysis, and the power of easy extension, & very 
desirable elasticity. Rotary converters can be coupled in parallel, 
as well as continuous current generators. 


(To be continued.) 


A 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD OCTOBER 26 R, 1900. 
Dr. Lopas, President, in the Chair. 


DB. SHELFORD BIDWELL exhibited some Experiments illustrating 


Phenomena of Vision.” 

A paper “On THE CONCENTRATION AT THE ELECTRODES IN 4 
SOLUTION, WITH SPECIAL REFERENCE TO THE LIBERATION OF 
HYDROGEN By ELECTROLYSIS OF A MIXTURE or COPPER SULPHATE 
AND SULPHURIC ACID,” was read by Dr. H. J. S. Sanp. 

In this paper an equation has been derived forcalculating the con- 


` centration at the electrode of a solution of a single salt, from which 


the metal is being deposited under the conditions (1) that the solu- 
tion is contained in a cylindrical vessel bounded by the electrodes; 
(2) that no convection currents occur; and (3) that the diffusion of 
the salt obeys Fick’s law, and its transport values are constant. 
This formula can be made the basis for roughly determining dif- 
fusion coefficients. In the case of mixtures, it is possible to arrive 
at limits for the concentration, and it has been experimentally 
proved that hydrogen always appears at the electrode of an acid 
solution of copper sulphate, in which no currents of liquid are 
taking place, between the limits of time_for the concentration to go 
down to zero. The time which it takes for the hydrogen to appear 
can be calculated from an empirical formula, which is similar in 
form to the one used for a single salt. The great part played by 
convection currents in determining the ratio of the two constituents 
given off at the electrode of an acid copper-sulphate solution, has 
been shown by proving experimentally that artificial stirring causes 
hydrogen to disappear altogether in cases where it would otherwise 
have represented over 60 per cent. of the equivalents carrying the 
current from the solution to the electrode. 

The CHAIRMAN drew attention to the fact that no hydrogen was 
liberated until all the copper had gone, and said the formula for the 
concentration might be used again in further investigations. 

Dr. Donnan asked if the time at which hydrogen was liberated 
had been taken as the time at which hydrogen actually made its 
appearance in the form of bubbles, or whether any allowance had 
been made for saturation. | 

Dr. Sanp said the time was taken up to the appearance of 
bubbles. 


A paper by Dr. R. A. LEHFELDT on “ ELEcTROMOTIVE FORCE 
AND OSMOTIC PRESSURE” was postponed until the next meeting, 
which is to be held on November 9th. 


—— e -ea 
ELECTRICITY SUPPLY IN SMALL TOWNS. 


ATa meeting of the Incorporated Association of Municipal and 
County Engineers, held at Deal on September 14th last, a paper on 
the above subject was read by Mr. H. Boot, M. I. E. E., electrical 
engineer to the Tunbridge Wells Corporation. Tabulating a number 
of considerations to be taken into account in the preliminary steps 
towards laying down an installation, the author discusses them 10 
detail—first naively remarking, however, that it is advisable to call 
in an expert to draw up a report. The author unreservedly favours 
the combination of lighting and traction stations under one roof aud 
one management, but in order to get over the difficulty of over- 
lapping of loads, he puts forward the astounding suggestion that 
“during the hours of lapping load it might be advisable, in the cax 
of small towns, to horse’ the tramways!” We need not point out 
the utter impracticability of such a proceeding. Asan alternative, 
Mr. Boot suggests the provision of sufficient storage capacity to 
cope with the demand. This is infinitely more practical, and the 
advantages derivable from such a reserve, especially in the case of 


— 
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small towns, are undeniably great, though we may add that it is 
as expensive a solution of the difficulty as would be the installation 
of sufficient generating plant to carry the maximum load. The 
author points out that the works can be put down at a cheaper 
rate per kilowatt combined than separate, as the. machinery 
in the case of a lighting works, would only be used a very few hours 
per day, whereas if it were used for both purposes it would be almost 
in continpal use, and the load factor would be improved. Quite so; 
but be it borne in mind that all the gain is on the part of the lighting 
system, at the expense of the traction system. This, no doubt, is no 

t matter in the case of a municipal undertaking, though it 
benefits the lighting consumers at the cost of the tramway passengers, 
and the latter are the more numerous, as well as the more diverse in 
social standing. 

The author reiterates his advice that a good practical expert, 
who is or has been employed in similar practical work, should be 
called in to advise on the selection of the site, the policy to be 
adopted, and the system used, afterwards engaging a resident 
manager to look after the commercial and technical sides of the 
undertaking, retaining the Consulting Expert, either by means of a 
percentage, or paying him an annual retaining fee. This arrange- 
ment enables small towns to obtain expert advice at a minimum 
expense.” Remembering that small towns are in question, we are 
inclined to believe that a still cheaper and more satisfactory 
system is that which is so often met with now—namely, the lease of 
the provisional order by the municipal authority to a company of 
8004 standing, under an agreement empowering the former to 
buy , the going concern at a definite price after it is firmly 
established on a paying basis. Almost invariably the direct current 
three-wire system is beyond question the most suitable, and to carry 
it into effect is a matter involving no higher engineering skill than 
is at the command of all such companies. 

The author approves of the combination of destructors with 
electricity works, citing Llandudna and Shoreditch as examples, 
and states that the most satisfactory mode of working is to stoke 
some of the boilers with coal, these acting ‘‘as a reservoir of steam ” 
and steadying the pressure. 

A table of approximate capital outlay is given for installations of 
various sizes, which we find to agree fairly well with the rough 
rule: Capital cost = £5,000 + 1:5 x L, where L. is the equivalent 
number of 8-c.P. lamps supplied. 

For the benefit of members of the association who were not well 
up in electrical terminology the author offered explanations which 
we féel bound to criticise. “ Electricity is simply a form of energy 
existing in nature, which requires special machinery to set it in 
motion—the same way, as in coal, there is no energy or life, until it is 
burning. The measurement of electricity is composed of two factors. 
The product of the factors (when multiplied together) are termed 
‘watts.’ Either factor may be altered, and yet the amount of 
energy would remain the same. For instance, one unit of electrictty 
called the ‘ampere,’ multiplied by 100 units of pressure called the 
‘volts,’ equals the energy which would be 100—or, it would equal 
100 units of current multiplied by 1 unit of pressure.” (The italics 
are ours.) Now, every one of the above italicised expressions, 
taken literally, is perfectly erroneous. Moreover, while it is 
important to be accurate at all times, it is still more important to 
use correct language before an audience of engineers who may not 
be sufficiently conversant with electrical terms to apply the neces- 
sary corrections. l : 

The author gives some particulars of the water supply and cable 
system in use at Tunbridge Wells, followed by an explanation of 
the maximum demand system of charging and its effects. The 
development of a power load is advocated, as well as electric trac- 
tion; the author also rightly points out the importance of public 
electric lighting to a small municipal undertaking, and approves of 
the policy of laying mains throughout the area of supply in advance 
of the demand. 


THE COAL QUESTION IN ENGLAND. 


Ix considering the question of the British coal supply, it is usually 
the custom to make calculations on the basis of the amount of coal 
that may be mined within the 4,000 feet depth, this being looked 
on as the limit of economical production. The factors which go to 
make it so are those of underground temperature, depth of shaft, 
and labour in winding the coal. When we view the enormous and 
unnecessary winding of rubbish from the pits of South Staffordshire 
and the surface wreckage produced by the withdrawal of so much 
underground material, we feel disposed to wish that these pits at 
anyrate were much deeper so that this folly might cease, coal alone 
being wound up and the shales left below. 

II, however, we leave the question of future or possible depths 
to be met with and perhaps overcome by the methods of ventilation 
and cooling and the systems of mining and winding that the 
necessity of the age will surely produce, we may look forward to 
possibly a much more extensive supply being secured. A study of 
the geological map of England and Wales will show that except 
over the whole of Cornwall, most of Devon, the greater part of Wales 
and that country of the millstone grit and mountain limestone that 
forms the Peak of Derbyshire, the Moors of Lancashire and York- 
shire and a great part of Westmorland, Cumberland, and Northum- 
berland ; we say excluding those portions, all the remainder of the 
surface of England and Wales is of more recent geological age than 


the coal formation. Speaking generally, the various geological strata 
are like the leaves of a book. Turn over page 1 and page 2 faces 
you, next comes page 5. There are notable exceptions to this order 
by sequence, but upon the surface alonga line drawn from, say, 
Dungeness to Preston, occur with fairly regular sequence up or down 
the geological scale successive and conformably placed strata. If, 
therefore, to resume our simile of the open book we alight upon 
page 5, we may justify a certain confidence that the next page will 

No. 7. Some years ago Messrs. Meux, the brewers of Tottenham 
Court Road, who saw that their brewery stood on page 1 and knew 
that page 3 was a stratum in which was usually found good water 
in other parts of the country, determined to find page 3 by boring 
a hole right through pages 1 and 2. Page 3, however, when reached 
proved to be very poor and faulty and of no account economically 
as a source of water, while page 4 was not there at all. Instead of 


page 4 the next stratum proved to be more nearly 24. In other 


words, the strata that outcrop on the line named above appeared to 
be missing: the borehole had, it was thought, touched the rocks 
which occupy a place below the coal measures, thus proving that 
coal, if it ever existed, had been swept away at some early age. The 
fact of these old rocks being found not merely at Messrs Meux’s, 
but also at Kentish Town and later at Erith, points to the possibility 
of there being hidden away in some buried fold under South or East 
England more or less coal. This has, indeed, already been proved 
at Dover, and we believe it is not yet agreed among geologists whether 
the red rock found at the brewery was new red sandstone and 
not old red, in which case there would be an increased prospect of 
coal being found below it, the new red sandstone being at a higher 
level than coal. If in the sketch we represent by ab the breadth 
of country along which the coal measures crop out, then will any 


vertical line as e f serve to represent a coal shaft. The coal may be 


worked at the poiut, g, where it actually comes up to the surface. 
It is so worked as well as by pits sunk at e f. But as geological 
knowledge and confidence have increased and appliances have im- 
proved, it has come about that the same seam that crops out at g 
has been proved at the point, A, which may be a long way 
beyoud the boundary, b, that marks the surface limit of the coal 
measures. Similar reasoning tells us that the seam in all likelihood 
extends, it may be, to i or miles beyond even that point. In other 
words, wherever there is surface rock newer than coal, there is no 
reason why coal should not be found below at some depth. Of course 
faults and dislocations exist which render this agrecable prospect 
uncertain, as was proved in the case of London, which probably is 


~ carried by an underground range of hills that has really torn away 


or crumpled many of the leaves of our book of simile. That coal 
probably exists under all the new red series is pointed out to us by 
the occurrence of the Dudley coalfield standing out in a large area 
of newer rocks, through which the coal measures have been up- 
thrust by the same agency that pushed up the still older Silurian 
rocks that now overtop the coal measures under Dudley Castle. 
Now the area of the surface of England that is occupied by 
the new red sandstone alone is much greater than the area of 
all the coalfields, while the areas of the next highest strata, 
the liassic and oolitic, are greater still, not to name the chalk 
arca. Under much of this area there is undoubtedly coal at great 
depth, notably, too, the Nottingham coalfield is recognised as ex- 
tending to an indeterminate distance east of the surface coal 
measures. Indeed, Shireoaks pit is itself situated on the permian 
or magnesian limestone some miles off the carboniferous area, 
while at Scarle, near Lincoln, carboniferous rocks were proved by a 
borehole at less than 2,000 feet. Thus the whole question of our 
coal resources is one of depth, and, of course, of production. 
Stanley Jevons endeavoured to make an estimate some years ago, 
but he arrived at figures far in excess of the since proved consump- 
tion. A late writer on the subject, M. Loze, finds himself unable 
to make positive statements. What the future may hold in the shape 
of improved methods we cannot foretell. Eventually, of course, all 
our coal must go, and eventually also must disappear the coal of 
every other nation. It is all a question of time when, if coal 
remains as now, the great source of warmth and energy, it will be 
exhausted—in far less time than the millions of years that were 
5 spent iu lay ing it down. In such case this earth would be 

ependent for fuel on its timber growth, and for its power on water 
or wind. 

Bearing on the question, we may cite the deep boring at Burford, 
in Oxfordshire, where coal measures were reached at a depth of only 


1, 184 feet from the surface, while at Dover the coal measures were 


first touched at 1,113 feet, and the bad financing of the Kent coal 
schemes generally cannot, fortunately, wipe out the facts. At 
Culford again, in Suffolk, bore-holes were made for water in the chalk, 
in the hope of finding the greensand below the chalk, and at 637 feet 
only, a rock was found that has been pronounced to be pre-carbonifer- 
ous, thus confirming the evidences of Meux’s well, Kentish Town, 
Turnford, and other deep bores, which, while not proving coal, have 
proved its possibility. As regards the temperature at great depths, 
there seems ample evidence to show that each 50 or 60 feet of depth 
may still be considered as marking 1° F., and should coal ever be won 
at depths beyond 4,000 feet, success will be achieved probably by the 
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full use of electrical coal cutters, electrical tramways in the mine, 
and copious local air supply, the endeavour being made to use 
specially cooled air at the working faces, and ordinary ventilation 
in other parts of the mine. 

If coal is to be found at great depths, we may feel assured that 
the resources of civilisation are not yet so exhausted as not to 
devise a means of getting it out. In the annexed table are given 
the depths of a few of the principal deep borings, and the rocks in 
which they commenced at the surface, as well as the rock in which 
they finished :— ` 


— re nee ͤ —8h äwʒẽê—ä 4 


Height ; 
Surface 3 Formation 
formation. aore Locality. Depth reached. 
Feet 
London clay 6 Harwich 1,098 | Carboniferous rocks, 
Do. 18 Chatham Dockyard 966 | Jurassic. 
Do. 6 Crossness .. 1,000 | ? Trias or? Devoniah. 
Chalk 85 110 Ware és i: 832 | Upper Silurian, 
London clay 110 Cheshunt... 1,010 | Devonian. 
. Do. 85 Tottenham Ct. Rd., 1,146 | ? Devonian, ` 
Meux’s. 
Do. 188 Kentish Town .. | 1,802 | ? Trias or ? Devonian. 
Do. 17 Richmond 1.446 | ? Trias or ? Devonian. 
Do. 110 Streatbam .. .. | 1,081 | Lower Jurassic. 
Chalk 109 Culford : 687 | Pre-carboniferona slate. 
Middle lias. . Mickleton (Glouc. 5 1,342 | New red. 
Oolitic Burford (Oxon.) 1,184 | Carboniferous. 


London clay | 218 | Winkfield (Berks.).. | 1,284 | Lower greensand. 


0. 98 Loughton (Essex) .. | 1,006 | Lower grcensand. 
Lias.. .. | ? Low | Searle. .. | 1,900 | Carboniferous. 
London clay 80 Stutton (suffolk) 994 | Palmozoic. 

Chalk 82 230 Dover .. 1,113 | Carboniferous. 


It is remarkable that while nearly all the above deep bores com- 
mence in recent geological formation, they nearly all tinish in old, 


if not in ancient rocks, and of those which finish in the Lower. 


Greensand, there is no proof that at 4 little greater depth the same 
old rocks might not occur. The south-east of England is, in fact, 
built on a very old foundation. The lesson drawn from the borings 
that surround Essex, at Harwich, Stutton, Chatham, Ware, and 
Kentish Town, is that there is an area of 500 square miles of Essex 
under which coal may be found. 

Since the above was written, an experienced geologist has ex- 
pressed his opinion to us that even the English coaltields are hardly 
touched yet. He believes coal will be worked at great depths 
under the triassic rocks and others, and thinks it quite probable that 
a genuine use of liquid air might thus be worked up. 


CURRENT SPECIFICATIONS. 
XXXIV.—LOWESTOFT EXTENSION PLANT. 


SUMMARY. 
Kxrtent of Contract.—Section A.—Supply of two water-tube 
. boilers, superheaters, extension of fuel economiser, &c. Section B. 
—Necessary pipe work as specified and shown on drawing supplied. 
Section C.—One 250-Kw. steam dynamo. 

Output of Boilers.—Each to evaporate 5,000 Ibs. of water per hour 
at a working pressure of 160 lbs. per square inch, with average coal 
and cold feed. 

Fuel Heonomiser.—64 tubes to be added to existing 96-tube Green’s 
economiser. 

Tupe of Hugin. To be of the vertical compound self-lubricating 
enclosed type. 

Type of Dima mo. To be of the multipolar pattern, suitable for 
working either as a shunt-wound machine at 460 to 500 volts, or as 
a compound from 500 to 550 volts at constant speed. 

Speed of Combination.—Not to exceed 350 revolutions per minute, 

Output and Orerload.—To develop, as normal full load, 250 Kw., 
and to be suitable for working without injury for periods of one 
hour at 25 per cent. overload. Dynamo to give, when working 
compound, 275 Kw. 500 amperes at 550 volts) at full load, aud of 
working for periods of one hour to 312°5 Kw. without injury. 

Permissible Temperature Itisc. After six hours’ full load run 70° F. 
above surrounding atmosphere measured by resistance method. 

fruaranteed Steam Consuimption.—Not to exceed 34 lbs. per Kw.- 
hour at normal full load, working non-condensing with ordinary dry 
steam at 150 lbs. per square inch pressure. Lowest guaranteed 
figures for three quarters aud half load to be stated. 

Date of Completion,—To be stated in tender for each section. 

Penalty for Late Completion.—1 per cent. of the contract sum per 
weck. 

Terms of Payment.—80 per ceut. as work procceds, 10 per cent. 
on completion, 10 per cent. at end of 12 months’ period of main- 
tenance. 

Stipulations as to Removal of Foreman.—Satistactory. 

Stipulation as to Wages patdto Workmen.—Trade Union rates for 
work in the district, where the goods are manufactured, to be paid. 

Arbitration Proposals,—Satisfactory. 

Date for Reevipt of Tenders.—November 2nd, 1900. 


This specification has been prepared by the consulting 
engineer to the Corporation, Mr. W. C. C. Hawtayne, 
M. I. E. E., and is another instance of the need for extension 
plant being ordered almost before the original station is well 
started. 

It will be noted that the size of unit now proposed is 250 
K W., and that so far as the technical requirements are concerned 


the specification is of a very open character, the principal 
limitation in the case of the steam dynamo being that the 


gpeed shall not exceed 350 revolutions per minute. 


The boilers must be of the water-tube type, a separate price 
being given for superheaters to be added if required. 

If the steam consumption guarantees are not fulfilled 
within 5 per cent., the plant is to be liable to rejection in 
whole or part. 

The general conditions are, on the aidie ofa very satis- 
factory character. Tenderers may make offers for any com- 
plete single section, or, if they prefer, one offer for the whole 
of the work. In the latter case it is well to bear in mind 
that the penalty for late completion of any one section is 
1 per cent. of the total contract sum, not 1 per cent. of the 
price of that particular section, 

The clause relating to wages paid to workmen reads as 
follows :— 

The contractor will be required to pay all men employed by him 
upon the works, the subject of this contract, the regular trades union 
rates of wages for the class of work done by such men in force at the 
date of his tender, and to observe the recognised trades union 
number of hours to be worked by them. 

We should prefer that the wording of this clause referred 
to rates agreed upon between the trades unions and the local 
associations of employers, as cases have occurred in which the 
trades unions’ demand for a certain rate differs from that 
usually paid in the locality, and has not been made the 


subject of agreement with employers. 


The three clauses relating to strikes, maintenance and 
arbitration are of such a fair and reasonable character that 
they may be taken as models by other Corporations. While 
guarding the purchaser's interests, they do not conflict with 
the rules which govern safe commercial practice, and so 
may be accepted by contractors. They read :— 

Clause 20— 


Should the works be delayed by reason of any inclement weather, 
fire, or causes not under the contractor’s control, or in case of com- 
bination of workmen or strikes or lock-outs occurring in the build- 
ing and engineering trades, and affecting the said works, due 
allowance shall be made by the engineer, and the contractor is to 
complete the works within such time as the engineer shall consider 
to be reasonable, and shall from time to time in writing appoint. 


Clause 31— 


The contractor, notwithstanding any reasonable or usual use 
thereof by the Corporation or their agents, or any contractors 
employed by them in working the stafion, shall be responsible for 
and’ shall effectually maintain and uphold in good substantial, 
sound and perfect condition, fair wear and tear excepted, all and 
every part of the buildings, plant, machinery, &c., or other works 
supplied or carried out by them for the period of 12 calendar 
months from and after the day of the date of the completion 
thereof, and handing over to the Corporation, provided always that 
the contractor shall be only responsible during the” said period of 
12 months for any defects arising from bad materials, workmanship 
and design, and not for any accidents which may be occasioned by 
the negligence or incompetency of men in the employment: of the 
Corporation, if they should otherwise than through the ageucy of 
the contractor work the station during the said period. 


And (Clause 33— | 


Should any doubt, dispute, question, or controversy arise between 
the Corporation or their engineer as their representative, and the 
contractor touching the contract, or any matter in any way con- 
nected with the contract, or the operation thereof, or the rights, 
duties, or liabilities of either or any party or parties in connection 
with these premises, then cither party may w ithin 72 hours, but not 
later, give to the other notice in writing of the existence of such 
dispute or difference, and such dispute or difference may be referred 
to arbitration, which arbitration shall be deemed to be a sub- 
mission to arhitration, within the meaning of the Arbitration Act, 
1889, 


CARDIFF TRAMWAY PLANT. 


In our issue of the 19th ult. we criticised under the 
heading “ Current Specifications,” the specification recently 
issued for electric traction generating plant by Mr. A. Ellis, 
the Cardiff Corporation tramways engineer. We have since 
received a letter from Mr. Ellis dealing, in the following 
terms, with several of the points there mentioned :— 

“With regard to the first clause which you discuss, viz.. 
that including penalties for late deliveries, &., I cannot 
myself see that it can be very well misunderstcod. In the 
present case we are having four engines and four generators. 
and the first two have to be completed by December Ist next 
vear, the remaining two on January Ist and February Ist, 

respectively, 1902. 
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“ There being four engines and four generators, there will 
be no difficulty whatever in obtaining the price of each set, 
and should the first two sets, for example, not be completed 
before, say, January 1st, which is four weeks late, 1 per 
cent. on the price of two generators per week will be deducted 
from the contract, and in the same manner with the 
remaining two generators. 

“ The clause is not supposed, nor do I think it conveys the 


impression that the penalty is only to take effect after the. 


final date, viz., February 1st. | 

I notice, on the other hand, that you do not give us 
credit for allowing a bonus to the contractors should they 
complete their work before the time specified. The bonus, 
like the penalty, will take effect in a similar manner.” 

In our criticism of the bonus and penalty clause referred 
to, we drew attention to the fact that the wording was “ one 
per cent. on the contract price,” and made the, to us, 
reasonable assumption that, since in the tender one sum only 
was given, it was J per cent. of that figure which would be 
treated as the penalty or bonus amount per week. We are 
glad to find that the clause was intended to have a more 
liberal interpretation, since we think others fell into the same 
error as ourselves. In order, however, to guard our readers 
against any possible misinterpretation on our part, we 
printed the entire clause, that they might draw their own 
conclusions. l ; 

We do not understand the reference to an omission on our 
part to give credit for the offer of a bonus. 

In our summary we stated :— 

“ Bonus for Early Completion.—One per cent. of contract 
price per week up to a maximum period of four weeks;” 
and the pa ph in our comments commence :—“ Coming 
to the general conditions, we find that the provisions relating 
to penalty and bonus are not as clear as they might be, &c.,” 
while in the reprint of the actual clause the portion relating 
to bonus is printed in italics to specially emphasise it. 

Mr. Ellis gives us his interpretation of the fair wages 
clause in the following words :— 

“ You also warn contractors to be aware of the clause in 
the specification regarding standard rates of wages. I think 


this clause, likewise, is fairly clear, as it follows naturally in 


the case of engines and generutors and boilers that the same 
will not be executed in Cardiff, so in this case the employers 
will not be expected to pay the Cardiff rate of wages, but 
the rate of wages as agreed upon between employers and 
employés in the town where the plant is being manu— 
factured. 

„As regards local wages, these would only refer to con- 
tracts which are being carried out in Cardiff itself, such as 
buildings, &c.“ 

With regard to this, our comment was that if the above 
was intended, “it may be accepted without in any way 
increasing the commercial risk of the contract.” 

Since a reference was made to obedience to trade regula- 
tions, we suggested inquiry as to the extent of a contractor’s 
hability under this head. 

We are pleased to find that the arbitration clause to 
which we felt it our duty to take strong exception has been 
withdrawn, and that it is intended in the final contract to 
substitute a new one, A copy of this has been sent to us, and 
we note that there is provision in the case of disputes for 
reference to an independent arbitrator to be appointed by 
the president for the time being of the Institution of Elec- 
trical Engineers. This is the principle for which we 
contended in our criticisms, and it is satisfactory to find 
that at the time of our writing, it was receiving the attention 
of the Council. Mr. Ellis is to be congratulated on his suc- 
cess in persuading his Committee to adopt a course which 
will commend itself as fair and just to all parties, and at the 
same time prevent any possibility of his being called upon 
to be counsel and judge of the same case. 


——— 

Annual Dinner of the Institution of Electrical 
Engineers. — We are informed that the twelfth annual 
dinner of the Institution of Electrical Engineers will be 
held in the Grand Hall of the Hotel Cecil on Monday, 
December 3rd, and we understand that the Commander-in- 
Chief, Lord Wolseley, is among the guests who have already 
accepted, - . 


18, 208. 
October 15th. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


298. “Improvements in electric couplings.” C. B. WALKER. Dated 

18,887. . in electrical fuses or cut-outs and indicating carriers 
for same.” W. H. Woop. Dated October 16th. 

18,345. “Improvements in telegraphic codes.” A. W. GREELY. Dated 
October 15th. 

18,847. ‘Switch apparatus for electrically-propelled vehicles. V. I. FERNY, 
(Allgemeine Electricitits Gesellschaft, Germany.) Dated October 15sh. 
(Complete.) 

18,357. “Improvements in and in apparatus for taping insulated conductors.” 
G. E. HEIH.- Dia. Dated October 15th. x 

18,872. An operating device for the regulating mechanism of the electric 
ignition of explosion motors.” L. BCHREINER and G. E. N. Micaavx. Dated 
October 15th. 

18,876. “Improvements in or relating to trolley poles for electric traction 
and power purpotes.” R. P. Srnachax. Dated October 15th. 

18,471. “Improvements in electric arc lamps.“ W. E. PrdsLxv, H. M. 
DescHerr, V. L. Dovanass, and W. J. Rosinson. Dated October 16th. 
(Complete.) 

18,498. “Improvements in automatic guards or protectors for electric or 
other tramway cars.” W. Dewar. Dated October 17th. 

18,529. Improved electric heat generator.” L. Schramm. Dated October 

18.534. Improvements relating to electrically operated clocks." H. E. 
ANDERSSON. Dated October 17th. (Complete.) 

18,557. Improvements in and connected with lightning arresters and high 
voltage guards or heating coils for telephonic purposes.” H. OPPENHEIMER., 
Dated October 18th. . 

18,614. ‘‘ Improvements in end play devices for rotary electrical machines.“ 
Tur British THomson-Houston MPANY, Limiten. (H. Geisenhoner, United 
States.) Dated October 18th. (Complete.) 

18,615. Improvements in electro-magnetic blow-outs or fuse boxes.” Tar 
British THomson-Hovuston Company, Lourep. (E. M. Hewlett, United: States.) 
Dated October ltth. (Complete.) > 

18,616. “Improvements in electric controllers.” THE BRITISA THoMson- 
Hovsrox Company, Limitep. (F. E. Case, United States.) Dated October 18th. 
(Complete.) 

18,617. Improvements in high potential electric circu't-breakers.” TRE 
BRITISH THomson-Houston Company, LIMITED. (E. M. Hewlett, United States.) 
Dated October 18th. (Complete.) 

18,618. ‘‘ Improvements in electrical indicating and measuring iostrufnents.” 
Tre BRTISR e HOUSTON Comypany, Limitep. (L. T. Robinson, United 
States.) Dated October 18th. (Complete.) 1 

18,645. Improvements in electric furnaces.” A. Panxer. Dated October 
18th, 

18,649. “Improvements io or connected with apparatus for making tubes of 
Reger like and for sheathing electric cables with lead or the like.” H. 
Epmtnps. Dated October 18th. 

18,658. A new or imp-oved system of, and apparatus for, secret electric 


| transmission.” P. DE CHIMNKEVITCH. Dated October 1&th. 


18,681. Improvements in electric fire alarms.’’ H. Simpson and R. THOM- 
LINSON. Dated October 19th. 

18,706. ‘Improvements related to electrically-heated laundry irons and like 
appliances.” J. HAx EA. Dated October 19th. 

18,718. Improvements in magneto-electric ignition devices.“ W. BECK. 
Dated October 19th. (Complete.) 

18,729. “Improvements in or connected with the generation of electricity.” 
J. G. LRMON and G. Prrtk. Dated October 19th. 

18,741. ‘* Improvements on those systems of electric tramways and railwaye 
ia which current is collected from two insulated conductors (positive and 
Negative), such improvements being in connection with crossings and turn- 
outs.” J. JOHNSTON. Dated October 20th. 

18,742. ** Improvements in electric lampholders.“ C. T. Briscoe. Dated 
1 devi for the troll | f electri 

is rovements in safety devices for the trolley poles of electric 
sare: On BEILAr, W. J. TURNER, and D. R. W. Harpan. Dated October 


18.779. Improvements in electrical circuit closers particularly adapted fcr 
use with the irdicators of railway signals.” C. CRHEAL and H. J. MILLNER, 
Dated October 20th. 

18,789. “Improvements in and relating to electricity meters.“ F. L. 
CaATENHUSEN. Dated October 20th. 

18,793. “Improvements in or relating to electric railways operated on the 
conduit system.” W. CHAPMAN. Dated October 20th. 

18,794. Improvements in insulators.” W. CHapmaN. Dated Oc ober 20th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THompson 
and Co., 882, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


. “Improvements in electric switchboards.” C. W. Cowan and A. Still. 
Dated ene Toth, 1898. Switches and switchboards for central stations, for 
regulating transformers, &. A series of vertical rails are bolted or otherwise 
secured to a wall, and serve as supports for bases or brackets carrying the bus 
bars. The front panels of the switchboard are hinged ina suitable V-shaped 
girder, supported in the rails so that they may be turned down for inspection. 
They are normally fixed by screws. Desk-like plates are secured to the bottom 
of the rails, and below are the lower panels. On the upper panels are m’ unted 
the main instruments relating to generators, and the feeders, «c., and on the 
desks and panels are fittings relating to the flelds of the generators, to the 
exciters, and to the regulating appliances. In the case of alternating current 
switchboards, the synchronisers, &., are mounted on the top of the board. 
Plug switches are shown for connecting the generator with either one of the 
bus bars. Below each is a voltmeter, and next a single-pole switch, prefer- 
ably of the kind described in Specification No. 2,761, 4. h. 1898. Below 
the switch is a cut-out having plug terminals, preferably of the type 
described in Specification No. 28,448, A. p. 1896. Certein of the spa e con- 
tacts of this cut-out may be adapted for use in connecting up with the 
synchroniser by means of a double-pronged plug which is passed through the 
slots. The centre panel of the switchboard is fitted with a switch for connect- 
ing the two bus bars, and with a measuring instrument. It is also fitted with a 
switch for a regulating transformer, preferably of the construction described in 
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Specification No. 28, A.D. 1806. The synchronising transformers are mounted 
on the top, connection being made through the four legs which rest on terminals 
mounted on.the panel. 9 claims. 


26,834." in electric switches.” W. G. Ferguson and W. Q. H. Stum 
Dated December 18th, 1898. The switch is formed with a narrow circalar 
chamber of insulating material in which is placed a quantity of mercury and an 
insulating disc fitting closely in the chamher and mounted on a spindle. The 
contact terminals are exposed within the chamber. When the circuit is closed 
it is indicated by a pointer on the spindle, but on turning the spindle by the 
thumb piece the disc displaces the mercury, so breaking the circuit. 86 8. 


26,343, “ the manutacture and productica of plates er elements 
er electrical acoumntators.” C. Braut. Dated December 
18th, 1898. The material to be rendered active consists of a mixture of litharge 


with 10 per cent. of calcium sulphate, or other salt of an alkali or alkaline 
earth, and for negative plates 1 to 8 per cent. of the double ohloride of platinum 
and mercory, or of platinum chloride, or of mercury sulphate, is added to the 
mixture, which is then kneaded up with distilled water in a vessel through 
which a stream of ammonia gas 13 panied, or the kneading is effected with a 
solution of ammonia. The material is then di ied and palverised. A grid having 
lar-shaped cross-bars with conical projections at their intersection, is 
then placed in a mould and covered with the pulverised material described 
above, and then on this is placed a similarly shaped plate, formed with holes 
which fit over the projections, and the two are then forced together by pressure. 
The surface of the mould may be furnished with points or projections which 
form indents in the active material. The plate is then immersed for several 
hours in acidulated water, after which it is dried. The plates in the battery 
are share oc from each other by rods of glass, celluloid, or ebonite, or per- 
forated and corrugated sheets of ebonite or celluloid. 4 claims. 


28,361. “ . in ne elements or batteries.” J. Wetter. (M. 
Maes.) Dated ember 18th, 1998. Relates to dry batteries of the Leclanché 
type. The zinc electrode is made with a projecting tapered tang on which the 
binding post is fastened by pins. The zinc electrode is also covered on its 
inner side with a layer of asbestos. The carbon electrode is made with one or more 
openings leading into a central hollow part, which is filled with the electrolyte. 
In the upper part of this electrode is a vertical groove in which fits a shank 
projecting from the binding-post, which is fastened to the electrode by wire 
wound around both. The upper part of the ecu’ with its attachment, is 
then copper-plated. The absorbent and the electrolyte are enclosed in a porous 
bag. e battery is provided with a cover, in which is fitted a tube for the 
supply of the electrolyte. When not in use,a plug of bamboo or rattan is 
placed in the tube, and serves to permit the escape of gases. Another piece of 
bamboo also serves the same purpose. 2 claims. 


9 Improvements in the methods of, and a as for, controlilag the 


of flea vessels or moving vehicles.” N. Tesla. Dated December 
18th, 1898. (Date under International Convention, July Ist) Relates to means 


for controlling from a distance the propelling and steering mechanism of float- 


ing vessels, such as ships, and moving vehicles, such as“ automobiles.“ The 
apparatus is too complicated for purposes of abridgment. 13 claims. 


28,481. “improvements in bath apparatus for treatment with electricity and 
medicinal substances." C. E. Sohaee. Dated December 18th, 1898. Relates to 
improvements on the invention described in Specification No. 18,475, a.p. 1897. 


To secure adjustment each arm bath is pivoted upon a plate which slides 


laterally on a plate fixed to vertically-adjustable racks secured by a cross-bar. 
An insulated seat free to slide backwards and forwards, is also made adjustable 
vertically in a similar way, The patient being in position with his arms in tha 
bars and his legs in the baths and an electric current may be passed through 
him in various ways according as it enters by one, two, or three of the baths. 
The conrse of the current may also be entered by immersing three or two limbs 
only. Fifty different arrangements are described in the specification. 7 claims. 


20,468. “Improvements in collectors for electric tramways on the overhead | 
conductor 


N. Ralesford. Dated December 14th, 1898. Relates to electric 
ra lways and tramways on the overhead system. The trolley pole is pivoted on 
the suppoit and works overacurve guide between the springs. The wheel 
runs on a bar which can slide laterally on the rollers in the forked head of the 
pole. 6 claims. i 

26,478. “Improvements in galvanic batteries.” 6. E. Dated 
December 14th, 1688. Relates 1 855 batteries which may ee 
type. The depolarising mixture is enclosed in a wrapper around which the 
absorbent material for the electrolyte is packed so as to be uniform in density 
and with a comparatively smooth, regular, and level outer face. The electro- 
lyte is then absorbed by this material, after which the cylindrical zinc electrode, 
which may be made up of two or more sections, is placed around the material, 
and is of such a size as to compre-s the same. A layer of saturated absorbent 
material is placed in the upper part of the cell, and this is in turn covered by a 
fluid-proof diaphragm, a layer of dry absorbent material, a diaphrazm similar to 
the first, and a layer of tar, wax, or the like. 10 claims. 


28,494. “im ts In electrical switekes.” A. Watsoe. Dated December 
15th, 1898. The object is to dispense with the cross-pin on which the operating 
handles of tambler switches work. In one form, the lower end of the tumbler 
lever is forked or gapped, and embraces a ridge or projection on the contact 
lever which tbus serves as a guide and prevents lateral displacement. The 


spherical part of the lever is seated in an open bearing. In a modification- 


the tumbler lever is formed with a projection taking in a slot formed in the 
contact lever. In a further modification, the lever carries a grooved r. Iller, and 
the tumbler lever may be flattened and work between parallel faces. 4 claims. 


Gaio. e to 1 the formation of secondary elestrie Ader) grids 
prossure, e 0 er 
plates.” E. J. Clark. Dated December 15th, 1898. A crucible, specially suitable 
or casting lead grids or plates fer secondary batteries, has a cylinder with a 
piston operated by a lever or other suitable means. When the piston is raised, 
the molten metal passes through orifices into the cylinder, the descent of the 
piston forcing the metal through gates into chills or moulds, the casting taking 

lace under pressure. The cracible may be applied generally to the casting of 
ead or other metals. (claims. 


28,627. “improvements in regulators fer electric ear motors.” H. M. Lake. 
(H. $. Maxim.) Dated December 15th, 1898. Relates to the automatic control or 
regulation of the motors on independently-p»opelled cars of an electric train. 
A rod on cach vehicle is geared to the controller arm and is normally held in 
one position by the springs and piston in the cylinder secured under the 
vehicle. The bore at the centre of the cylinder is enlarged to permit flow of 
fluid, and the reduced ends check the motion. The rods are coupled through- 
out the train, so that forward or backward motion of any vehic'e in relation to 
the others cuts off or increases the current by moving the controller. 4 claims. 


20,604. “improvements in telephonic er other switchboard apparatus.“ F. W. 
Francis. Dated December 16th, 1898 Relates to means for mechanically or 
automatically ejecting plugs from jacks in telephonic switchboards, &c. A 
piston is Atted within cylinder and has extension rods fitted toa co'lar. Com- 

ressed air is forced in through the pipe, and the collar is fore:d against the 

dy of the jack, so ejecting the plug. The valve controlling the air supply 
may be operated electrically or mechanically by the operator or subscriber, or 
when the subscriber replaces the telephone. lu p ace of compressed air, other 
gas or fluid may be employed. 1 claim. 


28,810. “improvements in electric are lamps.” R.E.B. Crompton and E. A. N. 
Pochin. Dated December 16th, 180. Are lamps, modified from those described 
in Specification No. 6.276, a.D. 117, and applicable for direct or alternating 
currents, with open or enclosed arcs. The frame consists mainly of two plates 
connected at the middle, and carrying four tubea, two of which extend down- 
ward to carry an insulated yoke. The four tubes carry the regulating solenoids, 
a dash-pot, a resistance choking coil, transformer, or other attachment, anda 
easing. The yoke carries the arc-enclosing globe. and the lower carbon holder, 
which is a split socket screwing into the yoke. The outer globe is carried by a 
hollow bolt and a lower yoke on two rods which slide in the long tubes; the 
bolt is threaded internally to engage a ecrew carried by mica washers in a cap 
screwed on the lower end of the lower carbon holder. The upper carbon is 
supported by a clutch on a central tube connected with cores within the 
solenoids and carrying the piston of the dash-pot at i's upper end. 8 claims. 


26,010. “i ts ia switehbeards or apparates fer 
t stations.” W. P. Thom . (F. F. Ahern.) Dated ber 16th, 
1898. Switchboards are arranged so that the subscribers are represented on 
both answering and calling boards, not only by their line jacks but by subsidiary 
jacks forming connections between the answering or calling boa ds. The 
apparatus is crib d with reference to diagrams and is too complicated for 
purposes of abridgment. 18 claims. i 


20,849. ‘Apparatus for simattancously acteati 
switches of the several eleotrica 4 
Limited. (Siemens & Haiske, Aktion Gesselisohaft.) Dated December 16tb, 1698. 
Electric locomotives and motor vehicles. Relates to means for simultaneously 
actuating from one point the controlling switches of the several electrical motor 
cars ofa train. For this purpose, synchronously running auxil'ary motors 01 
dach car are coupled by electro-magnetic clutches to a shaft from which the 
controllers are actuated, preferably through springs and a ratchet hold ng 
device so as to give them step by step motions. The shaft is driven through 
gearing at different speeds and directions for the on and off position, and the 
clutches are excited from any one of the hand switches. 2 claims. 


28.703, “im eats la primary batteries.” H.T. Harrison. Dated Decem- 
er 17th, 1898. Relates to means for automatically feeding the electrolyte or de- 
polatiser to the cells of primary batteries. The iovention is described as applied 
cells, each of which is made up of two porous cells, each containing a carbon 


‘element, and of a metal element placed between the cells. The cells are closed 


exoept where the pipes for the supply of liquid enters them. The liquid is 
supplied through a valve toa trough divided by partitions into as many com- 
partments as there are cells. The trough is preferably sli htly tilted, or the 
partitions gradually diminish in height from the end where the liquid enters to 
the other end of the trough, in order that the cells may not be short-circuited 
by conduction through the liquid. The gases evolved escape through a pipe 
and a pressure regulating vrap or tank. The supply valve is kept open by the 
attraction of the solenoid, which is operated by the battery current, and a shunt 
circuit is arranged which causes the valve to closed when the last compart. 
ment of the trough is filled with liquid. This is effected by breaking the main 
circuit to the solenoid by means of the electro-magnet, which comes into action 
when the liquid rises in the last compartment of the trough above the contact, 
80 as to shunt the resistance. 4 claims. 


20, 722. ew er improved device fer indicating the frequency of an olestrie 
current er currents, the said device being er aad 
speeds and the liks.” W.E.Barnand. Dated December 17th, 1 Relates to 
means for indicating the frequency of electric currents which may be applicd 
to various purposes such as speed indicating, telegraphy, signalling, &c. The 
current is sent through two circuits a, B, the former of which is but stightly 
self-inductive, but the latter strongly so by reason of the resistance with iron 
core. The variations in frequency will thus affect the current in the coil bat 
slightly, while causing that in the coil to alter considerably. The pointer or 
other indicator carried by an armature is thus moved over a scale. In tele 
graphing the pointer is replaced by a disc moving under an aperture and marked 
with signs; the frequency is varied by altering the length of the action portioa 
of the contact spring on the vibrator of an induction coil. The current mas act 
on a beam of polarised light or on a suspended mirror. When used as a speed 
indicator the rotating shaft is caused to send the electric impulses, say, by 
carrying soft-iron armatures which pass between the poles of a magnet. An air 
gap in the core prevents variations of tension from influencing the instrament. 
4 claims. 


26,738. “improvements in conduit Inspection fittings for elestric wiring.” T. 
Taylor. Dated December 19th, 1808. Relates to providing the inspection 
openings with flat edges on which the flat flange of a stamped metal cover can 
be secured with red lead, &c. Slight projections in the fitting edge of the cover 
may be formed during stamping to give a spring action. Corresponding 
1 may also be formed in the opening of the conduit or junction box 
2 claims, 


28,747. "h relating to the incorporation of r other eab- 
w008 in paper and fabrics for the purpose of mee een: ements theres.“ 

. Valiet and E. Pauze. Dated December 19th, 1898. Metallic and other sub- 
stances are incorporated in paper and fabrics for the purpose of producing 
electrical elements therein. In the case of paper the metallic substances, 
preferably zinc and copper, in a powdered or granular state, are sprinkled over 
the mo'st pulp by means of a suitable powder distributor. In the ease of febrics, 
metallic threads are woven in the ordinary way with threads of hemp, cotton, 


flax, silk, Kc. 1 claim, 


26,768. “im nts in and relating te electrically operated clecks.” i. L. 
. Dated December 19th, 1898, The main spring has one end attached 
to a drum itself frictionally attached to an arbor by a stronger spring, and has 
the other end attached to the first going wheel is loose in the arbor. An 
armature loose upon the arbor is oscillated by electro-magnets, and an attached 
weight, and drives the arbor in one direction by a pawl and ratchet wheel. The 
circuit is completed with each revolution of the escapement-wheel by contact of 
a pin thereon, with a strip extending from an insulated collar on the anchor 
arbor. Between the electro-magnet and the free-work there isa second contact- 
breaker consisting of a column of mercury in a tube which is divided by swivel- 
ling mica-plate, tne tube and the spindle of the plate being contained in a bath 
of lubricant. An arm extending from the armature osc:llates the mica plate 
by playing in a fork on the spindle. Its movement is steadied by a flyer geared 
toa toothed sector. Striking mechanism: — The striking rack upon the 
snail when a cam on the minute hand arbor has made a lever shift it on its. 
own arbor, 80 as to be clear of a rod which is movable to put the hammer under 
the action of a pin wheel on the armature arbor. At the moment for striking 
the cam sets the lever free, and the st:iking rack is pushed back again, by a 
spring on its arbor. It consequently comes into gear with a pinion on the arma- 
ture arbor, and also moves the rod for the purpose above stated, while a pin 
upon it completes the circuit of the elvctro-magnet by touching a fixed metal 
plate. When the rack has been turned back to its original position, the pin 
registers with a hole in the contact plate, but the last action of the electro 
magnets is not impaired because the arm which plays in the fork of the inter- 
rupting switch keeps the circuit closed long enough by contact with a spring 
strip. & claims. 


26,789. “improvements in and relating to electrical incandescence lames.” 
V. I. Feeny. (Allgemeine Elektricitats Gesellschaft.) Dated December 19th, 19%. 
Relates to incandescent lamps. A lamp having an incandescing rod of a sub- 
stance which conducts only after preliminary heating by auxiliary means as 
described in Specification No. 19 424, A. Dp. 1897, is described. A bulb, open at 
the bottom, is attached to a screw cap provided with a concentric conducting- 
ring and tube. The rod is supported by wires attached to the ring and . The 
auxiliary heater is a surrounding wire connected similarly to the ring and tube. 
The cap screws into a socket, which is carried by an insulator on extensions of 
a metal bobbin, and is connected by a winding on this bobbin with one supply 
wire. The ring bears against a contact connected to the other supply 
wire. An iron core is held by its weight or a spring against the tube, and -o 
connects the heating wire in parallel with the rod until this is heated and 
conducts sufficiently to make the solenoid withdraw the core from the tube, 
thus breaking the circuit through the heating wire. The core al o closes the 
tube during the preliminary heating but when withdrawn it allows passage of 
air up through the bulb, the tube and holes in an insulated casing, to prevent 
deposits on the bulb. A cross-pin limits the movement of the core if the lamp 
is removed from the socket. An outer globe is held up against stops on the 
casing, by springs thereon, so as to admit air the »prings are pressed in by 
studs when placing the globe in position. In @ modification, the springs are 
replaced by simnilariy-shaped piece of metal, which are pivoted and car 
screws bearing against the casing to hold them against the g obe. 7 cleims. 


26,780. ‘Current-conducting connection between dlectrical conductors.” V. I. 
Feeny. (Allgemeine Elektricitats Gesellschaft.) Dated December 1%h, 187. 
Relates to a composition for connecting metallic conductors to bodies whict. 
are only conductors at a high temperature. A paste is made of a mistura of 
oxides of certain rare metals, such as zirconium, yttrium, cerium, thorium. acd 
water, gum solution, or the like. This paste is packed round the joint ard 
heated. The connection may also be made by coating the points of contact 
with solu‘ions of the salts of the metals referred to. 2 ciaims, 
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CONTINENTAL STEAM ENGINE 
PRACTICE. 


AN article in a technical contemporary by Mr. Wansbrough 
on the machinery at the Paris Exhibition is sub-titled Some 
British Observations at the Paris Exhibition,” and deals 
with the engines in the various exhibits. The great glory of 
the steam engines at Paris is their paint. We fully agree 
with Mr. Wansbrough that all the’ foreign steam engines, 
except the blood-coloured one from Belgium, are better 
finished in dull black than the mere shop-painted engines 
from England, but we notice that the writer omits to state 


that the only engines which, throughout, have satisfactorily 


dispensed electricity to the big show, have been the British 
engines, and on one occasion, at least, all the engines were 
hors de combat except the British, on which the whole 
Exhibition for a time depended. We cannot, however, 
follow Mr. Wansbrough when he waxes enthusiastic over 


nickel plate, that tawdry decoration that ought never 
to be allowed on any piece of ironwork. But the author 
points out some things which may account for the Conti- 
nental engines having failed to give the continuous running 
of English engines, Foremost amongst these are the Con- 
tinental valve gears: it would be wrong to say that all are 
bad or complicated, yet we ourselves certainly did see at Paris 
some valve gears that were examples of what to ayoid. They 
are cited by Mr. Wansbrough as an evidence of the vain seek- 
ing after a sharply defined cut-off corner on the diagram, 
which is as useless as it is expensive. It is unfortunate that 
the Corliss valve gave a good cylinder drainage so long before 
the general engineer realised the effect of good drainage, for 
the economy secured was attributed to the sharp corner 
given by the valve gear. : 

We agree that Mr. Wansbrough is right in excepting 
the Collmann gear from adverse criticism. It is 
the Lefer gear that comes in for his severest censure. 
Most of the engines, outside France, have double-beat 
valves, some of which are quiet, many of which are noisy, 
but Van der Kerchove, of Ghent, suppresses valve seats 
altogether, and fits instead perforated or ported cylindrical 
liners, inside which rise and fall ordinary piston valves. 
There is no stop to the fall of the valve, that is, no defined 
stop, and the motion allowed is twice that of double-beat 
valves. The simplest valve gear in the whole Exhibition is that 
on Robey’s compound horizontal engine—the Richardson- 
Rowland trip gear; while a French engine—the 1, 300-H. P. 
engine of Farcot—has plain Corliss gear. The 1, 200-K. P. 
engine of the Fives-Lille Company is said to have a crew 
of five or six men to drive it, and we do not consider 
this too many for the amount of mechanism involved. From 
the illustrations given, there appear to be some very bad 
Continental designs of fly-wheels and cross-heads, which show 


that all are not yet superior to our own productions, while 
D 
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there: is neh in the design that is bad in peint of con- - 


venience. 44 8 : 
. But apart from garish nickel, the finish of some of the 


Continental engines in dull black, and with Russian iron 


cylinder lagging, is really excellent. The dull black upon 
already smoothed and filled castings does not show up the 
irregularity of surface as does a bright oil paint. The 
question remains: Does such high-class painting befit a 
steam engine? It is at least. satisfactory to know of the 
unique behaviour of the English engines, in alone standing 
up to their work. 


SMOKE ABATEMENT. 


ONE of the earliest recollections we have upon the smoke 
question is that of two Lancashire cotton spinners—uncle 
and nephew—looking at their respective factory chimneys 
and contending as to which had precedence in smoke 
production, the point of pride being the possession of the 
chimney throwing out the blackest volume. Matters have 
improved to-day, but not so very much, nor is the question 
of smoke prevention much better understood than it was by 
Wye Williams 40 years ago. The wants of the community in 
the time of King Edward I. cannot have been very great 
when we read that the use of sea coal, as Northumberland 
coal was called, was prohibited on pain of death. We can 
hardly agree with the statement of Mr. W. H. Bryan, 
in an engineering exchange, that much progress has 
been made in smoke prevention. It seems to us that the 
greatest item is still neglected—that of the necessary 
temperature of ignition. Furnaces to-day are furnished 
with devices for air admission above the fuel, and perhaps 
the area allowed is a little greater than it was, but the 
principle was understood years ago; moreover, engineer- 
ing professors have been known to state that no heat could 
be got out of the hydro-carbons of bituminous fuel, 
but, as scientific teachers, they should have pointed 
out that bituminous coal could not be burned smoke- 
lessly in a water-cooled furnace. We have lately 
called attention to certain water-tube boilers in which 
the principle of lining furnaces with firebrick has been 
accepted, but gencrally the water-tuhe boiler has been 
a smoker, and many engineers who have no good word 
for any boiler except the water-tube, have grumbled at 
bituminous coal, whereas, as engineers, it ought to be their 
aim to utilise the forces and products of nature for the use 
and benefit of man. 
has placed them in a position of obligatory beggars upon 
Welsh coal merchants, or defendants in the police courts in 
smoke prosecution cases, as to which latter it has been sug- 
vested that the economy of bituminous coal is such that it is 
cheaper to burn it and pay fines than to order smokeless 
Welsh. Smoke is a nuisance, though its prevention has 
become too often the hobby of faddists. 
sorts of devices for admitting air to furnaces at the 
time when gas is being driven off the. fuel, but these are 
of very little use unless the furnace is such as to prevent 
premature cooling of the gases. Though not perhaps very 
clear at first sight, it is this that makes it necessary to 
admit so very much fair; for this f reason we hear of 


They often use fans. 


Their objection or inability to do this 


There are all 


the unavoidable loss due to smoke prevention, whereas with 


- sufficient draught, thick fires, and well-regulated air admis- 
sion an economy would be realised. In respect of dranghte, 


the Americans appear to be moving ahead of ourselves. 
Here, where there is such a 
tendency to cut down capital expenditure, this obvious 
capital economy is practicaliy neglected. We need not 
follow Mr. Bryan in his descriptions of various appliances, 
because the matter is so much one of principle, and it ought 
to be recognised as such. Perhaps we may not live to see it, 
but unless power and heat are distributed electrically or by 
steam or hot water from some large central plant, we may 
expect in time to find all fires discharging into a common 
flue with a distant outlet. 

We are quite prepared to admit that if it is properly carried 
out, there is some economy to be effected by preventing 
smoke, but it is asking too much when Sir W. B. Richmond 
talks about compelling factory owners to save 25 per cent. 
in fuel which they now wantonly waste. Half the fuel 
burned is wasted, but it is not wasted in smoke, but in boiler 
inefficiency and excessive air supply, and one of the 
difficulties of smoke prevention is generally thought to 
be the want of radiating power of the transparent 
gases. More to the point is the letter of the President 
of the Smoke Abatement Society to the Times. He writes 
that 18 million tons of coal are annually consumed in 
London, and he considers that two-thirds is wasted in heat 
up the chimneys; a loss of £8,000,000 is thus endured 
annually, apart from the £3,000,000 for damaged furniture 
and paint. He estimates a total annual loss of £12,000,000. 
Much of this could be saved by more perfect combustion 
of fuel in central stations. It is a pity that producer gas 
is so very dangerous as a poison, but we cannot see why it 
should not be largely employed as our general heating agent, 
while the heat produced when it is made could be used to 
heat water for distribution within a reasonable radius of 
the producer. Unfortunately, producer gas, being largely car- 
bon monoxide, cannot be conveyed in cast-iron pipes. It is 
a pity that smoke prevention people cannot keep their state- 
ments within the realm of fact, and avoid mis-statements and 
exaggerations. 


Institution of Electrical Engineers (Glasgow Local 
Section).—Mr. E. G. Tidd, the hon. secretary of this sec- 
tion, has been sending out the local sessional card, 1 
the dates of meetings. The opening meeting is to be hel 
on Wednesday, November 14th, at 8 p.m., when a paper on 
“ Electrical Supply“ will be read by Mr. W. A. Chamen, 
Corporation electrical engineer of Glasgow. The Committee 
has secured the smaller hall in the Institution of Engincers 
and Shipbuilders’ Building, at 207, Bath Street, for the 
meetings. We are glad to learn that already sufficient 
papers have been promised to provide important and interest- 
ing discnasions for the whole of the session. 


The Faradian Club.—To-night the smoking concert of 
this club is to be held at the St. James’s Restaurant (Regent 
Saloon), Regent Street, W. At 8 pm. Mr. Robert 
Hammond will take the chair. Also in connection with the 
club there is to be a lecture at Faraday House on November 
30th at 8 p.m. by Prof. C. A. Carus-Wilson, M. A., on 
„Swiss Polyphase Railways,” while on December 10th Mr. 
J. S. Raworth, M. I. C. E., will lecture on “The Modern 
Steam, Engine.” The club, dinner will bezheld at the Hotel 


d 


Florence on December 14th. 
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THE INDUCTANCE OF CONCENTRIC 
CABLES. 


By W. H. EVERETT, A. M. I. E. E. 


TRR absence of an external field in the case of concentric 
cables is, perhaps, apt to give rise to the idea that they have 
no inductance, It is true that there is practically no induc- 
tive effect on the outer conductor, but the interior field is 
not always negligible, as will be seen from the results given 
below. 

To calculate the inductance, we use the definition that the 
inductance is equal to twice the energy in the magnetic field 
due to unit current. The energy per unit volume can be 
shown to be p H?/8 ~ (if the permeability n is assumed to be 
constant), and hence, if H is known for all parts of the field, 
the total energy may be found by integration. In concen- 
. tric cables the permeability is unity, except in the armour- 
ing, if this is used; and since H is zero outside the outer 
conductor, the armouring does not affect the inductance. 

In a simple concentric cable, in which the outer conductor 
acts as return for the inner, there is no outside field, since 
the resultant current is zero. Between the two conductors, 
und also within the inner, there is only the field due to the 
inner, for the outer gives no internal field. The field 
between, for unit current, is 2/7, where 7 is distance from 
centre. Within the inner the field is 2 7%, if a is the 
radius, Writing b for the radius of the outer,-We find by 
integration that 


b 
= ? | prema 9 
og. r + 4 


in C. G. S. units per centimetre.” 

The first term, arising from the field in the intervening 
dielectric, depends only on the ratio of the radii ; the second 
term, due to the field within the inner conductor, is obvi- 
ously independent of its radius. If the inner is a thin tube, 
instead of a solid conductor (as, .., in the Deptford mains 
approximately), the second term is zero. Also, a diminution 
in the second term will be caused by any concentration of 
the current in the inner towards the periphery. 

The smallest value of L, if we assume now a solid inner, 
is 4, viz., when the dielectric is of negligible thickness. In 
a cable for high pressures b'a may reach the value 3, or there- 
abouts, giving L = 3 say. 

It is interesting to note that the inductance takes effect 
on the inner conductor only, so that if the two conductors 
are of equal section there will be a slightly greater total 
drop of pressure in the inner. 

The inductance will be most noticzable in a cable of large 
section, because the current will be large, while the drop due 
to resistance with a given current density will be the same 
as in smaller cables. Take the case of a cable carrying 
1,000 amperes; assuming the dimensions of the section to 


give L = 1, we find for the voltage drop per kilometre, with . 
n = 50, > 
boa 2 71 n LGI = say 300 x 1 x 1,000 x 10% 09 


= 30 volts. 


This would be about the same as the ohmic drop in the 
above case. In a cable for 100 amperes the inductive drop, 
ie L = 1, would be only about one-tenth of the ohmic 

rop. 

The inductance of a concentric cable will practically in all 
cases be less than that of a pair of separate cables. The 
formula for the latter case is: 


L = 4 log, £ + 1, per cm., in C.G.S. api, 


where d = distance between centres, and a = radius of each. 
The smallest value for L occurs when the conductors are 
nearly in contact, or d = 2 a, giving L = 3°77. An ordi- 
nary value in practice would be L = 5, say, while ordinary 
values for concentrics are L = 1 or 2. Concentrics have the 
additional advantage that their inductance is unaffected by 
armouring. 


* This formula i is given in Prof. J. J. Thomson’s “ Elements of 
the Mathematical Theory of Electricity and!Magnetiasm ” 


Triple concentric cables are used both for three-wire 


single-phase and also for three-phase* alternating currents. 


In the former case the outer is preferably the neutral, and is 
usually of smaller section than the two inner conductors, 


since it has only to carry the difference of their currents. 


By similar reasoning to that used in the simpler case above, 
we find that the inductance consists of three terms: there 
are two terms, as before, a the current in the inner- 


most conductor, viz., 2 log — — + }. (By a,b,c, we denote 
the inner, middle, ta the a radii.) In addition, there 


is a term 2 log -> for the interval between the’ middle 


and outer. 110 field in this part depends only on 
the difference of the two inner currents, and this term of the 
induetance will tend to reduce that difference. The effect 
will take place mainly on the current in the middle con- 
ductor, the inner being partly shielded by it. This effect 
will tend to interfere with good balancing. 
To get an idea of the value of the lost pressure due to 


inequality of the two inner currents, assume the difference 


to be 100 amperes, and let / = 
nearly. l 
The volts lost per kilometre, if n = 50, will be 
v=x nL cl = say 300 x $ * 100 x 10/10 = 1} volta. 
The effect is, therefore, almost inappreciable, especially as 
the inductive pressure is in quadrature with the currents. 
In a triple-concentric cable carrying three-phase currents, 
since the sum of the currents at any instant, taken in either 


5/4, or 2 log cb = $ 


direction, is zero, it follows that there is no external field. 


Within the intermediate conductor we have a field due to the 
inner current, giving the inductance 2 log b/a + 4, as before. 


Between the middle and outer there is a field due to the 
algebraical sum of the currents in the inner and middle at 
each instant. If we write one as ( sin 0, the other is 
csin (@ — 120°), and their sum is o sin 6 + c sin (0 — 120°), 
which reduces to C sin (0 — 60°). 

This represents a current of the same amplitude as each 
component and intermediate in phase; as is also obvious 
otherwise. Since the back E.M.F. due to this lags 90°, its 


Inductance in C.G.S. units per cm. 


2 3 
Ratio b/a 
Fra. 3. 


phase angle is 6 — 150°; and the component of applied 
E. M. F. required to overcome this has a phase angle of 30°. 
Take c/b = 5/4, and p = 300, as before, and we have the 


reactance, 
Lp=2 x 105 log $ x p = 0015 per km., roughly. 


* Three-core cables are preferred for three-phase current. — Eps, 
ELEC. Rav. 
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The resistance per km. is about 0°05 for a conductor of sec- 


tion 0°5 square inch. By combining the reactance and the 
resistance, we find the impedance of the intermediate con- 
ductor, as shown in figs. 1 and 2. The angle between the 
vectors representing L p and xR is 30° in fig. 1 and 150° in 
fig. 2, as follows from the previous reasoning. The middle 
conductor will shield the inner to a great extent from the 
inductive action, and we shall assume that the whole effect 
takes place on the middle conductor. With this approximate 
assumption, it will be seen from the diagrams that in the 


Inductance in C. G. S. units per cm. 


0 20 40 60 80 100 120 140 
i Ratio bla 


- Fig. 4. 


cable considered—viz., a triple-concentric cable carrying 
three-phase currents, each conductor having a section of 
05 square inch—the voltage drop in the intermediate con- 
ductor may be increased 20 per cent. or so, if its current is 
in advance of the inner current as regards phase, and on the 
other hand, the drop will be decreased if the phase relation- 
ship of the two currents is reversed. This point may be 
worth bearing in mind when connecting up the mains to the 
bus bars. 

In order to facilitate the application of the formula, a 
curve is given (fig. 3) showing the value of 2 loge ba + 4 
in terms of bia. For comparison, a similar curve is given 
(fig. 4) for finding the inductance of a pair of separate 
parallel cables: the ordinates are the values of 4 log. bia + 1. 
The range of both curves is sufficient to include all cases 
likely to arise in practice. 


A COMPARISON OF 
ENGLISH AND AMERICAN PRACTICE IN 
CABLE MANUFACTURE. 


By J. WRIGHT. 


A RECENT article by Mr. Maver, jun., in Cassier’s Magazine, 


deals succinctly with the subject of high tension cable 
manufacture and testing in the United States. This, in 
view of the importance of the industry in this country, is 
extremely interesting, and a comparison of the various 
points enumerated in the article with those in vogue in this, 
the mother country, may prove of interest to readers of these 
columns, | 

Primarily, the writer discusses the relative merits and 
demerits of aluminium as a substitute for copper in electrical 
conductors, the result of such discussion being that in view 
of the increased cross-sectional area of aluminium con- 
ductors necessary to procure the same conductance as an 
equivalent conductor of copper, this metal, although 
slightly less than one-half the market price of copper, is 
nevertheless at a disadvantage for insulated conductors in 
point of view of the extra sheathing and insulation required; 
but that, on the other hand, it is eminently suited for bare 


overhead conductors, and has been to a limited extent 


employed for that purpose, 
Another drawback to the use of aluminium which has, I 
think, deterred English manufacturers from employing it in 


this connection is the difficulty of making an effective joint, 
there being at present no satisfactory method of soldering it, 
although several apparently satisfactory mechanical devices 
have been mooted for this purpose. Again, in considering 
the use of aluminium in overhead conductors, we must 
remember how few overhead lines, comparatively speaking, 
are at work in this country, and bow even these are being 
rapidly replaced by insulated underground circuits wherever 
possible. A consideration of this fact renders it dubious 
whether aluminium, despite its low market price, will ever 
successfully compete with copper for electrical conductors in 
this country. | 

The article then goes on to deal with the initial process of 
wire manufacture by rolling and subsequent drawing of the 
ingot, tlre several stages being practically identical with 
those in vogue in England. A subsequent paragraph deals 
with the tinning of the conductor necessary before insulating 
in the case of a rubber-covered core as a protection from any 
excess of sulphur in the rubber compound, which would 
otherwise tend to attack the pure copper. 

The next detail is a somewhat important one, as it deals 
with the moot question of solid conductor and strand. 
According to the American practice, as described by Mr. 
Maver, “ when the diameter of the conductor does not 
exceed 0°257 inch in diameter (No. 2, Brown & Sharpe 
gauge) the conductor is usually solid ; that is, it consists of 
one wire.” This statement, if it be correct, indicates a 
lesser degree of flexibility in electrical conductors on the part 
of our American cousins than would be tolerated here. In 
England No. 14 S. W. G., which is 08 inch in diameter, is 
usually considered the limit when dealing with .insulated 
conductors. After this dimension has been passed, the con- 
ductor becomes stubborn and difficult to manipulate, and 
usually takes the form of a small strand of six conductors, 
laid up spirally around a centre straight conductor of equal 
size. This method in the larger sizes of cable, is extended to 


19, 37, 61, 91, and even a greater number of strands, which 


secure a commensurate degree of flexibility, and, while 
preserving the original conductive capacity of the conductor, 
tend to render it easier of manipulation, and less liable to 
injury than a solid conductor of equivalent carrying 
capacity. | 

In America, as in this country, gutta-percha is never used 
as an insulator for conductors in electric light and power 
circuits, owing to its low fusing point, which renders it 
unable to withstand the temperatures frequently attained on 
such conductors during overload. 

The remarks as to the treatment of raw rubber at the 
factory apply similarly in English practice. One recipe for 
compound rubber is cited, and runs as follows: “15 lbs. 
Para rubber, 4°5 lbs. litharge, 6 Ibs. whiting, 4°5 Ibs. blue lead, 
7 oz. sulphur.” The resultant compound is unknown to the 
writer of this article, and its quality is, therefore, beyond his 
individual criticism. These compounds, as Mr. Maver states, 
vary with every manufacturer, and may be included under 
the general heading of “ trade secrets.” 

We now come to the question of the application of the in- 
sulating -material to the conductor, and here, again, we find a 
distinction between English and American practice. The 
primary method of rubber-covering a conductor in the States, 
according to Mr. Maver, consists in passing the conductor to 
be covered through a machine similar to that used for gutta- 
percha work, i. e., the conductor, under moderate tension, is 
passed through the centre of a die which has a diameter 
equivalent to that of the covered conductor, the insulating 
material in a plastic state being forced out under pressure 
through the die, and around the conductor. As before 
mentioned, this operation requires the insulating medium te 
be in a very plastic state, and for this reason alone it has 
been universally tabooed in this country, owing to the fact 
that such a quality of insulation, even in its natural 
unvulcanised condition, must necessarily contain a smalkr 
percentage of pure rubber than that generally adopted in 
such compounds—a property which debars it from successfal 
competition with the high insulation compounds produced by 
the alternative process. The method described above is ! 
believe, very generally adopted by Continental manufactures 
as a cheap and easily manipulated system of insulating 
cables and wires, but English manufacturers will have nore 
of it. 
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The alternative process, which is the one universally 
adopted in English cable manufacture, consists in passing 
the conductor, together with two strips or tapes of rubber, 
one above and the other below, between a pair of steel rolls, 
semi-circularly grooved to the finished diameter of the 
rubber-covered core ; the peripheries of these rolls rheet and 
form a cutting edge, which severs the excess of rubber at the 
point of completion of the insulating sheath, forming a 
longitudinal seam, which, depending upon the natural 
cohesion of freshly cut rubber surfaces, is sufficiently perfect 
a joint to withstand the strain of taping and ultimate 
vulcanisation, which secures it from parting. 

Another method adopted in this country with the larger 
sizes of stranded conductors, consists in “lapping” the 


rubber, in the form of tape, spirally around the conductor, 


each successive layer covering the seam in the preceding one. 
A very perfect and homogeneous coating is secured in this 
manner, albeit the process is somewhat slower’ than the 
preceding one. 

After the first-mentioned method of rubber covering, the 
core is, according to Mr. Maver, drawn through powdered 
tulc or mica. This apparently acts as a preventive against 
cohesion between contiguous turns of the core, taping, except 
with the larger sizes of conductor, being unnecessary with 
this method of covering. 

The object of the subsequent taping with a “ proofed” 
tape, as adopted by English manufacturers, is to temporarily 
bind the insulating material and thus secure the longitudinal 
seam from parting during the vulcanising process. The tape 
also serves another purpose in that it prevents contiguous 
turns from adhering to one another by cohesion when wound 
on the drum previous to vulcanisation. In exceptional cases, 
as, for instance, where a very flexible conductor, such as 
35/40, is to be employed for the interior wiring of small- 
gauge fittings, no tape is specified, and the rubber-covered 
core is, in such case, coiled into a receiver partially filled 
with French chalk, embedded in which, it is subjected to the 
vulcanising process, This French chalk takes the place 
of the powdered talc alluded to in the American process, 
in that it prevents undue cohesion of the contiguous rubber 
surfaces. 

As regards the actual vulcanising process, steam heat is 
universally adopted in this country, as preferable to any other 
process. 

Referring to paper-insulated cables, Mr. Maver discusses 
a practice which is now common to cable manufacturers 
of both countries, viz., that of allowing a certain amount 
of slack in the lapping of the paper strip, which allows 
contiguous layers of paper to slide over one another when 
the cable is distorted, and also permits free access to all 
parts of the impregnating medium, whether it be oil or other 
material, a condition impossible with tight lap. 

The lead-sheathing of insulated cables is dealt with in 
detail, a diagram of a common type of lead press being 
added. In this process the American practice apparently 
corresponds with the English, but one important matter 
requires improvement, and that is the facility for changing 
dies. This matter of changing the dies in the press to suit 
varying diameters of core is with the existing types of lead 

ress a somewhat laborious operation, and requires to be con- 
siderably simplified in order to avoid the logs of time which 
invariably attends this process. 

A further detail, which is apparently common to both 
English and American manufacturers, is that of alloying a 
small percentage of tin (about 2 per cent.) with the lead, in 
order to render it slightly more rigid, and also to protect it 
from the action of acids and corrosive chemicals in the sur- 
rounding earth. 

No mention is made of the braiding process which is 
adopted by cable manufacturers to impart a finish, and, to a 
limited extent, mechanical protection to the insulated core. 
This is the slowest stage of all, and necessitates the instal- 
ment of considerable plant to cope with the supply of core 
from the other departments of the factory. 

With reference to the testing of insulated conductors, 
American practice again differs from English, probably 
owing to the fact that high voltages for power transmission 
and other circuits are more common in the States than in 
this country. One thing is, however, certain, and that is 
the present system of “guaranteed megohms per mile,” as 


indicating the insulating quality of a dielectric, measured by 


the well-known direct deflection method with a high voltage 
battery and sensitive galvanometer, is being rapidly super- 
seded by the “resistance of a dielectric to disruptive dis- 
charge in terms of the number of volts pressure 
(alternating) which the conductor will stand when immersed 
almost in toto in a tank of water connected to the remaining 
pole, or, if sheathed, with its metallic sheathing connected in 
place of the water. 

The English practice in this connection is detailed under 
the heading of “ The Testing of Modern Dielectrics at High 
Voltages,” in a previous issue of this periodical; it will 
suffice, therefore, in the interests attending a comparison, if 
we append a brief description of the American methods, and, 
to this end, we cannot do better than quote an excerpt from 
Mr. Maver's own description :— 

“ The pressure test varies with the length of time the test 
is to be applied. Thus, a cable designed to withstand a 
pressure of 500 volts may be subjected to a pressure of 
2,500 volts for one hour or to 4,000 volts for a few minutes. 
If intended to withstand a working pressure of 10,000 volts, 
it may be subjected to 15,000 volts for one hour or to an 


‘instantaneous pressure of 30,000 volts. The high pressures 


for these tests are developed by means of an alternating cur- 
rent generator and step-up transformers. When the appa- 
ratus is ready, the wires leading from it are connected to the 
conductor, and to the lead cover of the cable respectively. 

In the case of rubber cables, these tests are sometimes 
applied before the lead cover is put on, the cable being im- 
mersed in a tank of water. The ends of the cable are, of 
course, kept out of the water. In this latter case, the wires 


run from the testing machine to the conductor of the cable 


and to the water in which the cable is immersed. If the 

cable is defective at any point, or if the pressure is too great 
for the inherent puncture-resisting quality of the insulating 
material, the current will jump and puncture the cable. 
At such high pressures it is obviously essential that much 
care should be exercised in making these tests. The lead is 
removed, in the case of rubber cables, for a distance of 
several inches from the ends of the cable, as, otherwise, when 
a pressure of 20,000 yolts, or 25,000 volts is reached, the 
electricity will creep along the surface of the insulation (as 
it may be seen to do, also, on a sheet of thick glass sub- 
jected to high pressures), thereby reducing the tension of 
the current.“ 

A few particulars respecting the general dimensions and 
voltages adopted in some of the lighting and power mairs 
of New York, and in the United States generally, serve to 
complete the original article, which, as before stated, has 
proved of absorbing interest to cable makers and users on 
this side of the herring pond. 


DEATHS FROM ELECTRIC SHOCK. 


FATALITIES from electric shock have been fairly numerous 
of late, and, as we suggested in our last issue, it may be 
thought necessary by the Home Office authorities to insist 
upon certain well-defined regulations which will tend to pre- 
vent similar occurrences. Whether any cast-iron rules 
would give an immunity from shock we are very much 
inclined to doubt, because no code of regulations would 
eliminate the human element, and sooner or later that spells 
negligence or carelessness. It is not too much to say that 
many of the accidents that have occurred in this country 
have been largely contributed to by the unhappy victims, 
and though sudden death is too heavy a price to pay for 
momentary aberration from duty, it is nevertheless a lament- 
able fact that had ordinary working rules been regarded 
many fatalities would have been impossible. 

It is of course satisfactory to learn that ie into 
account the number of persons engaged in handling 
dangerous electrical devices, fatal accidents are exceedingly 
few, but perhaps the most remarkable feature about many 
of the recent deaths from shock is that they have occurred 
on low tension work. We would hasten to add, however, 
that such accidents have been almost wholly confined 
to private installations; at the same time, they serve to 
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demonstrate very clearly that what we commonly understand 


as low tension, is by no means free from dapger; indeed, we 
would go so far as to say that a shock from a circuit of 400 
volts would, to many people, be almost as serious as one of 
2,000 volts. There might, however, be this difference, that 
whereas the former would, in some cases, only temporarily 
arrest the action of the main organs, the latter might destroy 
tissue from which recovery would be quite impossible. In 
considering some of the recent accidents, one cannot 
altogether resist an uneasy feeling that proper treatment may 
not have been always resorted to. We suppose most people 
engaged in electrical work know that a person who has 
received a shock may be restored to consciousness by adopting 
the Sylvester method of treatment; but it is, nevertheless, 
surprising to find how many people there are who cannot 
apply it in the proper manner. Another unfortunate feature 
about electrical fatalities is that the local medical man who 


is called in is probably quite ignorant of the physiological 


action of an electric current on the human body, and he may 
not be sufficiently interested in the subject to do more than 
apply the usual perfunctory tests to ascertain whether 
life is really extinct. But it is worth while con- 
sidering whether the action of electricity on the body 


is so subtle that the ordinary tests may be rendered nugatory. 


In passing, we would observe—though without any intention 
of disparaging the medical profession—that, with a few 


prominent exceptions, medical men have not paid sufficient 


attention to the probable effects of electricity on the human 
body. These effects are so widely divergent in their character 
that the ordinary layman has a right to appeal to the 
medical profession for assistance in elucidating some curious 
features which attend death by electric shock. | 
The most recent fatality from electric shock occurred 
last month at the electricity works of the Blackheath and 
Greenwich Electricity Supply Company, which makes the 
second fatal accident since February last. It should 
be explained that these works generate high pressure 
two-phase alternating current, the difference of potential at 
the switchboard being 3,000 volts. The first. accident 
which was recorded at the time—resulted in the death of a 
switchboard attendant, and a significant feature attaching to 
the incident was that the unfortunate victim had himself 
made all the connections on the board, and was, in fact, 
practically responsible for ite construction. Therefore this 
uccident could not have arisen from any ignorance as to the 
details of the board or from a lack of appreciation of the 
danger. The second accident, which has been recently 
investigated by a coroner’s jury, occurred also at the switch- 


board, but the unhappy man who met his death was not 


engaged on the staff of the supply company, but was a 
carpenter’s mate who was assisting in the erection of a 
wooden rail, which was to be placed in front of the board. It 
appears that instructions were given that the men were on no 
account to touch the board, but as far as can be ascertained 
an, attempt was made to remove certain bolts from the 
board, and in doing this the man for some reason or other 
touched a main terminal, and the other hand being earthed 
through the bolt the full effect of 3,000 volts was experi- 
enced. Here, again, we see the element of carelessness on 
the victim’s part, but it should never have been possible for 
any stranger to have tampered with the board, and we are 
afraid a certain responsibility rests upon the management of 
the station. It is extremely regrettable that such an accident 
should have arisen, and while one’s sympathies must be 
extended to the friends of the victim, one cannot wholly 
withhold them from the company or from the staff. 

The accident, however, suggests that the type of switch- 
board in use at Blackheath may have elements of danger in 
it; if these exist no doubt they will be remedied. It is 
not impossible to design a switchboard, which, while giving 
rapidity of operation, is practically free from danger ; there 
are scores of boards all over the country from which it would 
be practically impossible for a stranger to receive a shock 
unless he were bent on suicide. As a matter of fact, 
us far as possible, immunity from accident has to be pro- 
vided, and even the carelessness of workpeople must be 
guarded against. 

We are not suggesting that engineers do not make pro- 
Visions against accidents, but it must not be forgotten that 
there are occasionally men employed in central stations who 


are ignorant, and oftentimes contemptuous, of the danger 
that exists; and though it might be impossible to give abso- 
lute immunity, still no effort should be spared to afford 
security against carelessness and ignorance. But another 
point of equal importance is, that all persons on the staff 
of electricity works should receive instructions in the method 
of restoring consciousness after shock; the treatment cannot 
always be effectual, but it is the best aid one knows of at 
present, and the suceess that has followed an intelligent 
application of it suggests that it should be persevered in. 


peee 
CURRENT SPECIFICATIONS. 
XXXV.—KENDAL ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.—Complete equipment of generating station. 

Proposed Sz stem. Direct current three-wire, with a battery of 
accumulators to be used for balancing purposes. 

Type of Boiler.—“ Economic” or dryback single-flued boiler of 
approved make. 

Number and Size.—Two required, each to be capable of easily 
evaporating 2,500 lbs. of water per hour with hot feed, and dranght 
equal to # inch of water with a consumption of best Welsh steam 
coal not exceeding 1 lb. per 10 lbs. of steam from and at 212° F. 

Working Pressure.—150 Ibs. per square inch. 

Boiler Feed Pumps.—One duplex type to deliver 800 gallons per 
hour, and one motor-driven three-throw pump to deliver 500 gallons 
per hour against working boiler pressure. 

Type of Engines.—To be of some well-known first class make, 
and vertical quick revolution, compound enclosed type. 

Number and Size.—Two required, each to drive a dynamo giving 
36 Kw. as normal full load, or 43°25 Kw. for .periods of one hour, 
with increase of normal speed not exceeding 10 per cent. 

Specified Speed.—Not to exceed 380 révolutions per minute. 

ype of Governor.—To be of throttle valve type positively driven, 
capable of hand adjustment. l 

Range of Governing Required.—Within 5 per cent. from full load 
to open circuit when load is thrown off. : 

Output of Dynanws.—At normal speed, rated full load to be 80 
amperes Xx 450 volts = 36 Kw., each to be capable of giving up to 
500 volts at an increase of speed not exceeding 10 per cent. 

Overload Current.—95 amperes for one hour. 

Permissible Temperature Rise.—After six hours’ normal full load 
run not to exceed 70° F. above surrounding atmosphere, the rise in 
temperature being measured thermometically. 

Specified Steam Consumption.—Not to exceed 38 lbs. per Kw. - hour 
when working non-condensing at normal full load and supplied 
with reasonably dry steam at 150 lbs. square inch pressure. 

Size of Traveller.—One overhead traveller to be supplied suitable 
for a working load of three tons and a span of 26 feet. 

Main Switchbourd.—To be suitable for two dynamos, each feeding 
the outer conductors of a three-wire system, a battery of accumu- 
lators, and two feeder circuits. 

Type of Battery.—To consist of Tudor type cells L.A. 7 size. 

Number and Output.—240 cells to be supplied, the battery to be 
capable of discharging at the rate of 21 amperes for 10 hours, 
and then having a voltage across terminals of not less than 
440 volts. The normal maximum discharge not to exceed 55 amperes, 
but for periods of not more than half an hour the cells to be capable 
of giving without injury an emergency discharge of 90 amperes. 

Maintenance Guarantee.—The sum per annum to be stated at 
which the battery manufacturers will undertake the maintenance of 
the cells to 100 per cent. of rated capacity for a term of ten 
years. 

Lighting of Station.—The generating station to be wired for 29 
points as scheduled. 

Specificd Date for Completion.—Nine months from date of order. 

Penalty for Late Completion.—£25 per week. 

Terms of Payment.—Seventy-five per cent. of value of work 
executed on site and plant delivered on site during month until the 
balance of 25 per cent. of value of executed work cquals 10 per 
cent. of total value of contract. Thereupon 90 per cent. of finished 
work until completion of contract; 5 per cent. of contract sum oa 
plant being put into continuous effective use; 5 per cent. six monthe 
later. l 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as tv Wages Paid to Workinen.—None. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—November 25th, 1900. 


This specification has been prepared by the consulting 
electrical engineers to the Corporation, Messrs. Handcock 
and Dykes, of 1, Victoria Street, Westminster. 

The Kendal Town Council certainly cannot be considered 
to be very sanguine as to the probable demand, since twe 
36-Kw. generators and a small battery of cells form tie 
whole of the plant now asked for. We think it is a pity 
that a bolder spirit has not prevailed, for if the experience o! 
other towns is taken as any criterion, the demand will soon 


overtake the rated output of the present plant, larger units 
will be necessary, and the present sets will be for disposal 
owing to the space they occupy being required for other sets. 
It is not only very difficult to earn any real profit with such 
toy installations, but their relative cost is very high, 
and a large portion of the equipment—for instance, the 
pipework, boiler feeding arrangements, switch gear, &c.— 
requires to be practically remodelled when any large extension 
is required. We are aware that the engineers have done 
their best, and made provision for two extension sets in the 
design of the engine room, but, unless we are much mistaken, 
the demand will soon outgrow even this provision. 

It will be noticed that boilers of the dryback type 
are specified. We think that the engineers have acted wisely 
in thus indicating their preference for a type of boiler which 
has not met with the appreciation for country central 
electric lighting stations which its merits deserve. 

With regard to engines it is expressly stated that tenderers 
are at liberty to offer alternative types. 

The only technical point, which we think needs special 
attention is the provision for cell charging; the method of 
cell charging proposed not being, in our opinion, the most 
suitable to employ, especially in view of the fact that no 
balancing arrangements other than the cells are provided for. 

A sum must be stated in the tender at which the vell 
makers are willing to undertake the maintenance of the cells 
for a period not exceeding 10 years, to the normal full capacity 
of the battery, . 

The general conditions are, as a whole, acceptable, the 


clause relating to drawings being fair to both purchaser and 


contractor. | 
It reacts :— 


The drawings with the specification are to be considered binding 
as regards general scheme and arrangement of works specified, and 
all the measurements specially marked on the plans shall be rigorously 
adhered to. Where the engineers give their approval in writing to 
any particular appliance as complying with the specification and 
being approved by them, the drawings shall be considered binding 
only so far as indicating the relation of that particular appliance 
to the general scheme of the works as a whole. 


At the time of submitting the tender general drawings only of 


the special arrangements allowed for in the tender are required, 
but the engineers may call for more detailed drawings if they con- 
sider them necessary before any specified tender is accepted, 


After the tender is accepted, and before the work is put in hand, 


detailed drawings shall be submitted to the engineers for their 
reasonable approval. 

The contractor shall, at his own expense, supply to the engineers 
copies of the drawings necessary for the erection of the works under 
the contract, but shall not be called upon to furnish constructional 
details further than in the opinion of the engineers are required for 
the purposes of the contract. . 

If the contractor shall be called upon to supply additional copies 
of the drawings, they shall be paid for at a fair price to be arranged. 
The engineers shall, in addition, have the right at all reasonable 
times to inspect any drawings of any portion of the plant contracted 
for at the works of the manufacturer. : 

The contractor shall also supply two drawings or prints showing 
the diagram of and actual connections on the main switchboard, one 
being framed and glazed to hang in engine room. 


The penalty for late completion of the contract is £25 
per week, and this is to be exacted :— 


Unless the execution of the contract works shall have been delayed 
by an unreasonable strike of the workmen, by excessive inclemency of 
weather affecting the work of the contractor, or by any circumstances 
over which the contractor shall have had no control ; provided that no 
such damage shall accrue as payable by the contractor to the Corporation 
after the time when the plant is complete and ready to be set at work. 


It would be well for contractors if some such saving clause 
as this were inserted into all contracts; at present in many 
cases there is a disposition to make the contractor liable not 
only for preventable causes, but also for those over which he 
has admittedly no control. ; 

The clauses relating to disputes and their settlement leave 
little to be desired. They state :— 


The engineers’ interpretation of the specification and drawings in 
every case to be taken as decisive and final, as is also their decision 
as to the quality of materials and workmanship, subject only to arbi- 
tration as herein provided. 

The engineers’ decision to be final in all the matters in this 
specification provided for, saving only that the contractor may, by 
giving notice within six days to the Corporation, claim to have the 
matter submitted to arbitration as herein provided. 

In case any dispute shall arise between the Council or their 
engineers on their behalf and the contractor, either during the 
‘progress of the works or after the determination, abandonment or 
breach of contract, as to the construction of the contract or as to the 
reasonableness of any charges or as to the withholding by the 
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engineer of any certificate to which the contractor may claim to be 
entitled, then either party may give the other notice in writing of 
the existence of such dispute or difference, and claim to have such 
dispute or difference referred to the arbitration of two arbitrators, 
one appointed by each party, which arbitration shall be deemed to 
be a submission to arbitration within the meaning of the Arbitra- 
tiou Act of 1899, and the award of the arbitrators or their umpire 
shall be final and conclusive, and no action shall be brought in 
ee to the matter except for the purposes of enforcing the 
award. 


We can only state that if all specifications were drawn up 
in a similar manner to this one, there would be no need for 
the continuance of such a serial as this, for contractors would 
be able to accept contracts as offered, knowing that their 


own, as well as the purchaser's interests, were safeguarded in 


the provisions attached thereto. 


CORRESPONDENCE. 


Proposed Electrical Contractors’ Association. 


Has the proposal to form a contractors’ association been 
dropped ? There cannot be any doubt that we cannot go on 
much longer unless we protect ourselves, not only against the 
action of manufacturers complained of by Mr. Leach, but 
also against the steadily increasing number of so-called 
electricians who set up in business as electrical contractors, 
because they have seen somebody wiring for electric bells, and 
cannot find a job in another employment. A further need 
for protection may be found in the clauses of every specifica- 
tion sent out by the consulting engineers, &c. Besides pro- 
tection, the object of the association would have to be a 
standardising of the work and materials, which presents less 
difficulties than it seems. This would tend to raise prices, 
which at present are simply ruinous, and to show the value 
of the combination to clients. , 

As regards the test for admission, I should propose thut 
for a period of, say, three months after formation of the 
association, every contractor who has been practising for at 
least 12 months should be admitted. After that time admis- 
sion would be gained on the recommendation of two members, 
or on proof that the applicant has been engaged in the trade 
for, say, three years. 


A list of manufacturers to be kept. Every member of 


the association to whose knowledge a case of direct supply 
to a customer at trade prices by a manufacturer is brought, 
would be required to report to the Association, who would 


investigate the matter and boycott the manufacturer, if the 
the case is proved. os 7 
A list of competent wiremen to be kept. References to 


go through the Association. All wiring to be done by 


registered wiremen, and nat by joiners, &c. 

Materials, &c., should be standardised, but I prefer to 
leave details to a meeting or further discussion in your 
columns. j k 

A minimum price per light or per point might be fixed. 

A standard specification should be drawn up and tendered 
to. lf specifications do not conform to same, no member of 
the Association to be allowed to tender. 

Consulting engineers who are contractors at the same time 
should not be recognised as such, and members would not be 


-allowed to tender to their specifications, 


A combination governed by rules, of which the above may 
be taken as a general outline, should fulfil its object, and I 
consider that our trade papers should take the matter up and 
receive applications of intended members until a meeting 
could be arranged. f 

n l A Contractor. 

[This matter is referred to in our “Notes” columns.— 

Eps. ELec. REV. ] 


Comparative Cost of 100-Volt and 200-Volt Supply. 


It would, I think, be a matter of general interest if some 
of your readers could give statistics, obtained in actual 
working from meter and current readings, of the com- 
parative cost—hbefore, and after, the change over—of 
electric lighting where consumers have been changed over 
froin the 100 to the 200-volt street supply service. 

According to my own experience, I find that hitherto the 
cost after the change has, on the average, considerably more 


— 


* 
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than counterbalanced any rebate held out by the supply 
companies as an inducement to their customers to adopt the 
change, and this after entirely leaving out of account the 
extra cost of lamp renewals, the difficulty of getting satis- 
factory lamps of small candle-power, arid the disadvantage 
of not being able to use the miniature lampholders hitherto 
in use for decorative fittings. 
C. E. 


Transformers for Cable Testing. 


With reference to Mr. Wright's article on high voltage 
tests for cables which appears in your issue of October 26th, 
we see that this contains a statement to the effect that there 
is no transformer on the market specially designed to meet 
the requirements of such tests. i 

We should like to point out that the special variable ratio 
transformer, of which we enclose an illustration, is designed 
for this purpose; it can be used in connection with any 
existing alternating current supply, and: will give any voltage 
at its secondary terminals, between zero and the required 
maximum, by merely turning a handle. 7 

As the variation of pressure is absolutely gradual, that is 
to say, without sudden jumps, such as would occur if a 


Cowan-STILL Patent REGULATING TRANSFORMER FOR a NORMAL 
Oorror oF 20 H.P, 


switch were used for cutting out sections of the winding, 
the advantages of this apparatus over any arrangement 
involving the continual running up and slowing down of 
an alternator will be obvious. 

Although we constantly wind these transformers for pres- 
sures of from 2,000 to 3,000 volts, it would, of course, be 
practically impossible to wind them for the very high pres- 
sures which are now frequently used for insulation tests, and 
they are consequently used in connection with special extra 
high pressure step-up transformers, preferably oil insulated, 


by means of which any voltage up to, say, 30,000 volts, can 


be obtained for cable testing, and for certain tests of insu- 
lating materials, 100,000 volts, or even more. 


„ Cowans, Limited. 
Salford, Manchester. 


LEGAL. 


Tue NATIONAL Free WIRING COMPANY v. JONES. 


His Honour Judge Lumley Smith, Q. C., in the Westminster 
County Court on Friday last, had before him an action by the 
Nativual Free Wiriug Compauy, of Charing Cross Road, to recover 
461 from the proprietor of an hotel in Suffolk Street, Pall Mall. 


There was a counterclaim for damages for bad workmanship and 
for loss owing to the plaintiffs delaying the work. 

Plaintiffs’ case was that Mr. Jenkinson, their late manager, 
entered into a contract with the defendant to wire the place, put in 
43 switches and 56 lights. There were continual complaints, all 
of which were attended to. The contract price was £52, and the 
balance of the account was for extra fittings. The work had to be 
done at times convenient to the defendant, and that was why it 
was delayed in completion, and the best of workmen were not 
employed though-they were capable. On one occasion they found 
a fuse blown, and that was said to be caused by someone tampering 
with it. The wire was patent lead-covered, and if the wall paper 
was damaged by the oil from it they must bear the consequences. 

Mr. R. J. DRARKE, for the defendant, called evidence to show 
that the work was very badly done, and there was great damage 


‘from fire. The contract to do the work to the satisfaction of the 


defendant and the insurance company had not been performed. 
Instead of the work taking about a fortnight it occupied four 
months, and Messrs. Dawson were now altering it at a cost of £22, 
though that would not make a good job of the whole, only of the 
worst portion. The damage to the walls would cost quite £15 to 
put right. A number of guests were lost by the delay. His Honour 
found for the plaintiffs on the claim for the amount claimed, and 
for the defendant for £37, remarking that he was of opinion the 
work was badly done. Each party would have costs on their 
respective verdicts. 


LanG v. LaMPLOUGH.—VOLENITE, LIMITED. 


THB hearing of the action of Lang v. Lamplough, which has occu- 
pied Mr. Justice Mathew, sitting to try commercial cases in the 
Queen’s Bench Division, for several days, was concluded on Friday 
last. The claim was for £12,898 for goods sold and delivered, and 
the defendant denied liability, stating that he ordered the goods 
for Volenite, Limited.” 

The case for the defendant, according to Mr. Lawson Walton, 
Q.C., who opened it, was that he did not dispute that the goods 
were delivered. He was, it appears, a chemist and an engineer to 
the Board of Trade. He was also employed by the Fish Oil and 
Guano Company, Limited, and whilst he was in the service of that 
company he invented an article called volenite. It was a substance 
from which, owing to its chemical composition, could be produced 
a perfectly water-tight composition suitable for, amongst other 
things, electrical insulators. In due course a company, called 
Volenite, Limited, was formed for the purpose of putting the mate- 
rial on the market. The company was promoted by the Fish Oil 
and Guano Company, Limited, which obtained 40,000 £1 shares for 
the patent. Mr. Lamplough received 2,000 shares. After Volenite” 
was floated works were established, Mr. Lamplough being appointed 
advising chemist at £300 a year. ~The management of the works, 
however, proved unsatisfactory, and Mr. Lamplough was finally 
appointed, practically, manager. Volenite, Limited,” had little 
or no capital, and it became necessary to find further working funds, 
and Mr. Lamplough found £10,000, for which he was personally 
responsible. In return for that the Fish Oil and Guano Company 
undertook to give him the option on £5,000 shares at £2 each. As 
a result of his management, the Fish Oil, &., Company was able 
to pay 10 per cent. dividend, and its shares were quoted at £39. 
Volenite, Limited, was dealt in at 2}, although it had only manu- 
factured a few samples. Subsequently Mr. Lamplough, as agent 
for the company, entered into business relations with Mr. Lang, who 
supplied the various goods which were the subject of the action, 
and counsel submitted that Mr. Lamplough, in all these trans- 
actions, had only acted as business manager for the company. 

Mr. LaMPLOUGH was called, and gave evidence in support of his 
counsel’s statement, and other evidence was called to the effect that 
when Mr. Lamplough ordered the goods in question, he was acting 
on behalf of Volenite, Limited. * 

Mr. Rurvs Isaacs, on behalf of Volenite, Limited, contended 
that the company was not liable for the goods supplied to Mr. 
Lamplough's order, and that Mr. Lamplough had entered into a 
contract to supply the goods in question on his own account. 

Among other witnesses called was Lord Lunaan, who said he was 
formerly chairman of the Volenite Company. Mr. Lamplough 
arranged with his bank foran advance of £10,000 to provide working 
capital, machinery, &c. They hoped to make a great profit. 

There was considerable argument on the pointe raised, and in the 
end his Lon ps HI said he would take time to consider his decision. 


Mr. Justice MArREw, in giving judgment on Monday, said it was 
an action brought by Mr. Lang, a merchant in the City, against the 
defendant, Mr. Lamplough, to recover a sum of about £13,000 for 
goods bought and sold, or, in the alternative, damages for refusal to 
accept them. The goods consisted mostly of a sabstance or gum 
called Ponteniack, which was worth about £20 per ton, and was 
used for various purposes, such as the manufacture of electrical insu- 
lators. The defendant described himself as a chemist and engineer, 
and as an engineer he appears to have had a good deal to do with 
engineering and promoting companies. He appeared to have acted 
as manager to the Volenite Company, Limited, from October until 
1899, when this action was brought against him with the Volenite 
Company as third party. It was alleged that in making the pur 
chases, which were the subject of the action, he acted as agent for 
the Volenite Company, and was entitled to be indemnified by them. 
On the original action an order was made on terms he need not 
mention, that execution should be stayed until it had bean 
determined whether Mr. Lamplough in his connection with 
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the Volenite Company was entitled, as manager, to an indemnity 
for the claim of Mr. Lang. That he was entitled to such indemnity 
was wholly denied by the company. That was the question of fact 
to decide, and it was not an easy one to solve. Before entering on 
the material facts, it was necessary to refer to three limited com- 
panies. First there was a company established in Dubliu— the Fish 
Oil and Guano Company, Limited —and to that company Mr. 
Lamplough was chemist aud adviser. The company was formed for 
the purpose of extracting fish oil; it was assumed that that fish 
oil, if extracted, would be valuable for a vast number of purposes, 
and it was an article for Which there would be an extensive sale all 
over England. The company was in existence for some years, and 
the astonishing result was arrived at that the £1 shares in the com- 
pany were sold in the market for £39. By what powers of engineering 
or otherwise that was brought about he did not know. The shares 
were not now of that value, but that was the condition of things in 
the year 1898, when Mr. Lamplough, being employed as their 
chenist, and making experiments, alleged that he had discovered a 
new material, called volenite, which was to be manufactured of 
various ingredients, including fish oil, to be obtained from the Fish 
Oil Company. It did not seem that this volenite was ever manu- 
factured in any quantity, but such was the confidence in the product 
and the patent that the shares in the company, after it was formed, 
went to a premium of from 2 to 24 per cent. The nature of the 
material he was not clear about, but it was intended to be an 
insulating compound, and to be used for steam jointing and for 
many of the purposes for which india-rubber or gutta-percha was 
used. The new company was formed, the main shareholders being 
the Fish Oil Company. There were, it appeared, 80,000 shares in 
the Volenite Company ; 40,000 of those went to the parent company 
in consideration of its paternal solicitude, and the remaining 
40,000 shares were to supply the working capital. The defendant, 
Mr. Lamplough, had 2,000 shares in consideration of his services 
as chemist and engineer, and then there was a new company, the 
Rhea Fibre Company, which had been promoted by a person named 
Cordner, who had taken out a patent for a new material analogous 
to Volenite, but made in a different way. He must say that with 
regard to these companies there was one characteristic none of the 
material they were born to manufacture was ever produced; but, 
nevertheless, they seemed to have had a more or less Hourishing 
existence. Their shares were dealt in to some extent, and were of 
considerable value; but their existence was merely on paper. 
As to Volenite, some machinery was got, but nothing was 
done; as a consequence the shareholders began to be 
uneasy, and about the middle of last year the com- 
pany discovered that it was practically insolvent—it had 
exhausted all its capital, and had no money. It was then that Mr. 


Lamplough appeared to have come to the rescue and offered to raise - 


some 45, 000 for increased works, and £5,000 for working capital, by 
becoming security at the bank. It was, however, thought that that 
would not satisfy the meeting of shareholders which was shortly to 
be held, and that some evidence should be afforded of very large 
orders having been given by somebody. Mr. Lamplough put him- 
self in communication with Mr. Corduer, who represented the Rhea 


Insulating Fibre Company, and a suggestion was made that an 


order should be given by the Rhea Company to the Volenite Com- 
pany, not for their own material, but for the manufacture of the 
Rhea mixture, the Volenite Company to have 10 per cent. profit 
over the. cost of production. Arrangements were made as to the 


payment of the money by instalments, and a correspondence which . 


took place was produced and read in Court. There were mectings 
of directors of the Volenite Company, and it was contended, on 
behalf of Mr. Lamplough, that he was authorised by the Volenite 
Company to buy the material for carrying out the order. On the 
other side that was denied, and he had to decide which was the 
correct version. At any rate, there was a meeting of shareholders in 
Volenite, Limited, later, and the chairman, Lord Lurgan, 
addressed them. One did not attach much importance to such 
utterances as a rule, but he must say that he had never 
encountered a statement so wholly wanting in accuracy as the 
statement made by Lord Lurgan. The shareholders were told that 
orders had been obtained for the manufacture of material worth 
over a quarter of a million of money, and Mr. Langworthy was 
present. It was clear, at any rate, that Lord Lurgan did not make 
aclear and careful statement of the arrangements between Mr. 
Langworthy and the Rhea Company ; and there was a stupendous 
suggestion made as to the machinery required and the orders 
quarter of a million. His Lordship then went into the corre- 
spondence between Mr. Corduer and Mr. Lamplough, apd Mr. 


Lang, the plaintiff. He said it appeared that the Volenite Com- - 


pany was never informed of what had been done. Mr. Lamplough 
subsequently wrote for the balance of his £10,000, and threatened 
to close the works. He said he was doiug the best he could fur the 


company, but he required a little help, as he had been spending 


large sums on material. Then the company wrote that he had 
purchased material without their authority, and the result was the 
action. Having alluded to the fact that the plaintiff had called no 
witnesses in support of his statement as to his alleged, arrangement 
with the company, and as to his having forwarded the plaintiff's 
contract notes to the company, he said he was coustrained to 
come to the conclusion that the contract notes were not sent, 
and that no information whatever was given to the Volenite 
Company as to these transactions. Defendant said he made the 
purchases from Mr. Lang in good faith and on behalf of the 
Volenite Company, but why he made them he (his Lordship) could 
not imagine. He was satistied that he did not act as the Volenite 
Company’s agent, and he gave judgment, therefore, for the Volenite 
Company on that part of the case with costs. As to the action 
between Mr. Lang and Mr. Lamplough, counsel must consult 
together and mention the matter to him again. 


should have been widely felt. 


— 


THe LONDON ELECTRICAL CAB Company, LIMITED. 


THE petition of C. E. Foster and others for the compulsory winding- 
up of the London Electrical Cab Company, Limited, which was 
before Mr. Justice Wright last week, was again mentioned before 
his Lordship on Wednesday. Counsel for the petitioner now said 
that he was instructed to consent to his Lordship’s suggestion that 


a provisional liquidator should be appointed. 2 — 2 


His Lohnsnir accordingly made an order that the Official 
Receiver should be appointed provisional liquidator, and the 
question of costs was left over until a future sitting of the Court. 


7 


THE RESPONSIBILITIES OF TOWN 
COUNCILLORS. l 


THR Manchester City Council has been engaged during the 
past week in inquiring into certain allegations reflecting 
upon the chairman of the Electricity Committee, with the 
result that that gentleman has resigned his position as alder- 
man and councillor. Mr. Lloyd Higginbottom was not 
only chairman of the Electricity Committee, but had so far 
acquired the confidence of his fellow-citizens as to be 
nominated for the highest office the municipality can bestow. 
When therefore Mr. Norbury Williams, one of the elective 
auditors for the city, issued to the ratepayers an address 
which constituted a personal attack on Mr. Higginbottom in 
regard to his relations with traders and the Council, it is not 
surprising that some sensation should have been caused in 
Manchester, or that some of the effects of the explosion 
Mr. Williams's attack was 
somewhat discursive. He introduced the names of Messrs. 
Ferranti, Limited, and the British Insulated Wire Company 
without any other justification than that Mr. Ferranti was a 
director of the Wire Company, and that some directors of the 


Wire Company were co-directors with Mr. Higginbottom on a 


third company—the British Electrice Works, Limited. He 
further suggested that the Electricity Committee sold current 
for motors at an abnormally low price, in order that Mr. 
Higginbottom's firm might have an increased business in the 
fitting of motors. But the most direct charge centred in 
the supply, for the electricity department, of some cranes 
which Mr. Williams alleged were made by Mr. Higgin- 
bottom’s firm, and invoiced in other names. Mr. Higginbottom 
lost no time in appearing before the Council and answering 
the indictment. He held no shares directly or indirectly 
in Messrs. Ferrauti or the British Insulated Wire Company. 
The British Electric Works had submitted a tender to the 
Corporation, but he ruled it out. The suggestion regarding 
the low price of electricity was prompted by crass ignorance, 
and the inference that he had been instrumental in-fixing 
low prices of current so as to make a profit in fitting motors 
was too absurd to consider. With regard to the cranes, Mr. 
Higyinbottom explained his position as a maker of certain 
parts, described Mr. Williams’s statements as “quite 
untrue, and characterised ‘the insinuation that his firm 
had done business with the Corporation under the cloak of 
other names” as “entirely lacking in foundation.” An 
appeal to the Council to accept Mr. Higginbottom’s explana, 
tions was met by the appointment of a committee, 
which now reports that the circumstances referred to in con- 
nection with Messrs. Ferranti have no bearing on tLe 
subject of the inquiry ; the Committee is satisfied that Alder- 
man Higginbottom is not interested in the British Insulated 
Wire Company, and that neither the action of the British 
Electric Works, nor that of Alderman Higginbottom as its 
chairman, has been such as to give rise to any substantial 
cause of complaint. The imputation that Alderman Higgin- 
bottom was instrumental in reducing the price of supply for 
motors in order to promote his own business interests is 
absolutely without foundation. But with regard to tl:e 
cranes the Committee gives instances of contracts undertaken 
by other firnis for whom Messrs. Higginbottom & Mannock 
acted as sub-contractors. The aggregate amount of tlic 
contracts, where the prices are given, is £5,861, and of the 
sub-contracts £4,229, or nearly 75 per cent. The Com- 
mittee expresses the opiuion that the action of Alderman 
Higginbottom with respect to these sub-contracts has been 
altogether improper. 

Following upon this report, Alderman IIigginbottom sub- 
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mitted his resignation, which was accepted by the Council, 
and the present Lord Mayor is nominated for a continuance 
in office. 

During the course of the discussion, Mr. Higginbottom 
has received many expressions of kindly feeling, and many 
testimonials for his hard work and labour on behalf of his 
city, yet the justice of the Committee's decision and the 
necessity for his resignation of office, is generally admitted. 
A Town Councillor, like a Member of Parliament, has many 


privileges. In return, he has one important restriction to 


bear in mind. He must not trade with his municipality. 
The proverb that no man can serve two masters finds 


expression in the Municipal Corporations Act of 1882 in the. 


provision that a councillor shall be disqualified if he has, 
directly or indirectly, by himself or his partner, any share or 


interest in any contract with, by, or on behalf of the Council. 


The development of Limited Liability Companies, the 
specialising of manufacturers, and the consequent system of 
sub-contracting for parts of large contracts have occasionally 
rendered the rigid exclusion from interest or profit a matter 
of some difficulty, but we trust that the existence of 
shareholding interests and the multiplication of sub-contracts 
have not been generally utilised to permit a type of trading 
which is contrary to law. It is to be hoped that the cases 
in question are peculiar, It must be obvious that compliance 
with the spirit of the Act is not attained when a town 
councillor can participate to the exteut of something like 
75 per cent. m contracts of which only the balance of 25 


Per cent. lies with the nominal contractor. 


It is satisfactory to note that the Committee finds no cause 
for censure in connection with the electrical concerns men- 
tioned. With regard to the British Electric Works, how- 
ever, something should be said, aside from the question of 
direct trading with the Corporation. Mr. Higginbottom’s 
connection with the company was entirely open and above 
board. There was no attempt at concealment. Mr. Higgin- 


bottom's bona fides, so far as regards that company and the 


Corporation, need not be questioned, and yet it may be 
remarked that the connection was ill-advised. Before grant- 
ing that the Corporation suffered no ill, there may be some 
advantage in asking whether the company obtained any 
benefit from the connection? The inference to be drawn 
from the open way in which Mr. Higginbottom's name was 


_ advertised is, that the company saw some advantage from 


the connection, and we do not hesitate to say that any 


advantage accruing to the company carried with it a corre- 


sponding disadvantage to the Corporation. The influence 


of a councillor and a committee chairman should be a potent 


influence, and it should be jealously guarded. 


The company in question dealt, or hoped to deal, rather 


with the public than the Corporation. The chairman of 
the Electricity Committee has subordinates and the director 
of the limited company has subordinates; With the best 
intentions for fair dealing neither the one nor the other can 
entirely control the operations of those subordinates, and it 
may be readily conceived how the combination of such 
offices might in the present push of business operate to the 
direct. disadvantage of independent traders and the indirect 
disadvantage of the people of Manchester. 

On a careful review of all the circumstances, we can only 
arrive at the conclusion that Mr. Higginbottom retires from 
the Council and relinquishes the honour of the chair, because 
Mr. Higginbottom’s views of the relation of public office 
and personal profit are too wide, and his interpretation of 
Acts of Parliament too narrow. His labours on behalf of 
his city may be considerable, but they must, be set aside, as 
they have been set aside by the Committee. Doubtless his 
experience as a manufacturing engineer has been of great 
advantage to the Electricity Committee, but it may be seen 
what a disadvantage it is to the community when, possibly, 
a political rival is enabled to make an unfounded charge 

out motor rates, simply because the chairman of the 
Electricity Committee is engaged in fitting motors. Mr. 
Higginbottom considered it nonsense that his firm should be 
debarred from doing business with the citizens of Manchester 
because he was a member of the Corporation and chairman 
of the Electricity Committee. We can conceive the argu- 
ment being developed so as to show that the municipality is 
under a debt of gratitude to the electricity chairman who, 


as Mr. IIigginbottom in his private capacity claims 


to have done, made a special study of electric hoists 
and fitted motors therefor, but the argument is a 
dangerous one. The study and the fitting may be done 
by ‘others. The reason why these occupations should 
not be combined with the holding of a public office, is that 
they may raise conflicting interests. A citizen is under no 
obligation to accept public office; but, having accepted it, 
he is under the obligation that he shall not derive any profit 
from trading with the community for which he is a trustee. 
This is clearly understood and acted on so far as direct 
trading is concerned. The salutary lesson in the present 
case is that indirect trading is regarded as equally improper. 
Were it not so there would be no end to its insidious influ- 
ence, no limitations to its ramifications. 


BUSINESS NOTES. 


Electrical ‘Wares Exported. 


WEEK ENDING Nov. ate, 1899. | WEEK ENDING Nov. Erk, 1900. 


Adelaide 3 n £180 Brisbane... is .. Value £63 
Alexandria . 106 Buenos Ayres ae s — 49 
Teleg. v wire . 2 89 js Teleg. mat.. 23 
Amsterdam ; s4 ss &8 Calcutta 5 ès .. 82 
Antwerp... aS zi . 90 Cape Town .. G n . b 
Beira oi ee ag des 75 Colombo . 102 
Bombay... a si és 867! Copenhagen. Pelee wire . S 
Boulogne. a 40 Durban : ; se . 16 
Brisbane. Teleph. cable . 890 East London . 35 
Buenos Ayres . . 2,826 T eleg. mat. .. W5 
Teleg. mat. .. 925 Gibraltar -- 20 
Calcutta ais in a 86 Gothenburg. © B 
Teleg. wire . 104 Teleg. mat’ . D 
Cape Town. 877 Shanghai ie 10 
Channel Islands. Teleg. poles 120 Hamburg. Tal mat. . 80 
Colombo. Teleg. mat. 10 Hong Kong.. . M 
Copenhagen. Teleg. wire 85 28 Liban . 26 ii 5 . 10 
Demerara. Teleg. cable .. 48 3 2 . ahs s . 4 
n Teleg. mat. .. . 577 adras. Te eg. mat. . . 10 
Durban se ee ee ee 141 Malta ee 158 
ji Teleg. mat. . 8,166 Nagasaki .. -i 8 
„ Teleph. mat. .. 160 New York .. a i . A 
East London Ss ik . 267 Ostend oe e u 
Gothenburg.. T s .. 116 Penang. Teleg. mat. 1.172 
Hamburg . . 121 Perth big . 88 
15 Teleg. mut. . 485 Port Elizabeth 88 
Hobart. Teleg. wire ais 19 rons Said 156 
Hong Kong .. a 40 ngapore . 9 
Teleg. mat. 8 24 Stock Im. Teleg. mat. . 9 
Jamaica. Teleg. mat. . 14 Sydne . 1.781 
Madras : .. 244 Teveriffe. Teleg. cable, èc. 6 
Mauritius. Teles. stores . 35 Tokio. Telephones 90 
Melbourne . .. 188 
Ostend os a zs 80 . 
Port Elizabetn : 40 A 
Rangoon. Elec. miniog machy. 1,000 
Rotterdam.. 1% 
Shanghai .. os ‘ie . 894 
Singapore sts 87 
Stockholm. Teles. mat. .. 167 
Sydney 2 . . 1,891 
„ Teleg. mat. P oe 76 
qomo: Teleph. cable .. . . 1,278 
ood race . mat. . . 114 
Wellingten .. .. 112 
Total s £15,974 Total H 


-- Foreign Goods Transhipped. 


Brisbane. Teleph. appar. Value pe 
Piræus. Electrical goods ee 


Total . £93 
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Alleged Nuisance.—At the Lambeth Police Court last 
week, acting upon a requisition served upon them by the inhabitants 
of the district, the Lambeth Vestry summoned the South London 
Electric Supply Corporation, Limited, of Bengeworth Road, Lough- 
borough Junction, before Mr. Hopkins, in respect of an alleged 
nuisance arising from the burning of refuse at their works. After 
discussion, the summons was adjourned upon the understanding that 
the burning of the refuse would be discontinued. 


Auction Sales.—In an advertisement this week will be 
found particulars of the sale by auction of an electrical engineer: 
business in South-West London. 

Messrs. Wheatley Kirk, Price & Co. are to sell by auction tbv 
frechold works lately occupied by the Aluminium Company, 4: 
Oldbury, Birmingham: also the electric light aud power plant at 
the same works, of which details are to be found in our adverti-t- 
ment pages this week. 


Catalogues and Lists.—Messrs. Caird & Rayner, of 
Commercial Read, E., send us a copy of their very neatly-boun? 
descriptive catalogue of specially-designed apparatus for the pre- 
duction and treatment of pure fresh water on land or at sea. With 
a series of excellent photographic and other illustrations, together 
with a good deal of letterpress, they place before the reader 
information regarding their evaporators, condensers, feed heaters 
and pumps, Their apparatus is being employed in parts ot tix 
world where the available water is anything but pure, and whem. 
consequently, its treatment is an important matter in conuerti! 
with boiler feed. Their purifying apparatus is renderiuy ver? 
useful service in a host of warships and vessels in the merante 
marine. 
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The catalogue of the British Mannesmann Tube Company, Limited, 

is interesting to electrical engineers, chiefly for the reason that it 
laces before them particulars of their various designs of electric 
ight and traction tubular poles. What is particularly claimed for 
them is that they are of great strength compared with their weight; 
it is also considered that their smooth surface renders them specially 
well adapted for use in main thoroughfares where ornamentation is 
essential. The Mannesmann poles are employed in various English 
and Continental cities for these classes of work. The company does 
not confine itself to the bare pole part, but also carries out the scroll 
work for tramway bracket arms, and arc lamp standards. Some of the 
designs shown in the lists before us are very neat indeed. The makers, 


of course, are known as manufacturers of boiler and stay tubes, and, 


steam tubes and fittings, well-casing tubes, and a large variety of 


other work in the same line. The catalogue before us particularises. 


and prices many of these in tabulated form, and accompanjes the 
details with excellent illustrations. 

Lunkenheimer's double-seated Victor” gate valves are manu- 
factured by the Lunkenheimer Company, Cincinnati, O., who have 
branches in various other American cities, and are represented in 
London at 35, Great Dover Street, S. E. These valves are being 
largely used for high pressure power plants, and are guaranteed for 
a working pressure up to 175 lbs. per square inch. It is claimed 
that the seat rings, as well as the wedge disc, can be renewed when 
worn. In finishing the interior of the valve body, the portion 
which receives the seat rings is threaded to the correct angle of the 
tapers of the valve disc. The seat rings are threaded and faced off 
straight, and when screwed in place, they fit accurately to the tapers 
on the disc. This method is claimed to be superior to finishing the 
tapers of. the discs on the seats, after the latter are screwed in place, 
because if the seats in valves constracted in this manner should 
become slightly unecrewed, they would not fit the disc tapers, and 
in no event could they be renewed. Either pattern of Victor“ 
valves can be packed under pressure; to do this the valve must be 
wide open. The disc is accurately guided in the body, so that it 
can be moved freely, and the stem is relieved of all side strains, 
which have a tendency to wear out the threads on the latter. It is 
stated that all parts are heavy, yet compact. This point will be appre- 
ciated when comparison is made with some other forms of valves. 
The strains on the connecting pipes (due to thè weight of valves) 
are minimised, and also owing to their compactness, they are not 
affected to any extent by. expansion or contraction. e joint 
between the body and hub is practically indestructible. It consists 
of grooves cut in the top surface of the valve body, in which are 
placed seamless copper gaskets. ,A joint made in this manner will 
not leak or wear out. All wearing parts are made of best bronze 
composition, and the body and hub .of close-grained hard iron. 
They are made in several forms, with either stationary or rising 
stems. A copy of the supplement to the 
Lunkenkeimer 1898 catalogue of valves 
and engineering specialities. is before us. 
Although only a supplement, it consists of 
over 200 pages of different valves and other 
fittings, of which illustrations and certain 
details are given. l 

The 1900-No. 1 catalogue of Messrs. 
Ludw. Loewe & Co., whose works at Berlin 
have been described in our last few issues, 
is an excellent production conspicuous for 
the admirable execution of the work of the 
printer and illustrator. The enamelled 

er used throughout has been a great 
he p to obtaining so good a result with the 
pictures. The catalogue comes to hand 
from Mr. H. F. L. Orcutt, of Farringdon ` 
Road, the London representative. A great 
variety of machine and other tools and ap- 
paratus for a hundred and one purposes are 
given more or less in detail in the book, 
which is handy sized, strongly bound, and 
of such appearance as to render it suitable 
for keeping on the desk or bookshelf. 

Messrs. W. and J. George, Limited (late 
F. E. Becker & Co.), of Hatton Wall, Hatton 
Garden, E. C., have sent to us a number of 
their small lists, together with a well com- 
piled and printed catalogue of their physical 
apparatus for teaching magnetism, frictional 
electricity, voltaic electricity, electro- 
magnetism, thermo - electricity, electro - plating, X-ray work, &. 
This catalogue is known as Part I. (170 pages), and Parts II. 
and III. deal with apparatus for teaching sound, light and heat; 
also practical physica, mechanics, pneumatics, hydrostatics and 
metcœorology. To attempt to mention the contents of Part I. in 
detail is out of the question in the small space at our disposal 
for these matters, but there are particularised a thousand articles 
of service to teachers, students and experimentalists in the 
directions indicated. A host of small and neat pictures are given of 
the different items, also some views of the works at Birmingham, 
and several interior photographs of the laboratories at the municipal 
techaical and other schools for which certain apparatus was supplied 
by Messrs. George. 

A list (No. 45) of Messrs. E. F. Moy’s Acme patent switches with 
adjustable coutacts has been sent to us. 

Messrs. John Gibbs & Son send us an illustrated list of their air 
propelling and ventilating fans (such as they have supplied for the 
generating station of the Liverpool Overhead Railway Company). 
These are direct-driven electrical dust-proof fans with enclosed 
motors. In the same list is showñ their patent safety intcrlocking 
double-pole quick-break starting switch and resistance. 


Hh by 
+A td} 


4 


TL — 
= 
2E 
-= 
— pe 
— | 
Br 
22 
>I 


bipi 
— Were 
TTT 


j 
aa 
— 


* 


— . 
—— — Te 
<= ET — 
- rr 1 
* j: lg 
ä ——— | po 
ee Oe ot ae 
‘a — 
= 
* — 


~ 


Bristol. 


The “ Engineering Price List autumn edition (1900) has just. 
been issued from the press by Messrs. James Truscott & Son, 
publishers, of Suffolk Lane, E. C. This list, which is strongly and 
neatly bound in thick blue covers, is a book of reference or a com- 
prehensive engineering index made up of advertisements. There 
are both home and foreign editions, and these are circulated free 


. among the chief engineers of electric lighting, tramway, and, in 


fact, all engineering works of importance. It has been published 
since 1893, and is a means of acquainting foreign and other buyers 
with the latest engineering productions. For shippers and export 
merchants it should be of service. 

Circular No. 1,034 of the Westinghouse Companies contains 
description, with illustrations, of their direct-current engine type 
generators, 250 volts. 


The Clay Cross Fuel Economiser.—In the economiser 
made by the Clay Cross Company, of Chesterfield, the external 
form is practically identical with the ordinary type with 
vertical cast-iron pipes, but internally it has some additions. One 
of these differences is that in a section of, say, eight pipes, the water 
is fed into the top of four pipes, down which it travels to rise up the 
other four pipes. This is held to prevent that corrosion which 
occurs in all bottom-fed economisers about the lower two feet of 
each pipe if the feed iscold. Another addition is that of a number 
of discs on arod hung inside the pipes and leaving only a small 
annulus past which the water must travel quickly. These baffles 
are considered to break up the flowing water and prevent the 
deposit of scale. Probably also the discs would serve as catchers of 
mud. A recent writer on economisers states that with fan draught 
economisers have even enabled the waste gases to be delivered at 
only 100° F. His rule for economisers is that each 10° added to the 
feed is worth 1 per cent. of fuel saved. He would allow 60 to 70 
pipes toa boiler capable of evaporating 450 to 500 gallons per hour, 
or four pipes to each ton af coal per ordinary week. A Lancashire 
rule is 96 pipes per boiler; another is one pipe to each 3 H.P. For 
chimney draught Mr. Rushton states that no economiser need 

be fixed unless the waste gases are at least at 450 F., and he 
would not reduce them below 300° F. 


The Stirling Water-Tube Boiler.—This boiler, to which 
we alluded some years ago, consists of a pair of transversely placed 
bottom drums in water connection with each other and connected to 
three upper or steam drums by four sets of nearly vertical small tubes. 
Of 12 rows of these tubes only two rows are straight tubes, and all 
the other rows appear to differ from each other in the curvature of the 
tubes or their length. It is thus necessary to keep in stock 16 
different patterns or lengths of tube, and this we consider a 
drawback. The furnace is not best placed for perfect combustion, 
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but it has a large combustion§chamber, and there is no reason, if 
found necessary, why the firebrick lining should not be placed on 
the tubes next the fire instead of on the fourth row. On the whole, 
we look on the furnace as the better part of the design. Perhaps 
we lay more stress than we ought to upon the large variety of 
the tubes, but this to us is the weak point of the boiler. In its 
smaller sizesthe number of drums and of tubes is reduced. 


Electric Organ.—An organ operated on the Hope- 
Jones system has been fitted into the Victoria Rooms, Clifton, 


Electrical Work in Italy.— Mr. Bolton King has an 
interesting article on “The Position in Italy in the last issue of 
the Contemporary Review. The following are his remarks on 
electrical enterprise —“ Before 1887 hardly any railway material 
was made at home ; now almost all is produced at Milan, Turin, or 
Savigliano, and some is exported. Still more remarkable is the 
development of steam engines and electrical machinery. The great 
works founded by the late Signor Tosi at Legnano export electric 
motor engines all over the world, chiefiy to South America, but also 
to Berlin, Vienna, Cairo, Melbourne. With the exception of 
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dynamos, almost all the electrical plant for home use is made in f 


Italy, and an American company is about to start at Milan the manu- 
facture of material for electric traction. Thereis a great develop- 
ment, too, in the making of mill machinery, agricultural implements 
and bicycles. The first motor car factory in the country has just 
been opened at Turin. Italian industry has two great assets—its 
rivers and its artisans. The rivers supply au almost unlimited 
quantity of energy for genenating electricity. At present itis hardly 
tapped ; the amount of constant supply of energy is estimated at 
40,000,000 H.P., and of this not more than 2,000,000, at the outside, 
are used at present for any purposes. But this enormous mass of 
force is being rapidly utilised in North Italy. Many works, like 
the great steel works-at Cornegliano, are driven exclusively by 
electricity. The Edison works at the waterfall of Paderno on the 
Adda supply Milan and Monza with 13,000 H. p. The generating 
station at Vizzola on the Ticino supplies 10,000 H.. to the mills 
and factories and electric lighting of Legnano and its neighbour- 
hood. Electric lighting has an extension in Italy undreamt of 
here. Electric traction is shortly to be used on the 73 miles of rail 
from Milan to Arona, on the branch to Varese, and on the line 
from Lecco to Sondrio. There is talk of adopting it for the whole 
of the great trunk line that runs from Rome to Reggio iu Calabria. 
There are even beginnings of its adoption in agriculture. All the 
machinery, including ploughs, on Count De Asarta’s farm at Tru- 
foreano is driven by electricity.” 


Electrical Fire-Extinguishing Appliances.—The com- 
mittee of management of the cadet-ship Conwa: moored in the 
river Mersey, has just had an adequate set of modern fire- 
extinguishing apparatus fitted throughout the vessel; electrical 
appliances have been largely adopted. A set of fire pumps, with 
direct sea feed, supplied by Messrs. Ernest Scott & Mountain, 
Gateshead, is driven by an electrical motor, which, with a storage 
battery and connections, was supplied by Messrs. Boothroyd, Hyslop 
aud Co., Bootle. The pumps can be started at full speed by turning 
a switch, and will supply water for three or four branches of hose. 
The supply of electricity will suffice for seven or eight hours’ con- 
tinuous workiug. The pumps can also be driven directly by the 
steam engine which drives the electric lighting plant of the ship, 
but ordinarily there will be a sufficient supply of electrical power 
at command to meet all likely claims which may be made on the 
pumps. With the disastrous fires on the two Mersey training ships, 
Clarence, in mind, the committee of the Conway have changed the 
lighting system below decks. Oil lighting has been completely 
abolished and an eleetric light system adopted. The dynamo and 
accumulators for this, which will suffice to supply about 200 
incandescent lamps, have also been supplied by Messrs. Booth- 
royd & Co. This supply of electricity can be used to work 
the fire-extinguishing pumps if desirable. The installation of the 
new fire-extinguishing and lighting machinery on the Conway has 
been carried out under the supervision of Mr. J. D. Young, of Messrs. 
Irwin, Atkinson & Young, consulting engineers. | 


a 


Improved Fan Blast.—Last Friday we attended a 


demonstration of the properties of a diverging discharge pipe 
applied to a centrifugal fan at Messrs. Capel & Co.'s gas engine 
works, Dalston. . The discharge pipe, which is the invention of Mr. 
W. A. Granger, is illustrated in the figure below. It will be seen 
that from the outlet of the fan proper, the pipe expands uniformly 
to a diameter nearly twice as great as at the com- 
mencement. The effect of this construction, as 
strikingly demonstrated in our presence by the in- 
ventor, is to increase the discharge of air without 
altering cither the speed or power of the fan to an 
appreciable extent. Experiments were carried 
out with a parallel pipe of the same diameter_as 
the orifice of the fan, as well as with the diverg- 
ing pipe; with the result that while the former 
maintained a pressure of 2 inches of water in a 
large box intended to represent a furnace, the 
outlet from which measured 7 inches by 4 inches, 
the latter gave a pressure of 34 inches, or 75 per 
cent. increase. When the aperture in the box was 
increased to 10 inches by 4 inches, or 43 per cent., 
the pressure with the diverging pipe fell to 2 inches. 
A curious feature of the invention is the fact 
that at the small end, a, of the diverger a vacuum 
of 2 inches of water was found, while the pressure at the large end, B, 
and in the box was 34 inches. 

The importance of these results lies in, the fact that with the 
same capital expenditure and driving power, from 30 to 50 per cent. 
more air can be moved in a given time; the invention is likely to 
he of value in connection with forced-draught furnaces (a speciality 
of Mr. Granger's), and other purposes requiring air under 
pressure. 

The same principle has, we understand, been applied to water jets 
with even greater success. No doubt this is closely connected with 
the theory of the vena contracta ; but so far as we know, the latter 
has not previously been applied to air blast. 


The Institution of Junior Engineers.—The annual 
weneral meeting of this Institution was held on October 27th at 
the Westminster Palace Hotel, the retiring chairman, Mr. Basil H. 
Joy. presiding. There was a large attendance of the members. 
After the usual preliminary business, the Council's report on the 
work of the past year was presented and adopted. It stated that 
the net increase in membership had been 30, the membership roll 
how numbering close on 600. M. Gustave Ganet, of Paris, and 
Prof. W KR. Dalby, of London, had been elected honorary members. 
The Lustitution premium for the best paper read by members 
during the session had been awarded to Mr. E. W. Porter, 


not long ago received a large contract 


Assoc. M. Inst. C. E., for his paper on A Comparison of Railway 
Bridge Structures of Moderate Dimensions, and ef Methods of 
Determining their Working Loads.” Seven meetings had been 
held and 11 visits paid to works, apart from the visits arranged in 
connection with the summer meeting at Newcastle-upon-Tyne and 
Sunderland. Reference was also made in the report to the 
fifteenth anniversary dinner, and: to the conversazione. The Insti- 
tution had been represented at the receptions given last June by 
the Société des Iugenieurs Civils de France in connection with the 
Paris Exhibition. The scrutineers reported the election of the 
following new officers and members of Council :—-Chairman, Mr. 
Percival Marshall; Vice-Chairman, Mr. Ernest King; Hon. 
Librarian, Mr. Lewis Rugg; Hon. Auditors, Messrs. Adam Hunter 
and A. W. Marshall; Secretary, Mr. W. T. Dunn; Members of 
Council Messrs. Louis F. Awdes, W. Rushworth Beckton, H. 
Norman Gray, and W. G. Wernham; Messrs. W. B. Keen & Co. 
were re-elected chartered accountants. Mr. Joy inducted his suc- 
cessor into the chair. The proceedings closed with the announce- 
ment of the visit on November 3rd to the Millbank Street station 
of the London Hydraulic Power Supply Company, and of the 
inaugural meeting of the new session, when Sir Lowthian Bell, 
“Bart., F. R S., would deliver the presidential address. 


Dissolution.—Messrs. F. C. Smith and J. W. Roberts, 
trading as Smith, Roberts & Co., at Southport and at Leigh, 
Lancashire, electrical engineers, have dissolved partnership, as Mr. , 
John W. Roberts retires. 3 


London.—The Alliance Electrical Company is to supply 
an engine and dynamo, switchboard, &., for the Lambeth destructor 
works of the Strand District Board of Works. 


New Edition.—Messrs. Whittaker & Co. have just 
issued a second edition of Mr. W. Perren Maycock’s “ Electric 
Wiriug, Fittings, Switches and Lamps,” which first made its 
appearance exactly a yar ago. 


Perth.—Messrs. Hands, Limited, are to supply various 
cut-outs to the Commissioners. . . 


Rangoon.—A large rice mill has recently been equipped 
with an electrical installation by the G.E. Co., of Schenectady, who 
for electric power trans- 
mission from the Mysore Goverment. On the other hand, the 
Oriental Telephone and Electric Company are very busy with 
electric light work just now, and amongst the installations on band 
in Burma are two mills in Rangoon which will be fitted throughout 
with English machinery and material. 


Trade Announcements.—We are informed that an 
amalgamation has been effected between the Maxim Electrical 
and Engineering Export Company, Limited? of Gracechurch 


Street, E.C., and Messrs. Edwards & Barnes, engineers, of Broad 
Sanctuary Chambers, S.W. This step has been taken to enable the 
firm to cope more easily with the very large increase of business 
during the Inst two years. The allied firms will, from October 20th, 
trade as the Maxim Electrical and Engineering Export Company 


Limited, at 65, 66 and 67, Gracechurch Street, E.C. The company 
has engaged Mr. Howard T. Wright, who was manager to Biwai 
and Barnes, to manage this department. The Maxim Company 1 
now have very exceptional facilities for procuring raw material in 
the best market and of the highest quality. It is making a speciality 
of central electric light and power station steam accessories, 
including condensers, Berry mau feed-water heaters, water softeners, 
steam and other pipe work, also economising plants to suit all cir- 
cumstances where steam is used. 

Messrs. Evered & Co., Limited, have now further increased their 
showrooms for the exhibition of elcctri¢ light fittings at 2735. 
Drury Lane, W.C., where a great display is given of the . 
classes of art metal work iu brass, copper, hammered iron, 42 
antique silver. 

We are asked to mention that the offices of Messrs. Browett 
Lindley & Co. (1899), Limited, of Sandon Engine Works, Patricroft, 
near Manchester, are now on the telephone (No. 2,427 Gerrard. F 

Mr. Samuel Hartford, A. I. E. E., notifies us that having Saar 
his position as secretary of Messrs. W. T. Glover & Co., N 
he has commenced business at Salford, Manchester, as agent for ë 
following firms :—The British Insulated Wire Company, ea 
Prescot; The Brockic-Pell Are Lamp, Limited, London; = 
William Rickard, Derby; aud Messrs. W. N. Brunton & 90% 
Musselburgh. ; 
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Mr. Haydn T. Harrison, M.I.E.E., informs us that he has given 
up his consulting practice in order to take up the sale of certain 
specialities. These include electrical measuring and recording in- 
struments manufactured by Messrs. Everett, Edgeumbe & Co., of 
Charterhouse Square; also street lighting specialities supplied by 
the Improved Glow Lamp Company. Many of the specialities to 
be represented by Haydn Harrison & Co. are Mr. Harrison’s own 
invention and design, aud they are up to date, and possess many 
novel features. 


2,000-Volt Storage Battery.—We recently Had an 
opportunity of inspecting a storage battery designed for the testing 
of electrical apparatus at high pressures—up to 2,000 volts—in 
steps of 80 volts. The cells, which are of very small dimensions, are 
connected in sets of 40 elements, and mounted on trays; these are 
arranged in cupboards, on either side of the switchboard, as shown in 
our illustration, and ĉan readily be removed for examination, & 
The switch-gear consists of about 50 small two-way switches operated 
by insulating Handles, and so arranged, as in the familiar mercury -cftp 
boards, that any number of the groups can be arranged either iu series 
or in parallel as desired. Suitable stops are provided so that by no 
possible means can the switches be set so as to short circuit any of 
the cells. A separate two-way switch at the top of the board con- 
nects the, battery (either to the test terminals, or through"#glow 
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lamp to the charging terminals; the battery is to be charged with all 
the groups in Parallel, off a 100- volt circuit, and the interposition of 
the lamp provides at once the required resistance and an efficient safe- 
guard against accident through throwing the battery in series on the 
charging circuit. The whole equipment was made by Messrs. 
Niblett, Sutherland & Marcuson, of Chaudos Street, W.C., the cells 
used being a modified form of their patent accumulator. The special 
feature of the latter is its solidity of construction, the active 
material being held in place by thin ribbed plates of porous ware, 
which renders this type of cell particularly suitable for all purposes 
calling for portability and long life. There is practically no free 
liquid space, so that disintegration of the active material produced 
by the wash” of the acid is eliminated, while the resistance of the 
cells is hardly affected. The same firm has lately introduced a very 
neat little variable resistance of the compression type, which gives 
a perfectly uniform variation over a wide range, as well as a simple 
charging board for small batteries, which at once shows the direc- 
tion of the cnrrent, and provides a resistance to control its strength. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberavon.—The T.C. has resolved to petition the 
B. of T. fora prov. order for the supply of electricity within the 
borough. 


Ashford.—Owing to the increasing demand for electric 
light, the Corporation contemplates extending the electricity works 
and plant at a cost of £13,000. 


, Austria.—The Vereinegte Electricitäts Gesellschaft, of 
Vienna, has secured a contract for the establishment of a municipal 
central electric lighting station in the town of Bendenz (Vorarlberg). 
Water power is to be utilised, the generating plant to be at first put 
down, comprising three multiphase dynamos of 400 H. P. each. 


Batley.— Mr. Sandford Fawcett, inspector of the 
L.G.B., sat at Batley last week to hear an application of the T.C. 
for sanction to borrow £25,602 for the supply of electric light and 
power within the borough. It was shown that electrical energy 
was required for both purposes, seeing that the Corporation had in 
contemplation the construction of tramways for connecting the out- 
lying districts with the ceutre of the town. These tramways had 
already been authorised by a provisional order, which was con- 
firmed in the last session of Parliament. Mr. Clirehugh is the 
electrical engineer. There was no opposition. 


Beverley.—At a special meeting of the Town Council 
last week it was resolved that application be made to the B. of P. 
for a prov: order to supply electricity within the borough. 


Bridge of Allan.—A deputation from the burgh of 
Bridge of Allan has had an interview with a Sub-Committee of the 
E.L. Committee of Stirling regarding the introduction of the 
electric light to Bridge of Allan, with current supplied from 
Stirling. 

Bristol.— Last week the Electrical Committee considered 
the report of Sir Benjamin Baker on the question submitted to him 
as to the desirability of strengthening the foundations of the new 
electric station by cross walls, as proposed by the architect, Mr. H. 
Williams. The engineer recommended a modification of the plans, 
and that the foundations should be strengthened by buttresses 
instead of cross walls. In recommending this, he pointed out that 
the buttresses would involve less expenditure than walls, and would 
achieve the object in view. Mr. Williams undertook to carry out 
Sir Benjamin Baker’s suggestion. 


Canterbury.—At a meeting of the Lighting Committee 
last week, it was decided to recommend the Council to apply for 
sanction to raise a further loan of £13,000 for the purpose of 
enlarging the electricity works and extending the plant. The total 
amount of the additional outlay will eventually be £21,000, but 
for the present it is proposed to carry out only a portion of the 
scheme. l 


Cheimsford.—The Lighting Committee last week recom- 
mended the T.C. to pay the E.L. company’s account for public 
lighting during the last quarter, amounting to £266. The Finance 
Committee, however, complained of the unsatisfactory nature of the 
lighting service, and the report was referred back. 


Darlaston.—The Midland Power Corporation has notified 
the Darlaston D.C. of its intention to lay down a cable for an electr} 
supply in Darlaston. : 


Dewsbury.—A L. G. B. inquiry was held at Dewsbury 
last week by Colonel Marsh, an inspector of the Board, the Corpora- 
tion having applied for powers to borrow £4,500 and £3,000 to carry 
out extensions of their electricity works. There was no opposition. 
It was proved that new works were required, and that additional 
cables and other plant had had to be obtained; the latter of the 
two sums was required for extensions not yet asked for, but which 
the borough electrical engineer said would be needed before the end 
of 1902. i l 

The electricity works, which were opened in 1894, have already 
been considerably extended. The engine room has now been. 
extended to 86 feet long and 32 feet wide. A new battery room has 
also been erected. There are three Lancashire boilers working at. 
150 Ibs. per square inch, and two of them are fitted with Sinclair's 
mechanical stukers. A Green’s economiser and a Babcock and 
Wilcox feed water heater are fixed in addition to the necessary feed 
pumps. Ail the engines in use have been supplied by Messrs. 
Willans & Robinson, Rugby. The total indicated horse-power is 
now 1,045, as compared with 480 when the works were started. The 
generating plant originally was of 250 kw. capacity. Now it is 500. 
A double-ended steam balancer of 30 kw. has been recently supplied 
by Messrs. Crompton, and two sets of 110 Kw. each by Messrs. Bruce 
Peebles & Co., Edinburgh. A motor-generator'has also been added 
to the plant. The original battery consisted of 130 cells, having a 
capacity of 400 ampere-hours. An additioual battery has been 
fixed of the same capacity. A new switchboard has been erected. 
and from this the mains are taken below the floor and fixed to the 
walls of a tunnel which runs under the whole length of the works. 
The supply pressure has been changed from 110 volts to 220 volts, 
this necessitating a great deal of re-arrangement and alteration of 
the generating plant. Important extensions have been made to the 
distributing cables. Under the original contract 54 miles of cables 
were laid. There have since been laid 132 miles. The recent 
extensions have been carried out partly with a view to supplying 
the British Electric Traction Company with energy for trams which 
they propose to run in the district. ‘There are two machines fixed 
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suitable for this purpose, though they are at present used for 
lighting. Last year the works made a profit of £201, as against 
a deficit of £477 on the previous year’s working. There are now 
192 consumers, as compared with 101 24 years ago. Mr. O. M. Jonas 
is the engineer. He took charge of the works in May, 1898, and 
since then the undertaking has made great progress. During the 
year ended March 31st last, the units sold were 194,622, receipts, 
£4,031. The Brighton system of charging is in use. 


Dublin.—The E.L. Committce meets to-day to appoint 


an electric inspector. i 


Dudley.—On the 5th inst., appropriately enough, the 
town of Dudley was illuminated with electricity for the first time. 
The sum of £33,000 has been borrowed to carry out the scheme, and 
a further amount of £10,000 is to be raised for wiring buildings. The 
price to private consumers is 6d. unit for two hours per day, 
and 14d. afterwards, and the output is estimated at 270,000 units 
per annum. 


Falkirk.—At a special meeting of the T.C. on Monday 
evening it was decided to make application to the B. of T. fora 
prov. order for electric lighting, in view of the determinatiou of 
two private companies to apply fer prov. orders. It was pointed 
out that after obtaining the prov. order, the Council might 
negotiate with a company to supply electricity, if they did not do 
so themselves. Mr. Ronald (burgh surveyor) was appointed 
engineer for the order. 


Faversham.—The T. C. has decided to apply to the B. of T. 


for a prov. order for electric lighting. 


Gloucester.— Having considered a report on the extension 
of arc lighting, drawn up by the city surveyor and Mr. Bache, elec- 
trical engineer, the Electrical Supply Committee last week recom- 
mended the Council to erect eight lamps as soon as possible at an 
estimated cost of £400. Other extensions are to be carried out as 
opportunity serves, the whole cost being estimated at £3,000. The 
Council agreed to the proposal. 


Leigh.— Mr. G. W. Willcocks, inspector of the L.G.B., 
held an inquiry at Leigh last week into the application by the T.C. 


to borrow £5,000 for electric lighting extensions. The town clerk 


said the application was for sanction to a loan of £5,000 to extend 
the feeders and distributors to thickly-populated districts. The 
electricity works were completed in January last. Sanction had 
been given to a loan of £10,216, but £10,546 had been expended on 
capital account up to the present time. The number of consumers 
at present was 67, and the number of private 8-c. p. lamps was 3,766. 
There was no public electric lighting at present, There was no 
opposition. 


Littlehampton.—The Highways and Lighting Com- 


mittee recently reported that a letter had been received from the 
North British Electric Supply Company, intimating their intention 


to apply for Parliamentary powers to supply electrical energy in the 


district. - 


London. — BERMONDSET. — The Vestry on Monday 
approved a drawing for arc lamp-posts, and resolved to issue adver- 
tisements inviting tenders for the supply of the standards for public 
lighting purposes. 

Barixton.—It is no unusual event for an electricity works which 
has been saddled with a dust destructor to cut the connection with 
pleasure ; it is, however, a novelty for the destructor to be barred 
by order of the Court. At Lambeth police-court last week the 
Vestry summoned the South London Electric Supply Corporation, 
Limited, in respect of an alleged nuisance arising from the burning 
of refuse at their works. It appeared that the company, at the time 
they took over the electric lighting order from the Vestry, entered 
into a contract with that body, under which they agreed to take the 
household refuse collected by the Vestry and destroy it in des- 
tructors which the company erected for the purpose, the heat gene- 
rated by the destruction of the refuse being used for the production 
of steam power for the electric lighting works. Subsequently an 
agreement was entered into by which the company were bound to 
pay the Vestry certain compensation in the event of the corporation 
refusing to continue to receive the parish dust. For some months 
past the inhabitants of the district surrounding the works have been 
complaining of the nuisance caused by the burning of the refuse, 
their complaints being under three heads—tirst, the smoke; 
secondly, the dust and ashes blown into the gardens and houses; 
and, thirdly, the stench arising from the combustion of the refuse. 
Finally, the inhabitants made a formal complaint to the Vestry, 
who thereupon instituted these proceedings. The complaint of the 
Vestry was that the Corporation had uot taken the best practicable 
means of abating the nuisance and for preventing and counter- 
acting the effluvia. 

Mr. Wontuer pointed out that the company were liable to a 
penalty if they did not take the Vestry’s refuse. What were they 
to do with their contract ? 

Mr. Hopkins: Tear it up and pay the penalties. 
has an electric light company to cause effluvia ? 

Mr. Wontuer: I might as well retort by saying, What right has 
tte Vestry to furce the company to burn their refuse?” The 
company had been doing their best to stop the effluvia by using the 
best possible means of consuming the dust. 

After some further discussion, the summons was adjourned upon 
the understanding that the burning of the refuse would be dis- 
continued. 

The South London Electric Supply Corporation have decided to 
waive their charges for meter rentals in the case of all places of 
public worship. 


What business 


London Docks.—The new electric light installation for 
lighting the London and St. Katharine Docks was inaugurated last 
week by the chairman, Mr. C. J. C. Scott, in the presence of 3 

arty of directors, including the chairman of the Works Committee 
Colonel du Plat Taylor, C.B.), the manager (Mr. H. W. Williams’, 
the engineer (Mr. C. E. Vernon), the electrical engineer (Mr. 
Stanley Bright, M. Inst. E. E.), the resident engineer, the superin- 
tendent and others. After switching on at the generating station, 
which is situated at the Hermitage entrance to the London Dock, 
the party visited the spacious wool warehouses, as well as the Jetty, 
London Dock, and the several offices connected therewith. The 
party also visited the St. Katharine Dock warehouses and quays. 
The illuminating power for lighting the above is equal to 4,000 
lamps of 8 c.p. each. The various stowages and show floors were 
adequately lighted for working throughout, and men were engaged 
in all the said warehouses, laying down wool for the present series 
of sales. Satisfaction was expressed by the warehousekeepers and 
the men generally with the brilliancy and uniformity of the light. 
The generating plant consists of three Galloway: boilers with 
mechanical stokers, and three sets of Belliss-Crompton engines and 
dynamos, each set being capable of supplying the current for 
2,000 8-c.p. lamps. The wiring is carried out on the three-wire 
system with a pressure of 220 volts on either side of the middle 
wire. The mains are of hard drawn bare copper mounted on oil 
insulators, and are run over the warehouses. The seating of plant 
and running of mains, wiring, &c., has been effected by the Joint 
Committee’s engineering staff. In addition to the warehouses, &c., 
already mentioned, current is supplied to many of the other ware- 
houses at the docks. 


MHitcham.— The P. C. has asked the Croydon R. D. C. to 
obtain a prov. order for electric lighting at Mitcham. 


Neath.—At a meeting of the T. C. held last week, it was 


unanimously resolved to apply to the B. of T. for an E.L. prov. order 
for the borough. : 


New Power Schemes.— According to the North-Eastern 
Daily Gazette an important scheme for the electrical distribution of 
power for manufacturing and other purposes throughout the 
Middlesbrough, Stockton, Hartlepool and Cleveland district is 
being arranged, and a Bill applying for the necessary Parliamentary 
sanction will be introduced next session. The scheme, which has 
the support of many of the most influential manufacturers in the 
distxict, will be on similar lines to the Lancashire, South Wales and 
Durham District Power Bills, which were passed last session. Mr. 
A. A. Campbell Swinton, M.Inst.C.E., of Westminster, is the 
engineer to the new scheme. 


Newport.—The Electricity Committee of the T.C. has 
recommended that a system of free wiring be adopted at Newport, 
under which the Corporation should undertake, where requested, the 
wiring of private houses and shops up to an expenditure on the 
installation of private premises of £20, and above that sum in 
special cases. Local contractors are asked to tender for this work, 
and a sum of £2,000 out of a new loan is to be allocated to the 
purpose. 


North Metropolitan District.—With regard to the 
proposal for making a joint application to Parliament for powers to 
provide electrical energy for lighting and other purposes, an agree- 
ment has been drawn up and sealed by all the local authorities con- 
cerned, excepting Wood Green. At a recent meeting of this 
authority the agreement was submitted to be sealed; but Mr. 
Littler, C.B., Q.C., the chairman, refused to put it to the vote on 
the ground that the agreement was illegal from end to end. Mr. 
Littler said it was a wild cat” scheme, and it was his duty to 
prevent the sealing of an agreement which, if acted upon, would 
render each member of the Council liable to be surcharged. After 
a very animated debate, Mr. Littler consented to the sealing of the 
first four clauses of the agreement, and a resolution to this effect 
was carried. The matter has been submitted to the other authorities, 
which are now holding special meetings on the subject. 


Otley.—The U. D. C. has resolved to instruct Mr. G. 


Wilkinson, of Harrogate, to report on the question of the electric 
lighting of the town. 


Paignton.—At a meeting of the D.C. on Monday the 
chairman announced that Mr. Paris Singer had offered to lay down 
an electricity works to supply the central parts of the town, and to 
give the town the option of purchase within a reasonable time at 
exactly the price it cost him. The Council cordially approved, and 
authorised the E.L. Committee to report on the matter. 


Perth.—At a committee meeting of Perth Police Com- 
missioners, a letter was read from the Secretary for Scotland con- 
senting to the city borrowing £43,000 for the electric lighting of the 
city. Some time ago the Commissioners sought permission to 
borrow £100,000, £50,000 being for gas purposes, and £50,00€ for 
electric lighting. The Secretary has reduced the electric lighting by 
£7,000. 


St. James's Palace.—The Chapel Royal is to be 
lighted in future by electricity. The installation is likely to be 
completed within the next fortnight. 


Stafford.—The T. C. having applied for leave to borrow 
£10,000 for purposes of electric lighting, Mr. H. P. Boulnois. 
M. I. C. E., L.G.B. inspector, held a public inquiry last week. There 
was no opposition to the application. The town clerk said the esti- 
mated population to date was 22,140, the annual assessable value of 
the borough for district rate was £70,332, and the outstanding loant 
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on September 30th amounted to £253,604. The money required 
for the extension of the mains was £3,500, and for additional plant 
£6,500. In the last six months they had geherated more electricity 
than in the whole 12 months before. They had borrowed £20,000 
for purposes of electricity, and it had all been spent but £50; 
whilst £2,462 had been repaid. Mr. Pooley, manager of the gas and 
electricity department, stated that the demand for electricity had 
increased enormously compared with the corresponding six months 
of last year, when they generated 33,369 Board of Trade units. In 
the same period of this year they had generated 100,733 units, an 
increase of over 200 per cent. One consumer alone was taking 
practically their total output of last year for charging accumulator 
cells. The present capacity of the plant was 198 Kw. Their 
maximum load would this year be 170 xw., so that they would be 
running very near to their total capacity. They had three engine 
dynamos of 66 Kw. capacity each; the one proposed to be added 
would have a capacity of 200 kw. They also required about 4,600 
yards of additional mains. 


Todmorden.—At a meeting of the T.C. last week, a 
lengthy report was presented on electricity for lighting and motive 

wer in the district. The Council decided to give notice of its 
intention to apply for a prov. order to supply electricity for all 
purposes within the borough. 


Walmer.—Last week the D. C. discussed the proposals of 
Messrs. Foote & Milne anent the lighting of the streets by elec- 
tricity, from which it was gathered that on a capital outlay of 
£60,000, the purchase price at the end of five years would be 
increased by £13,000. The Council decided to leave the matter in 
the hands of the Electric Lighting Committee to confer with Deal 
authorities. 


Walton.—The D.C. has resolved to disapprove of the 
application by Edmundson's Electricity Corporation, Limited, to 
the B. of T. for a prov. order, and is considering the question of 
applying for one itself. 


Wellington.— The U.D.C. last week decided to apply to 
the B. of T. for a prov. order to supply electricity for all purposes 
within the district; and Mr. T. L. Miller, of Liverpool, was 
appointed consulting engineer. 


Wolverhampton.—At a mecting of the T. C. last week 
the E.L. Committee’s report, a summary of which appeared in the 
last issue of the ELECTRICAL. Review, was agreed to. The addi- 
tional outlay, required up to the end of 1902, to carry out the 
Committee's recommendation, will include extensions to buildings 
and additional engine foundations, estimated to cost £4,620; six 
600-H.P. steam boilers, with feed pumps and piping, economisers 
and superheaters for 12 boilers, steam piping, &c., water storage and 
softening plant, and induced draught apparatus for 12 boilers, 
estimated to cost in all £18,140; two 500-Kw. steam dynamos, con- 
densers and circulating pumps for four engines, travelling crane, 
switchboards and storage battery for tramways, estimated to cost 
£19,580 ; feeders, meters, distributors, &c., £15,000; making, with 
the amount overspent on the original loan, £1,602, a total cost of 
£58,942. 


Wrexham.—Negotiations are in progress between Mr. 
Trentham, consulting engineer to the T.C., and the National 
Electric Traction Company, as promoters of the electric tramways, 
with a view to the supply of electricity for traction from the Cor- 
poration’s electricity works. 


ei emi 


ELECTRIC TRACTION NOTES. 


Cardiff.—On Monday a joint meeting of the Electrical 
Tramways and Lighting Committees considered Alderman Carey’s 
suggestion that the efficiency of both services would be improved 
and economy to the rates effected by the two concerns being placed 
under the control of one committee. The following resolution, 
proposed by Councillor Wm. Evans, was unanimously adopted :— 

That, In order to avoid the necessity for building a third power station, the 
tramways engineer and the electrical lighting engineer be desired to report 
separately as to how the power station (tramways) at Roath and the existing 
station can be utilised for supplying additional current for lighting and traction 
purpo:es, the date when such current will be available, and the price thereof. 

The T.C. last week considered the Tramway Committee's proposal 
to allow Mr. Ellis, the traction engincer, to appoint his own deputy, 
at a salary of £225. By 16 votes to 4 it was resolved not to con- 
sent to this, and it was also decided to issue advertisements in the 


ordinary way. 
Dartford.—The U.D.C. held a special meeting on Fri- 


day, at which it was resolved to obtain powers from the Board of 
Trade to construct light tramways throughout their district. 


Dublin.—The Recorder, at the City Sessions of Dublin 
his week, awarded a decree of £50 to Mrs. Elizabeth Roberts, a 
nurse, who sued the Dublin Tramway Company for injuries sus- 
tained by her by having been thrown off an outside car on the 
North Strand Road, the horse having slipped, it was stated, owing 
to the non-sanding of the tramway tracks by the company. The 
Recorder said the non-sanding of the streets was a notorious danger 
to the citizens of Dublin. The Corporation and the Tramway Com- 
pany stood looking at each other, say iug it was the other's business, 
and meanwhile down went the horses. He himself had to sell a 


- 


r — 


pair owing to injuries they had received by slipping up. <The 


period of the non-sanding unfortunately coincided with the Intro 
duction of the splendid and swift servicetoftelectric trams.) -«.- 


Germany.—The Ulm Electricitiits Gesellschaft propose 
to establish services of electric road vehicles in those parts fof*the 
town of Ulm not provided with tramways, to act as feeders tothe 
tramway system. 


Gourock.—The Corporation have accepted tenders to the 
amount of £25,000 for the laying of the track slong the river front 
suitable for the overhead system. : 


Holland.—A contract for the construction of a light 
electric railway between Scheveningen, the Hague, and Rotterdam 
has been secured by Messrs. Siemens & Halske, of Berlin. The line, 
which is being built for the Zuid Hollandsche Electrische Spoorweg 
1 has to be completed and ready for traffic by August, 


The Lakes. — The Lake District electric tram scheme 
from Bowness to Windermere and Ambleside was only shelved for 
atime. The promoters now intend to try and meet the views of 
the various Councils as to road widening, so that they will be in a 
position to submit new plans and advertise a fresh scheme for the 
next session of Parliament. If the roads are widened to 30 feet, 
the objections of Lancashire and Westmorland County Councils 
will fall through. A 


Liverpool.— A largely-signed memorial from property 
owners and residents in Seaforth, Liverpool (North), was submitted 
at the monthly meeting of the Waterloo District Council on 
Monday, urging the Council to use every effort to prevent the 
Liverpool Corporation from carrying an electric tramway along 
Seaforth Road, in connection with the Liverpool system of electric 
tramways. In the memorial it was said :—“ They (the electric cars) 
were not needed, and would be a source of great danger.” Coun- 
cillor Beaver moved that the memorial be referred to the Tramways 


Committee. He said that in Liverpool a great number of memorials . 


were presented against tramways beiug constructed, but after the 
tramways were made the people were very pleased with them. 
Finally, the memorial was referred to the Tramways Committee. 
The surveyor reported that the contractor's account for the recon- 
struction of Crosby Road was £18,141 118. 10d. Of this sum 
£3,670 9s. 9d. was for tramway track. P 


London County Council he Council decided on 
Tuesday, subject to the Wandsworth local authority consenting to 
the proposed tramway from High Road, Tooting, to the county 


boundary at Waterfall Bridge, and agreeing to contribute oge-third 


of the net cost of the necessary street widenings, to apply to Parlia- 
ment for powers to widen Merton Road in connection with the con- 
struction of the projected tramway. 


Merthyr.—The Western Mail says that last week Mr. 
W. R. Sheldon was conducting an arbitration at the Inns 
of Court Hotel, London, upon a dispute between the British 
Electric Traction Company and the Merthyr Urban District . 
in relation to the new light railways. 


Mitcham and Croydon.—The Parish Council has 


passed a resolution asking the Croydon R.D.C. to make application 


for a provisional order for the construction of light railways in the 
parish. The Parish Council at first applied to the L.C.C. for an 


extension of their tramways, but were referred to the R. D. C. as 


being the local tramway authority. 


Plymouth.—A report presented to the Electricity Com- 


mittee with reference to the breaking of one of the overhead wires 
on the Prince Docks tramways on 23rd ult. states that the accident 
occurred during the trial trip of one of the new cars. The Westing- 


house Electric Company have been informed that they will be held 


responsible for the damage, and for any claims that may arise in 
connection with the mishap. 


Rhyl.—The U. D. C. has placed orders with the makers 


of the boilers for additional machinery, in order that they may be 


able to generate the electric current required for working the new 


tramway. The town clerk.is to apply for the necessary additional 


loan to cover the cost, £15,000 having already been granted. 


Vienna.—On the morning of the Ist inst., at Vienna, a 


telephone wire broke and fell upon an electric tramway overhead 


conductor (500 volts). An elderly lady received a severe shock, and 
three people who incautiously or ignorantly went to her assistance 
suffcred likewise. Two of them had to be conveyed to hospital, the 


others being able to return home after treatment. 


West Bromwich. — The agreement between the T. C. 
and the British Electric Traction Company, whereby the latter are 
granted a 21 years’ lease of the tramway running through West 
Bromwich, has now been signed by both parties. One of the terms 
is that the present 1d. stages are to become 4d. stages. The other 
terms have been published in the ELECTRICAL REVIEW. 


Wolverhampton, — In the issue of the ELECTRICAL | 


Review of last week appeared a summary of an important report 
issued by the Tramways Committee of the Corporation. This report 
was adopted at the meeting of the Town Council on Wednesday. 
On 2nd inst., in the Chancery Division, before Mr. Justice 
Joyce, Mr. Thompson made an application in the case of the 
Wolverhampton Corporation v. the British Electric Traction 
Company, Limited. He said the case stood at present two out of 
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the present list. He appeared for the defendant company, and the 
action was one for the specific performance of an agreement for the 
sale of certain tramways, and the substantial question in dispute 
was whether under certain Acts and provisional orders the defen- 
dant company were entitled to have running powers over certain of 
the Wolverhampton tramways. It was decided that the case should 
be taken on Wednesday, subject to any part heard case. 


Wigan.— The T.C. is to apply for powers to extend the 
tramways along the remaining unoccupied high we of the borough. 
The B. of BT. is to be asked to sanction the borrowing 3 £18,250 for 
the purposes of the undertakiug. 


— — 
TELEGRAPH AND TELEPHONE NOTES. 


Telegrams to the Far East.— Arrangements have been 
made for facilitating and cheapening telegraphic communication 
with Her Majesty's Military and Naval Forces on active service in 
China. The Eastern, Eastern Extension, and Great Northern 
Telegraph Companies have undertaken to transmit telegrams to and 
from officers. and men at half rates, that is, at 2s. 9d. a word instead 
of 5s. 5d. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 
SOUTH AMERICAN :— 
Pará-Maranham .. os “a . March 1, 1900 
Ceara-Maranham $ aes 


ae . Feb, 20, 1900 
Para maribo- Cayenne . Oct. 6, 19000 
Barcelona - Guanta - Camana - - portlamar : 
Carupano (Venezuela) so T . Nov. 1, 1900 


West INDIAN :— 

Mole 8t. Nicholas-Cape Haitien.. ` ..  .. March 6, 190) 85 
AFRICAN :— 

St. Louis (Senegal)- meme as T .. Aug. 25, 1900 a 


Zanzibar-Mombassa : 8 e . Sept. 29, 1900 .. a 
Latakia-Cyprus 8 ae 15 sė . June 20, 1899 .. ss 
LAanDLINES:— — 


CHINESE :— 
Tientsin-Pekin ee eo ` ee ee 


Pekin- Kalgan.. ee ee oe ee 
Kalgan-Maimatchin .. June 30, 1900 7 
Tientsin, via Shanghai... à ee .. June 16, 1900 es 
Tientain-Niuchwasg eo eo ee ee June 18, 1900 ee ee 
BOUTH AMERICAN :— ` 
Communications with al] offices of Colombia 
beyond Buenaventura .. 885 as 


Ecuador lendlines .. és v ee .. March 18, 187 i 
Landlines south of Serena A oe .. July 30, 1900 


. June 12, 19000 0 
.. Jane 14, 1900 ae 


Higuerote-Barcelona (Venezuela) . Oct. 30, 1900 75 Nov. 1, 1900. 
Landlines west of Bar jnisineto and Coro .. Nov. 1, 1900 s% sA 
Barcelona (Venezuela)-Ciudad (Bolivar) . Nov. 1, 1900 


Communication “via Hanekine” intertüptéd 
on Persian territory 

All lines connecting Cochin “China with 
Thuanan : 

Communications between Saigon and North 


Feb, 24, 1900 
Oct. 2, 10 ũ .. .. 


Annam and Tonkin . Oct. 28, 1909 
Majunga-Tunanarive. .. Nov. 6, 1900 
Blagowestschensk- Chabar osvk .. Nov. 7, 1900 


Telephone Wires in Germany.—Operations have been 
commenced on the placing of all the telephone wires in Dortmund 
underground in place of overhead. 


Wireless Telegraphy.—According to the Times the 
practicability of utilizing Marconi's system of wireless telegraphy in 
connection with the mail packets running between Dover and 
Ostend was tested on 4th inst. with satisfactory results. The vessel 


selected for the denioustrations was the Belgian mail packet 


Princess Clementine, commanded by Captain Romyn. The installa- 
tion was fitted up in one of the private deck cabins on the star- 
board side. The receiving and sending wires were connected to the 
foremast, the height of which had been considerably increased. The 
land installation was set up at La Panne, on the flat coast between 
Ostend and Dunkirk, the mast being about 130 feet in height. The 
distance between La Panne and Dover is 61 miles. The Princess 
(rmentine left Ostend soon after 11 o'clock on Saturday night and 
arrived at Dover at 2.40 next morning. Capt. Romyn described 
the results as far beyond anything which the Belgian authorities had 
anticipated. A message was transmitted trom Ostend to La Panne 
when the Prinecss Clementine left the Belgian port, and telegrams 
continued to be exchanged between the vessel and the shore at 
frequent intervals during the voyage to Dover. The messages 
were trausmitted at the rate of about 20 words per minute. 
Messages were exchanged right up to the time the vessel reached 
Dover. Before the Princess Clementine left Dover on Monday 
morning a Wireless message was transmitted to Belgium stating the 
number of passengers on board. 

On Monday some further demonstrations of the value of wircless 
telegraphy were given on board the Princess Clementine while on 
her voyage from Osteud to Dover. For some time past the Marconi 
Compauy have had a station at Dovercourt, Essex, and when the 
Princess Clementine Was about half way on her voyage the operators 
on board sent a message to the Dovercourt station. A reply was 
received asking the Princess Clomentines bearings, which were 
reported. A number of other messages were seut during the 
journey. 

A press dispatchiifrom Gibraltar says that wireless telegraph 
stations are to be established there and at Malta. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast. November 231d. Tenders are invited for steam 
pipes, pumps, condensing plant, boilers, mechanical stokers, super- 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See “Official Notices” 
October 12th. 


Bristol.— November 22nd. The Electrical Committee 
wants tenders for an electric travelling crane and condensing plant. 
See “ Offioial Notices ” to-day. 


Cardiff.— November 28th. The Corporation wants ten- 
ders for a 75-xw. motor generator, Tudor battery, lead covered 
enables, and a 20-ton travelling crane for the tramways undertakiny. 
Sce Official Notices“ to-day. 


Farnworth.—November 12th. The U.D.C. wants ten- 
ders for “free wiring.” See “Official Notices” November 2nd. 


Greenwich, — November 22nd. The Guardians want 
tenders for the electric lighting of the new workhouse now erecting. 
See Official Notices” November 2nd. 


Halifax.—The Tramways and Electricity Committee 
wants tenders for various sized underground cables. See “Official 
Notices“ November 2nd. 


Harwich.—November 17th. Tenders arè being invited 
for gas engines, dynamos, cables, battery, lighting and traction 
switchboard, track laying, and traction equipment, KC. Sec Official 
Notices” November 2nd. 


II ford. November 12th. The U.D.C. invites tenders 
for free wiring. See “Official Notices” October 26th. 


Kendal.—November 25th. The Corporation wants ten- 
ders for complete clectric lighting station equipment (boilers, steam 
dynamos, battery, &c.); and for underground mains, meters and 
services. See “ OfficiaPNotices ” November 2nd. 


Lincoln. November 15th. The Corporation wants 
tenders for a dryback marine-type boiler; a high speed engine 
coupled to a C. C. dynamo; pump and motor and accessories. 


London. — November 10th. The Streets Committee of 
the Corporation wants to hire a mechanically driven dust cart. See 
“Official Notices” October 5th. 


London.—November 13th. The L. C. C. wants tenders 
for about 150 arc lamps (80 10—12 amperes and 70 5—6 amperes) 
fur the lighting of the Victoria Embankment aud Westminster 
Bridge. See Official Notices October 26th. 


London.—November 22nd. Tenders are aed forthe 
wiring of the Central Finsbury Radical Club. See “Official Notices” 
to-day. 


Manchester. —November 9th. The Tramways Com- 
mittee wants tenders for the supply of cast-iron bases for tramway 
poles. See Official Notices“ November 2nd. 


Newcastle-on-Tyne,—November 21st. The New Tram- 

ways Committee wants tenders for arc lamp cables, telephone and 

pilot wires. Specifications from Mr. Charles Hopkinson, consult- 
ing engineer, 26, Victoria Street, S. W. 


Stavanger. — January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Bereutsen, British Vice- 
Consul, Stavanger. 


Stockport. November 24th. The Tramways Committee 
wants tenders for the construction of permanent way, excluding 
bouding and paving, for about 24 miles of double and 21 miles of 
single track. Mr. J. Atkinson is the borough surveyor. 


Stockport.—November 24th. The T.C. wants tender 
for the laying of permanent way for electric tramways. Also for 
the supply of 1,050 tons of girder rails, 90 tons of fishplates, ‘ 25 tons 
of tie bars, varions points, crossings, bolts and nuts, Kc. See two 


„Official Notices“ to-day. 


Stockport.— November 24th. The T. C. wants tenders 
for the overhead equipment, and supply of rail bonds, for sis 


sections of electric tramways. See “ Official Noaices“ to-day. 
Walker.—November 12th. The U.D.C. wants tenders 


for the erection of a 2-unit Meldrum destructor, including boilers, 
steam pipes, &c. See “ Official Notices October. 26th. 


West Bronvvich.—November 17th. The Corporates 
wants tenders for wiring materials, motors, and labour in Wiring fer 
lighting and power installations. See “ Official Notices“ this week 


(Continu:d on page 753.) 
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ELECTRIC TRAMWAYS IN SYDNEY (N. S. W.) 


By ARTHUR C. F. WEBB. 


Tre development of electric tramways in New South Wales 
has been very gradual, commencing in 1890 with a small 
experimental line from Randwick to Waverley, where there 
had been a steam line which had never been able 
to pay its way. Its short-radius curves and steep grades on 
the curves formed a severe trial even for electric traction, 
and, moreover, the traffic was small. The experiment was dis- 
continued, and eventually the material was taken over to the 
North Shore and re-erected as an extension of the cable 


tram, from the cable terminus to Middle Harbour. From 
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extensions to supply the whole of the. system! with! power 
for electric traction. 

The power house is situated at Ultimo, close to the rail- 
way, from which a special siding is run, and not far from 
Darling Harbour, from which the supply of water for con- 
densing purposes is obtained. Ample provision is made on 
the site for future extensions, the building being arranged 
with the offices, &c., in front, and engine house and boiler 
house side by side behind the offices. The engine room is 
at present 100 feet wide and 100 feet long, and the boiler 
room 85 feet wide and the same length as the engine room; 
both are capable of extension longitudinally to an extreme 
length of 500 feet. The building is lofty and well-lighted, 
and in no way cramped, | 


Untino EnainE Room (LOOKING FROM SWITCHBOARD GALLERY), 


that time until recently the application of electricity 
was confined to the north side of the harbour, lines being 
run to Mosman’s Bay and Willoughby. Then came the 
Rose Bay line, an extension of the Ocean Street cable line, 
and finally the work was put in hand for a tramway down 
Sydney’s principal thoroughfare, George Street, intended as 
a trial line to prove whether or no electric traction was suit- 
able for the tramway system as a whole, with an ultimate 
view of converting all the steam tramways to electric traction. 
Before the plans were far on the way it was practically 
decided by the Railway Commissioners that electric traction 
was the best and most economical system to adopt, and 
provision was therefore made that the power house then 
being planned for George Street only, should be arranged for 


The machinery at present erected is intended to provide 
power not only to the George Street and Harris Street section, 
but also to the North Shore lines and the Dulwich Hill, 
Newtown, and St. Peter’s lines. There are four sets of 
generators, each of 850 Kw. capacity, consisting of General 
Electric multipolar generators, direct connected to Allis com- 
pound horizontal engines, arranged in two rows. The 
engines have 26-inch and 48-inch cylinders with a stroke of 
4 feet, and run at 100 revolutions; they are made alternately 
right and left handed, so that one condenser may serve for 
two engines, The generators have 12 field-poles, the arma- 
tures being drum-wound in slots, and weighing about 21 tons 
each; the 20 feet fly-wheels are compound, the rims being 


reinforced with steel plates, and weigh about 40 tons. 
F 


. 
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The boilers are also in two rows; at present 14 are in- 
stalled. They are multitubular, of 300 H. P. cach, 16 feet long, 
and 7 feet in diameter, with 72 tubes of 4 inches diameter, 22 
of which are stayed, and 50 plain, and six stays are used in 
the steam space; the boiler settings are fitted with Alvés 
patent hot-air economisers. The circulating pumps are 
Blake centrifugal, and the feed pumps Blake three-throw 
plunger, all elec- 
trically-driven, and 
the air-pumps for 
Wheeler condensers 
are Blake steam- 
driven. There are 
two travelling 
cranes, one over 
each row of gene- 
rators, with a span 
of 48 feet: each 
motion is con- 
trolled by a sepa- 
rate motor; Gene- 
ral Electric stan— 
dard 800 railway 
type are used for 
travelling and 
hoisting, and a 25 
H.P. General Elec- 
trice L.W.P. type 
for traverse, all 
motors being series 
wound with rheo- 
static control. The 
lifting capacity 
of the cranes is 30 
tons. 

The accumu- 
lators consist of 
300 K. 23, and 
300 K. 9, E. P. S. 
cells. 

The George Street 
and Harris Street 
lines are equipped 


CoaL ELEVATOR, ULTIMO. 


Railway Commissioners, span wire construction has been 
adopted principally on account of expense. 

The feeder cables for George Street are placed underground 
in Callender-Webber casing, laid partly under the footpath 
and partly under the roadway between the tracks, brick pits 
being employed for junction boxes, with cast-iron draw boxes, 
The brick pits are 4 feet x 3 feet and 5 feet deep and are 
drained into the 
sewer. A nine-way 
conduit is laid to 
the junction of 
Liverpool Street 
and George Street 
where the first 
feeder taps in: 
from there eight 
ways run, reducing 
to six. This con- 
duit carries five 
feeder cables for 
the George Street 
lines and two for 
the North Sydney 
lines, the five 
George Street feed- 
ing points being 
Liverpool Street, 
the Markets, Hun- 
ter Street, Bridge 
Street, and Circular 
Quay, A single 
line is also laid up 
Engine Street. The 
feeder cables for 
underground work 
are Callender's 
make, 0°45 square 
inch sectional area, 
with an overall 
diameter of about 
14 to 1% inches. 
For extension lines 
overhead feeders 


CAR BARN AT ULTIMO. 


with centre-pole construction, except at one end of George 
Street, where the width of the thoroughfare did not admit of it. 
Mannesmann steel poles are used with iron brackets and cast- 
iron ornamental bases and fittings, set in conerete with a 
trachyte protective kerb, the track being laid with 7 fect 
centres, On the existing lines, when converted by the 


have been run of * weather-proof ” cable, 5.000.000 circular 
mils area, 

The permanent way for the George Street and Harris Street 
line consists of 83-lb. grooved rails, Vignoles pattern, laid upon 
concrete with a wood-block road bed ; all joints are bonded 
with Edison-Brown plastic bond. As a supplementary 


— 
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return a copper cable of 0°45 square inch sectional area is 
laid between each track from Circular Quay to Redfern ; each 
cable is connected to alternate rails on either side. These 
cables are laid against the inner rails of their respective tracks 
and cross-connected every 60 yards, the connection between 
the cable and inner rail being made with a special gun-metal 
clip bolt which has a lug bent round and sweated to the 
cable, and is provided with.a shank to pass through the web 
of the rail. A copper strip 15 inches x i inch, having 
one end bent round and sweated to the cable, joins it to the 
outer rail, the other end being amalgamated and clamped to 
the web of the rail by a gun-metal bolt. The bolt-heads and 
nuts—also amalgamated—are slightly undercut to form a 


bination bogie or double dummy car,” and the majority of 
the cars now being built are of this pattern, which 
may be seen in one of the photographs on page 
749. It has an end to end platform length of 36 feet, 
with a width of 6 feet 3 inches, and is carried on two four- 
wheeled bogies ; it weighs, when in full going order, about 
10 tons. It is constructed to seat comfortably 48 passengers, 
the accommodation being provided in a central compartment 
entirely closed in, open sided seats being arranged at each 
end. These open sided seats can be reversed so that 
passengers may be better protected from wet weather. The 
under frame is of pitch pine, the car-framing of Tasmanian 
blackwood, with Kauri for ceilings, and panels of basswood ; 


SwITCHBOARD AT ULTIMO POWER STATION, 


receptacle for retaining a little plastic alloy. At the inter- 
section of George Street and Liverpool Street nine cables, each 
of 0°45 square inch sectional area, are joined to the rails as 
supplementary returns, and return to the power house at 
Ultimo by the same route as the feeder cables, a distance of 
about 2,700 feet. There are no supplementary returns 
along Harris Street, but each track is cross-connected every 
40 yards, and the tracks are connected together electrically 
every 100 yards. The whole of this cross-bonding is done 
with copper strips, 14 inches x 4%, inch, clamped to the web 
of the rail; at William Henry Street two cables, each of 
0°45 square inch sectional area, connect the four rails to the 
power house. The supplementary cables are all coated with 
Stockholm tar, and the joints between rails and copper 
strips are served with a coating of P. and B. paint. The 
trolley wire is fig. 8 section having a sectional area of about 
0°13 square inch, and is suspended by Billings & Spencer 
hangers. 

Several types of car are used; and the car which has been 
found most suitable for the work is described as a com- 


the trucks are of the well-known Brill & Peckham con- 
structions. A trailer car is towed at busy times of the day. 
The traffic is already very heavy, over 150 cars being in use 
on George Street now, making a total of about 2,500 trips 
in and out during the day, and carrying over 100,000 
passengers, 


(To be continued.) 


CUTTING STRUCTURAL IRON BY MEANS 
OF THE ELECTRIC ARC. 


By J. R. CRAVATH. 
It is now coming to be recognised—in Chicago at least— 


that under certain conditions the electric arc affords the 
cheapest and most convenient method of cutting structural 


* American Electrician. 
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iron work or vault steel. In the reconstruction or alteration 
of modern office buildings, it sometimes happens that some 
of the steel girders forming the frame of the building must 
be cut to accommodate the necessary changes, and likewise 
the changes sometimes made in bank safety deposit vaults 
necessitate the cutting of the vault linings. Often the 
girders are in a place difficult to get at with saw or drill, 
and the cutting through of modern vault walls can only be 
done by annealing a spot, and then drilling it, and so on 
ad nauseam to the man doing the job and the people waiting 
for him to finish it. Under either of the conditions just 
mentioned, the electric arc demonstrates itself by far the 
quickest, most convenient, and economical method if current 
is available. 

A year and a half ago six 18-inch I-beams in the New 
York Life Building, Chicago, were burned off in one-tenth 
of the time that would have been required to saw them, the 
saving in time required to finish the job being one of the 
main objects of the contractors for the alterations in the 
building. The expense was also less than for sawing. 
Recently six 14-inch I-beams were burned off in a similar 
way in the Rookery, at Chicago. Numerous jobs of electric 
burning to accommodate new vault doors, and get at broken 
locks, have also been done. 

To do successful burning on structural steel a current of 
not less than 350 amperes should be used, though smaller 
currents will do the work, only more slowly. Vault steel 
is more fluid when melted, and does not clog as does struc- 
tural steel. The carbon with which the are is drawn is best 
about 14 inches in diameter, and is, of course, connected to 
the negative side of the circuit. A heavy aluminium band 
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SYDNEY TRAMWAYS: 


bolted around the carbon has been found to be the best 
method of attaching the conductor cable; to this band a 
wooden handle is attached. For resistance to steady the arc 
a sufficient length of No. 18 German silver wire to absorb 
all but 70 or 80 volts, at the required rate of current flow, 
wound on a wood frame and put in a pail of running water, 
is a cheap and convenient method, and the one usually em- 
ploved. 

When connecting up to do such work, it must always be 
remembered that since the positive side is connected to the 


structure to be worked on, the insulation resistance to ground 
of the source of supply should be investigated, and any 
grounds on the negative side of the supply circuit must be 
removed. When drawing from an Edison three-wire central 
station’supply (in which case the neutral tis usually grounded 


SYDNEY TRAMWAYS: BRISBANE TYPE OF CAR. 


intentionally or otherwise), the work should be done between 
the neutral and negative wires. To protect the eyes of the 
operator a sheet-iron box over the arc, heavily lined with 
asbestos, and having an insulated hole for the carbon, is 
generally used. Where it cannot be used, as in corners, a 
large sheet of thick asbestos board, with a hole through it 


— 


BoILER HovusE AT ULTIMO. 


for the carbon, is substituted. The operator should always 
wear double dark glasses, and if he observes the simple pre- 
caution of never looking directly at the arc, there is no 
danger whatever. If he does look at the are for anything 
more than the briefest interval, he may be tolerably sure of 
a pair of very painful eyes the following night, even though 
he may feel no ill-effects immediately afterward. The 
cutting down by the are is, of course, exceedingly rough and 
jagged, but for the purposes mentioned that is a small draw- 
back compared with the saving in time and labour. 
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ELECTRICAL PLANT AT THE SNEYD 
COLLIERY. 


THE economy resulting from the application of electricity to 
mining operations is fast becoming realised by owners, 
5 — Y 


SYDNEY Tramways: THE St. Lours TYPE or Car. 


managers, and engineers. A very few years have had a 
marked effect in strengthening the belief that true economy, 
measured by pounds, shillings, and pénce, and convenience, 
is to be found by applying proper methods of electric trans- 
mission of power to the various operations in and about a 
mine where an unfailing supply of energy is required. 


Various methods for utilising the electric current gene- 
rated at the surface and transmitted to the workings, suggest 
themselves to the electrical engineer who is called upon to 
devise a safe, reliable, and durable system. Of these may be 
mentioned the direct current supplied to multipolar motors, 
enclosed in tight cast-iron cases, to protect the miner from 


SYDNEY TRAMWAYS: COMBINATION BOGIE oR THOW CAR. 


the danger of explosion caused by the ignition of the in- 
flammable gases from the sparks of the brushes. This serious 
drawback to the use of the direct current in places where 
gas is prevalent is wholly foreign to the induction motor, 
which has no brushes to give forth a spark, and which is a 
simpler and more mechanically perfect apparatus in every 


SyDNEY TRAMWAYS: GENERATOR AT ULTIMO POWER STATION. 


A recent example of the most modern electrical machinery 


applied to mining purposes is shown by the accompanying 


photographs, which represent several views of the Sneyd 
Colliery at Burslem, Staffordshire. The company secured 
the services of Dr. J. A. Fleming, who acted as consulting 
engineer, and the entire electrical plant was designed and 
constructed in accordance with his specifications. 


respect. This consideration alone, quite apart from the 
greater simplicity of alternating current generating apparatus, 
would be sufficient in cases of this kind to throw the balance in 
favour of the utilisation of an alternating current for driving 
the haulage systems and pumping machinery underground, 
The British Westinghouse Electric and Manufacturing 
Company received the contract for supplying and installing 
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the electrical and steam plant, and Messrs. Callenders sup- 
plied and installed the main cables connecting the generating 


plant to the various 
motors located at 
different points in 
the workings, 

Fig. 1 is a 
view of the 
colliery showing 
the coal tipples and 
shaft headgear. 
The generating 
plant and switch- 
board are located 
in one of the 
buildings shown, of 
which fig. 2 is an 
interior view. 

The generating 
unit consists of a 
Westinghouse 134 
inches x 12 inches 
Standard engine 
operating at 300 
revolutions per 
minute and sup- 
plied with steam 
at 75 lbs. per square 
inch. <A Westing- 
house 50-KW. three- 
phase alternator is 
direct connected 
thereto, the two 
machines being 
mounted upon one 
cast-iron bedplate. 
A 2-H. p. 125-volt 
exciter is driven 
from the engine 
shaft by a link belt, 
and this machine 
supplies the exciting 
current for the al- 
ternator, with the 
exception of a small 
fraction of the total 
exciting current 
required, which is 
supplied from the 
commutator shown 
on the outside of 
the bearing of the 
alternator. This 
makes the unit 
self-regulating by 
allowing the neces- 
sary range of adjust- 
ment of the field 
magnet excitation 
to meet wide 
changes of load 
upon the alternator. 
This self-exciting 
current is derived 
through a small 
transformer located 
within the arma- 
ture, through the 
primaries of which 
part of the arma- 
ture current flows. 
The leads from the 
secondary of this 
transformer pass 
out through the 
shaft to the com— 
mutator, from 
which a 


continuous 


Fid. 


current at the 
voltage is derived, thus any change in the load on tlie 
machine is immediately met by a corresponding change in 
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MAIN AND Tarr HAULING GEAR, OPERATED BY A 20-H.P. WESTINGHOUSE 
“C” ALTERNATE CURRENT MOTOR. 


TYPE 


required field 


— — 


the magnetic field. 
Westinghouse drum-wound type. 


sectional 
inch, 


three - core type, 
being 15 inch. 


** ` 
- > 


area 
iùch, insulated with 
bituminised fibre wormed circular, taped and sheathed 


18 


The armature is of the well-known 
The well insulated coils 


are secured in the 
slots by hard fibre 
wedges driven into 
grooves above the 
coils, and by this 
method all danger 
of displacement is 
avoided. 

The current leaves 
the alternator at 
440 volts, 25 cycles. 
The switchboard, 
from which the 
alternator, exciter, 
and circuits are 
controlled, consists 
of a single marble 
panel upon which 
are mounted three 
ammeters, one for 
each phase, a three- 
pole main switch, 
field plugs, and 
combination rheo- 
stat. The rheostat 
carries two concen- 
tric hand wheels 
shown on the board ; 
the inner of the 
two governs the 
exciter shunt field 
current, and the 
outer the generator 
field, The swing- 
ing arm carries one 
A.C. and one D.C. 
voltmeter. The 
former can be used 
to read the potential 
difference between 
any two phases by 
means of the volt- 
meter plug, and the 
latter indicates the 
pressure of the ex- 
citing current. The 
main fuses are at- 
tached to the wall 
at the back of the 
boardasshown. The 
switchboard is ar- 
unged to allow 
for the addition 
of a second genera- 
ting set of the 
same capacity in 
the future. 

The distance 
from the engine 
room to the shaft 
is 150 feet, and the 
depth of the shaft 
is 1,860 feet. The 
cable is laid in a 
wooden trench te 
the shaft, and is 
supported at inter- 
vals of 25 feet 
through the shaft 
by wooden cleats 
3 feet long, which 
are secured to the 
walls by T headed 
bolts. The main 
cable is Callender’s 
of the conductors 
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with, vulcanized bitumen, taped, yarned, and armoured 
with lock coil steel wires, braided and compounded. 
This cable is proportioned for a current far exceeding the 
present load in 
order to provide 
for future exten— 
sions to the plant. 

At the bottom 
of the shaft there 
is a junction box, 
from which the 
branch cables lead 
off to the two 
Westinghouse 20- 
H. P. induction 
motors. These 
cables have a 
sectional area of 08 
inch, 08 inch, 08 
inch concentric, and 
are insulated with 
vulcanised bitumen, 
taped, yarned, and 
armoured with a 
single layer of No. 
14 galvanized wire, 
yarned and com- 
pounded, These 
were supplied by 
W. T. Glover & Co. 
The total length 
of these branches is about 840 feet. 

Fig. 3 shows the main and tail hauling gear to which a 
Westinghouse induction motor is applied. The main and tail 
hauling gear operates a rope at a maximum speed of six miles 
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Westinghouse induction motor. 


ELECTRIC LOCOMOTIVE. 


The endless hauling gear is also operated by a 20-H. p. 
The gearing ratio is 48 to 
1, and the motor runs at 720 r.p.m., which moves the rope 
at a speed of 29 
miles per honr. 
Each motor is pro- 
vided with a double- 
throw switch for 
reversing the direc- 
tion of rotation. 
The hauling gears 
were supplied by the 
Uskside Engineer- 
ing and Rivet Com- 
pany. Thepumping 
plant consists of a 
30-H. P. Westing- 
house three-phase 
100-volt motor, 
which is geared to 
a 5 inches x 9 
inches three-throw 
single-acting ram 
pump, which has 
a capacity of 62 
gallons per minute 
against a vertical 
head of 780 feet. 
The pump is from 
the Uskside Engi- 
neering Company. 
The simplicity of this installation cannot fail to strike 
those who appreciate the advantages of electric driving. 
When compared with other systems of transmission, such as 
compressed air, the advantages will appear in their trre 


Bureporr-lTnun: ELECTRIC Locomotive, WITH Cap REMOVED. 


INDEX TO PARTS :—M, 2 motors, 150 H.P., 750 volts; w, Common rheostat; c. Controller; k, Contact bows; T, Transformer, 18 kw., 750/100 volts; s, Fuse box 
a, Coupling rod between controllers; b, c, Air-compressor motor and automatic switch; Jf, Glow lamps; i, Switchboard; , Device for hauling down the bows 


m, Hold-off catch; n, Cable duct. 


Beroporer-Tien: SECTIONAL PLAN AND ELEVATION OF LOCOMOTIVE. 


an hour upon drums 4 feet diameter. The drums are con- 
nected to the motor through a system of gearing, and friction 
clutches are provided as shown. The motor is of the standard 
Westinghouse three-phase induction type, operating at 400 
volts at 25 cycles at 720 r.p.m. It contains no rubbing 
surfaces except the two bearings, and is admirably adapted 
for such service, as the wearing parts are reduced toa 
minimum. 


light. The comparative ease with which alterations and 


extensions can be made from time to time will be appreciated 
by engineers who have undertaken similar work on com- 
pressed air systems. 


: Friern Barnet.—The U.D.C. gives notice in the Zondon 
Gazelle of its intention to apply for a provisional order. 
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THE BURGDORF-THUN POLYPHASE 
ELECTRIC RAILWAY. 


Translated from the Danish paper Jngeniéren by J. LEHMANN and 
W. Park. The original article was written by WILL. Runa, E. E., 
of the firm of Brown, Boveri & Co. 


(Concluded from page 697.) 
The Electric Locomotive-—The locomotive has two axles, 
each carrying a maximum weight of 15 tons. The frame, 
bearings and brake arrangement are of similar design to those 
on the ordinary steam locomotive. Two electromotors, each 
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1. E. HE. camp at Pretoria, second. position. 
2. In hospital at Pretoria. 

3. Stacks of rations, Zand River. 

J. Exterior of Pretoria Electricity Works. 


wheels is 48°5 inches, and the number of revolutions of the 
motor 300 per minute. 

The stator of the motor is bolted to the locomotive frame. 
By removing the exterior sheet cover, the rotor can be drawn 
out directly, and the stator itself can be removed without 
necessitating the removal of any other parts. The contact 
rings are easily accessible from the interior of the locomotive. 
The entire design of locomotive has been patented by 
Messrs. Brown, Boveri & Co., in connection with the 
„Schweizerische Locomotiv und Maschinenfabrik,“ Winter- 
thur. 

To regulate the speed a resistance common to both 
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5. A military funeral. 
6. Sergeant Ruse. 
7. Park of engines in E. E. camp 


ELECTRICAL ENGINEERS R.E. VOLUNTEERS. 


of 150 U. p., act on either end of a common shaft, the 
bearings of which are supported on the frame midway 
between the two axles. The bearings are provided with self- 
lubricating rings. The motor shaft carries two spur wheels, 
either of which by means of a clutch may be driven by the 
shaft. They act upon two other wheels fixed to another 
shaft from which the power is transferred to the axles by rod 
and crank. When the one pair of spur-wheels is acting, the 
gearing ratio is 1 1˙88, corresponding toa speed of 22 miles, 
and when the other pair is in action the ratio is 13°72, giving 
a speed of 11 miles per hour. The diameter of the driving 


mechanically connected—is provided, the contacts of which 
can be operated from either end of the locomotive by con- 
trollers of the type described above, which are connected to 
the resistance contacts by shafts and spur wheels, The loco- 
motives are fitted with complete Westinghouse brakes, the 
compressor for which is driven, as in the case of the moter 
cars, by a small separate motor. The speed is observed by a 
recording tachometer. Besides the Westinghouse brake a 
common hand brake is provided, At either end of the 
locomotive there is a place for the driver, equipped with | 

apparatus necessary for regulating the speed and operating 
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the brakes. The locomotive thus never needs to be turned. 


Some dimensions are given below :— 


Number of axles 852 
Distance between wheels 
n buffers 


2 
10 feet 34 inches 
25 feet 3 inches 


Number of motors = 2 
Total horse-power = 300 H.P. 
Voltage ... = 750 volts 
Number of revolutions per minute = 300 
Ratio of gearing ve = 1/1:88 or 1/3°72 
Diameter of driving wheels = 484 inches 
Total weight... = 29°6 tons 
Weight of the electrical equipment . = 10 tons 

T ọne motor ... = 4 tous 
Speed = 11 or 22 miles 


The Current. Collectors. —These present several novel 
features, and have been patented by Messrs. Brown, Boveri 
and C. They were designed to obviate the necessity of 
altering the position of the collector every time a car 


changed its direction of movement during shunting opera- 
tions, and are made to automatically jerk themselves into 


the required position whenever the car reverses its motion. 
Moreover, the comparatively high speed of 22 miles an hour 
makes iti important to have a special design, reducing, as far 
as possible, the heavy wear of the collector and conductors. 
For each wire two collectors are provided, one behind the 
other. This arrangement is necessary on account of the 


sidings, one of the leads being heré interrupted for a short 


distance when crossing the other, and ensures that one 
collector will be in contact with the: wire before the other 
has left it, so that the current is never broken. ; 

The Rolling Stock.—This consists of :— 


2 locomotives for goods trains, each tare = 296 tons 
6 motor cars with 66 seats ‘i = 32 0 
1 trailing car „ 24 „ 3 = 98 „ 
2 trailing cars „ 55 „ 5 = 14 5 
2 77 p „ 70 „, 5 = 13˙2 „ 
2 99 99 7 40 79 77 == 9°65 9 


3 combined passenger, post, and i paroel cars, 


20 seats ench, tare 13:2 „ 


In addition, there are a number of goods cars and a steam 
locomotive. The trailing cars are fitted with electric light 
and heating. The current is taken from the motor car or 
locomotive through flexible cables with contact couplings. 

Electric Lighting of the Stations. All the stations with 
the exception of Thun are lighted by electricity. There are 
on the average 18 glow lamps per station, and also six arc 
lamps at Burgdorf. The pressure is 150 volts, and is 
obtained by transformers of 10 Kw. capacity connected to 
the high pressure leads. They are contained in oil vessels 
and placed in the open air, supported by the two wooden 
poles, to which the reserve cut-onts are fixed as mentioned 
above. The railway was tested for the first time last 
summer with excellent results, and subsequent thorough tests 
and measurements have given extremely satisfactory results 
in every case. This will tend to show that the three-phase 
current, owing to its great simplicity and cheapness, will 
probably be adopted more and more for running electric 
railways. 


ELECTRICAL ENGINEERS R. E. 
VOLUNTEERS. 


THE present instalment of views of our friends at the front 
were, with one exception, taken at Pretoria. The first shows 
the Electrical Engineers’ camp in its second position near 
the Railway Telegraph Stores, Next comes a corner of one 
of the hospital wards, but which of the many hospitals it 
was, we are, unfortunately, unable tosuy. No. 3 shows part 
of the huge stacks of rations which were accumulated at 
Zand River during the E.E.’s sojourn there. A view of the 
outside of the Electricity Works at Pretoria follows; these 
works were operated by the E. E. Volunteers. We regret 
that our views of the interior of this station turned out 
" failures, 

A sadder note is struck in the view which follows this— 
a military funeral in the cemetery at Pretoria. No apology, 
however, is needed for this reminder that not all our gallant 
friends passed safely through the perils to which they so 
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willingly exposed themselves, not the least of which was that 
of disease. | | 

Next we have a portrait of Sergeant Ruse, on his arrival 
at Pretoria from Bloemfontein; whether the gallant sergeant 
was bearded when he left these shores, we leave his friends 
to say. Lastly, we give a view of three traction engines, 
parked in the camp of the E. E. Volunteers. 


— 
CONTRACTS CLOSED. 
(Continued from page 744.) 


London.—The Bermondsey Vestry on Monday had under 
consideration the undernoted tenders for the supply (Contract 


No. 5) of steam, feed, exhaust cnd drain pipes, feed pumps, water 


storage tauk, and sundry nonwork: an 


Thos. Howden & Sons. is ae ee £2,006 10 0 
John Spencer, Limited i wccepted) * “s aa .. 267210 0 
Alton & Co. si ee a ee $ .. 8,028 0 0 
Crompton & Co. ss ii we Sea os „ 8,292 0 0 
Babcock & Wil con ase as -= ae . 3483 0 0 
Alley & Maclellan 925 a ss zs ss . 4600 0 0 
Hopkins & Sons a > os 5 . 5,678 0 0 


The following tenders were also abated for the supply and 
erection (Contract No. 6) of steam engines and dynamos, booster 
and balancer, and sundry electrical apparatus :— 


With With 
Willans Belliss With other type. 
engine. engine. : 
Thames Ironworks Co... £4,334 8 si 935 (Reavell) 


Bergtheil & Young ad 4 ee 


” ” i 139 (Alley & Maclellan 
Mather & Platts .. 


4,840 44,890 4, 400 (Reavell) 

, 4,760 (Browett) 
Crompton & Co. .. 4,906 4,727 4,429 (Reavell) 
Scott & Mountain. ee s 4,495 (Scott & Mountain) 
D. Bruce Peebles & Co. 4.924 4,768 14.761 (Browett) 
J. D. Macdonald . . si 4,788 (Macdonald) 
Electric Construction Co. 4,942 4,730 eee 
Westinghouse Co. .. 5,409 5,109 §,000 (Scott & Mountain) 
Siemens Bros. & C. 5.345 xe fads 


The consulting engineers (Messrs. Kincaid, Waller & Manville) in 
a report presented to the Electric Lighting Committee, stated after 
an examination of the tenders - 


The lowest tender, you will observe, is that of the Thames Iconworks Com- 
pany, for their own electric generators, combined with Reavell engines, at 
£3,435. The same firm tender for their own generators combined with W illans 
engines, at £4,334. All the other tenders being considerably bigher than this 
flrin for Willans engines, you will probably not wish to consider the higher ten- 
ders, with the exception of that of Messrs. Bergtheil & Young, for dynamos 
combined with Reavell engines, at a price only a little higher than that of the 
Thames Ironworks Company. The Thames Ironworks Company are, as you 
are probably aware, a large tirm situated almost in your neighbourhood. They 
have, of course, a very good reputation for all work they undertake to carry 
out. Their experience in the manufacture of electrical machinery has not been 
so great as that of some of the other firms tendering, but having regard to the 
good reputation of this firm, we consider that they can be relied upon to carry 
out any contract they enter into satisfactorily, Their tender with the Reavell 
engine is the lowest on the list of any. The Reavell engine is a compen’ ively 
new one, much of the saine type as that made by Messrs. Willans & Robinson, 
which latter firm's engines have obtained a great reputation in this country, and 
have been turned out in very large numbers. 

This type of engine is necessarily somewhat complicated, and as its efficiency 
depends so Jargely upon proper desiguing, and large experience of the results 
of the running of the engine after lean of use, we cannot class the type of 
engine made by Messrs. Renvell with those made by Messrs. Willans and 
Robinson; and although there is a difference of £500 between the two prices, 
we think vou will be better advised to pay the higher price and use the 
Willans engine. If you should, however, decide to use the Reavell engine, and 
compare the Thames Iron Works Company's price with that of Messrs. 
Bergtheil & Young, the latter firm. besides being somewhat higher than the 
Thames Ironworks Company, quote for dynamos made by the Bergmann 
Dynamo Works. We are not acquainted with this firm of dynamo manufac- 
turers and believe that they must he either a Continental firm, or one in the 
United States of America, in either of which cases you will see that it will be 
impossible for you to enforce the stipulation as to the trade union rate of wages 
which no doubt makes some difference in the prices quoted by English makers, 
who must adhere to this condition set forth in the contract. 

In regard to this question of the Trades Union rates of wages, we must point 
out to you that Messrs. Willans & Robinson state in their quotation to the 
Thames fron Works Company that the ue no exception to the clause if they 
may assume that the minimum rate o ee hour paid to labourers applies 
only to the portion of the work done in London, and that their minimum rate 
for labourers in Rugby is £1 per week of 53 hours, which is 2s. per week higher 
than the usual rate paid for labourers in that district. Messrs. Reavell also 
object to paying a minimum rate of 6d. per hour for labourers for work done at 
Ipswich, but, as in the case of Messrs. Willans & Robinson, do not object to 
paying it for the part of the work donein London. In fact the objection of 
both these engine makers seeins to us to be due to imperfect reading of the 
labour clause in the specification, which we take it is meant by you to refer to 
the union rate of wages paid in the locality in which the work is being done. 


After due consideration of the report of the consulting engineers 
the Electric Lighting Committee recommended, and the vestry 


accepted, the tender of the Thames Ironworks Company, amounting 
to £4,334. 


Glasgow.—Messrs. Lowdon Bros. & Co., of Dundee, have 
secured a contract for trolley standards for the Corporation. These 
trolley standards are the firm’s own manufacture, fitted with 
patent double-wound springs and their own specially-designed 
insulator gear, and arranged so that the trolley pole may revolve 
any number of turns without injury to the cable. Mr. George 
Balfour, one of the partners of the firm, has also designed and 
patentedia special arrangement for unshipping the trolley pole with- 
out drawing out the cable from the motor. It is stated in the 
Dundee Courier as worthy of note, that this is the largest order for 
trolley standards that bas ever been placed in one contract by any 
Corporation in Great Britain. 
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Cardiff.—The following is a list of the tenders received 
for the supply of electric tramway plant for the Corporation:— 


TABULATED TENDERS TOR SEcTION No. 1 (Emorngs). 


Guaranteéd 


2135 78. 6d.; the Telegraph Manufacturing Company, inside 


wires, £179. 


Glasgow.—The tender of Mr. James M’Millan, Port- 
Dundas Road, has been accepted for the girder work at Pinkston 


i Amount 
Name of | efficiency Electric Tramway Power Station, at £1,450. For the generating 
tender | per cenit, and sub-stations the following have been accepted: —The St. Helen’s 
c ee Eee Cable Company, Limited, Warrington, connecting-up plant, £5,317: 
1. Messrs. Ashton Frost & co. £10,924 0 0 91 and Messrs. Mechan & Son, Scotstoun Iron Works, transformer 
* u W. Blackwell & Co... 16,705 6 0 92 connecting bars, £1,826. 
8. j Cole, Marchant & Morley 12.408 0 0 90 
4. „ Victor Coates . 12.400 0 0 88 i 
5. 11 Qa ledon shipbuilding Co. = ai i 15,187 0 0 | 88 : ; 
)VTVVCVVVVVVVV et eee London.— The Fire Brigade Committee of the London 
8. „ PFerranti & co. .. 15,191 5 0 | 91 County Council received the following tenders for the electric 
9 „ Fowler & co — | — lighting of the Redcross Street fire station: 
Fe ee Ee co 1 S 
à i 0 ves ’ : 
12. k Metcalf & Co. . 11,205 0 0 90 Barlow Bros. & Co., (accepted) . 8 R oa . £370 
18. „ Musgrave & Co. (accepted) ; 14,508 0 0 91 The Electric Lighting Corporation : as .. 805 
14. 35 Nell & Co. se ve 94 0 0 | 91 G. E. Taylor & Co. .. 40 és es o . 820 
15. 10 Pollitt & Wigzell = ste i 15,908 0 0 90 F. A. Glover & Co. 9 
16. is Btewart & Co. as és . . ; 14,786 0 0 88 oi a * . ad A n 
17. „ British Schuckert (o. 12,018 0 0 98 Templin 4 Makovski = «wwe we we ts 875 
18. „ Thames Ironworks Co. i — — E. S. Berry, Harrison & Co. tes 410 
19. » The W D wa 18,808 10 0 92 
20. ry) J. G. White & Co. oe ea ùu aaa 
N. „ Yates & Shaw 12,670 0 h | 92 The following tenders were sles received for the electric lighting 
22. „ Robey & Co. 682 0 0 | 90 of the Shepherd's Bush fire brigade station: 
i i : Barlow Bros. & Co., (accepted) . 4260 
TABULATED TENDERS FOR SECTION No. 2 (GENERATORS). The Electric Lighting Corporation e o B 
J A EAE E E E E NEEE F. A. Glover & Co. x X - “3 . 900 
G. E. Taylor & Co. | . . 810 
RN H T Tamplin & Makovski i be we. ao Si 
pote per cent. Berry, Harrison & o. a ri 92 2 85 -- 414 
1. Messrs. The Anchor Electric Co. £6,400 0 0 98 — TEN 
VV 6.79 0 0 98-5 Plumstead.—At the final meeting- of the Plumstead 
8. „ Bergtheil & Young .. 7,815 10 0 94 Vestry qn 26th ult., tenders were accepted for a scheme of electric 
H » 8618 n Be Co. | 8,208 0 0 H ligbting in conjunction with a dust destructor, subject to a loan 
6. „ Crompton & Co... 9,015 0 0 92 being raised by the new municipal council. The tenders accepted 
7. „ Dick, Kerr & Co. 7.600 0 0 94 were:—Meldrum Bros., destructor and setting for boilers, £7,885; 
s ” Dutilh Smith | ee 6,80 0 0 n Babcock & Wilcox, three water-tube boilers and fittings, £2,138 ; the 
10. „ The Electric Constraction co.. | 8810 0 0 93 same firm, electric lighting plant, £2,045; other tenders were 
11. „ The General Electrice co. — — accepted from the Wheeler Condensing Company, Alton & Co., 
13 " 5 Be ie SE ae ie 8 William Boby, Worthington Pumping Company, British Westing- 
14. „ Johnson-Lundeli cod). . = honse Electric Company, James White, Eclipse Brass and Copper 
15 is Lancast ire Dynamo Go: . 17 150 0 ~ 5 Company, Carrick & Ritchie, Callender's Cable Company, British 
de 9 at er at oe oe U 3 ` 1 i 
17. „ Ahe British Schucke rt Co, a 7. 42 0 0 92 Electric Motor Company, and Johnson & Phillips. A suggestion 
18. „ Siemens Bros. . . 10.218 0 0 91 that the acceptance of the tenders should be left for the new council 
19. „ Frank Suter & Co. . . | 6338132 0 93 to deal with was not adopted. 
20. ” Sunderland Forge Co. es .. | 12,458 0 0 90 
ay: 8 5 Co. „ 9575 ig 93 i os 
2 me. Ironworks Co. ; ; 3i z 8 8 
23. „ J. G. White & Co. 5 re ‘ a Sheffield.— The Electric Construction Company bas 
24. 1 Witting Bros. . 6,800 0 91 secured the contract for two two-phase alternators and engines at 
. ted) 467 10 bed P a ean 
25 ñ Brace Peeblen & Co. ae accepi 7.677 10 0 - 75 £13,840, and for the alteration of the existing single-phase alter- 
nators at schedule prices. 
SECTION No. 3.— BolLERS, &&. 
—ͤ—— — ‘M ä naa 
Vicars Bennis Econo- Ruper- Water 
Nauk. | Boilers 0 Stokers, Conveyor. | Elevator. | Bunkers. miseri. 1 11 tank, Pumps. 
T. eee, 8 et B. B. E _ B. T 
Messrs. Arnott & Co. .. — — — — — — — — — — — — — 
„ Victor Coates 35700 | 730 650 — 170 — | — 16 — — 800 — 630 4 500 %0 
» Dick. Kerr & (o. — | — = = oe e me |- — — — — — 
„  Dutilh-Bmith.. 1141 = = one ieee B 3 = = 5 = 
55 Evans | 2,900 760 625 — 1 — 160 — 800 510 585 525 $50 
„  Galloways .| 3040 | 720 628 10% 28 |138 + |960 804 580 620 500 870 
4 Meldrum ; Own make Own make 705 — -— — - — — — — — — 
„ Musgrave (accepted) 2.952 | 686 555 16910 + 20 (13110 + , 97 762 512 558 00 $95 
„ Tinker 2.90 726 | — — — — 188 — — 9865 — 550 590 720 980 
„ J. G. White .. = j — | — - piget nts — — — — — — — 
„ Yates & Thom 2.877 | 63 605 +306 +28 + + | 968 800 590 566 581 ITR 
„ Danks 4 Co. 2.707 1 | — | Bn | — + 286 be + | — 7581 680 450 495 871 
„ Vicars (direct) sad — 68419 | 169100 131 0 0 917 0 0 


NoTE.—Meesrs. Tinker's tender reduced £265 if Bennis stokers are used. 


In regard to Section 3, we should state that at last week’s Council 
meeting, the tender of Messrs. Danks & Co., which had been 
originally accepted by the Committee, was withdrawn, and that of 
Messrs. Musgrave accepted instead. The boilers, economisers, 
superheaters, water-tank, aud pumps, will be supplied by Musgraves, 
while Messrs. Vicars & Co. will supply direct, the stokers, conveyor, 
elevator, and bunkers. The figures marked with + indicate that 
they include both conveyor and elevator, whereas, others give 
separate amounts for these two items. 


France,—The French Post and Telegraph Authorities in 
Paris have just placed contracts as follows: — 500 kilometres of tele- 
phone cable (2 conductors’ and 80 kilometres ditto., 14 conductors), 
M. Grammont, of Pont de Cherny ‘Isère, at respectively 307,500 
francs and 148,800 francs. Messrs. Aborlard & Co., of Paris, 160 
kilometres of telephone cable (14 conductors) at 298,800 francs; 
La societé des Telephones, of Paris, 160 kilometres ditto. at 
299,840 franes, 


Glascow.—The Telephone Committee have accepted the 
following tenders:— The International Electric Company, for post- 
office junction board, £292, and lightning and high voltage guards, 


4 


FORTHCOMING EVENTS. 


Friday, November 9th.—At 5 p.m, Physical Society. (1) “ Electro 
motive Force and Osmotic Pressure,“ by Dr. R. A. 
Lehfeldt ; (2) “On Astigmatic Lenses, by R. J. Sowter. 
(3) (4) “On a Phase-turning Apparatus for use with 
Electrostatic Voltmeters.“ (V) “On a Method of Measuring 
Power in Alternate-Current Circuits.“ (e) “ Note on 
obtaining Alternating Currents and Voltages in the 
same Phase for fictitious Loads,” by A. Campbell, B.A. 
(4) “On the Refraction of Sound by Wind,” Dr. E. H. 
Barton. 


November 14th.—At 8 p. m. Institution of Electrical 
Engineers (Glasgow Local Section). Meeting at 
Institution of Engineers and Shipbuilders, 207, Bath 
Street, Glasgow; paper on Electrical Supply” bs 
W. A. Chamen. 


Wednesday, 


At 7.30 p. m. Institution of Electrical Engineers 
(Students' meeting) at 28, Victoria Street. Paper on 


„Overhead Line Material, h by A. J. Ll. Hurst. 
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Friday, November 16th.—At 7.30 p.m. North-East Coast Institution 
of Engineers and Shipbuilders, second general mecting 
at Sunderland, paper on Liquid Fuel,” by E. L. Orde. 

At 8 p.m.—Institution of Mechanical Engineers. Ordinary 
meeting at Storey's Gate, S. W., paper on the Capacity 
of Railway Wagons, as affecting Cost of Transport,” 
by J. D. Twinberrow. - 

At 8 p.m.—Electro-Harmonic Society. Concert at the St. 
James’s Hall Restaurant, Regent Street. 


NOTES. 


To Electrical Contractors.—A number of letters have 
been appearing in our columns during the past few weeks, in 
which the writers have expressed the view that there is a 
necessity for electrical contractors connected with their parti- 
cular branches of the industry to band themselves together 
in order to have organised protection against certain 
undesirable influences which are at work inimical to their 
interests. The suggestions made so far favour the forma- 
tion of an Electrical Contractors’ Protection Association. 
We shall be glad if all among our readers who are interested 
in the matter will communicate their views to us, not 


necessarily for publication, but just to indicate to us the 


grievances under which they labour, and any steps they 
would advocate for remedying them assuming that such an 
Association were considered desirable. 


Electro-Harmonic Society.— The next concert ¢f this 
Society is to be held on Friday next, November 16th, at the 
St. James’s Hall Restaurant. In addition to it being a 
ladies’ evening, there are other attractions, which, we have 
no doubt, will lead to a very successful gathering. Major 
R. E. Crompton, who recently returned from South Africa, will 
preside, and we note that Nelson will render a couple of 
glassophone solos, while Roberts will entertain with humorous 
recitations. © 
given evidence of dry humour. The Westminster Glee 
Singers will be there, and Miss Elsie Mackenzie and Mr. 
Izard are to take part in the programme. 


Royal Society.—Sir William Huggins, D.C.L., LL. D., 
has been recommended for election as president of the 
Society at the anniversary meeting to be held on November 
30th. 

The Royal Society’s medals, which will be presented at 
the anniversary meeting, are the following:—The Copley 
Medal to Prof. Marcellin Berthelot, For. Mem. R. S., for his 
brilliant services to chemical science; the Rumford Medal to 
Prof. Antoine Henri Becquerel, for his discoveries in radia- 
tion proceeding from uranium; a Royal medal to Major 
Percy Alexander MacMahon, F.R.S., for the number and 
range of his contributions to mathematical science. 


Trials of Electrical Vehicles —In connection with 
the Automobile Club’s trial of electrical vehicles on 
Tuesday, the route was severe, and the roads were very 
heavy in mud. The “ Powerful,” entered by the British 
and Foreign Electrical Vehicles Company, carrying two 
passengers, covered 59 miles. The same company's 
“Columbia Stanhope” traversed 74 miles; their delivery 
van chose an easier route, going 7 miles, but failed to carry 
her three passengers all the way. Mr. Hart’s “Toujours 
Contente ” travelled 34 miles with two passengers, and the 
National Motor Carriage Syndicate Joel“ car carried two 


persons 37 miles, The Electric Motive Power Company’s - 


two cars ran 174 and 35 miles respectively, each carrying 
two passengers. The Canadian Electric Motor Company’s 
“ Still” carriage carried four persons 18 miles, and the 
Electrical Undertakings Car conveyed two persons 35 
miles. On Wednesday the hill-climbing trials between 
Chislehnrst and Knockholt took place. 


Lecture.— Dr. Oliver Lodge lectured at tlie West- 
bourne Park Institute last week on Modern Views of 
Matter.“ 


Lord Roberts's dispatches have frequently. 


Personal. —Mr. J. Ferguson Bell, the late manager of 
the Stafford Corporation gas and electricity works, was last 
week presented with a silver tea and coffee service, a hand- 
some salver, and a silver tray, by his friends and the staff 
and workmen, Mr. Bell is now manager to the Derby Gas 
Company. 

We observe from the Review of the River Plate that Mr. 
A. H. Preece has arrived out there to. report on the various 
stations of the River Plate Electric Light and Traction Com- 
pany, Limited, and to advise what should be done to put the 
company on a sound footing again. 

The Newport Board of Guardians have appointed Mr. 
A. J. Evans electrical clerk of the works to superintend the 
electric. light installation at the workhouse. 

At. Glasgow last week Mr. Andrew S. Dunn, the retiring 
electrical engineer and telegraph superintentlent of the Cale- 
donian Railway, was presented by the staff of the department 
with a valuable gold lever watch, bearing a suitable inscrip- 
tion recording the regard and esteem in which he has been 
held by the staff during his long connection with the depart- 
ment. Mrs. Dunn was presented with a silver afternoon 
tea service, a diamond and sapphire ring, and a pearl spray 


- brooch. 


Mr. G. Swift, of the Electric Construction Company, 
Wolverhampton, has been appointed “shift engineer” at 
the Blackburn electricity works, in the place of Mr. 
J. W. A. Benner, who has been appointed assistant engineer 
at the Accrington Corporation electricity works. 

Mr. Gilbert C. Vyle has accepted the appointment of 
assistant to Mr. A. Brooker at the General Electric Com- 
pany’s factory, Manchester; on terminating his services 
at the National Telephone Company's factory, Nottingham, 
on Monday last, the staff and employés met together and 
presented him with a handsome gold albert and seal and 
silver match-box as a slight token of their respect and esteem. 
Mr. G. C. Vyle is down in the prospectus of the current 
session of the Nottingham University College, under Prof. 
Hinton, M. A., as head of the telegraphy and telephony classes. 
This office he has resigned. | 

Mr. J. W. Beauchamp has been appointed works manager 
at the Sheffield electric light department factory, Suffolk 
Road, at a salary of £200 per annum. : 

Mr. S. E. Britton, electrical engineer to the Barking Town 
U.D.C., has been appointed electrical engineer to the 
Motherwell Burgh Commissioners at £250 per annum. There 
were 48 applicants. 


Appointments Vacant.—The Portsmouth Corporation 
wants a telephone manager and engineer at £200 a year. 
An electrical mains superintendent at £150 per annum is 
wanted for Cardiff. An assistant engineer at £110 per 
annum is required for the Bolton electricity department. 
A junior assistant is wanted for the Belfast electricity 
mains department. A first-class jointer is wanted as mains 
foreman at Whitehaven. A chief assistant engineer is 
wanted for the Cardiff electric tramways at £225 per 
annum. The Wigan Corporation is advertising for four 
enginecrs-in-charge at £104 per annum, a works foreman, 
engine drivers, stokers, and meter inspector. A resident 
electrical engineer at £200 per annum is wanted for the 
Barking electricity works. See “ Official Notices ” to-day. 


— 


Royal Institution.— The annual course of Christmas 
lectures, specially adapted to young people, at the Royal 
Institution, will be delivered by Sir Robert S. Ball, F. R.., 
Lowndean Professor of Astronomy in the University of 
Cambridge, whose subject is “ Great Chapters in the Book of 
Nature.” The first lecture will take place on Thursday, 
December 27th, at 3 o' clock, and the remaining lectures will 
be delivered on December 29th, 1900, and on January Ist, 
8rd, 5th, and 8th, 1901. | 


Institution of Civil Engineers.—The opening mect- 
ing of the eighty-second session of this Institution was held 
on Tuesday evening at Great George Street, Westminster, 
Sir Douglas Fox, the retiring President, in the chair. The 
chairman introduced his successor, Mr. James Mansergh, 
who assumed the chair and delivered his presidential 
address. : | 
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American Amenities.—Sandwiched between an article 
on “Trolley Trips“ and another on the “Growth of Grass in 
Streets,“ in a recent issue of a New York paper called the 
Electrical Review, is a dissertation on “ Technical Journals,” 
which for its calm self-satisfaction and elevation of spirit is 
in the highest degree worthy of its place of origin. Thus 
says our contemporary :— It may be said truthfully that 
in no field of industrial activity are the technical journals 


so representative, so instruotive, and so important to those 


engaged in the actual work, as in that of electricity and its 
applications ; and one may take a little justifiable pride in 
the fact that of all technical journals in the electrical field 
those published in the United States are the best. Our 


British cousins are a very close second, however, and con- 


sidering the state of development of the electrical arts in 
their country, are certainly more than creditable to their 
editors and publishers.” 

We do not propose to enter into an elaborate comparison 
of the merits of British and American technical. journals ; 
we prefer to let our work speak for itself. We are not so 
overwhelmed with admiration for American journals as is 


our American namesake, but we can, at least, credit the latter 


with knowing a good thing when it sees it, for on p. 397 of 
the same issue in which the British technical press is 
patronised we find an article on “ Molecular Changes pro- 
duced in Matter by Electric Waves.” This article was 
written specially for us, and was published in our issue of 
“September 21st; no intimation of its origin, however, 
appears in our contemporary. We regret that we cannot 
return the compliment of the Electrical Review, New Vork 
we cannot say that the methods upon which it is produced 
are by any means creditable to its editors. Unlike our 
modest namesake, we have never claimed the pre-eminent 
position in the world’s press; but in the matter of honourable 
dealings we yield to none. 


The Coal-Eating Water-Tube Boiler.—The following 
appeared in the Pall Mall Gazette on Tuesday :—“ In the 
course of a debate last session on the demerits of the water- 
tube boiler as a steam generator for our larger warships, Mr. 
Charles Wilson, M.P., the head of the Wilson line of steam- 
ships, mentioned that he was sending his steamer, Martello, 
on a 7,000-mile trial trip, in order to test the comparative 
merits of the water-tube boiler and the old cylindrical boilers 
which had been taken out of the same ship. Mr. Wilson 
claimed at the outset that a saving in weight had been 
effected, as between the cylindrical and the water-tube boilers, 
of 100 tons. The Martello's trip has been completed, and 
we learn that the results have been most unfavourable to the 
water-tube boiler (which is xot the Belleville). The coal 
consumption of the steamer, to produce the same results as 
the old cylindrical boilers, was higher by 16 tons a day, so 
that she burned on the trip 448 tons more coal than she had 
burned on a similar trip with the cylindrical boilers. This 
represents so much more coal to carry on the voyage, and 
this #48 tons of extra coal completely swamps the economy 
of 100 tons in boiler weight saved. It is only fair to say 
that Mr. Wilson has a perfectly open mind on the question ; 
this test is an evidence of it.“ We need hardly remind our 
readers that we have from time to time „laid stress upon this 
point, Which is now so forcibly demonstrated by Mr. Wilson's 
Lests, 


Night Signalling.—Signalling at night time is carried 
ont in the Navy almost entirely by the Morse code. For 
ordinary signals a hand lamp burning oil is used and the 
flashes made by mechanical means, a shutter which obscures 
the flame being alternately lifted and released at varying 
Intervals, making long and short flashes, As compared 
with the semaphore which is used by day, the Morse is 
tedious and lengthy, but when used in place of flags, where 
a single hoist of three or four flags conveys a complete 
message, there can be no question about the restriction that 
is put upon signalling at night time. An electric lamp at 
the masthead is often used in place of the hand lamp, the 
long and short flashes being produced by an ordinary Morse 
key in the lamp circuit, but the flashes are not sharp owing 
to the carbon filament taking an appreciable time to cool. 
This still further lengthens the time taken to transmit a 


ticular lamp that is glowing in each lantern. 


message, and in cases of emergency this time is of consider- 
able importance. 

A system of coloured lamps was first introduced, I believe, 
by the Americans, and subsequently by the French and 
Germans, and experiments are now being tried in our own 
Navy. The lanterns consist each of three lamps placed 
vertically, and shaded respectively with red, clear and green 
glass. These lanterns are hoisted at dusk, and are supposed 
to remain up all night ready for instant use. Suppose there 
are three in a vertical line, it will be seen that an enormous 
number of combinations can be made according to the par- 
Thus they 
may each be showing red, or one may be showing a different 
colour to the other two; or, again, all may be different. 


By this means instant distinctive messages can be sent 


according to a code. There is a very great disadvantage, 
however, in the complicated circuit, for, of course, each lamp 
in the lantern must have a separate circuit, and this means 
a mass of leads at the masthead, which get foul of the 
rigging, and are a nuisance to stow away during the day- 
time. There seems to be an opening for a switch that 
could be put into a single circuit, and made to control each 
individual branch from it independently of the rest, and 
the idea is by no means impossible of realisation. 


The Pacific Cable Scheme.—Some remarks made on 
Wednesday by Sir J. Wolfe Barry, at the meeting of the 
Eastern Extension Telegraph Company, lend authority to 
the statement that the Telegraph Construction and Main- 
tenance Company are to receive the main contract for the 
Pacific cable. They will be found in our City Notes” 
this week. 


Late Letter.—We have received, too late for insertion in 
this issue, a letter from Mr. H. Boot in reply to a critique 
which appeared in our columns last week. 


NEW COMPANIES REGISTERED. 


Richardsons, Westgarth & Co., Limited (67,599),— 
This company was registered on October 29th, with a capital of 
£700,000 in 41 shares, to acquire the undertakings of Thomas 
Richardson & Sons, Limited, Sir Christopher Furness, Westgarth 
and Co., Limited, and William Allan & Co., Limited, and to carry 


on the business of marine, electrical and mechanical engineers, 


boiler makers, founders, smiths, &c. The first subscribers (each with 
one share) are:—Christopher Furness, Kt., West Hartlepool; T. 
Richardson, Kt., Hartlepool ; D. B. Morison, Hartlepool Engine 
Works, Hartlepool; Tom Westgarth, Middlesbrough, engineer: 
G. Westgarth, Coatham Redcar, accountant; A. Harrison, Scotia 
Engine Works, Sunderland, engineer; and W. B. Peat, 3, Lothbury, 
E.C., chartered accountant. The number of directors is not to be 
less than three nor more than nine; the first are Sir Christopher 
Furness, M.P. (chairman), Sir Thomas Richardson (vice-chairmani, 
W. J. Richardson, William Allan, M.P, Stephen W. Furness, Tom 
Westgarth and D. B. Morison; qualification, £1,000; remuneration, 
£2,500 per annum, divisible. Registered office, Hartlepool Engine 
Works, Hartlepool, Durham. 


Railway Construction and General Development 
Company (Tasmania), Limited (67,614).—This company was 
registered on October 30th, with a capital of £100,000 in £1 shares, 
to acquire the business of the Great Western of Tasmania Railway 
and Electric Power Company, Limited, and to carry on the business 
of railway and tramway proprietors, electricians, engineers, con- 
tractors, &c. The first subscribers (each with one share) are:-- 
M. E. Williams, Winchester House, E.C., solicitor; J. E. Seacombe, 
72, Lucas Avenue, Upton Park, Essex, accountant; C. F. Gillard, 
80, Winchester House, E.C., clerk; F. Grant, 140, Clyde Ravi, 
South Tottenham, clerk; E. R. Maunder, 80, Winchester Hons, 
E.C., clerk; R. E. Coombe, 7, Victoria Villas, Sirdar Road; Wood 


Green, N., clerk: D. S. Whitelaw, 357, Winchester House, E. C., 


secretary; and H. W. Rydon, Winchester House, E. C., soliciter. 
The number of directors is not to be less than two nor more than 
seven; the first are to be appointed by the subscribers; qualinca- 
tion, £100; remuneration, £150 cach per annum and £50 extra fur 
the chairman. 


Me 


and electrical engineers, motor car and launch builders, &c. 
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Columbia Motor Car Company, Limited (67,615).— 
This company was registered on October 30th, with a capital of 
£1,000 in £1 shares, to manufacture, sell, let on hire and deal in 
electric motors, cycles, bicycles, tricvcles, velocipedes and vehicles, 
and to carry on the Business of electricians, engineers, smiths, wire 
drawers, tube makers, saddlers, rubber manufacturers, oil merchants, 
platers, &. The first subscribers (each with one share) are :—H. H. 
Fox, 2, Brick Court, Middle Temple, London, solicitor ; J. Woodall, 
56, Oakley Road, Canonbury, N., clerk; E. Wallace, 56, Mornington 
Road, N. W., law stationer; L. Rendell, 5, Hanover Mansions, 


Maddox Street, W., solicitor; J. B. Taylor, 40, Patshull Road, N. W., 


clerk; G. F. Seagrave, 69, Falkland Road, Harringay, N., account 
tant; and J. P. Eldridge, 16, Marlborough Road, Bowes Park, N., 
shorthand writer. Registered without articles of association. 


Electrical Trades Supply. Limited (67,616).—This 
company was registered on October 30th, with a capital of £5,000 
in £1 shares, to carry on in Birmingham or elsewhere the business 
of electrical, yas, water and mechanical appliance manufacturers, 
motor car, cycle, vehicle, dynamo, motor, telephone, bell, clec- 
trolier, accumulator, lamp and fittings manufacturers, india-rubber 
merchants, chemical manufacturers, &c. The first subscribers (each 
with one share) are:—R. A. Marples, 68, Westminster Road, 
Birmingham, electrical engineer; J. Lockett, County Chambers, 
Corporation Street, Birmingham, incorporated accountant; A. 
Hirons, 34, George Street, Balsall Heath, Birmingham, tclegraphist ; 
T. Assinder, 39, Larches Street, Sparkbrook, Birmingham, cashier; 
A. Burt, 98, Nechells Park Road, Birmingham, accountant’s clerk ; 
R. A. Hemming, 41, St. Paul’s Road, Birmingham, acoountant’s 
clerk ; T. J. Kennedy, 16, Edgbaston Road, Moseley, Birmingham, 

“manager. Registered without articles of association. 


Electric Vehicle Company of Great Britain, Limited 
(67,618).—This company was registered on October 30th, with a 
capital of £1,000 in £1 shares, to manufacture, sell, let on hire, or 
otherwise deal with electric motors, cycles, and vehicles of all 
kinds, and to carry on the business of engineers, electricians, 
smiths, tube makers, wire drawers, platers, &c. The first subscribers 
(each with one share) are:—H. H. Fox, 2, Brick Court, Middle 
Temple, London, solicitor; J. Woodall, 56, Oakley Road, Canon- 
bury, N., clerk; E. Wallace, 56, Mornington Road, N.W., law 
stationer; L. Rendell, 5, Hanover Mansions, Maddox Strect, W., 
solicitor; J. B. Taylor, 40, Patshull Road, N.W., clerk; G. F. 
Seagrave, 69, Falkland Road, Harringay, N., accountant; aud J. P. 
Eldridge, 16, Marlborough Road, Bowes Park, N., shorthand writer. 
Registered without articles of association. 


Kettle River Power Company, Limited (67,627).— 
This company was registered on October 31st, with a capital of 
£320,000 in £1 shares, to acquire all or part of the property, rights, 
shares, stock and securities of the Cascade Water-power and Light 
Company, Limited, incorporated by an Act of the Legislature of 
British Columbia in 1897, to adopt an agreement with the London 
and British Columbia Goldfields, Limited, aud to carry on in 
America and elsewhere the business of suppliers of electric light, 
heat and power manufacturers and constructors of telephones, tele- 
graphs, cables, wires, lines, meters, works and conveniences, elec- 
trical and mechanical engineers, electricians, &c. The first sub- 
scribers (each with one share) are:—Q. Kerr, 14, Estelle Road, 
Hampstead, N.W., accountant; A. R. Pearson, 64, Hurstbourne 
Road, Forest Hill, S. E., clerk; M. B. Winnall, Chipstead, Broughton 
Road, Thornton Heath, registrar; J. E. Oden, 34, Stanton Square, 
Lower Sydenham, clerk; A. P. Tosh, 27, Hillfield Avenue, 
Hornsey, N., clerk; W. Smith, 324, Stanstead Rogd, Catford, secre- 
tary ; and E. Hart, 30, Moorgate Street, E. C., chartered accountant. 
The number of directors is not to be less than three nor more than 
seven. The subscribers are to appoint the first: qualitication, £250 ; 
remuneration as fixed by the company. Registered oflice, 3, 


Laurence Pountney Lane, E. C. 


British and Foreign Electrical Vehicle Company, 
Limited (67,650).—This company was registered on November 2nd, 


with a capital of £150,000 in £1 shares, to acquire the business of the 


Leecoll Electric Battery Company, Limited (incorporated in 1899), to 
adopt an agreement with Emily H. Maquay (administratrix of the late 
S. W. Maquay) and P. E. Vanderpump, and an agreement with 
S. A. Cobbett, on behalf of the Leecoll Electric Battery Company, 
Limited, and to carry on the business of electricians, mechanical 
The 
first subscribers (each with one share) are:—E. W. Hart, Luton, 
Beds., engineer; B. H. Hart, Luton, Beds., bleacher; W. S. Jeal, 


134, High Street, Sydenham, S.E., engineer; A. Drury, 108, Shake- 


speare Road, Acton, W., clerk; A. Beckett, 94, Cambridge Road, 
Seven Kings, Ilford, clerk; S. A. Cobbett, 14, Devonshire Square, 
E. C., secretary; and S. J. Warner, 164, Lambeth Terrace, Lambeth 
Road, S. E., engineer. The number of directors is not to be less 
than four nor more than seven; the first are to be appointed by the 
subscribers ; qualification, £500; remuneration, £600 per annum, 
and a share in the profits, divisible. Registered office, 14, Devon- 


- shire Square, E. C. 


J. Wakefield & Sons, Limited (67,634).—This com- 


_ pany was registered on November 1st, with a capital of £21,000 


in £1 sharcs, to acquire the business of lamp manufacturers and 


brass founders carried on at Birmingham under the style or firm of 


“J. Wakefield & Sons,” and to carry on the business of manufac- 
turers of and dealers in gas and electric lamps, fittings and acces- 
sories, manufacturers of articles made wholly or partly of brass, 


copper, steel, iron or other metals, or of porcelain, earthenware, or 


glass, brass, iron, and steel founders, casters, stampers, piercers, 


platers, engineers, &o. The first subscribers (each with one share) 
are :—Harry Wakefield, 38, Theodore Street, Birmingham, manu- 
facturer; Walter Wakefield, 33,,Westminster Road, Handsworth, 
Birmingham, surgeon; Miss Emily S. L. Wakefield, 33, Westminster 
Road, Handsworth, Birmingham; John B. Wakefield, 38, Tneodore 
Street, Birmingham, manufacturer; Ralph W. Wakefield, 38, Theodore 
Street, Birmingham, manufacturer; Mra. Elizabeth A. Wakefield, 
51, Grosvenor Road, Handsworth, Birmingbam; and Mrs. Maggie 
Wakefield, Davos, Chester Road, Erdington. The number of 
directors is not to be less than two nor more than five; the first 
are Harry Wakefield (chairman), and John B. Wakefield; qualifica- 
tion, 500 shares ; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. ; 


a 1 


Chloride Electrical Storage Syndicate, Limited 
(35,389).— This company’s annual return was filed on October 16th, 
when 80,000 A,“ 30,000 “ B,“ 100,000 “C,” and 12,500 founders’ 
shares were taken up out of a nominal capital of £262,500 in 80, 000 
„A, 30,000 B,“ 140,000 “C,” and 12,500 founders’ shares of £1 
each. £1 per share has been called up and paid on 65,000 “ A,” and 
£157,500 is considered as paid on the remainder. 


Halifax and Bermudas Cable Company, Limited 
(28,972).—This company’s annual return was filed on October 11th, 
when the entire capital of £50,000, in £10 shares, had beeu taken 
up and paid for in full. ` 


Johnson - Lundell Electric Traction Company, 
Limited (65,699).—The company’s annual return was filed on 
October 26th, when 35,061 partly-paid, 1,131 fully-paid, and 15,950 
deferred (fully-paid) shares were taken up out of a nominal 
capital of £300,000 in 40,000 partly-paid, 4,000 fully-paid, and 
16,000 deferred (fully-paid) shares of £5 each; £3 per share has 
been called up on 35,061 shares, resulting in the receipt of 
£102,380 10s. ; £2,802 10s. remains in arrears ; £85,405 is considered 
as paid on 17,081 shares. ; 


— —— 


SUPPLY STATION ACCOUNTS. 


THE supply of electrical euergy at Leeds was 


Leeds in the hands of the company from the start, in 
Corporation May, 1893, to the end of August, 1898, when the 
Electrieity business was handed over to the Corporation. 

Accounts. As a result, the accounts issued deal with six 


months from October, 1898, to March, 1899, 
before a full financial year is reached. The comparison between 
figures for a winter period of six months and the following 12 
months is worth very little, and, although we have adopted our 
usual form of analysis, the rises and falls are to be regarded as indi- 
eating as much the difference between a winter's season and a 
wiuter with summer season as anything else. 

The extensious are proceeding rapidly. 


. GENERAL STATEMENT. 

i 3 1898. 1899. Increase. 
Total capital expenditure £236,733" £307,522 £75,006} 
Number of units sold . 1,001,540 2,005,840 2, 760 
Maximum load in kw. 2,214 2,216 2 
Gross re venue x £18,281 £36,221 TE i 
Gross expenditure 8 44,178 49,930 { 
Gross profit yi ash £14,103 £26,291 18 
Number of lamps connected 101,223 106,268 5,040 
Average price per unit sold 412d. 4°07d. — 05d. 


* Capital depreciated, 44, 217, for old material sold. Net capital — £232,516. 
Net capital. No useful figure. 

The revenue reached the substantial sum of £36,000 with an 
average of just 44d. per unit from all sources. There is little change 
in the figure. We suppose the ‘Corporation will be able to reduce 
the charge before very long. 


REVENUE STATEMENT. 
1898. 1899. 
Gross. Per unit Gross. Per unit. Increase. 


£17,182 4:12d. £84,066 407d. — 05d. 


Sale of energy .. 


Meter rents 832 20d. 2,155 26d. + 00d. 

Sale of lamps, Ko.). 16 oa 85 ess me 

Sundry ..  .. «ewe 251 06d. — 06d. 
Gross revenue .. £18,281 4 38d. £36,221 433d. — 05d. 


The costs being, as stated, between dissimilar periods, cannot very 
well be discussed, but it will be seen that oil, waste, is on the 
down grade — 04d. for this item per unit is a good testimonial to 
Mr. H. Dickinson, the engineer. The enhanced price of coal must 
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be felt very acutely by works situated in positions where a year or 


two ago very cheap fuel was available. 


and total costs under 14d. are remarkable performances. 
again, has not the advantage of much street lighting. One only 
represents the public arc lighting, and the sales on this account 


amounted to 1,000 units last year. 


Cost OF PRODUCTION. 


1898.* 
Gross. Per unit. 
Coal E780 19d. 
Oil, t d 
: roan e, oe ies 284 07d. 
a 
in generation and distri. 953 23d 
bution 
Repairs and maintenance 
of buildings, engines, 478 111d. 
boilers, dynamos &C. 
Works cost £2,495 60d. 
Rent, rates and taxes 322 08d. 


Management expenses, 
salaries of managing engi- 1,045 25d. 
neer, secretary, clerks, 

General 5 f 
char stationery and 
printing, law charges and | j 


316 07d. 


Works costs of under #d., 


Leeds, 


1899. 
Per unit. Increase. 


＋ 12d. 


03d. 
＋ 02d. 


＋ 02d. 
eae. 


+ 13d. 


+ 03d. 
+ 02d. 


—— —— — — EE eee 


Gross. 
£2,592 31d. 
361 "Otd. 
2,099 25d. 
1,118 13d. 
£6,165 73d. 
890 eld. 
2,223 27d. 
652 08d. 
£9,930 1°19d. 


— — EE eee eee 


* October, 1898, to March, 1899. Six months only. 


The gross protit of £26,000 has to provide over £12,000 for 
interest and nearly £6,000 for sinking fund (to which no previous 


contribution was made). 


The £8,000 odd difference is the surplus, 


and a handsomc figure it is from a sale of only 2,000,000 units. 
It would be an advantage if the Leeds Corporation would issue 
the accounts in the Board of Trade form. Modifications of this form 


are seldom improvements. 


Prorit STATEMENT. 


1898. 1899. 
Interest on loans . £6,256 £12,473 
. Ginking fund for repayments . se pes “we i 5,316 
Net profit carried forward .. 7,847 8,502 
Gross profit . £14,103 £26,291 


THE accounts for last year of the municipal 


Yarmouth 
Corporation 
Electricity 
Accounts. 


electricity supply at Yarmouth are pleasant 
reading, inasmuch as they show that a net loss 
of over £50 has been turned into a net profit of 
considerably over £400. The condition of affairs 


disclosed is better than might have been antici- 
pated, and it is interesting to note that in 1897 the net loss was 
£437, while last year the net profit was exactly the same figure. 


This equals ‘35d. per unit sold, so it is a considerable change. 


The 


capital expenditure last year was more than double that of the 
previous one. The units turned out in excess of 1898 are rather more 
than the increase in 1898 over 1897, while the extra load is 
slightly less, showing an improving load factor. 


GENERAL STATEMENT. 


1898. 1899. 
Total capital expenditure £35,723 440, 265 
Number of units sold 243,669 299, 179 
Maximum load in Kw. 267 319 
Gross revenue £5,165 6,457 
Gross expenditure... £3,206 23, 818 
Gross profit £1,959 22, 639 

Average price per unit sald 493d. 5°Old. 


Increase. 


£4,642 
55,510 
52 


£1,292 ` 


£612 
£680 
+ 08d. 


The following figures showing the position of affairs in the last 


three years are instructive :— 


Units Pane Units. Total Maximum 

generated, lamps. Private. sold. load. 
1897 .. 271,420 69,240 120,760 190,000 213 
188 „. 333,731 78,500 165,169 243,669 267 
1899 ... 410,959 81,259 217,920 299,179 319 


Net 
profit. 
— £437 

— £57 


+ £437 


In 1897 there were 72 public are lamps, there are now 77. The 


revenue per unit, curiously enough, shows atenglency to rise. 


all sources the figure per unit has gone up nearly 5, d. 


REVENUE STATEMENT. 


1008. 
Gross. Per unit. 
Sale of energy .. £5,002 4°93d. 
Meter rents 163 16. 
Sile of old material ee asia 


Sundry fees, &c. 


Gross revenue... 45,165 509d. 


1899, 
Per unit, 
501d. 

16d. 


Grou: 
£6,238 
202 


266,457 5 


From 


Increase. 


The costs are steadily coming down, and with the exception of 
“coal” and “management salaries,” in which there are slight 
increases, and “oil, waste, &c.,” which is unaltered, all the items 
show a drop. The change is shown by the figures given :— 


1897. 1898. 1899. 
Works cost 2°56d. 2˙43d. 2˙35d. 
Total cost 3·˙34d. 316d. 306d. 


“ Wages” and “repairs” are particularly moderate for a small 
station, and we congratulate Mr. Gordon Bryant, the borough elec- 
trical engineer, upon these results. The works are obviously 
assessed much higher than before; in 1897 the sum of £66 covered 
everything under this head. 

Under “ wages” we have included the cost of attending, trim- 
ming, and repairing the public lamps, as the details are not given. 
Excluding this addition to the station wages, the figure is £468, 
which works out at 375d. per unit. 


Cost oF PRODUCTION. 
1898. 19899. 
Gross. Perunit. Gross. Per unit. Increase. 


£1,311 1°29d. £1,687 1°85d. + 06d. 
318 31d. 379 31d. 00d. 


Coal, and unloading same. 

Oil, waste, water and engine } 
room stores. 

Salaries and wages incurred 
in generation and distri- 


bution, and attending, 


l 598 59d. 646 52d. — 07d. 

repairs, renewals of pub 0 f 

lamps and carbons. 

Repairsand maintenance of 
buildings, engined, balers | 


dynamos, &c. 
Works costs 


1 rates and taxes ge 
anagement expenses 
salaries of man sect 
neer, secretary, clerks, &. 
Establishment charges, sta- 
tionery and printing, r 


245 24d. 214 »17d. 


£2,926 2·35d. 
200 164d. 
563 45d. + 02d. 


£2,472 2˙43d. 
169 17d. 


charges and insurance 
Other expenses 


Total costs . £3,204 316d. 48,818 306d. 


——— 


In the profit statement it is shown that a part of last year's 
surplus is devoted to wiping out the deficit in 1898, a small sum is 
put aside to cover possible bad debts this year, and the remainder 
is carried forward. In 1898 the financial charges absorbed £2,016, 
and i year took £186 more, or £2,202. 


PROFIT STaTHMENT. y 


1888. 1809. 

Interest on loans 41,029 £1,141 
Sinking fund for repayments : oe 987 1,061 
Net profit carried to cover last year’s deficit s F 57 
j 40 cover bad debts in 1900 sins 9 

1 „ forward 5 — 57 371 
Gross profit £1,959 £2,639 


CITY NOTES. ; 


Eastern Extension, Australasia, and China Telegraph 
Company, Limited. 


Sir JohN WorFR Barry, K. C. B. (chairman), presided on Wednes- 
day afternoon at Winchester House, Old Broad Street, over the 
fifty-fourth half-yearly ordinary general meeting of the above com- 
pany, and, in moving the adoption of the report, said that that 
being the first time that he had had the pleasure of meeting the 
shareholders as chairman, he wished to bespeak from them every 
consideration in his arduous duties of representing the company. 
They ought also to recognise the great services of the late cbair- 
man, the Marquis of Tweeddale, who was, they were glad to say, 
continuing his work on the board. The gross revenue of the com- 
pany had amounted to £313,000, against £324,000 in the cor 
responding period of- 1899, which on the face of it appeared to 
indicate a decrease of £11,000. That was only an apparent 
decrease, for, on the contrary, there bad been an increase amount: 
ing to about £5 ,000, aud the reason why the figure appeared to be 
n decrease was that duriug the half-year they had received less by 
£16,200 than they had last year in consequence of the terminatice 
of the Australian subsidy. On the other hand, they were relieved 
from the payment of £25,545 in former years, which was applied w 
sinking fund to deal with the termination of the subsidy. They 
had, therefore, only contributed in the present year £7,583, and 
were really a great deal better off than they were as far as th 
traffle of the cables was concerned. When the debenture debt wat 
paid off, as it would be in the course of the present year, the re rens: 
account would be benctited to the extent of about £18,000 per 
aunum. The working expenses had amounted to £108,660, s 
against £107,266, an increase of £1,304. That increase was account 

for by the contribution to the pension fund, which bad bee? 
remodelled in accordance with the arrangement which had deen 
made, and certain expenses connected with negotiations whick bad 
taken place in the half year. They were in a position to FAY 
£62,500 in the usual dividends, and were able to transfer E10, N 
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to general reserve, and £5,000 to reserve fund in connection with 
the removal of the head office, and there remained a balance 
of £16,832, which was carried forward to next account, as 
against £13,000 carried forward in the previous half-year. 
As they were aware, the unissued balance of 50,000 shares of the 
company’s share capital was allotted a few months ago to the 
shareholders at a premium of £3 per share, or £13 each, the 
object being to provide funds towards meeting the company's 
financial obligations in connection with the Cape-Australian cable 
contract. The whole of the shares were taken up, and an official 
settlement and quotation had recently been obtained. The 
shares now stood at about £1 premium, and after December 
3lst next they would rank pari passu with the old shares 
in regard to dividend. It would be seen from the report 
and accounts that the Tasmanian duplicate cable was partially 
renewed during the half-year at a cost of £13,239, and that the 
general reserve fund had been debited with this amount. The work 
was carried out by means of the company’s local resources, other- 
wise it would have entailed a much larger expenditure. The advan- 
tage of keeping an adequate supply of spare cable in the Far East 
was clearly demonstrated during the recent outbreak of troubles in 
China, when owing to the intermittent working of the Chinese 
landlines between Shanghai and Peking, submarine cable communi- 
cation was urgently required by the Allied Forces to enable them 
to communicate with their Governments. Fortunately this company 
and the Great Northern Company had accumulated large stocks of 
cable at Singapore, Hong Kong and Shanghai, and, having ships on 
the spot, they were able to promptly meet the requirements, not 
only of the British Government in eonuection with the Wei-hai- 
Wei, but of the general public and foreign Governments. Had they 
not been so fortunately situated at this critical juncture, the strong 
position which they now occupy in China might have been seriously 
imperilled. After the many statements that have recently appeared 
in the newspapers respecting the all-British Pacific cable, they would 
no doubt expect him to make a few remarks on the subject. The 
latest important development was the public invitation for tenders, 
which had to be sent in not later than August 14th last; and, 
although the result had not yet been officially announced on this 
side, the Premier of New South Wales had informed the Parliament 
of that Colony that the Imperial Government had recommended the 


acceptance of the Telegraph Construction and Maintenance Com- 


pany’s tender—amounting, with cost of stations, apparatus, main- 
tenance ship, &o., to nearly two millions sterling. is was for a 
single line of cables, and included only one maintenance ship. A 
Bill had accordingly been passed through the New South Wales Parlia- 
ment, authorising the Government to bear their share of the proposed 
expenditure. They understood that a similar Bill would have to be 
passed by the Victorian Parliament before the tender can be 
accepted; and, as the new Victorian Parliament was expected to 
meet next week, we assumc that in a very short time the Pacific 
Cable Committee would be in a position to conclude a contract for 
the manufacture and laying of the cable. In any case, however, 
two years at least must elapse before the cable could be opened for 
traffic; and, with its enormously long stretch between Vancouver 
and the Fanning Island (3,671 nautical miles), the cable would 
necessarily be a very slow one. Consequently, with their vast net- 
work of cables, and the additional facilities which the new Cape- 
Australian cable could afford, they did not fear the result of the 
threatened competition. As regards the tarifis, they had 
already arranged to reduce—on a standard revenue basis 
—down to 28. 6d. a word, or 6d. below the minimum 
tariff which they understand the Pacific Cable propose to accept. 
The tariff to South Australia and the other contracting colonies was 
reduced on May lst last from 4s. 9d. to 4s., and as the standard 
revenue has been maintained, there would be a further reduction on 
January lst next of 6d., making the rate 3s. 6d. per word. Should 
the standard revenue still be maintained, the tariff would be further 
reduced to 38. on January 1st, 1902, and to 28. 6d on January Ist, 
1903. The first section of the Cape-Australia cable, viz., between 
Durban and Mauritius, was expected to be laid carly next year, and 
the whole line ought to be completed and opened for traffic by the 
end of 1901. 

The Marquis of TwWEEDDALE seconded the motion for the adoption 
of the report, and it was carried. 

It was also agreed, on the motion of Mr. Jonn Newton, that 
a vote of thanks be passed to the Marquis of Tweeddale, and that it 
be left to the board to recognise his services in any way they thought 


proper. | | 


Brisbane Electric Supply Company, Limited. 


Tue eighth half-yearly report of this company was presented at the 
meeting held on September 20th. It states that the position of the 
company has considerably improved, aud that the improvement is 
not merely on paper, but has taken the more tangible form of reduc- 
tion of liabilities—the bank overdraft having been reduced by nearly 
£1,200, and the sundry creditors having been reduced by over £700 
—while the assets of the company have not altered materially since 
the annual meeting in March last. At that time the benefits 
expected from the removal from Edisun Lane to Ann Street, and 
from the expenditure in new plant, had not yet accrued, and the 
profits were balanced by the heavy writing off of the discarded 
Edison Lane plant. But this half-year shows clearly the advantage 
derived from the new station, and the hopes expressed at last 
meeting have been fully justiſied, particularly in regard to works 
cost per unit, which is a little over half the amount incurred at 
Edison Lane. The business is still expanding and fresh customers 
coming in every week, so that the new 5U-Kw Parker set by the ss. 
Ilola, due this month, will be at work noue to soon to cope with the 


a 


load. The output for the half-year was 125,000 units (equivalent to 
250,000 per annum), and the revenue for the same period from all 
sources was £2,933 (equivalent to £5,800 per annum).“ 


The West India and Panama Telegraph Company, 
Limited. 


THE directors’ report for the half-year, to be presented at the 
meeting to be held on 15th inst., reads :— | 


The directors submit the accounts for the six months ended Jane 30th, 1900. 
The amount to credit of revenue is £27,737 178., against £80,929 10s. 8d. for the cor- 
responding half-year of 1899, and the expenses have been £21,721 lls. 10d., against 
£21,492 96. Bd., leaving a balance of £6,006 5s. 2d. The directors must express 
their regret at this inadequate result, which is attributable to low rate: and the 
continued unsatisfactory condition of West India trade. To the profit of 
£6,006 58. 2d. for the half-year there is to be added interest on investments 
amounting to £2,737 128. 7d., making, with £279 6s. 8d. brought forward from 
last account, a total of £9,028 4s. 5d. to the credit of revenue. The cumulative 
dividends for the half-year on the first and second preference shares amount to 
£11,769 128, and towards meeting these dividends a further sum of £2,746 7s. 7d. 
is required. It was pointed out in the last half-yearly report that there was a 
substantial increase over cost in value of the investments of the reserve fund; this 
is still fortunately the case, and the directors again recommend that the cumula- 
tive preference dividends be paid, and thata dividend of 6d. per share (free of 
income-tax) be paid on the ordinary shares, and for this purpose the sum of 
£6,000 has been transferred from the reserve, leaving £958 118. IId. to be car:ied 
forward to the current half-year's account. This wil! still leave the value of the | 
investments greater than their cost, as shown in the accounts. In the last 
report the directors stated that they had addressed the Secretary of State for the 
Colonies, pointing out the tion of the company, and asking for Imperial aid. 
To that application a reply from Mr. Cham erlain was received, ee pre ne 
regret at his inability to recommend a grant to the compeny from the Imperial 
funds. As this grant would have been in the nature of aid to West India com- 
merce, by enabling the company to-maintain its existing low tariffs, the direc- 
tors, feeling that the company had a strong claim upon tha Government, laid 
before Mr. Chamberlain further statements regarding its position, the origi- 
nating causes of it, the great value of the system to the Imperial Government 
and the Colonies, and solicited a reconsideration of the company’s appeal. To 
these further communications a reply from Mr. Chamberlian was received on 


7 the 26th ult, stating that, after full consideration and consultation with the 


Lords Commissioners of the Treasury, he regrets that be cannot reconsider his 
decision. The directors will have to carefully consider this decision, with a 
view to taking future action in the interests of the company. A copy of the 
correspondence with the Colonial Office is enclosed herewith. The company’s 
duplicate system, comprising 24 oables, of a total length of 4, 680 knots, con- 
tinues in good working order. 


Prospectuses. 


Tue list of subscriptions to the Electrical Power Distribution Com- 
pany was to close yesterday. The issue consisted of 12,980 £10 
ordinary shares at £1 premium, and was offered on behalf of the 
British Electric Traction Company and the Brush Electrical 
Engineering Company by the Electric and General Invest- 
ment Company. The nominal capital is £300,000 in £149,800 
ordinary, and £150,000 preference, and £200 deferred (£1 shares), 
and of this there is already issued and paid up £20,000 ordinary 
and £200 deferred. The position of the deferred shares is that 
after the ordinary have received 10 per cent., one moicty of the 
surplus profits available for distribution goes to them. The deferred 
share rights may be extinguished within 10 years for £10,000 cask. 
They are held by Messrs. E. Garcke, W. L. Magden, J. S. Raworth, 
and R. P. Sellon. 

The company was formed in 1898 with a nominal capital of 
£20,200, the whole of which has been paid up, for the purpose of 
securing and working concessions for electrical power distribution. 
The prospectus stated :— a 

In many of the industrial and other districts of the United Kingdom there is 
wide scope for the supply of electrical energy for lighting, 1 
railways, and other power purpo:e*. Considerable economy can be effected in 
the generation of electricity by comb the supply for these various purposes, 
and an agreement has been made with the British Electric Traction Company, 
Limited, under which that company will, whenever possible, co-operate wit 
this company and take electrical energy for their tramways and light railways 
from the power stations of this company. The operations of the.company will 
comprise the construction and working of electric power distribution under- 
takings in various localities, the promotion and acquisition of powers for such 
undertakings, and the supply of electric energy in bulk to other authorised 
undertakers. ‘These operstone may be carried on by the company itself or 
by means of associated companies formed for the purpose. From these and 
other sources the directors believe that large profits will be realised. The 
policy of the directors will be to reserve to the company a substantial interest 
n each associated undertaking, and they will use their influence and well- 
known experience in electrical work to ensure economical administration. 

The prospectus contained particulars of various electric lighting 
and tramway powers which have been obtained for the county of 
Durham (the County of Durham Electric Power Supply Act, 1900); 
the North Metropolitan District (Electric Power Supply Act, 1900); 
the county of Surrey, and other places. 

Numerous contracts have been entered into, and particulars of 
these are given with the prospectus. The directors of the company 
are J. S. Raworth (chairman), W. L. Madgen (managing director), 
C. S. Hilton, R. P. Sellon. The secretary and offices are:—Q. J. 
Somerville, Surrey House, Victoria Embankment, W.C. 


Another company which has this weck been before the public, and 
whose, list closed yesterday, is Messrs. Richardsons, Westgarth 
and Co., Limited, marine and electrical engiueers, boiler makers, 
&c. The company, with a capital of £700,000 and £350,000 44 per 
cent. perpetual debenture stock, is to amalgamate and coucentrate 
under one management the businesses of Thomas Richardson aud 
Sons, Limited, of Hartlepool (the sole representatives in this 
country of Brown, Boveri & Co., of Baden,; Sir Christopher 
Furness, Westgarth & Co., Limited, of Middlesbrough ; and William 
Allan & Co., of Sunderland. £200,000 ordinary shares (£1), and 
£150,000 6 per cent. preference (£1), and £100,000 debentures, have 
been applied for by shareholders and directors in the amalgamating 
companies, and the remainder has been offered for public sub- 
scription. The issue will- provide 4200, 000 in cash for working 
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capital and extensions. After 8 per cent. has been paid on the 
ordinary capital, the residue of the profits each year will be held in 


reserve until £100,000 is accumulated, and this amount will remain 


primarily for the security of the preference shareholders. 


/ 


The London United Tramways Company, whose enterprising 
undertakings are by this time familiar to most people in the elec- 
trical world, has this week been offering for subscription £350,000 
4 per cent. first mortgage debenture stock. So far, upon the elec- 
trical equipment of the first sections to be taken in hand, and the 
equipment of the Chiswick generating station, and so on, the expen- 
diture has been over £500,000. This is for 16 miles of route, of 
which 11 are now about to be put into operation, the other five 
being expected to be finished by next summer. A further outlay 
upon these sections will be incurred, amounting to about £300,000, 
making a total capital outlay of £800,000, which will be a security 
forthese debentures. The economy and other advantages from 
electrical working are expected to lead to large profits. The list 
closed on’ Tuesday. ‘ 


Atock Exchange Notices.—The Committee has appointed 
special settling days as under:—Tuesday, November 13th. Davis 
and Timmins, Limited.—20,000 vendors’ ordinary shares of £1 cach, 
fully paid, Nos. 27,001 to 47,000. Pearson Fire Alarm System, 
Limited.—Further issue of 4,300 shares of £1 each, fully paid, Nos. 
140,001 to 140,300. Willans & Robinson, Limited.—Furtlr issue 
of 10,000 ordinary shares of £5 each, issued at £3 per share pre- 
mium), £2 paid (of which £1 is capital, and £1 premium), Nos. 
90, 001 to 100,000; and 10,000 6 per cent. cumulative preference 
shares of 45 each (issued at £1 per share premium), 42 paid (of 


which £1 is capital, and £1 premium), Nos. 70,001 to 80,000, and- 


has also ordered the undermeutioned securities to be quoted in the 
Official List :—City of Buenos Ayres Tramways Company, Limited. 
_ —Further issue of 20,000 sbares of £5 cach, fully paid, Nos. 135,001 
to 155,000. Willans & Robinson, Limited.—Further issue of 10,000 
6 per cent. cumulative preference shares of £5 each, fully paid, Nos. 
60,001 to 70,000. 


Bristol Tramways Company.— The dircetors have 
clected Mr. George White chairman of the company. Mr. Samuel 
White takes Mr. Low's seat, and succeeds Mr. George White as 
managing director of the company. Mr. J. Clifton Robinson, C. E., 
was elected to the vacancy created by the death of the late Mr. 
William Butler, and Mr. Henry F. Couper (who has been assistant 
secretary .for some years) has been appoiuted secretary to the 
company. | 


The New Zealand Electrical Syndicate, Limited.— 
Warrants for the half-year’s interest on the 6 per cent. first mort- 
gage debentures, and fur the half-year's dividend on the 7 per cent. 
cumulative preference shares have been posted. 


British Electric Traction Company.—The interim 
report just issued states that an interim dividend on the ordinary 


shares at 6 per cent. per annum for the half-year ended September 
30th will be paid on December 22nd. ’ 


Kidderminster and District Electric Lighting and 
Traction Company.—The transfer books and register of members 
will be closed from 7th to 15th inst. inclusive. 


‘TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the weck 
ending November 8rd, 1900, were £205; corresponding period last vear, 
£189; increase, £16. Total to date, £19,086; corresponding period lust year, 
£19,061; increase, £25, 8 


The Bristol Tramways and Carriage Company.— The receipts for the week 
ending November 2nd, 1900, were £2,807 7s. 4d.; corresponding period last 
year, £3,139 78. 8d.; decrease, £242 108. 4d. 


The Central London Railway.—The receipts for the week ending November 8rd, 
1900, were £6,564; previous week, 46, 102; increase, £162. Total receipts 
to date (14 weeks), £71,062. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending November 4th, 1900, were £1,936; corresponding week last year, 
£1,045; increase, £891. Total to date, £28,394; corresponding period last 
year, £17,344; increase, £11,0.0. Miles open, 1900, 44; 1899, 33. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending November Ist, 1900, were 4381 Js. Id.; corresponding week 
last year, £453 158. Id.; increase, £30 %s. Od. Total to date, £18,261 ls. 3d.; 
corresponding period last year, £16,706 148. 81.; incroase, £1,494 63. 7d. 


The Dover Corporation Tramways.—The receipts for the week endin 
November 3rd, 1900, were 4187 17s. 2d.; corresponding week last year, £17 
33s. lld.; increase, £12 38. 3d. Total to date, 49, 241 ds. OdAd.; corre- 
sponding period last year, £8,818 178. 10d.; increase, 4425 68. 23d. Miles of 
track open, 8. Car miles run, 1900, 4,068; 1499, 41,756. Number of cars, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
November : nd, 1900, were as follows :—D. U. T. Co., horse cars, £26 28. 9d. 3 
ditto, electric cars, £3,165 168. 9d.; D. 8. D. Co., electric cars, £705 128. 10d. 3 
total, £4,197 12s. id; corresponding week last year--D. U. T. Co., horse 
cars, £207 98. 10d.; ditto, electric cars, £2,'.71 138. 4d.; D. 8. D. Co., elec- 
tric cars, £692 s. 6d.; total, £3,071 lls. M.; increase, £526 Os. Ad.; 
aggregate to date, £46,914 lis. 7d.; aggregate to date last year, £77,813 
178. bel.; increase, £9,100 17s. 2d. The mileage worked is 44 miles elec- 
trically, 1 mile by horses, as against 35 miles electrically, 9 miles by 
horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 4tb, 1900, were £1,561; corresponding week last year includes 
date of embarkation of luth Hussars for South Africa), £1,875; deer ease, 
4312. Total from July Ist, 1900, £80,155; ditto corresponding period 
last year, £29,077; increase, 4778. Miles open, 6°57 chains. 


STOCKS AND SHARES. 

: Wednesday Evening. 
AFTER our own clection, the American. The polling across the 
herring pond has so greatly engaged the attention of Stock 
Exchange operators on this side that they have found time to 
devote to little else besides securities likely to be affected by its 
result. The Anglo-American telegraph market has benefited to a 
small degree, the B. stock more particularly, the price having 
risen 1 per cent., and, as we pointed out a fortnight ago, possesses a 
fair chance of further improvement. The majority of changes in 
the telegraph department are in the upward direction. Electricity 
supply shares are almost unaltered, and in the railway section the 
tone is heavy. 

Two promotions of peculiar importance to those interested in 
electricity have been made during the week. Last Saturday the 
London United Tramways Company announced an issue of 
£350,000 4 per cent. First Mortgage Debenture stock at par. The 
prospectus reads excellently, and the premium of 3 to 5 per cent. 
established by the market seems to us to be fully justified. As the 
stock is redcemable at 105 in 1920, we do not anticipate any further 
advance in price until the Money Market becomes easier. The 
second issue to which we refer is the Electrical Power Distribution 
Company, Limited, which appealed for £129,800 in ordinary share 
capital. The shares of £10 each are offered by the British 
Electric Traction Company and the Brush Electrical Engineering 
Company at a premium of £1 cach, the calls being spread 
over a period of eight months. A cleaner“ prospectus has not 
been published for some time, there being no waive clause, the 
agreements set out at length, promotion money frankly stated, and 
80 On, 

We have heard some alarm manifested at the way in which 
capital is now being invited for the purposes of supplying power for 
electric traction and the like. Critics object, for instance, to this 
new Electrical Power Distribution Company, with its nominal share 
capital of £300,000. But these gentlemen appear to overlook the 
wide scope. there exists in Great Britain for such undertakings. 
Let the objectors look at the capital outstanding for traction 
enterprises in England, and see how it compares with that of 
similar companies in New York, Berlin, Paris and other centres, in 
America or on the Continent. This country is only just awakening 
to the possibilities of the new haulage power, aud capital must 
surely be forthcoming to develop it. 

From buying up all the Electricity Supply Debeutures 
in the market, investors have gone on to similar securities 
in the telegraph list. There appears to be a growing demand for 
these stocks, and as many of them are on a fairly cheap level, no 
valid reason can be assigned why the purchases should not spread 
still further in this market. As regards stocks other than pre- 
Ordinary, there is an advance in Anglo B,“ as we have already 
observed, and a corresponding shrinkage of 1 per cent. in Eastern 
Telegraph Ordinary. We do not suppose that the latter has any- 
thing to do with the company’s generous reduction in the tariff rates 
for relatives of soldiers serving in the Far East. Indo-Europran 
shares — amongst the most solid of their class— are £1 higher, recover- 
ing the dividend deducted on October 26th, and a little more ‘into 
the bargain. 

Determined attempts were made early in the week to “smash” 
the price of National Telephone shares. Lines of 500 and 1,000 
were lustily offered in market overt, and at one time the quotation 
fell to 43. It was quickly realised that these were mainly ber 
tactics, and the price advanced to 43, with hardly a share changing 
hands. National Telephones have not been the centre of so much 
dramatic excitement for a lony time. United River Plate Tele- 
phone new shares are 34—37, £3 10s. paid, which is about the same 
price, proportionately, as those of the old. The Consolidated Tele- 
phone squabble has simmered down for the time being. 

All shareholders in the Cape Electric Tramways Company should 
make a poiut of attending the meeting next Wednesday to protest 
against the unlimited power which the directors propose to assigu 
themselves iu making the new issue of shares. We referred brietly 
to the matter last week, and are glad to see that our line has since 
been followed by the jFesiminster Gazette, by the Daily Mui, aud 
the Financial News. We do not for one moment suggest that the 
Cape Electric Board would make anything but good use of its 
powers, but the precedent which it thinks of setting can only be 
regarded as a dangerous one for shareholders as a body. 

The Electric Railway market is irregular, but pronounced weak- 
ness became evident in City and South London on the appearmu-e 
of a small seller, who only got 54 for his stock. Central Londons 
keep up well, their C. I. V. traffics“ helping the price. A rise oi 
5s. has brought the Preferred Halves into line with the Deferred. 
The issue of the Baker Street and Waterloo Railway prospectus is 
imminent. The share capital will be £2,350,000, and there are aisa 
borrowing powers for nearly £1,000,000 more. 
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üii digi Business done 
Present Dividends for N ae „5 
Issue. NAME: the last three years. O tober Bist. N Tth. November Tth, 
1897. | 1898. 1899. est. | Lowest. 
110,900 | African Direct Telegraph, 4 % Debs. . S — | 99 —103 99 —103 is 
125,000 | Amazon Telegraph 5 % Debs., Nos. 1 to 1 250 Red. us . | 85 — 90 | 85 — 90 
875,520 | Anglo-American Telegraph ... ae £3 98. 73/6 | 52 — 54 52 — 54 
3,062,240 Do. do. 6% Pref. sii si . (Stock 8 6 6 96 — 98 97 — 99 
3,062,240 Do. do. Deferred „ 18a. VI 78. 101— 102 | 10}— 10% 10% 108 
44, Chili Telephone, Nos. 1 to 44,000... iss se Ss 54 3 4 & 3 — 33 3 — 31 925 ane 
10,000, 0008 Commercial Cable 00 | 8 8. 8 165 —175 165 —176 ie 
1,563,078} Do. do. ö 500 ) year 4 4 5 1 Deb. Stock Red. Stock dae . {101 —103 101 —103 1014 
16,000 | Cuba Telegraph : 10 79 8 7 % | 61— 7d] 64— 734 oe 
6,000 Do. 10% Pref. 10 10 10 . | 144—15$xd| 144— 153 
12,931 |. Direct Spanish . Bhs 5 4 4 4 * 31— 4% 31— 43 
6, 000 Do. do. Cum. Pret. 5 10 ve ic 9 — 10 9 — 10 
30,000 Do. do. is 1 .. 100 —104% 100 —104 % 
60,7102] Direct United States Cable 20 | 34% | 34% | 3 % | 102— 102 | 10}— 103 
111,000 | Direct West India Cable, 44 Reg. Deb. = 99 —102 99 —102 . 
4,000,000 | Eastern Telegraph, Ord. Sto l 8 Stock 7 7 X 7 * 149 —154 148 —153 1503 149 
1,795, 000 Do. 34 Pref. Stock eae ; T sats . | 99 —102 98 —101 ue 
1,432,268 Do. Mort. Deb. Stock Red. ... Stock 4 ass . . 113 —118 xdj113 —118 113} | 113 
250,000 | Eastern Extension, 8 and China Telegraph ... | 10 | 7 76% 7 % 141— 15} | 143— 154 144 
6700| [ PO. 5% (Aus. Gov. Bub.) Deb., 1900, red. 35 100 5 % = = 
drzs., reg. 1—1,049, 3,976—4,326 
26,6002 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 wee — . bea SSS hae 
320, 0007 Do. 4 % Deb. Stock ... 4 114 —119 114 —119 
Eastern and South African Telegraph, 4 X Mort. Deb. } A = 
300,000 { Bee Tes shoo con ane 99 —102 100 —103 
200,000 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 N .. 100 —103% | 99—102%xd a 
180, 227 | Globe Telegraph and Trust ... 43 535 68% 103— 11 104—11 1014 
180,042 Do. do. 6 % Pref. 6 6 15 — 154 15 — 151 154 
150, 000 Great Northern Telegraph, of Copenhagen 10 123 31 — 33 31 — 33 85 
ax and Bermuda Cable, 44 Y ist M ort. Debe., tis 2 
84,300 J Halif 0 i 100 | .. |... 98 —101 98 —101 E 
17,000 | Indo-European Telegraph 10 % |10 % |10 % 48 — 52xd| 49 — 53 50} 
100,0007; London Platino-Brasilian Telegraph, 6 % Debs. 6 V 103 —106 104 —107 aa 
72, 680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 at p 249 a 1 i— 1 : 
86,492 Do. do. do. 6 % Pret. 2 Nos. 1 to 8640 4 4 5 1— 1 — 1 ii 
490,000 | National Telephone, 1 to 490,000 6 6 5 44— 48 44— 49 435 
15,000 Do. 6 Cum. ist Pref. 6 6 6 13 — 15 13 — 15 os 
15,000 Do. 6 % Cum. 2nd Pref. ... 6 6 6 13 — 15 13 — 15 = 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 6 5 — 5 5 — 52 a 
2,000,0002 Do. 34 % Deb. Stock Red. 34 33 34 96 — 99 9 —99 964 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 g— 1}xd — 14 Ge 
100, 000? Pacific and European Tel., 4 % . Debe., 1 to 1,000 . 100 | 4 P .. 100 —103 |101 —104 sie 
11,839 | Reuter’s. m 8 | 5 5 5 — 8, 7 — 8 or 
3,381 Submarine Cables Trust ; a es . 125 —130 126 —131 Sus 
58,000 | United River Plate Telephone 75 5 5 6 7 4 — 53 42— 54 me 
16,639 Do. do. 5 V Cum. pret.) Nos. 1—16, 639 wai a ‘ae 44— 53 | 42— 54 a 
179,947 Do. do. 5 Y Debs. . m sss 104 —107 |104 —107 78 
200,000 West African Telegraph, 6 % Debe... me ee 98 —101 | 98 —101 n 
30,008 | West Coast of America, Nos. 1—30, 000 and 53 83,008 , — 4— ee 
150,000! Do. do. 4 J Debe., 1—1,500 gua. by Bras. Sub. Tel. des Wil, ae 100 —103 [100 —103 5 
389,731 Western and Brazilian Telegraph 4 % Deb. ei Red. . das sa . — 85 
207,930 Western n Ltd., Nos. 1207, 930 ae 7%17% 7 % 144— 15 144—15 144 
75,000 Do Debs. 2nd seriea, 1906 aie ss 5 103 —106 103 —106 888 
88,321 | West India and 8 elegraph .. ie 2 2% 8% — 1 — 1 
34,563 Do. do. do. 6 % Cum. 1st Pref. ... 6 ix se 64— 73 61— 74 
4,669 Do. do. do. 6 % Cum. 2nd Pref.... 6 6— 7 6— 7 
80,0007 Do. do. do. 5% Debs., Nos. 1 to 1,800 5 105 —108 105 —108 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5| 4 6 6 5 7 — 8 7 — 8 se eli 
12,000 Do. do. 7 % C um. Pref. 5 7 gis ii 8&— 91 84— 5 pis 
50,000 iar Cross and Strand Electricity Supply __.... aes 5 7 8 % 9 „ 9 — 103 94— 104 10 93 
20,000 do. do. do. 44% Cum. Pref. 5| pes 5 Si 5 6 54— 6 aes r. 
34,000 «Chelsea Electricity Supply, Ord. 516 6 % %| 6— 6 6— 6 6 63 
150,000 Do. do. Y Deb, Stock Red. ... Stock 44 ue . 110 —113 110 —113 111? 1112 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000... | 10 10 6 & 4% 81— 9$ 84— 988 
40, 000 Do. Cum. Pref., 1 to 40,000 . 10 | 6 6 . | 124—133 13 — 133 134 | 133 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) ‘all paid 8 gis .. 125 —130 125 —130 tes 98 
40,000 County of Lond & Brush Prov. Elec. Ltg., Ord. i—40,000 | 10 ni | nd |4%| 81— 94 81— 93 9 
i 20,000 Do. do. do. 6 % Pref., 40,001 —60,000 10 6 / 6 „ 11 — 12 11 — 12 N 
; 200,000 Do. 44 % Deb. Stock, Prov. Certe (all paid) Rd see. cis sme 108 —111 108 —111 er 
; 26,100 | Edmundson’s Elec. Corp., Ord. Shares oe 5 5 5 7 * 44— 5 44— 5 , as 
' 75,000 Do. do. 44 V 1st Mort. Deb. Stock. 100} .. | ow. 101 —104 101 —104 ae 
110,000 | London Electric Supply Corporation, Limited, wae - 3 922 1g— 23 12— 23 dig 
4 49,840 Do. do. do. do. 6% Pref.| 5 6 % 44— 54 | 4— 54 a 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock 100 —102 100 —102 Ds 985 
85,000 Metropolitan Electric Supply, 101 to 62, 5000 10 6 6 % 5 % | 134— 144 133— 143 | 1318] 133 
220,000} Do. 44% First Mortgage Debenture Stock — 43 et ae —115 112 —115 i 985 
220, 000 Do. 34% Mort. Deb. Stock Red. . Stock 97 —100 97 —100 982 984 
6,452 Notting Hill Electric Lighting ws ses 10 | 6 15 — 16 15 — 16 side sisi 
40,000 St. James’s and Pall Mall Electric Light, Ord. wes : 175 ig M4 w — = 15 — 16 159 155, 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 8— 9 cae I ae 
12,000 | Smithfield Market Elect. Supply, Ord. ... A | 2— 23 95 
50,000 Do. do. 4 % Deb. ios 3 85 — 95 j 
65,000 | South London Electricity Supply, Or 5 24— 33 24— 34 is as 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 % a % 13 % | 12 — 13 12 — 13 123 123 
* Subject to Founders Shares. Quotations on Liverpool Stock Exchange. 
i Dividends paid in deferred share warrants, profite being used as capital, 


Unless otherwise stated all shares are fully paid. 
Dividen 


ds marked § are for 4 year ‘consisting of the latter 


of one year and the first part 


the next, 


oe = , 
4 Y 
1 
0 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
“Presens | OO ² 8850 emg for | Closing | _Olosing | Business done 
e NAME. Sor | p, Dividends A Quotatisn | Quotation | week erde 
Share. Oct, glst. Noy. 7th. Nov. 7th, 1900. 
. 1897. | 1998. | 1899. Highest | Lowest 
20,000 British Aluminium 7 % Cum. Pref. . 10 „ 85 i 9 — 10 9 — 10 sins 85 
300,000} Do. do. 5 & 1st Mort. Deb. Stock Red, Stock ... 91 — göxd 91 — 935 
30,000 | British Electric Traction 10 6 % 13 — 14 13 — 14 13 | 133 
50,000 Do. do. 6% Cum. Pre. „ MO eee WP ees 12 — 13 12 — 13 121 12} 
200,000 Do. do. 5% P tual Debenture Stock ... Stock 120 —123 1 
85, 0001 TBritish Electric Works Co., Ord. £1 shares, 50,001 —135, 000 — 4 5 
50,000 t a do. 6 % Cum.Pref., 1—50,000 8 5— 4 ee 
500 f do. 4 W 1st Mort. Deb. .. 100 i. 97 — 99 i 
40, 000 British Ingulated Wire Ord- Nos. 1 to 40, 00ͥõꝶU 3 . 15 % 15 % 20 %| 11 — 12 . 
27,500 Do. do. 6 % Cum. Pref. Nos. 1 to 27,000 . 51— 6} <i 
105,731 | Brush Elecl. Enging., Ord., 1 to 90, 000 . PE 6 3 1ģġ— 13 a 
105, 731 Do. 35 4 7 ker 6 % Pref., 1 to 90,000 85 3 6 2 — 2} 3 
125,0001 Do. Perp b. Stock st 405 * a és 
125,000 Do. 44 @ bee 2nd Deb. Stock . Stock e aus 
20,000 calender Se A Nos. 1—20,000 5 | 124% 15 5 % 15 5 % 11 — 133 124 
20,000 do. 5 % Cum. Pref. 53 55 5 
90,000 De do. 43 % 1st Mort. Deb. tock tea we S Ok“. 110 —114 Si 
213,533 | Central London Railway, . Shares we 10 ies *. | 10 — 103 104 
61,033 Do. do. Pref. half-shares . 5. 4 — 51 — 
71,447 Do. do. Def. do. a TF 8 5 5 — 5 5} 
855,000 City and South London Railway ... Stock 14% 24% 11 58 — 61 54 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60, 000 £ T 5 — 6 Be 
32,098 | Crompton & Co., Nos. i to 15 ae 8 : 6 % 7% 34— 4ł 343 
Do. 5 % 1st Mort. to 900 o 
100,000 { £100, and 901 to 11,000 of £50 moci] „„ | 99 —102 
99,261 Edison & Swan Utd. El. Let. “ A” shares, £3 pd. 1 to 99,261 6 & 6 6 1g— 23 
17,139 Do. do. “A” Shares, 01—017,139 ... 5 6 6 6 34— 43 
$44,023 Do. do. de. 4% Deb. Stock Het 100 i . | 90 — 92 
112,100 | Electric Construction, 1 to 112,100 . Sas 26 & 6 6 Y 2 — 2 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000... 925 27 7 : 24— 

140, 300 Do. do. 4% Perp. lst Mort. Deb. Stock Stock; ... n 102 —105 355 ee 
9,600? Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ... 10 7 7 7 0 — 11 10 — 11 se A 
30,000 Henley's (W. aL Telegraph Works, Ord. ... 2 oe 5 12 14 15 121— 13% | 124— 133 12 123 
30,000 | Do. do. 41 „ 2b 7 „ — 554 31 

50,000 Do. 0. do. 43 oe Stock. . Stock 43. 108 —112 108 —112 se aus | 
60,000 | India-Rubber, Gutta-Percha and Telegraph woe: „% 10. 10 10 . 20 — 21 20 — 21 200 | 203 ! 
300,000 | Do. do, de. 4 P 1st Mort. Deb... 100 .. . .. | 99 —102 | 99 —102 | 1014 101 | 
37,500 Liverpool Overhead Railway, Ord. és *ͤ | 10 | 8} $3 38%| 83— 9 8i— 9 ses a | 

10,000 f Do. do. Pref., £10 paid . | 10| 5 J 6% 5˙ |122— 13} 121— 132 

37,350 | Telegraph Construction and Maintenance *. | 1215 %j 15 Y 16 — 40. | 36 — 40 37361 | 
160,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 199 100 ... es * . 5101 —104 101 —104 be ws 

20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5 8 12 103— 114 103— 111 

20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000.. 5 ; isi 5i— 5} 51— 51 54 

540,0001 Waterloo and City Railway, Ord. Stock 100 3%} 3 Y| 94 — 97 92 — 95 93 


+ Quotations on Liverpool Stock Exchangs. 


t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF n NOT OFFICIALLY ee 


Brempton and Kensington, 44 % Debentures z 8100, 103—106. and K 
. t ee (210 pa.}, Ord., 163173. Cares, 104-106. Dividend, 1809 
n, an e 0 . en 
bo. . (£10 pd.), 10—10}. . Parker, 11⁰ (fully paid), 174. 


0 aie . Share List, 


nightabri Eleotrie Ligh 
ꝛ Ist . 1800, on Ord 


Bank rate of discount 4 per cent. (July 19th. 1900), 


MARKET QUOTATIONS, Wednesday, November 7th. 


CHEMICALS, &e. 


t e 
| 5 
ä es ii per ot. 5J- 6/- | g Copper Sheet ve T ee per £86 
a „ Nitrio a a .. per owt. 24. | a. 9 n ‘ é .. per £86 
a „ Oxalio .. ^. .. per owt. 82/- 82/- ¢ „ (Electrolytic) Bars . per #88 1 
: „ Sulphorio.. . per ot. 6/6 | 5 0 10 a ects .. per £92 
iao, Sal . per owt.) 2 J- 0 99 99 @o per £85 1 
a Ammonia, Muriate (oryetal) per ton | £88 £88 10 2 0 15 H. C. Wire per Ib. 13 
per ton £30 £80 drome BOI; T .. Per lb. - 
4 Bleaahin powder zè per ton £1 £7 ! S Shee vi 905 .. Per lb. 57 
a Bisulphide of Carbon és per ton £15 £15 » German Silver Wire . per lb. 80 
a Borax : per ton £1710 | ‘£17 10 | hb Gutta- fine .. per Ib. 6 
a Bensole (00 %) per gal. qj- 75 ME nd rubber, Para fine per lb. 4/ to 
a „ (50 per gal. D6 | í Sheets per ton £18 
a Copper Sulphate . per ton £25 i» ' Pig (Cleveland warrants) .. per 65/8 
a „Nitrate . per ton £25 £25 F. eee e according to size Pe m £11 
a „ White Sugar per ton £81 £81 „ Sorap, ee per ton 70/- to 
Mish Peres ae 2 a .. per or eae ‘ee ' „ Wire, galvanised No. .. per ton È 10 
5 etby p is . 
a Naphtha, s Solvent (00% at 19°C). Ber ral. 5/6 6 9 Lead, English Ingot Fer ton { £17 12 
a Potash, Bichromate, in cas per Ib. ad. 9 o» „ Sheet ais per ton £19 °° 
@ „ Caustio (75/80%,) per ton | m Manganin Wire No. 28 per lb. a 8, * 
a n Bisulphate . per ton £35 £35 g Mereury ce we Per bot. 5 £926 2. 64, dee 
. per owt 64/- 64/- ! d Mica (in original cases), small .. per Ib. 8d. to gd. 8d. to 0d. a 
z Sulphate of Magnesia .. .. per ton £4 10 £4 10 d „ i 56 mediam per lb. 1/9 to 32/9 | 1/9 1029 = 
a Sulphur, Sublimed Flowers . per ton 26 26 4 per Ib. 8/8 to 7/8 | 8/8 to 7/8 ; 
o n peenaa per ton £5 10 £5 10 | p Phosphor r Bronzo, piain oast casti stings per lb. | 1/1 to 1/4 1/1 to 1/4 si 
a Lum . per ton £5 E45 5p per Id. 1/1 to 1/4 H1 to 1/4 5 
a Soda, Caustic F white 7%) .. perton | £10 15 210 15 | p + sizip & stieni per ld. From 1/8 m 1/3 . 
a „ Crystals . per ton £3 £8 | oPlatinum .. : per oz. £8 18 £9196 | 4s. Od. ine 
a „ Bichromate, casks per lb. Nad. 234. p Silicium Bronze Wire per Ib. | 103d. to 1/1 | 10d. to 1/1 
À Steel, Magnet, nag ng to doso'p'n per ton Erom Als to 50 
| 0 55 bars to 
METALS, &o. | 9 Tin, blook ber ton) e 
d Aluminium wits. in ton lots.. per ton £2% 2704 si 9 20 on .. per lb 27 3/- 
b Sheet, in ton lots per an £191 £191 as os. 1 to 16 per lb t 1/9 1/9 
5 Babbitt’s metal oa per £80 5 e 280 to #100, P 5 White 7 N friction Metals — 
e Braas (rolled metal 10129 basis per Ib. 7 “ White Ant” brand. per ton £40 to £70 | £40 to £70 . 
e „ Tube (brazed) .. .. per lb. 1 ; I Yarns, Cotton rine tee 101b. bnal's per lb Opa. . 
e „ „ (solid drawn) .. per lb. 5 ; A i j „n Best F per lb jd. inc. 
e „ Wire, basis be ce lb. 5 d. a | J „ Hemp. 8 ply 10 Ibs. per Ib d. 
: Copper Tubes ‘ona . perlb. 113d. { 113d. is „ Í » ussian, 10 lbs. .. per lb . d. 
solid drawn) .. per lb. 11d. 11d. is i Jute, 180 Ibs. rove per ton} £14 10 311 10 
; Copper Bars fen selected) .. per ton £386 4886 75 i Zinc, h’t. (Vielle Montagne pnd. ) per ton! 22 26 | £24 5 nett. . 64 det 
t i 
a Messrs. G. Boor & Co, f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, 
Quotations d The British E THAE Co., Lid. | Quotations Messrs. James & Sh Co., Quotations | ™ Messrs. W. T. Glover & Co., Lid 
od ¢ Messrs. Thos. Bol Bons i Messrs. Jackson & lied n Messrs. P. Ormiston & Sons. 
ere 41 F. Wiggins & Sons ' supplied by] $ Messrs, Bolling & Lowe. supplied by | o Messrs, Jobneon, Matthey & Co. Lt 
Smith & Co, j Meesrs,. Henry O, Yeo & Co. p The Phosphor Bronse Compeny: 


METALS, Go. (continued. 
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METAL MARKET.—Fluctuations in October. 


Oct. 12 345 8 91011 1215 1617 1819222324 25 26 293031 


£30 
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Oct. 12 3 4.5 8 91011 1216161718 19222324 26 26 29 30 31 


i ew es 
HCCC CRS 
Pe eee ee dod 


- COPPER (G.M.B's.) 
bet. 12 3 45 891011121516 )718192223.24 25 26 293031 


S888 8888228822 


811 8 213 428 8 


Burstall.—At a meeting of the D.C. last week, it was 
resolved to make application to the B. of T. for a prov. order 
_ authorising the Council to supply electric light and power within 

ita district. a 


‘ 


ELECTRIC TRAMWAYS AT GRIMSBY AND 


CLEETHORPES. 


THE Great Grimsby Street Tramways Company are making rapid 
headway towards the completion of their electric tramway for 
Grimsby and the neighbouring sea-side town of Cleethorpes. 
Throughout Grimsby the old track has been taken up, and new 
double track laid with heavy girder rails, which are bonded with 
Neptune copper bonds ready for electric traction. A new line of 
tramway has been constructed from Victoria Street to the Old 
Market Place, vid George Street, Osborne Street, and Bethlehem 
Street, in order, by this route, to provide a double line throughout, 
it being impossible to put down double line in the narrow part of 
Victoria Street. Further extensions are also provided for in the 
company’s Act of Parliament. 

The current for the tramways in the borough of Grimsby will be 
supplied from the electric power station, now being completed by 
the Corporation of Grimsby. 

For the purpose of supplying current for the tramways in Clee- 
thorpes, a power station is being erected on a plot of land 
abutting on Pelham Road, Cleethorpes, and a tramway depét 
is also being erected on adjoining kod, The eugine room is 
48 feet wide by 80 feet long, and 24 feet high to the roof 
plate. Adjoining this is the boiler house of a similar size, but 
19 feet ħigh to the roof plate, and at the extreme rear there 
will be the coal store 66 feet in length by about 31 feet in width, 


to which there will be a railway siding from the Great Central 


Company’s Cleethorpes line. The battery room, for the p 

of electric lighting, will be in front of the engine house, aud will 
be 25 feet wide by 45 feet long, and 15 feet high to the roof plate. 
The chimney shaft in connection with the power statiöff Ss of suffi- 
cient size to be used not only in connection with the boilers, but 
for a refuse destructor as well, should the local authority decide to 
erect one on the adjoining land. The shaft is 140 feet in height 
from the’ground level to the cap. The buildings are being con- 
structed of local bricks, faced with red stocks, which will also be 
used for the external face of the chimney shaft. The engine room 
internal walls are faced with glazed bricks in three colours. The two 
engines are built by the Robb Engineering Company, Limited, 
Amherst, Nova Scotia, Canada. They are of the Robb-Armstrong 
automatic cut-off, tandem compound, side-crank ty pe, and are capable 
of developing 250 1. . p., with 125 lbs, initial pressure when cutting 
off at about } stroke in the high pressure cylinder, and running at a 
speed of 200 revolutions per minute. There are, two Wheeler 
Admiralty surface condensers, each with 400 square feet cooling 
surface, and mounted on a combined air and circulating pump 
with steel cylinders. The two boilers are of the Lancashire 
type, fitted with Galloway cone tubes, and are 28 feet long 
and 7 feet 6 inches in diameter. The switchboard consists of two 
generator panels, one total output panel, one feeder panel, one 
Board of Trade panel, and one station lighting panel, iall being in 
black enamelled slate. On the top of each panel will be mounted 
an efficient lighting arrester. There are two compound non-con- 
densing pumps, manufactured by the Blake & Knowles Steam Pamp 
Works, London, the steam cylinders of which are arranged tandem- 
wise, with the high pressure steam cylinder inside. There is also a 
Green's economiser, having 96 tubes, fitted with new patent 
improved gearing. There are two standard direct-coupled genera- 
tors, having a rated capacity of 150 kw. | 

The line in Cleethorpes consists of two miles of double track, part 


of which is now in course of construction. Throughout, the centre 


poles for carrying the overhead equipment are to be 30 feet in length, 
and constructed to stand a test of 750 lbs. The terminal poles are to 
be capable of withstanding a strain of 1,500 lbs. In addition to the 
feeder cables there will be a three-core pilot and -telephone cable 
running over the entire length of the line. The contractors for 
the power station and depét are Messrs. Wilkinson & Houghton, of 
Cleethorpes; the track is being constructed by Mr. C. L. Duke, of 
Plymouth, and Messrs. Dick, Kerr & Co., Limited, London, are 


the contractors for the electric plant, overhead constructions, 


feeders, cables, &c. 5 
Mr. John Glenn, C. E., of Loxdon; is acting as the tramway 
company's engineer, for the erection of the buildings, the laying 

of the track, and the putting down of the steam and electri 
plant. It is proposed to have the whole of the lines ready for 
electric traction early in the new year. 


. 1 


Teme 


RECENT AMERICAN STEAM ENGINE 
PRACTICE. 


a 


Practice in steam engineering in America, as with ourselves, 
has probably changed to meet new conditions rather than pro- 
gress towards improved economy. Mr. Stanwood discusses late 

evelopments in Cassiers Magazine. He states that there is a 
tendency to reduce shaft lengths, or, rather, the distance from the 
centre line to the end of the main bearing in side-crank engines, by 
cutting down the length of the crank-pin, shortening the hub of the 
crank to two-thirds the shaft diameter, and making the crank-pin 
without a collar—an old method in English practice—and the main 
bearing box without flanges. These cut down the distance named 
from 25 to 33 per cent. Framing is made heavier, and cross head 
pins are enlarged to stop the cutting te which their small movement 
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of oscillation renders them subject. The obviously n 

increase of the diameter of centre-crank engine shafts to that found 
necessary on side-crank engines, especially where all power goes 
from one end as in direct-connected dynamos, has been undertaken, 
we are told, but we do not hear that steps have been taken to avoid 
placing the generator at the end opposite from the fly-wheel. 


Either this should be done or we ought to be told less about the 


terrific stresses in engines for traction work. In order to prevent 
uneven bearing stresses two bearings are preferred, and have led 
to very clumsy shafts. Some engines are now made with a central 
rope to drive arc machines, and two side shafts driven by a 
globe-bearing crank-pin, these shafts carrying each a generator. 

The self-oiling Ball engine is simply an enclosed horizontal 
engine with splash lubrication. A vertical Ball engine is illustrated 
in which the shaft bearings are fixed in jaws opening laterally into 
the main framing. Thus the main shaft is removable laterally by 
taking off the main bearing caps. Such a method of construction, 
while eminently convenient, renders necessary a sound connection 
between the caps and the frame, otherwise the engine frame 
must be made too much like the jaws of a shearing machine. Such 
a connection does not appear, however, to be provided in the engine 
illustrated. 

The Buckeye Company have adopted a peculiar double piston 
valve, which consists of an outer valve that works in a shell or 
seating forced into the valve chamber casting in a manner identical 
with that employed by a well-known Lancashire firm this 40 years 
or more. This main valve, of which there is one to each énd of the 
cylinder, exhausts over its outer ends, and admits steam by ports 
cut through its body, these ports being controlled by an inner piston 
which acts as a cut-off valve, on the lines of the Meyer double slide. 
The whole device is a combination of the old English form of piston 
valve with a still older cut-off, that was employed in Lancashire in 
conjunction with the old D valve, the only difference being, that the 
cut-off valve in the old D was, of course, flat. This Buckeye valve 
should prove good, but it might have been simplified by rejecting the 
inner piston and giving to the one piston valve the partial rotation 
for cut-off that distinguished its English prototype. l i 

For the bedplate of the Reynolds-Corliss engine much is claimed. 
It consists of a whole-framed bed to carry the main bearing, 
with a raised end or hood to attach to the bored guide-piece that 
connects the hood tothe cylinder. If good design is beautiful, this 
design must be far from good, for it is ugly to a degree, though it 
probably lends itself to economy in the workshop. Mention is 
made of Rockwood’s compound engines, which rival triple-expansion 
engines in economy, operating with 25 to 35 expansions, and being 
thoroughly jacketted and fitted with liberal re-heaters. They use 
steam at 160 to 180 lbs. pressure, have a cylinder ratio of about 1 to 
7, and use 12 lbs. of dry steam per 1.H.P.-hour. 

Probably Mr. Rockwood looks after the drying very well, and is 
alive to the fact that compounding in every degree, even to the 
sublime third, is only one way of combatting cylinder effects, which, 
if abolished, would seem to call on us to abolish our faith in com- 
pounding. 

A pumping engine constructed by the Nordberg Company, of 
Milwaukee, has developed 162 foot-pounds of work (? indicated) 
from 1 British thermal unit. This engine is vertical, of the quadruple 
expansion type, and has receivers and re-heaters after each of the 
first three cylinders, as well as jackets; it has also a series feed- 
heater, each section of which receives steam successively from onc 
of the intermediate receivers. The result is a feed at 311° F., and 
an approximation to a Carnot cycle of events. 


THE SYNCHRONISATI 
ALTERNATORS COUPLED 


N OF 
PARALLEL. 


{Condensed translation of the second and third parts of a paper 


entitled “A Study of the Transmission and Distribution of 
Energy by Alternating Currents,” read before the Société Inter- 
nationale des Electriciens by M. Maurice Leblanc. | 


(Continued from page 581.) 


MODIFICATION IN THE METHOD OF CONSTRUCTION OF INDUCTION 
MACHINES. . 

The secondary circuits of the induction machine-can no longer be 
closed on themselves, but must be connected with the external 
apparatus, capable of furnishing the E.M.Fs. necessary to ensure 
the apparent diminution of the coefficient of self - induction. 
Although that brings no serious complication, as we have attached 
great importance to the fact that the secondary circuits of induc- 
tion machines, being closed on themselves, dispense with movable 
contacts, it appears to us useful to describe forthwith an arrange- 
ment allowing of both the primary and secondary circuits being 
fixed, and in which only intermediary circuits, closed on them- 
selves, will be movable 

This arrangement is represented in figs. 9, 10, and 11. It 
requires the employment of two distinct machines, A A, B B, 
assembled on one base, around the same axis, 00 (see fig. 2). Fig. 9 
represents two half-sectious made by a plane normal to the axis, 
one through machiue a a, the other through machine B B. 


The machine, 4 4, is composed of— 
1. A crown of fixed iron plates, o c, carrying the primary winding 
of a single-phase induction machine. We have supposed this 
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winding to consist of bars. The conuections which secure their 
ends, which are situated upon the front face of the machine, are 
represented by continuous lines upon the corresponding half-section — 
of fig. 9. The others are represented by dotted lines. "ann 
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2. A movable crown of iron plates D D. ho to the periphery 
of this crown are arranged the copper bars b b, insulated from the 


iron and regularly placed around the axis of the machine. The 
ends of these bars turned towards the outside of the system are 


rry $3 e. „ 6 & Je Ww fz 13° Te i 16° s Ww to a 22 23 


Ere, Ik.. 


secured electrically and mechanically by a circle of copper, ¢ ¢, into 
which they are fitted. Their other extremities will be individually 
secured to the ends of the bars belonging to the movable crown of 
the machine B B, as will be explained later. 
The machine, B B, is composed of :— A 
1. A crown of fixed irə plates, E E, carrying either sever 
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identidal circuits regularly displaced with reference to each other 
or an armature winding like that of continuous current machines. 
This winding may still consist of bars arranged in a circle, as repre- 
acnted in figs. 9 and 10. 

2. A movable crown of iron plates F F. The circuits carried by 
this crown are formed and arranged like those of the crown D D. 
In particular the numbers of bars of which each is composed are 
equal. s 

"The connections between the ends, which are turned towards the 
interior of the machine, of the bars belonging to the two movable 
crowns, D D and F F, are made in the following manner:— 

Suppose in order to fix our ideas that the windings of the fixed 
crowns, 0 O and E E, are for four poles, and that the movable crowns 
are each furnished with 48 bars, as represented ou figs. 9 and 10. 

Consider the free ends of 24 consecutive bars belonging to the 
crown D D, aud the free ends of 24 consecutive bars belonging to the 
crown F F. | 

Upon fig. 11 we number the ends of the bars of the crown D D, 
1, 2, 3—24, and the ends of the bars of the crown F F, 1’, 2’, 3 — 24“. 
We connect, as we see on that figure, 

the free end of bar 1 to that of bar 24 


9 39 2 77 7 23’ 
79 97 3 99 57 22’ 
i 24 „ „ 1 


In this manner ik the bars 1, 2, 3—24 are traversed by alternating 
currents of the same frequency, but whose strengths may be 


1 
successively displaced by wa of a period, the currents which 


traverse the bars 1“, 2“, 3“ — 24“ will present differences of phase 
succeeding in inverse order. 

It follows that if the first currents develop a field turning in a 
certain direction with reference to the surface of the crown D p, the 
second will develop a field turning in the opposite direction with 
reference to the surface of the crown F F. 

Under these conditions the circuits of the crown o c, will serve 
for the primary of the machine a a, and the circuits of the crown 
D D, for its secondary circuits. These instead of being closed on 
themselves will deliver alternating currents in the circuits of the 
movable crown F F. These circuits {F F) will serve as the primaries 
to the machine B B, whose secondary circuits will be formed by 
those of the crown E E. ‘ 

Our generator will thus be formed by the union, upon one base, 
and around the same axis, of two induction machines mounted “in 
cascade.” 

Such a machine requires, for the same frequency of currents 
generated, a spced only half that of an ordinary machine; that is 
tu say, that with the same tangential speed we shall be able to give 
a development twice as great to each of its elements, which is a 
considerable advantage in itself 

But the principles upon which such a machine operates being 
identical with those of an ordinary machine furnished with rings 
and brushes for collecting or delivering the current, and these last 
being more easily represented, we shall suppose, in what follows, 
that we have always to deal with them. 


METHODS OF ARTIFICIALEY DIMINISHING THE COEFFICIENTS OF 
SELF-LIDUCTION OF THE SECONDARY CIRCUITS OF AN INDUCTION 
MACHINE. 


It is known that a condenser, placed in a cirenit traversed by an 
alternating current causes an apparent diminution of the coefficient 
of self-induction of that circuit. 

The apponi energy that a given condenser can absorb is pro- 
portional to the frequency of the currents which traverse it. Con- 
sequently, by making use of these apparatus, we lose all the 
advantage resulting from the diminution of the apparent energy 
necessary for the excitation of our generators, obtained by exciting 
them with the currents of lower frequeney which traverse the 
induced circuits of these machines. 

It is not the same if we use condensers of the electrolytic 
type; we may consider these last as ordinary condensers, 
of enormous capacity, which break down when the effective 
voltage maintained between their terminals exceeds 1'4 volts, 
but are all able to spontaueously reconstruct themselves. But if 
their capacity is very great, or rather, the quantity of energy that 
they are able to store with a given volume and weight, their 
resistance is very great also, while that of ordinary condensers is 
negligible. 

The efficiency of these apparatus increases when they are traversed 
by currents of lower frequency. They are quite useless when we 
wish to nse them, for example, to split single-phase currents of the 
usual frequency, but are very convenient in our case, where we are 
dealing with currents of only one quarter the frequency. 

It is sufficient, in order to make good use of them, for them to be 
traversed by currents whose density does not excced that of currents 
charging accumulators. Under these conditions they do not heat, 
notwithstanding continued usage, aud they give a good return. 


(To be concluded.) 


THE NICLAUSSE WATER-TUBE BOILER. 


WE have recently had a good deal to say on water-tube boilers in the 
Navy, with special reference to the Belleville boiler, the principles of 
which we have steadily and ‘persistently denounced as inimical to 


— 


the safety of the British Empire. Though the Niclausse boiler is 
also of French origin, and is not calculated to produce smokeless 
combustion of bituminous coal, we can at least admit that its tubular 
construction and arrangements are safe. Its tubes are constructed 
on the principle of the Field tube, that is, with an outer tube with 
one end closed and the other delivering into a chamber, and con- 
taining an inner tube fed at its other end from another chamber, and 
delivering at its lower end near to the closed end of the outer tubes. 
The tubes are inclined, and there is thus afforded n free entry of 


Water to the tubes, and a free delivery from them into an uptake 


chamber. The two currents are separated, and there is a reason- 
able expectation that circulation will establish itself and vigorously 
continue. Thus the Niclausse boiler should be safe, though we fear 
it must inevitably be smoky as arranged, in spite of the lining of the 
furnace sides with brick. : 

In the development of the boiler the tendency has been towards 
a reduction in the size of the tubes. Originally they were made 
with tubes of 4 inches (actually 100 mm.), while marine boilers were 
made with 34-inch tubes (82 mm.). The larger tubes have now been 
given up, and the smaller size substituted, with great improvement 
in the facility of handling and removal. In small warships the 
tubes are only 40 mm., and this is the size in the French torpedo 
cruiser, Fleurus, a vessel of 4,000 H. P., and in the 7’éméraire, of 1,500 
H.P., a trial from this type showing a combustion of about 82 lbs. 
per square foot for as much as 10 hours at a time. The peculiarity 
of the boiler is the method of fixing the tubes. They are not 
expanded nor are they screwed in, but are coned and pushed into 
coned holes, the tube being thus coned into both front and back 
plates of the headers, while the internal tubes are held in the back 
plate and supported freely in a central plate that divides the header 
chamber into up and down-comer sections. The outer tube is cut 
away where it passes through the up-comer, and the inner tubes are 
cut away in the down-comer so as to afford ingress and egress 
respectively. 

Alltubes are identical, and all joints metal to metal, and it is 
claimed that repairs are easily made, so that a tube is said to be 
removed in 90 seconds and a whole section may be changed in 
30 minutes. 

The steam drum extends across the boiler, and the headers con- 
nect into it below, so that the up and down-comers are drowned, 
but there are extension cones to keep the inlet and outlet openings 
apart, or other means are taken to give this effect. There have 
been several vessels of the French Navy fitted with the boiler, and 
some of the Spanish ships were so fitted. A trial was intended of 
one in the British Navy, and the Seagull is supplied with the boiler, 
but no proper trials have, we believe, been made. If the Belleville 
boiler owes its adoption to Mr. Goschen, we may hope that it will 
disappear with him, and that the future of our navy may be in the 
hands of those who will adopt no boiler that has not been proved 
successful. We say this with a full recollection of the great 
and glorious tests of the Powerful and Terrible, and also in view 
of their sequel in the utter condemnation of the Europa. 


THE COMPULSORY SUPPLY OF 
ELECTRICITY. ` 


THE legal liability to supply electricity to all comers within their 
district (this being the consideration paid” to the public by all 
electric supplies companies in return for Parliamentary powers), is 
formulated in Sec. 27 of the Electric Lighting (Clauses Act), 1899. 

Sub-Sec. (1) of that section provides that the undertakers shall 
furnish an adequate supply to every consumer within 50 yards of a 
distributing main of the undertakers in which they are required to 
maintain, or are maintaining, a supply of energy for the purposes of 
general supply. The necessary lines, &c., must be laid by the under- 
takers, subject to the following conditions: — (1) The cost of all 
electric lines laid on the premises of the consumer, and (2) the cost 
of so much of such connecting lines as it may be necessary to lay 
for a greater distance than 60 feet, are to be borne by the consumer, 
if the undertakers so require. | 

It should be remembered that there are two kinds of mains 
through which electricity may be supplied by undertakers; (1) 
those mains which must be laid in accordance with the spccial 
order within two years of its commencement [See Sec. 21, Sub- 
Sec. (1) of 62 & 63 V., c. 19], and (2) those which may be laid at 
the requisition of owners aud occupiers in accordance with Sec. 24 
(1) of the Act. The supply of electricity through all such mains to 
the premises of any consumer is apparently compulsory. 

According to the “ Regulations for Ensuring a Proper and 
Sufficient Supply of Electrical Energy,” published by the Board of 
Trade in 1895, No change shall be made in the pressure of the 
supply to any premises which at the date of these regulations are 
supplied with energy by the undertakers except with the consent of 
the consumer.” 

Each owner or occupier requiring a supply of electricity must 
(by Sec. 27 (2) ), (a) serve a notice upon the undertakers specify- 
ing the premises to be supplied, the amount required, and the date 
upon which the supply is to commence: (4) if required contract to 
receive and pay fora supply of energy fora period of at least two 
years of such an amount that the payment to be made shall not be 
less than 20 per cent. per annum on the outlay incurred by the 
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undertakers in providing electric connecting lines in accordance 
with this section; (c) if required, give security for the payment to 
the undertakers of all monies which may become due to them in 
respect of lines and energy. 

The outlay incurred by the undertakers in providing electric 
lines will not often be large, seeing that the mains usually run 
along the street, and the whole expense of laying connecting wires 
on his own land falls on the consumer. The giving of security 
engures continued payment to the undertakers should the premises 
come into other hands. X 

A further provision with regard to the giving of security may be 
found in Sub-Sec. (3), which provides that the undertakers may at 
any time, by giving seven days’ notice, require the owner or occupier 
to give security for monies due and to become due. 

It is useful to notice that incoming tenants are not liable to pay 
arrears [of rents unless thay have expressly undertaken to be so 
liable. Thus, by Sec. 39 of 34 and 35 Vict., c. 41: In case any 
consumer of gas supplied by the undertakers leaves the premises 
where such gas has been supplied to him, without paying the gas 
rent or meter rent due from him, the undertakers shall not be 
entitled to require from the next tenant of such premises the pay- 
ment of the arrears left unpaid by the former tenant, unless such 
incoming tenant has undertaken with the,former tenant to pay or 
exonerate him from the payment of such arrears.” 

A question sometimes arises whether the owner or occupier of the 
house in question is properly chargeable with the rent. In the case 
of Westminster Electric Supply Corporation v. McCall and Macintosh 


[ELECTRICAL RRVIEw, July 30th, 1897, p. 151], the company had ar- 


ranged to supply current to McCall. He paid his account from time to 
time in the ordinary way, and then sublet to Macintosh, during whose 
tenancy the company was unable to obtain any payment. Even- 
tually, and as the result ofan action brought by the company against 
McCall and Macintosh, his Honour Judge Lumley Smith decided in 
favour of the company, holding Macintosh, the sub-tenant, liable to 
pay for the supply and all the costs of proceedings. 

The owner or occupier must not use any form of lamp or burner, 
or the energy supplied in such a manner as to interfere unduly or 
improperly with the efficient supply of energy to any other body or 
person by the undertakers. If he does so, the undertakers may dis- 
continue to supply energy to his premises. [See Sub-Sec. 4., Sec. 


The above provision must be qualified by reference to Sec. 18 of 
the Act of 1882, which provides that undertakers shall not be 
entitled to prescribe any special form of lamp or burner to be used by 
any company or person, or in any way control or interfere with the 
manner in which electricity supplied by them is used. 

Undertakers need not supply .euergy unless they are reasonably 
satisfied that the electric lines, &c., therein are in good order and 
not calculateti to afflict injuriously the supply to other persons 
{Sub-Sec. 5.] ä 

All differences arising under the section are to be determined by 
arbitration. f ; 

The maximum power which may be demanded by a consumer is 
defined very literally in Sec. 28 of the Act. Should the consumer 
desire any alteration in that maximum, he must give one month’s 
notice to the undertakers and bear the expense of all alterations 
himself. Differences between the undertakers and occupiers as to 
what constitutes “reasonable consumption on the premises” are to 
be determined by arbitration. 

The supply of electricity to public lamps is provided for in 
Sec. 29. „All lamps within 75 yards from any distributing maih 
of the undertakers must be supplied with such quantities as the 
local authority may require to be supplied. Default in supplying 
electricity to public lamps involves the payment of a penalty not 
exceeding 40s. for each lamp, and foreach day an which the default 
occurs (Sec. 30, 1). 


PENALTIES FOR FAILURE TO SUPPLY. 


When undertakers make default in supplying energy to any 
owner or occupier of premises to whom they are under obligation to 
supply energy, they become liable to a daily penalty not exceeding 
40s. (Sec. 30, 1). 

The penalty is here incurred by improperly cutting off or discon- 
tinuing the supply of electricity [Commercial Gas Company v. 
Scott, 44 L. J. 171; 10 L. R Q.B. 400; 32 L. T. 765; 23 W. R. 874]. 
It would seem from this case that the undertakers are liable to 
penalties (a) if they refuse to supply electricity at all; (b) if they 
refuse to supply it at a particular pressure. Save possibly by indict- 
ment, there is no other remedy open to the consumer. 
_ bringanaction against the company (see Clegg v. Earby Gas Company 

(1896) 1Q. B. 592; 65 L. J. Q. B. 339], where Wills, J., said at 
p. 504 In my opinion this is one of those cases where the principle 
applies, that, where a duty is created by statute which affects the 
public as the public, the proper remedy if the duty is not per- 
formed is to indict or take the proceedings provided by the 
statute.” [Scc also Sheffield Waterworks Company v. Wilkinson 
and Corbidge, 43 J. P. 703.] 

If the undertakers make default in supplying energy in accor- 
dance with the Board of Trade regulations, they are liable to the 


penalties thereby intlicted [Sub-Sec. 3]. i 


The penalties referred to here are those contained in R. 8 of the 
Board of Trade Regulations, 1895. 

Penalties inflicted in accordance with this section are not to 
exceed in the aggregate £50 a day unless the undertakers have been 
guilty of wilful default. No penalty is inflicted if the Court are of 
opinion that the default was due to inevitable accident force 
majeure, or was of a slight or unimportant character. [See Sub- 
Sec. 4.] 

As to what constitutes inevitable accident, reference may be 
made to the Irish case of the Sun Insurance Company v. The Cor- 


He cannot 


poration of Dublin (noted in the ELEctricat Review, December 9th, 
1898, p. 859). There the breakdown was due to a defective cable, 
which, when laid down, was the best known to the trade. It had given 
satisfaction for four years when it was discovered that, owing to 
some unaccountable chemical action, the rubber was destroyed. The 
magistrate accepted the engineer's evidence that the failure was due 
to unavoidable accident, aud dismissed the summons without costs. 

The expression force majeure is equivalent to the Act of 
God. For the purpose of limiting the liability of a common 
carrier, this term has been defined to mean not merely an 
accidental circumstance, but something overwhelming (Oakley v. 
Portsmouth, &c., Steam Packet Company, 11 Exch. 623; 25 L. J., 
Ex. 101, per Martin, B.), which could not happen by the inter- 
vention of man, as storms, lightning and tempests. (Forward v. 
Pittard, 1 T. R. 33 per cur.), and which “could not have been 
prevented by any amount of foresight and pains and care reasoilably 
to 1 expected from the carrier. [Nugent v. Smith, 1 C. P. D. 
441. 
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THE UNIONS OF STATE EMPLOYÉS. 


* 


SPEAKING at a General Committee meeting of the London branch 
of the Postal Telegraph Clerks’ Association, Mr. C. H. Garland said 
he wished to speak on a most important topic. There was no more 
interesting figure in the modern political arena than M. Millerand, 
the French Minister of Commerce, Industry, Posts and Telegraphs. 
A socialist, and the author of the famous St. Mandé programme, he 
spoke as the voice of the French intellectuals. Naturally his advent 
to the Ministry was watched with interest by all State employés. 
Speaking on October 7th, he had told the miners in Lens his views 
on the utility and functions of trades unions. There was, he said, 
an epoch when even the community of suffering was denied to the 
proletariat. But in 1864 the Empire, in the foolish hope of making 
the workmen forget that political liberty was the first necessary 
condition of all other liberties, granted them the right to combine 
and struggle. This was a sacred right, upon which no Government 
would dare to lay its hand, for it was the supreme recourse of the 
worker in his need. But how dangerous was the exercise of this 
right. Master and workmen alike suffered, and victory was dearly 
won in all cases. When all good spirits were occupied in securing 
peace between different nations, how wise and logical it would be 
to devise means of preventing war between children of the same 
nation. He looked to arbitration to effect this, and personally 
leaned towards compulsory arbitration. But arbitration presup- 
posed organised corporations of the workers, which could depute 
representatives, and contract in the name of the corporation. He 
had on all occasions, and by every means at his disposal, urged the 
workers to organise. He had been accused of organising social war 
on the one hand, and of sacrificing his principles on the other. Neither 
was true. 
slavery, and believed that property must assume a social form. But it 
was neither by the way of violence nor of hate that the proletariat 
would reach emancipation. He would conquer by making himself 
each day more capable, by disciplining himself, by raising himself. 
He would conquer by incessant and laborious effort. It was the 
duty, the true rôle of Government to aid to its utmost this beneficent 
evolution. He would neglect nothing that would smooth the way 
of the worker on the pacitic and fruitful route of their emancipation. 
In a subsequent interview with him (Mr. Garland), M. Millerand 
said that he believed that the amelioration of the conditions of State 
employés, like that of other workers, depended mainly on themselves, 
and the work and functions of unions would play a large part in the 
working out of their salvation. In England trade unions were 80 
well known and understood that no difficulty existed in the 
way of the formation of unions of State employés. In France, 
however, the state of public opinion was not nearly so 
advanced, aud ‘unions, even outside the State, were not so 
well understood. He thought, therefore, that the time was 
not yet ripe for such unions, but believed they would serve 
a uscful purpose when the condition of m opinion permitted of 
their formation. He believed that such a state of public opinion 
was beginning, and the French were becoming accustomed to the 
idea of State employés’ unions through the existence of unions 
among the employés of the State tobacco and match factories. The 
postmen were even now forming a trades union, and no interference 
had taken place. He believed the use of their votes by the em- 
ployés of the State as a means of obtaining ameliorations in their 
conditions, was a legitimate use. He thought some distiuction 
should be made between the civil rights of a State employé and the 
employés of private firms; but, although he believed in the 
nationalisation of industries, he ventured no opinion on the civil 
deprivation that would result to the workmen in the various in. 
dustries. He thought that by the time the State was the universal 
master, there would be no need for unions or the exercise of 
civil rights to obtain ameliorations. He gave no opinion 
on the suggestion that during the transitional period it 
would be well to give this safeguard to the workmen. The 

Union of Postmen referred to by M. Millerand was a true trade 

union, whose functions were the promotion of economic measures in 

favour of the members of the Union. It proposed that the execu- 

tive of the Union should act as intermediary between the minister 

and his staff and the postmen, and one of its rules gave power to 

the Union to give monetary assistance to the members of other 

trades unions on strike. The Union would severely test the dis- 

puted right of combination among the French postal staff. 


He believed wage service to be no more eternal than was: 
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OUR LEGAL, QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this colymn should 
be as brief and concise as possible, Free use of fictitious names, ꝙc., 


may be made. Answers are furnished by a duly qualified lawyer, 


but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 
5 
No. 27. 


„» ELECTRICAL ERONxER writes: In this district considerable 
has been occasioned by the sinking of the ground beneath 
the highways, owing to mining operations. Electric and other 
mains are seriously interfered with, and in some cases actually 
broken, by the withdrawal of support. I shall be glad to have 
the opinion of your legal correspondent as to whether the company 
which owns the electric mains in question have any, and if so, what 
right of action against the mine owners.” á 

*,* Thescmewhat novel query put forward by “ Electrical Engineer,” 
is one which must affect large districts in the North of England. It 
was decided in the case of Normanton Gas Company v. Pope (52 
L.J., Q.B. 629; 49 L. T. 798) that owners of minerals under gas pipes 
are bound to give them proper support, but, on the other hand, are 
entitled to compensation under the Gas Acts for the limitation of 
user thereby imposed upon them. The same prineiple was applied 
to electric lighting mains by the Act of 1882, Section 38 of which 
provides that: — Nothing in this Act shall limit or interfere with 
the rights of any owner, lessee, or occupier of any mines or minerals 

‘lying under or adjacent to any road aloug or across which any 
electric line shall be laid to work such mines and minerals.” On 
the same principle, owners of mines would be entitled to compensa- 
tion for any such support that might be required for electric lines 
under Section 17 of the Electric Lighting Act of 1882. 

The above opinion is based upon the assumption that the company 
in question are not the highway authority. If they are, they have 
a remedy for damage done to the highway. This right is preserved 
by Section 47 of the Highways and Locomotives Act, 1878 [see 
Attorney-General v. Conduit Colliery Company (1895), 1 Q.B. 301 ; 
59 J.P. 70]. ` 


No. 28. i 

_ “Sera Tomas” writes :—“ A joint stock company is formed with 

an authorised capital of a certain amount, part of the stock being 
subscribed for and being either wholly or in part paid up. An 
issue of debentures is contemplated, which together with the sub- 
scribed stock is not as large as the authorised capital. Have special 
powers to be obtained for the issue of the debentures ?” 
, “Seth Thomas” appears to assume that the amount of deben- 
tures which a company can issue has some relation to its authorised 
capital. The issue of debentures by a company depends upon the 
powers conferred by the memorandum of association. There is 
no doubt,” said Lord Selborne, that where there is not an express 
prohibition against borrowing in a case of a company or a society 
constituted for special purposes, no borrowing can be permitted 
without express authority unless it be properly incident to the 
course and conduct of the business for its proper purposes [Black- 
burn Soc. v. Brooks, 22 Ch. D. 61,70]. To put it shortly, a com- 
pany may, subject to the restrictions in its articles, borrow all such 
sums as it may require. There is no limit fixed by the Companies 
Act as to the extent of the borrowing powers of a company, nor are 
any directions given as to the manner in which those powers are to 
be exercised. 


No. 29. 


“ ENGINEER ” writes:—" I shall be glad if you will be kind 
enough to supply answers to the following legal queries: (1) Where 
a nominal 100-volt pressure is contracted for, what variation of 
force would be considered as constituting a breach of contract, and 
what remedy would be open to the person contracting to receive the 
supply ? (2) Where it was understood that the current supply 
should be available during the usual lighting hours,’ what exact 
interpretation should be given to the term ‘ usual lighting hours?’ 
(3) Where the current is supplied by contract, and not by meter, 
and on the understanding that certain candle-power lamps only 
should be used, would the consumer be justified in changing his 
lamps for a lower voltage of the sanfe candle-power, to correspond 
with the drop in pressure occurring on the supplying mains?“ 

„“ In answer to the first question put by Engineer,” we would 
refer him to the Board of Trade Regulations for 1895. It is pro- 
vided by Regulation B (7) as follows:— The variation of pressure 
at any consumer's terminals shall not under any conditions of the 
supply which the consumer is entitled to receive exceed 4 per cent. 
from the declared constant pressure.” The remedy is also provided 
by these regulations. Thus R. B (8) provides that if the under- 
takers make default in complying with any of these regulations as 
to supply, they shall, subject to the provisions of the order, be 
liable on conviction to a penalty not exceeding £5 for every default, 
and to a daily penalty not exceeding £5.” 

With regard to Question 2, the decision of the point seems to 
depend upon a variety of circumstances. Thus in London “usual 
lighting hours” would include the times when artificial light is 
rendered necessary by thick fog, and the time of sunrise and sunset 
would also be taken into consideration. 

We might add that a contract based on usual lighting hours is 
unsatisfactory in the extreme. 

3. So long asthe lamp used by a consumer has no prejudicial 


effect uponithe general supply, it seems that a consumer may employ 


any lamp he chooses. By Section 18 of the Electric Lighting Act, 
1882, it is provided that the undertakers shall not be entitled to 
prescribe any special form of lamp or burner to be used by any 
company or person, or in any way to control or interfere with the 
manner in which electricity supplied by them under the Act and 
any license, order, or special Act, is used. Previded always that no 
local authority, company, or person shall be at liberty to use any 
form of lamp or burner, or to use the electricity supplied to them 
for any purposes, or to deal with it in any manner so as to unduly 
or improperly interfere with the supply of electricity supplied to 
any other local authority, company, or person by the undertakers, 
and if any dispute or difference arises between the undertakers and 
auy local authority, company, or person entitled to be supplied with 
electricity under this Act, or any license, order, or special Act as to 
the matters aforesaid, such dispute or difference shall be determined 
by arbitration. l , 

Provided he does not come within the four corners of the above 


5 section, we see no reason why Engineer” should not use any form 


of lamp he may desire. l 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. | 


NEW PATENTS, 1900. 


\ 


Compiled expressly for this journal by W. P. Tnonrson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


18,806. “Improvements in ‘trolleys’ and junction ‘frogs’ for use on elec- 
tric railways and tramways.” D. B. Foster, G. P. Gisson, and H. FosrRkR. 
Dated October 22nd. ee 8 


18,818. n in electric locomotives.” B. Hor RI NSS. Dated 
r a 


October 22n 


18,816. ‘‘Improved electrical indicator for use with alternating-current ap- 
paratus.” C. L. CLARKE. Dated October 22nd. (Complete.) 


16 820; “Improvements in electric arc lamps.” H. BREMER, Dated October 


18,855. Improvements in connection with electrically driving machine tools 
or other mechanism.” T. HUx AOR and Epicychic MANCracToRING COMPANY, 
Liruiren, Dated October 22nd. 

18,865. “Improvements in apparatus for the production of electrical oscilla- 
tions.” J. A. FLEMING and Marconi’s WIRELESS TELEGRAPH COMPANY, LIMITED, 
Dated October 22nd. : 

18,874. A revolving centre-piece for two-storey electric cars.” W. H. Dunn 
and E. Scorr. Dated October 28rd. 

18,889. A new or improved electrically operated billiard marker.“ V. Hor r. 
Dated October 28rd. l 

18,898. “Improvements in electric recording instruments for motor cars.” 
P. Sincer. Dated October 23rd. i 

18,904. “ n in or relating to thermo-electric batteries.” W. J. 
Crawrorp and T. B. TV RI. Ev. Dated October 28rd. (Complete.) 

oe “ Electric meters.“ T. A. Epison., Dated October Ard. (Com- 
plete.) 

18,921. ‘Improvements relating to electric furnaces.” 
Dated Ootober 28rd. (Complete.) 

18,924. “Improvements in electric switches.“ W. H. CHIPPERFIELD and 
E. 8. Coox. Dated October 28rd. : - 

18,925. “Improvements in electric switches.” W. H. CHIPPERFIELD and 
E. S. Cook. Dated October 28rd. 

18,984. “Improvements relating to electric incandescent lamps.” R. 
TRIMMEL. Dated October 28rd. | 

18,940. Improved means for the electrical illumination of the dials of ships’ 
telegraphs and for similar el aa EVERSHED & VIGNOLES, LIMITED, and B. 
EversHEeD. Dated October 8 

18,967. “Improvements in electric incandeseent lamps.“ R. B. Ransrorp. 
(A. W. W. Miller, United States.) Dated October 2rd. (Complete. ) 5 

18,975. Thermo- electric generator.“ W. L. Wise. (M. J. Wightman, 
United States.) Dated October 28rd. 

19,050. An improved electric-circuit closing thermometer.” 
Dated October 24th. 

19,058. “Improvements in electrical brakes for railway cars.” 


G. BENRDICKE. 


F. Cossor. 


F. C. 
NEWELL. (Date applied for under Patents, &c., Act, 1883, Section 108, Marc 
28th, 1900, being date of application in United States.) Dated October 24th. 

19,071. Improvements in and relating to a magneto-electric generator with 
governing arrangements for ignition purposes on motor cars, stationary gas and 
oil engines, and other purposes. F. T. REID and W. SHEPHERD. Dated 
October 25th. : i 

19,072. Improvements in electric accumulators.” 
October 25th. | 

19,076. Improvements in or in connection with the means for electrically 
lighting miners’ safety and similar lamps.“ J.C. Best. Datad October 26th. 

19,095. Improvements in or applicable to electric ceiling oses, electroliers 
and the like.” C. W. WATLINO, Jun. Dated October 25th. 

19,099. “An hen ahd electrode for accumulators of electricity.” J. Mx RS. 
Dated October 25th. (Complete.) 

19,118. ‘Improvements in secondary electrical batteries, accumulators." 
P. St1ENs. Dated October 25th. 

19,119. “Improvements in or connected with the electro-deposition of metals 
or metallic alloys.” G. E. Vavenan. (H. Koegel, Germany.) Dated October 25th. 

19,150. Improvements in electric light lampholders with shade carriers.” 
A. H. McNavGut. Dated October 26th. 

19,151. ‘Improvements in trolley-heads for overhead conductors of electric 
railways.“ R. J. URgcaart and H. Goopwin. Dated October 26th. 

19,166. A frictionless balance for weighing gravitational electric and other 
forces.“ W. InOMWON, Baron Kelvin of Largs. Dated October 26th, 

19,167. “Improvements in and relating to electrical resistances variable by 
light, and certain other rays or waves, and in the manufacture of the same.“ 
J. T. Anis TRONG and E. A.Goppin. Dated October 26th. 

19,1838. ‘Improvements in and connected with electrical pushes and 
switches.” B. G. Harcourt. Dated October 26th. 


G. J. Gress. Dated 


768 


THE ELECTRICAL REVIEW. [ol 47. No. 1,198, Novmenmn’9, 1900 ` 


19.213. e in dynamo electric machines and motors, and in 
means for regulgting the same. L. B. ATKINSON. Dated October 26th. 

19,220. “Improvements in unions or connections for electric light pedants 
and other fittings." H. Hinar and J. H. CoLLIN S. Dated Oct ber 26th, 


19,228. Improvements in or relating to e'ectrioal ignition devices for 


explosion engines.“ Z. Wikt. Dated October 26th. 
„ ‘* Aerial or wireless telephony.” C. ADAMS-RANDALL. Dated October 
th. i 
19,28. Improvements in or relating to mechinery or apparatus for nover | 
electric cables, wires and other cores.” I. L. BERRIDGE and B. Kerk. Date 
October 27th. 
19,251. “Improvements relating to arc lamps.” A. DE Pvypr. 
October 27th. (Complete.) 
19.263, “Improvements in rheontats.“ L. Kamm. Dated October Sith. 
19,280, “Improvements in electric arc lamps.“ THE JAN Ds Arc LAMP AND 


r TRE Company, LIMITED, J. M. GorHam, and A. D. Joxes. Dated October 
t 0 


Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specificatione may be obtained of Messrs. W. P. ToomPpsox 
and Co., 829, High Holborn, W. O., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


20,628. Improvements la ourrent cotlectors for electric traction.” E. Pouniag- 
Da Dated ember 16th, 1898. Relates to electric railways and tramways 


on the overhead system. The bow or frame is built np of spring members and 


carries a series of contact rollers on a hollow perforated spindle containing 
lubricant. The rollers fit together with coned end bushes and intermediate 
ball bearings. 1 claim. 


26,606. “Improvements la steam or electric after-st for ships.” 
W. B. Thompson. Dated December 20th, 1898. Relates to steam and electric 
steering gear placed at the stern of the vessel. On the rndder head is keyed a 
quadrant grooved to contain a toothed rack connected to the quadrant by 
springs. A pinion on a vertical shaft gears with the rack. On the thaft is also 
keyed a worm wheel in gear with a worm rotated by’a steam engine as shown, 
or by an electric motor. The steam engine is controlled by a reversing-valve 
actuated by a bell crank. The horizontal shaft is rotated bv a hand-wheel or 
by a chain on the pulley. It carries a worm in gear with a wheel on 
the shaft, and thus, when rotated, moves endwise to rock the bell crank and 
act late the starting valve. 4 claims. 

26,898. “im means for manufacturing metallic ribbon oepeolaliy applic- 
able lor battery V Company, Limited, Mase. 
Hewell. Dated December 20th, 1898 Relates to the method described in 
Specification No. 80,127, a.p. 1897. for producing metal ribbons particularly 
adapted for making the plates of primary and secondary batteries, the ribbons 
being made by helically cutting a tube while it is revolving on a mandrel. This 
invention consists in the use of a lathe similar in action to a screw-cutting lathe 
for producing these helical ribbons. 6 claims. 


29.930. “An automatic tol exohange and means relating thereto.” E 
aan. Dated December 20th, 1798. Relates to an automatic telephone 
system in which each subscriber is provided with a contact board, at the central 
station, having contacts for all the other subscribers. Each board is provided 
with right and left banded screws, and driving arrangements for placing the 
movable contact over the requi ed connection, after which the magnet at the 
top of the board is excited, thereby lowering the contact on to the contact The 
magnets are provided with escapements on their armatures so as to drive the 
screw shafts. The lowest magnet is first operated, and when the side magnet 
is operated, aswitch automatically breaks the circuit of the lowest magnet, and 
pees the top magnet in circuit. The top magnet operates a jointed paral- 
elogram connected to the contact when that contact has reached the desired 
position. 4 claims. 


27,063. improved overhead electrieali wire beider.“ F. Fey. Dated 
December 22nd, 1898. Holders for ove: head wires, such as are used in electric 
railways, tramways, &c., are constructed with hooked gripping-pieces which draw 
the wires so far out of the straight as to leave the lower edge of the gripping- 
piece in line with the wire. When two insulated sections of line are to be sup- 
ported by one bolder, the block and gripping pieces are each divided by an 
insulating layer. Cross-over holders are also described. 4 claims. 


27,074. “improvements la lada are electric lamps.” W. I. Irish. Dated 
December, 22nd, 1838. Two hollow carbons enclose loose rods of zirconia, thoria. 
magnesia, lime, or other refractory material which becomes a conductor ata 
high temperature. These rods are in contact permanently. When current is 
first supplied an are is formed between the carbons and heats the refractory 
rods, so that these become conductive.. Tbe rods are aft: rwards kept incan- 
descent by the current flowing through them, the arcceasing. Therods may be 
round or flat, or of + section. One carbon way be solid, the opposed refractory 
rod abutting against its end. In a modification solid carbons are surrounded by 
a tube of the refractory material. 3 claims. 


27,087. “improvements in are lamps.” M. R. Gtheeen. Dated December 
22nd, 1998. Relates to arc lamps. Carbons are carried by holders hung by 
links from pivots placed between two plates, so that the point of contact of the 
carbons remains in a fixed position relatively to the plates as the carbons 
- shorten. The outer links are provided with weighted or spring-actuated arms. 
The carbons are separated to strike an arc by a plate of refractory material, such 
as kaolin or porcelain, supported by a vertically-movable rod which carries an 
armature and is lowered by a series electro-magnet when current is supplied to 
the lamp, in oppostion to the action of weighted or spring-pressed levers. The 
arc renders the plate incandescent. 4 claims. 


27,128. Etheric steertag apparatus for controlling from a distanse the 
3 aud other floating bodies electrically.” L. Varicas and C. J. 

arteas. ated December 23rd, 1898. Relates to wireless electrical means for 
ateering ships and other vessels and torpedoes from the shore. The shore 
apparatus consists of a make-and-break cylinder rotated by clockwork, a 
battery. and a transmitter. The cylinder is composed of an insulating tube, 
the two having equi-angular intermeshing projections. One contact piece is 
movable along the cylinder to vary the relative lengths of the periods of make 
and break, and the otber is stationary. The vessel's apparatus consists of a 
Marconi coherer in circuit with a battery and relay which makes the circuit 
through a decoherer and an elèeetro- magnet actuating the valve of the steerin 
cylinder. When the cylinder makes the circuit the armature is attracted an 
compressed air or other fluid is adinittet to throw the rudder over in one 
direction. When the circuit i- broken the arinature is released and retracted 
by a spring to reverse the valve and throw the rudder over in the other 
direction When the periods of make and break are equal the rudder is put 
over equelly in both directions, and as a result the vessel travels in a straight 
line, but by varying the relative lengths of make and break the vessel can be 
steered to either port or starboard. 4 claims. 


27.266. meats in connection with alternate current aro lamps and 
lanterns.” W. M. Mordey and M. Bevis. Dated Deceinber 2th, 1898, Rela es to 
are lamps, In order to reduce the production of noise by un alternating current 
lamp of any construction itis nome als enclosed, or any necessary airways are 
restricted and lengthened or mutHed, and ali parts linble to vibrate are 
supported, covered or hued with sulstances such as asbestos or rubber, 
Asbestos packing is placed between the globe and lamp frame and casing. 
A band-regulated lamp, with or without an arc enclosing g'obe and cover, may 
be mounted in a box for stage lighting. The box is lined with sheet iron and 
asbestos, air spaces being left between the sides of the box and iron. The lamp 
is carried by a narrow plate which is adjustable along grooves in the top of the 
box. The box may be carried by horizontal pivots on a forked support, the 
vertical stem of which can be turned on a stand. 2 claims. 


- dustics. (A. T. 


ee 3 ad 


27.299. aprove monie ki aud oozassiod with apparates fer mesoa tag slestriotty. 
H. d. Kaadelmann, C. E. Francois, and C. R. Lo Dated December 24th, 1 
Energy and quantity meters, periodically measuring and adding power or current, 
are actuated by special controlling currents sent througb one supply main and 
the earth by atime switch, as described in Specification No. 24,883, A. p. 1897; 
this system is now extended to motor meters, and coin-freed awitch meters, 
means for indicating the passage of excess current and registering the duration 
of such currents being also provided. Clocks maybe driven by the periodic 
currents, although the period may be changed so as charge different rates during 
different hours of the day. A motor meter for use on zuch a system has its 
counting gear pivoted and held against a stop by a spring, so that it is normally 
out of gear with the ordinary worm on the motor spindle. The counter carries 
An armature, and is attracted by an elegtro-magnet so as to gear with the spindle 
while the controlling current may be changed when a different rate is to be 
charged. 6 claims. 


27,329. “improvements in and to eleotrie meters and methes si 
controlling same. $. Y. Heebner. Dated December Mth 1998. According to this 
system of control, the motor is started as a two-pole machine, with all its field 
coils in series with each other, and is subsequently changed to a multipolar 
machine with all its field coils in parallel, the armature resistance being in the 
meantime reduced and the number of its poles increased. A two-pole machine 
can he formed by using two opposite coils, or by so connecting the coils that 
two of them give a common North pole and the other two a common South pole, 
while a four-pole machine is formed by reversing the connections of two of the 
coils. The armature is furnished with two windings connected to separate 
commutators, each of which is provided with four brushes. At starting, the 
four field coils and the two arinature windings are all connected in series; 
secondly, two of the field coils are put in parallel, and the other two also in 
parallel, the first pair being in series with the second; thirdly, one of the 
armature windings is cut out; fourthly, the two armature windings are 
connected in parallel with each other; fifthly, one pair of the field coils is 
reversed, the two parts of the armature are put in series with each other, and 
the four brushes on each commutator are brought into action, when the motor 
works as a four-pole machine. At the sixth step, the two of the field are 
changed from series to parallel; atthe seventh, one-half of the armature is 
cut-out; and at the eighth and last step, the two halves of the armature are 
connected in parallel. No*external resistance is employed for controlling the 
speed. 8 claims. 


27,334. ‘‘improvements in telephone receivers.” P. M. Justies. (A. T. fiye.) 
Dated December 27th 1898 Magneto receivers are arranged with the magnets 
set in a screw collar by means of the block and clamping-screw. The screw- 
collar engages for adjustment with the screw thimble and has screws arranged 
to bear on the thimble flange. The magnet does not come in contact with the 
case at any point. 2c'aims. 


27,336. “im mts in telephone transmitters.” P. M. Justices. (A. T. 
Nye.) Dated December 27th, 1898. A microphone is built up with one electrode 
attached to the diaphragm and having rotatably secured thereto the casing for 
containing the carbon granules. The second electrode is fixed in a bracket 
carried by the casing, and has a washer closing the cavity for the carbon. The 
casing has the cavity eccentric, so that, on rotation, the carbon granules move 
on each other to obviate packing. 2 claims. 


27,339. “improvements la apparatus for use in one e ” P.M. 
e.) Dated December 27tb, 1898. Relates to the arrangement 
of jacks and annunciators in telephone switchboards, by which the calling 
signal, such as a lighted lamp, is shunted and released on making the plug con- 
nection, but is free to act asa clearing out signal. The frame carries a plug 
socket and signal, such as a lamp on its face, and the electro-magnet jack 
springs on its back. The armature of the electro-magnet has a contact arm for 
c osing the signal circuit and a release spring. When at'racted the armature 
is held by a latch until the plug is inserted. The plug is provided with a recens 
which allows the annunciator to work while tbe plug is in position, and to be 
released by the withdrawal of the plug. The magnet is shunted by the plug 
circuit when the plug is inserted 4 claims. 


27,370. ‘improvements in the automatic regulation of monephese er 
alternators.” R. B. Ransford. (Societe Sautter Marte et Cle.) Dated mber 
28th, 1898. Relates to the automatic regulation of monophase or polyphase 
alternators to constant potential. The spplication of the system to a three- 
phase alternator is described. The exciter is driven synchronously with the 
alternator, and its armature winding is supported by three conductors with 
alternating currents of comparatively low potential from a secondary circuit 
common to two transformers. The primary circuits of these transformers are 
in one case connected in series with the alternating-current mains, and in the 
other case across the mains. The exciter may be geared to the alternator, or it 
may be driven entirely by the alternating currents supplied to it. 2 claims. 


27,390. “Improvements in ooln-freed ratas for electrie and fiaid meters.” 
C. D. Abel (Soolete Anonyme Continentale pour ia Fabrication deg Comptoares a Gaz of 
Autre Apparetis.) Dated December 28th, 1898. A horizontal fork jointed toa 
crank on the rock shaft of a switch, and resting upon a fixed pin is drawn so as 
to close the circuit when a disc having a recess to engage a pin on the lower 
arm of tne fork, is turned after prepayment. Owing to a notch the fork hooks 
itself on the fixed pin, and frees itself from the diac, which is turned pro- 
portionately tothe payment. A spring wound up to the same extent reverses 
the disc at a rate depending on the operation of an escapement anchor by the 
electric meter. Eventually a pin on the disc lifts the fork, and the circuit is 
opened by a spring acting on the crank. The coin in a pocket which is turned 
ae handle disengages a detent from a notched wheel and then turns it. 
8 claims. - 


27,453. “I ts ia elestric motors.” H. Loitaer. Dated December 
29th, 1898. The field-magnets carried by the shaft are built up of irom lamioæ, 
cut so as to present six poles, three of which are wound with insulated wire 
coils, the ends of which are connected through a bore in the shaft to two 
collecting rings. The armature is composed of iron lamin, serrated inside 
and outside to receive the winding, and held between two side frames connected 
together by bolts and supported by ball bearings on the shaft. The armatare 
winding is connected in the ordinary manner to a commutator, upon which 
bear brushes carried by holders fixed to the shaft, and electrically connected to 
a second pair of collecting rings. Either the field magnets or the armature may 
be made to revolve, or both may revolve in opposite directions. According to 
the provisional specification the motors are particularly adapted to the propal- 
sion of vehicles. 1 claim. 


27,3208. vements in thermo-oleotrteal hulidiag brieks er bleeks.” J 
Matthias. Dated December 30th, 1898. Bricks, archstones, flagstones, and the 
like for the walls of houses exposed to the sun, the ceilings of workshops heated 
by gas, &c., are made hollow and fitted with thermo-electric elements. The 
bottom of the brick exposed to the heat is completely closed by the element, 
which are formed into points at their other ends. Each pair is insalated from 
the next by portions of the brick itself or otherwise, and the points are cos ; 
nected by metal bands, while one pair of diagonally opposite corner clements 
has terminals carried throngh the bricks and joined to those of the next. The 
points are in through passages which, when the bricks are laid together, form 
continuous passages. A current of cold air is drawn through these passages t 
cool the points of the elements. 2 claims. 


27,688, ‘improved direct-coupled driving arrangement for electric automotors.” 
E. Egger. Dated December 31st, 1898. The field’or frame of the electro motor is 
attached to the fixed wheel axle or tothe frame of the vehicle, and the armature 
is connected with the wheel or rice rerea. A band brake dram way also te 
attached to the wheel hub. 2 claims. 


27,593. Improvemente in systems of train ceatrol for sleotricalty -propetted 
vehicles.” The British Thomson-Houston Company, Limited. (F. E. Case.) ted 
December Sst, 188. Relates to those systems of train control in which master 
controllers are used, and the present invention consists in the use of a Anse 
separable controller which may be transferred to any part of the train an- pe: 
in co. neetion with the control system by connection boards or couplings, NE 
thus replace a number of controllers. This system may be used with otber thas 
master controllers. These connection boards also serve for electrically puphug 
the carriages on the train. 9 claims. 
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PROFESSOR PERRY’S INAUGURAL 
ADDRESS. 


THE title of Professor in these days may mean anything or 
nothing. By some people it is regarded with awe, by others 
with derision, but when followed by the words John 
Perry,” it never fails to awaken the warmest feelings of 
affection and respect. 

Presidential addresses are not open to discussion, but 
probably no other sort of literary production ever meets with 
more vigorous criticism in the Press. 

Prof. Perry, in his address to the Institution of Electrical 
Engineers, has not hesitated to speak his mind very freely, 
and although in all probability he will be quite as freely 
criticised, he has such a stronghold on the goodwill of the 
entire Institution and of very many outside it, that he runs 
no risk of having to read any remarks which would cause 
him the slightest annoyance. | 

As one reads the President’s breezy address one can 
scarcely help wishing that for once he had cast aside the 
orthodox form, and given us in lieu thereof a lecture on the 
“ new mathematics.” The old school of mathematics calls 
forth Prof. Perry’s strongest expressions of contempt. He 
says “ As for the man who does understand electrical pro- 


blems, he remembers that there was a something called a 


study of mathematics at his school, that he passed certain 
examinations with much difficulty and tribulation, and that 
the subject had no real meaning to him even when he was 
supposed to know it, and he now hates the sight of any- 
thing that looks like mathematics. I tell you, gentlemen, 
that there is only one remedy for this sort of thing, just as 
the antiquated method of studying arithnietic has been 
given up, so the antiquated method of studying other parts 
of mathematics must be given up;” and yet, only two 
minutes previously, he says, “I feel n sort of degradation 
every time that I hear a clever old member of this Institu- 
tion sneering at mathematics; but obviously the clever old 
member was only sneering at the antiquated mathematics, 
and he will be among the first to bless the name of Perry, 
who aims at making our mathematical tools as sharp and 
handy as those of the pattern maker. 

But he does more than that; the tools he is providing 
us with are not merely sharp and handy, they are instru- 
ments of precision; he is the Whitworth of our wits, and 
the sooner we recognise that our wits require tools quite as 
much as our hands, the sooner shall we give our progressive 
President carte blanche to provide them. 

We have amongst us many a born engineer“ whose 
brain is a sort of self-acting slide rule; he secs, as it were, 
the end from the beginning, and is scarcely conscious of his 
mathematical processes, but the mathematical processes are 
there, though he cannot display them on paper with an 


exhibition of the orthodox symbols, but, in partnership with 
D 
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Perry, the thoughts of these men would crystallise into 
definite recognisable shapes, and would appear as clear and 
convincing to others as they now do to their authors. 

We often hear and read of Applied Mathematics,” but 
mathematics cannot be bought by weight ready applied: 
they can only be applied by the exercise of brains, and 
usually it takes more brains to apply than to acquire 
mathematics. | | 

Although Prof. Perry is so active and helpful in trying 
to improve this imperfect world, and in stimulating and 
equipping others for the same task, the goal of perfection“ 
has no charms for him. Of all ideas, surely that of 
having reached perfection is most hateful; the idea of exact 
knowledge, that nothing is unknown, that there is no need 
for thought and therefore that to think for oneself is a 
sin.“ No doubt Prof. Perry is right, but it seems rather dread- 
fal that we should go on toiling towards a goal which, after all, 
is undesirable. Probably the man who, with great labour 
and at the risk of his life, reaches the summit Of the Jung- 
frau, feels a sense of intense disappointment when he realises 
that the best thing he can do is to come down again; and yet 
there is no danger whatever of the world becoming perfect, 
because the very state of perfection would involve new 
imperfections. Imagine a world in which all women were 
perfect, and consequently all alike; it is obvious that, in spite 


of certain charms which that world would undoubtedly possess, , 


it would be deadly dull, and therefore, in some respects, less 
perfect than the one we live in. But this idea brings us at 
once to an elucidation of some of the troubles with which 
the learned Professor occupies himself. He has much to say 
against erroncous opinions on the subject of science, 
theory, and mathematics, but surely he would have nothing 
to say on these heads if our language were perfect, and the 
names attached to those ideas were not more or less 
ambiguous. 

It is this ever-recurring ambiguity, or insufficiency of 
expression, that leads to nine-tenths of the talking and writing 
of which this nineteenth century is so full. The English 
language is replete with quagmires and pitfalls. Words 
derived from pure sources have been gradually corrupted by 
popular interpretation, until we need a distinctive mark to 
indicate whether the word is to be accepted in its pure sense 
or in its degraded sense. : 

The President, like so many others who have gone before 
him, has endeavoured to define the profession of electrical 
engineering, and although, from one point of view, he 
has succeeded, yet it is quite probable that it will have to be 
bound up with other definitions before the description is 
complete. One cannot help feeling that the Professor's 
“ engineer ™ owes his principal qualifications to Nature, for 
he says, “The engineer must be a real man; he must 
possess individuality and the power to think for himself.” 
Training may do a little towards producing this result, but 
not much more than a dressmaker can do towards improving 
a had figure. 

Prof. Perry seems to recognise this view of the question 
very thoroughly, for he says:“ A man, who is permeated by 
theory, whose theory is so much a part of his mental 
machinery that it is always ready for practical application to 
any problem, he is the real engineer ; eighty per cent. of the 
men who pass examinations in mathematics, mechanics, and 
electricity have very little of this theory. Fifty per cent. of the 


writers of letters in the engineering journals in which mathe- 
matical expressions occur have almost nothing of this theory 
in their possession. It is unknown to foolish men.” 

One can scarcely resist the conclusion suggested by Prof. 
Perry, that only one in five of our engineering students is 
built of the stuff suitable for producing engineers. It is also 
quite evident that the “theory” which Prof. Perry com- 
mends is not the theory which is so often spoken of with 
contempt. It is altogether a superior article. It takes 
into consideration every factor of the problem. Of such 
theory it is impossible to form a too exalted opinion, provided 
that the almost equal claims of practice are not lost sight of. 
It is quite natural that professors should take a somewhat 
one-sided view of the profession of an engineer, but in every- 
day work it is only in the case of some highly specialised 
men, such as that, for instance, of the late Dr. Hopkinson, 
that the purely professional side can be dissociated from the 
practice of those things which are commonly covered by the 
general name of business. | 

Now, the“ business of an engineer is nearly as complicated 
as the purely theoretical side of it. This “ business requires 
both time and perseverance for its acquisition, and it is a sad 
fact that many intelligent and earnest seekers after engineering 
fame have grown disheartened, and have failed, simply 
because at the outset they did not realise what a sea of 
drudgery they would have to wade through before their 
excellent theoretical attainments would become marketable 
commodities. . 

In our opinion, with all respect to Prof. Perry, it is 
important that youths should take their workshop training 
carly. It enables them to weigh up the position before their 
ideas of life become crystallised, and, moreover, it ensures 
their acquisition of not the least important part of their 
training at a time when they are not in a position to exercise 
that part of their will (if it may be so called) which is 
influenced by idleness and the love of a ploasant life. 

There is, of course, a great deal to be said on both sides 
of the question, but when once it is realised that a 
thoroughly practical training is absolutely essential to the 
making of an engineer, the desirability of doing that which 
is necessary now, instead of putting it off to a more con- 
venient season, will more strongly than at present commend 
itself to parents and other guardians of youth. 

Apart from the difficulty of coaxing nature into providing 


us with first-class raw material for the manufacture of 


engineers, the one great difficulty consists in this, that there 
is 80 much to learn and so little time to learn it in. 


The Motor Car Emancipation Act.—The fourth anni- 
versary of the inauguration of the Locomotives on Highway: 
Act of 1896 was celebrated by a tour from London to 
Southsea and back. The tour was organised by the Auto- 
mobile Club, and extended from November 10th to 12th. 
A large number of vehicles took part in the run, but nearly 
all were driven by petrol, only two electrical ones being entered. 
The Mayor of Portsmouth and a reception committe 
received the party at the Town Hall steps; the committe 
afterwards decided to which vehicle should be awarded the 
cup presented by Mr. Alfred Harmsworth for the one whict. 
on its arrival, looked cleanest and smartest. The silver cap 
was won by Mr. Henry Edmunds, for his Daimler car, ar! 
it was handed to him by the Mayor at the dinner held on 
Saturday evening at the Esplanade Hotel, Southsea. 
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THE TELAUTOGRAPH. 


Sour weeks ago we were invited to be present at a .dgmon- 
gration of a new writing telegraph, but on our arrival we 
found that the invitation was somewhat premature ; owing 
to certain considerations connected with patent rights, or 
rites, we were unable to do more than see the instrument at 
work. l 


Last week, however, we were informed that the objections 


$o publication were removed, and we had the pleasure of 
examining the details of the telautograph without the 
cover on. 

Compared with the numerous attempts, many of them 
‘of exceeding ingenuity, which have been made to construct 
an instrument capable of reproducing simultaneously a true 


fac simile of the handwriting of a distant operator, the new - 


form of the telautograph appears to us to constitute an 
immense step in advance. The principle is practically the 
same as that of Prof. Elisha Gray’s original instrument, but 


the mode of carrying it into effect has been greatly 


improved. 8 
The transmission line must, as before, consist of a com- 
plete metallic circnit, provided with an earth connection at 


Earth 


=? 
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DIAGRAM OF CONNECTIONS. 


each end. The transmitter is combined with the receiver in 
each instrament, the former presenting externally a portion 
of a roll of paper upon which the outgoing message is 
written, and the latter a similar paper surface, nearly vertical, 
upon which the incoming measage is recorded. A telephone 
of the usual table pattern, resting upon crutches at the side 
of the instrument, forms part of the apparatus, and may be 
175 alternately with the telautograph, but not at the same 
e. ` 


The connections of the transmitter and distant receiver 
are shown in the above diagram, it being understood, of 
course, that both sets are installed at each station. The 


distant writer’s 


its side for clearness). 
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arms of the rheostats, 0 o, are connected by a pair of 
light links with universal joints to the point of the 
pencil. Thus, every movement of the latter, in whatever 
direction, causes one or other, or more often both, of the 
arms, © C, to move through a corresponding angle, inserting 
more or less resistance in series with the line wires 8 and 4 
respectively. At the distant station these wires are connected 
through two “swinging coils,” p D, to earth, the circuit 
being completed through the two local batteries in series and 
the earth plates. The coils, D D, are of very light construc- 
tion, and oscillate between the poles of two electro-magnets 
with fixed iron cores, exactly similar to the electro-magnetic 
system of a d'Arsonval galvanometer or a “ moving-coil ” 
voltmeter. 

The spindles of the coils carry arms, to the ends of which 
are attached two very light links carrying a small inking 
point at their lower end—the system being, therefore, quite 
analogous to that at the transmitting end. The coils 
respond instantly to the varying currents flowing through 
them, faithfally reproducing with the pen the motions of the 

neil. | 
It is a eat to see this operation in progress, the pen 


- writing quickly, hesitating as the writer ponders over his next 


word, dotting its 1's and crossing its Js, and darting into the 
ink-well when necessary, as though impelled by an invisible 
hand; and, indeed, so it js! 

We have, however, but touched upon the subject as yet, 
Tt remains to be explained how the pen is lifted off the paper, 
and supplied with ink, how attention is called, and so on. 

Considering the diagram more in detail, it will be seen 
that when a message is in course of transmission, current 
flows from battery a through a switch H and wires 1 and 2 
to the rheostats B B, thence through the brushes and arms 
0 C, to the line wires, 3 and 4, operating the coils, D D, as 
described above; passing through the relays, R and E, the 
current goes through the battery, z, to earth, and so back to 
the home station. 

An induction coil, F, with vibrating contact breaker, is 
controlled by the slight vertical movement of the platen, d, 
which is pressed down by the pressure of the pencil and 
completes the primary circuit through contact 5 (shown on 
s). This causes alternating currents to 
pass through the condenser, I, to line 4 and by wire 6 to line 3. 


Owing to the great self-induction of the coils, D D, and 


relays, k and E, at the receiver, these alternating currents. 
pass principally between lines 3 and 4 by wire 7, condenser L, 


-small relay K, and wire 8, causing the relay, k, to operate 


the pen lifter, m, by interrupting a local current through 
wire 9, contact 10, and wire 11; by this action the pen is 
allowed to come in contact with the paper. The relays, K 
and E, are operated by the weakest line currents, E' con- 
trolling the paper shifter P, and opening the local circuit 
through M when the instrument is not in use. The relay E, 
in conjunction with E', controls the signal bell N; for this 
purpose the transmitter is fitted with a push key, not shown 
on the diagram, which breaks line 3, and puts the battery 
A direct to line 4, thus allowing a local current to pass 
through contact 15, wire 12, contact 13, and wire 14 to bell 


N. The lever, o, at the transmitter is operated by the 


pencil, and is mechanically connected with a paper shifter. 
Its movement also operates a contact at 17, thereby 
breaking connection with the lines when it is pushed in the 
direction of the arrow, and actuating the paper-shifting 
apparatus at the receiver. The + and — signs indicate 
terminals which are connected to the respective poles of the 
local batteries, A and Z. 

The paper shifter, P, at the receiving end consists of an 
electro-magnet with two armatures; one, a small one, 
actuates a little clutch which seizes the paper, while the 
other pulls if forward a set distance, exactly equal to the 
amount of feed of the mechanical paper shifter at the trans- 
mitter. At the end of the feeding stroke the movement. of 
the armature causes a high resistance to be inserted 
in the circuit of the electro-magnet, so as to reduce 
the current to a very small value. The electro-magnet con- 
tinnes to hold up the armature as long as the main circuit is 
complete. The writing space allows of three or four lines 
5 inches wide being written without interruption ; the pencil 
is then pressed against the V-notch in the lever 0, causing 
it to operate the mechanical paper-shifter in the writer's 


~ 
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instrument and to break the circuit at H. This drops the 


armature of the paper-shifter, P, and as the lever, o, springs 
back and closes the circuit the armature is again pulled up, 
feeding the paper forward at the distant end. The act of 
breaking the circuit, as mentioned 
above, also causes the pen to dip in the 
ink-well. - 

The telephone connections are of 
the usual kind and need no description. 


Apparently this sum will not be sufficient, and the Com- 
mittee therefore proposes to ask Parliament in the ensuing 
session for powers to borrow as much as a million and a 
quarter, presumably to cover all further expense in regard to 


We should add that when the instru- -> Oh Quote us forne R Leal guste . free 


into a cup on the top of a press- 
button, which puts the two local 
batteries in opposition, thus pre- 
venting them from running down. If 
this is not done, an alarm bell rings 
when the hand is taken off the desk. 
The resistance of the line may be, say, 
300 ohms; that of the swinging coil is 
185 ohms, of the relays, E,, E, 20 ohms, 
and of the rheostat 7,000 ohms. The. 
last is a very neat device, consisting 
of a large number of thin German- 
silver sections, built up like a 
commutator, with paper insulation ; 
coils of fine wire form the con- 
nections between adjacent sections, and 
the whole constitutes a very neat 
‘and compact appliance. A light 
steel brush slides over the polished 
surface of the rheostat with negligible 
friction; no difficulty whatever is felt in writing or 
sketching, as is evidenced from the samples appended. 

The company works under a license from the Post Office, 
and is authorised to instal the apparatus on Post Office tele- 
phone circuits, and on any private line, The advantages of 


ment is done with, the pencil is pressed 4 ou 10 000 fer 


vn 


the telantograph—its silence and simplicity, the possibility 


of transmitting signed instructions, &c., and the saving of 
time—all these, and others, are sufficiently indicated by the 
word itself, writing at a distance.“ 


— ee 8 we vee — = — 


GLASGOW TRAMWAYS. 


A GREAT deal has been said and written from time to time 
in connection with the Glasgow Corporation tramways, by 
way of wonder and admiration at the financial results of 
municipal working therein exemplified. 

Every year, so it is said, a substantial net revenue balance 
has been shown ; and this, if so allocated, would, of course, 
make a handsome contribution from the tramway undertaking 
to the general rate. 

Perhaps very few individuals, if asked, could say—taking 
the country over—either what has been done or what should 
be done with net revenue balances of this kind from a muni- 
cipal undertaking ; and in reply to the first of these points, it 
may, therefore, be worth while reminding our readers that the 
Glasgow tramways have not paid over any surplus revenue 
whatever towards the relief of the general rating, or, indeed, 
made any payments whatever for the benefit of the ratepayers 
generally, excepting an annual contribution by the Tramways 
Committee to the “common good” of amounts com- 
mencing at £9,000 and rising up to £12,500 (and in the 
future £15,000) as a sort of wayleave for use of the streets. 

It seems to have been the rule, since the Corporation took 
over the tramways, for the net revenue balances to be put to 
reserve fund, which now amounts to a sum of £169,492. 
The Tramways Committee, which has already spent some 
£389,402 on reconstruction work for electric traction, now 
proposes to utilise the whole of this reserve fund for com- 
pleting the present network and for meeting losses on 
realisation of horses and rolling stock. The Committee has, 
in addition to this reserve fund, unexhausted borrowing 
powers to the extent of £308,205 ; but as they have over- 
spent on capital account about £244,801, they will only 
have a gross amount of about £233,000 to pay for every- 
thing involved in the adaptation and ‘conversion of the 
Present system. 


LL belos 
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the existing network, as well as the outlays which will be 
necessary upon the extensions outside Glasgow boundaries. 

The total indebtedness of the Glasgow municipal tramway 
undertaking will then amount to not less than £2,560,000, 
assuming the full borrowing powers are exercised, as seems 
probably advisable and necessary. 

The mileage for this expenditure it is not easy to state or 
even to estimate, as it will, of course, depend on the outside 
extensions that are actually built; but for the present 
expenditure the mileage is approximately 83} of single track, 
and the capital outlay about £16,000 per mile of single 
track, assuming that none of the new borrowing powers will 
be exercised for the completion of the present system. This 
is, of course, after making due allowance for the amounts 
already set aside for depreciation, &c. 


THE ELECTRICITY . WORKS OF CHEVRES 
(GENEVA). 


(Continued from page 709.) 

THE switchboard is constructed entirely of incombustible 
material. The iron framework is covered on the side facing 
the machinery room with panels of white marble, which only 
carry the instruments, the wooden handles of the switches, 
and the wheels of the exciter rheostats, The division of the 
panels corresponds to that of the circuits, so that each 
machine or each feeder has its special panel. l 

The board is 26°01 metres long, and comprises 34 
panels. All parts in contact with high tension are placed 
out of reach of the hand or behind the board; particularly 
worthy of notice is the arrangement of the high tension 
switches, placed at the top of their respective panels and 
worked from a distance by a double wooden handle, acting 
on a chain by means of a toothed whecl. The chain works 
a second wheel keyed to a spindle, which carries eight con- 
tacts on solid insulators. These eight contacts engage eight 
copper jaws, and can be released by a rotation of the sup- 
porting spindle. By this means eight breaks can be made, 
two in each conductor. To stop all chance of sparking 
between the jaws these are separated by thick slabs of slate. 

The switch-fuses placed behind the board each consist of a 
fuse in athick porcelain tube; the whole is carried on the board 
between two jaws, which makes the apparatus removatbie 
and permits of their being used as circuit breakers aud beins 
replaced with ease. 
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All the usual operations are done from the side facing the 
machinery room; behind the board is a passage 1:25 metres 
wide, to which access is only allowed to the chief engineer, 
or under his surveillance. 

The scheme has been made as simple as possible; yet the 
requirements of the distribution made it necessary to adopt 
two alternating systems, one at 2,750 volts for the under- 
ground network, the other at 5,500 volts for the overhead 
lines. The board is thus divided into three parta :— 

1. Continuous current. 

2. Alternating current, 2,750 volts. 

3. Alternating current, 5,500 volts. 

1. Continuous Current.—This section comprises 6 panels, 
arranged as follows, commencing from the right—Panels 1, 
2, 3, 5, 6, corresponding to the exciters. Panel 4 serves for 
the lighting and power circuits of the works. 

2. Alternating Current, 2,750 Polis. — Panels 7, 8, 9, 10, 
11, 15, 16, 17,18, 19, 20, carry the apparatus of 11 alternators 
at 2,750 volts; panel 12 feeds a group of transformers of 
1,000 KW., 2,750 to 5,500 volts, which permits of the two 
systems of distribution being connected. Panels 13 and 14 
are for the underground feeders. 

All these panels are connected by a system of bus bars 
in ring form, and provided with switches. This arrange- 
ment permits of the current being broken in any panel with- 
out it being necessary to stop the supply. 

A third bar to one of the underground cables also permits 
of the output being split into two parts. The alternators 
can, as required, be switched to one or the other system, 
depending on the position of the switches. It is thus pos- 
sible to separately feed the larger part of the power circuits, 
and also obtain an increased lighting service. ; 

3. Alternating Current, 5,500 volts,—Panels 21, 22, and 
23 correspond to alternators Nos. 12, 13, and 14. Panel 24 
is reserved for the fifteenth generator. Panel 25 is similar 
to panel 12; it receives the current at 5,500 volts of the 
transformer station. Panels 26 to 34 are for the 5,500-volt 
overhead feeders. ‘The bus bars of the 5, 500-volt system 
are also in ring form, with switches at intervals. 

Each alternator has an ammeter in each phase, one volt- 
meter, and one synchronising lamp. Station voltmeters indi- 
cate the voltage of the bus bars; also two voltmeters on low 
tension pilot lines allow the voltage to be regulated according 
to the load in the town. 


TRAVELLING CRANE, 


The handling of large pieces of machinery, either for 
erection, for examination, or for repairs, is effected by means 
of a winch on the travelling crane, made by Messrs. Faesch 
and Piccard, of Geneva. The lifting can be effected by 
hand or by means of a motor of 9 H.P., fixed on the bed of 
the winch. The gearing is of the sun and planet type. 

The capacity is 30,000 kilos.; the speed of lifting with 


the motor is 27 metres per hour, and by hand only 1°5 metres 


per hour. The movements both of the traveller and of the 
winch are controlled by special gearing, moved by an endless 
chain, and entirely by hand. The speed of the traveller is 
0'6 metre per minute, and of the winch truck 1 metre per 
minute, | 

The chain for lifting carries a hook for 30,000 kilos., and 
there is another hook capable of lifting 15,000 kilos. The 
lifting speed of this second hook is, of course, double that 
referred to above. 


FEEDERS. 


Underground Lines. No, 1.—As the transmission of elec- 
trical energy from Chevres to Geneva is on the two-phase 
system, the feeders are two in number, each with four con- 
ductors. The total distance is 5,825 metres, and it is 
divided into five sections, of which the ends are brought 
into sub-stations. The construction of this line is original, 
and was the idea of M. Graizier, chief electrical engineer. It 
consists of a trough of concrete, in which the four conductors 
are buried in bitumen concrete and kept at a fixed distance 
from each other by special bricks placed 0'5 metre apart, 
and having each two channels in which the conductors are 
laid. The bitumen concrete is a mixture of bitumen pro- 
duced by the distillation of oil heated to 200°, and sinall 
gravel completely desiccated. l 
In order to make it more plastic, the bitumen is mixed 


when hot with a certain proportion of vaseline ; thus pre- 
pared, it may be said to constitute a stable compound, which 
fills up the interstices of the gravel and fills the trough 
whilst surrounding the conductors.. The mixing with the 
gravel was effected on the site in boilers, and the concrete 
was run, whilst hot, into the trough immediately after the 
laying of every section of the conductors. The whole is 
covered with a layer of concrete and with a cover of cement. 
Each conductor comprises seven copper cables, each of 
these consisting of seven strands of 0°0036 metre diameter, 
the section of a cable being, therefore, 70 square milli- 
metres, and of a conductor 490 square millimetres. The 
division into five sections as aforesaid by sub-stations permits 
of the easy discovery of possible faults in the line. The 
sub-stations also contain the necessary transformers for 
converting to low tensiori the energy required along the 
line of route. The sub-station at the end of the line also 
includes the switchboard for controlling the different 
circuits of the town. 

In spite of all the precautions taken, certain foreign 
matter got into the bitumen at times, or even a little 
moisture, particularly when the line was being laid in rainy 
weather, and this necessitated some repairs during the early 
periods of working. : 

No. 2 Line-—This was completed in 1897 by the laying 
next to the first line of four lead-covered armoured cables, 
each of 2 x 150 square millimetres section. 

Overhead Lines. — The consumers on the left bank of the 
Rhone are fed by a feeder comprising four wires, each of 
97°5 square millimetres section. Those on the right bank 
are served by a feeder, also of four wires, each being 28 
square millimetres in section. 

In the course of construction of these lines and their 
branches, many small existing installations had to be 
bought out. 

The development of the feeders and their extension is 
shown by the following table :— 


TOTAL LENGTH OF FEEDERS JN METRES. 
1896. 1897. 1898. 1899. 


Underground 18,552 33,801 35,771 38, 298 
Overhead 10,425 37,311 43,145 43,145 
Total 28,977 71,112 78, 916 81,443 


The output of the Chevres installation has been as 
follows :— 


1896 198 a ... 1, 342,362 Kw.-houra. 
1897 sae ie ... 93,669,876 i 
1898 e sah . . 9,517,262 5 
1899 eed ... 28,066,483 5 


The principal users of energy are factories for the manu- 
facture of carbide of calcium and chemicals, various works, 
the tramway company, and the lighting service of the town 
and of many communes. 7 


(To be concluded.) 


ELECTRO-CHEMISTRY. 


THE INTERNATIONAL CONGRESS OF APPLIED CHEMISTRY 
AT PARIS, 


(Concluded from paye 617.) 
Ix our issue of October 19th we gave a complete list of 
the papers and addresses presented at the International 
Congress of Applicd Chemistry in Paris up to July 25th, 
referring, in some instances, to their main points. “We will 
now refer briefly to the remaining papers, which were 
read before the Electro-Chemical Section during the last 
three days, namely, the 26th, 27th, and 28th. 

M. A. Minet, in his report upon “ Electro-chemistry in 
1900,” showed the actual condition of the electro-chemical 
industries in France-and in other countries, His report was 
divided into three parts. The first was purely historical. 
In the second part he gave the names of the various electro- 
chemical works in France and in other countries, showing 
their situations and the amount of power being used in 
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each. The total number of works was given as 161, out 
of which 93 are in France, and may be classified as 
under: 
Refining of copper 
Electro-plating ay a 8 
Electro-metallurgical (by dry methods) 
Carbide of calcium H out ee 
Carborundum 7 
Chlorate of potassium 85 
Soda, chlorine, and derivatives 
Ozone Xi vi ao si pak yi oa 
Manufacture of materials and of special apparatus for 
electrolysis... ex as a ee oa 
Carbons for electrical wor ; 
Manufacture of primary batteries 
Manufacture of accumulators... 55 sts bi 
Manufacture of special dynamos for electro-chemistry 7 

The last part was devoted to a review of the various works 
bearing on the subject. | 

M. Peyrusson read a paper upon an electrolyser which auto- 
matically produces a uniform and regular action during 
electrolysis. 

M. Clerc communicated a report upon Electric furnaces 
and the production of metals and alloys in the electric 
furnace,” in which he mentioned his own researches upon 
the production of ferro-chromium. -~ 

M. Lebeau gave the results of his researches upon“ The 
industrial preparation of silicon.“ He has produced by the 
reduction of silica with carbon in the electric furnace 
silicon of 98 
of production is capable of being industrially applied, and, 
moreover, that good silicon would find a ready market for 
the manufacture of ferro-silicon in the steel industry. 

M. Palmaer read a paper upon “ The utilisation of motive 
forces in Sweden,” in which he said that that country pos- 
sessed already four works manufacturing calcium carbide, 
two chlorate of potassium, and one potash and chlorine. 

M. Zenghelis made a communication upon “ The varia- 
tions of electrical potential during chemical reactions,“ in 
which he discusses Nernst’s formula for the calculation of 
potential when a shect of metal is placed in a solution of 
its salt at a known temperature and concentration, and also 
a method, similar in principle, by which he estimated the 
quantity of sugar present in urine and which he found 
approximated to 1 per cent. . 

M. Hubon described “The preparation and properties 
of acetylene black, which he regards as an industry capable 
of development. 

M. Hollard demonstrated The principles of electrolytic 
analysis and the analysis of commercial copper, when he 
separated several metals by means of fractional electrolysis. 

M. Marie described “ A method for the electrolytic reduc- 
tion of lead from its insoluble compounds,” in which he first 
precipitates the lead as sulphate or chromate, and then dis- 
solves in nitric acid in presence of ammonium nitrates; he 
then electrolyses this solution, and obtains the lead upon the 
cathode. 

Dr. Max Leblanc discussed his ‘ Proposition for the desig- 
nation of the fundamental electro-chemical unite.” He 
recapitulated the work which has been done in Germany and 
Russia, and recommended the following definitions :— 

1. Conductivity —A body possesses unit conductivity 
when a column of 1 square centimetre cross-section and 
1 centimetre length has a resistance of 1 ohm, 

2. Molecular conductivity is the conductivity us above 
defined, divided by the number of gramme-molecules dis- 
solved in a cubic centimetre of solution. | 

3. The concentrahon equivalent is the number of gramme- 
equivalents dissolved in a cubic centimetre of solution. 

4. The dilution equivalent is the reciprocal of the concen- 
tration equivalent, 

5. The conduction equivalent is expressed by 
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A= K ; 
n 

where K is the electric conductivity (specific), and n is tlie 
concentration equivalent. 

6. The ionir velocities are expressed in centimetres per 
second for a difference of potential of 1 volt per centimetre. 

It was finally decided that the question of the adoption of 
these or other definitions should be discussed at the Physical 
Congress. 


cent. purity, and claims that his method 


M. Verbno-Laszgynski communicated a paper upon A 
zinc-alkali-nickel accumulator.” 

M. Paul Lacroix gave a lecture upon Apparatus for the 
‘Héleogene’ system of Capelle-Lacroix for the productiou 
of acetylene gas by the slow feed of water into a generator 
containing carbide of calcium. 

M. Javal showed an acetylene generator of his own design 
which contained also an automatic purifier. 

M. Hubon asked what conditions the consumers can 
demand from the manufacturers for the supply of calcium 
carbide. | 

M. M. Moissan, Gall, Lunge, Bullier, Lacroix, Hubon, 
Strauss and Lebeau were appointed to hold a commission ta 
inquire into and consider the limiting amounts of impurities 
which should be allowed in commercial calcium carbide and 
acetylene, | 

M. Christomanos described a very curious experiment 
showing “The action of magnesium in burning on the 
surface of marble” which produced a reduction and a black 
deposit to a very remarkable depth in the marble. 

M. Siedmann showed, in the name of M. Otto, some 
ozonizers, being the designs of the latter. 

M. Stock described his researches corroborating M. 
Moissan's upon the silicides of boron. 

M. Moisan presented a paper on his Recent Reseaches 
on the Properties of Fluorine,” mentioning the action of 
fluorine and hydro-fiuoric acid upon glass, and the production 
of ozone by the action of fluorine upon water. This lecture 
was accompanied by experiments, one of the most interesting 
being the liquification of fluorine. 

M. Defacqz read a report on “ The methods of analysis of 
commercial aluminium.“ 

M. Fischer presented a report upon the “ Preparation of 
tetra-sulphate of lead, of the double salts of the alkalis, and 
of the tetravalent salts of lead.” 

MM. Meslans and Camille Poulenc showed “ An industria! 
apparatus for the preparation of fluorine,” 

M. Guichard described “ The preparation and melting 
of molybdenum,” which he obtained in the electric furnace 
by the reduction of natural bisulphate of that metal. 

M. Lebeau, in the name of M. Moisan, communicated s 
paper upon “Phosphide of calcium,” and afterwards 
described his work on “ The arsenides of the alkali earths.” 

M. Macé showed “ An apparatus for the production of 
acetylene of his own design. 


* 


CURRENT SPECIFICATIONS. 
XXXVI.—_NEWCASTLE-ON-TYNE STREET LIGHTING. 


SUMMARY. 


Scope of Contract.—The supply and erection of 200 arc lamps for 
street lighting. ' , a 

Type of Lamp. 10- ampere direct current arc lamps to burn 10 in 
series on a 500- volt tramway circuit. 

Number of Hours of Burning. Each lamp to burn not less than 
36 hours without recarboning. 

Class of Carbons.—The carbons to be so proportioned that positive 
and negative are of equal length, and burn at same rates. 

Method of Suspension.—134 to be fixed in suitable frames on the 
tops of tramway poles placed centrally in respect to the rails, and 
66 on brackets secured to the tops of side suspension poles. , 

Types of Frames and Brackcts.—To be either similar in design or 
equal in value to the design shown on the drawing issued with the 
specitication. 

Type of Substitutional Resistance.—A suitable substitutional 
resistance to be provided with each lamp capable of being auto- 
matically switched into circuit when, from any cause, the lamp fails 
to maintain its arc. 

Other Lesistance.—One line resistance to be provided for each 
circuit of 10 lamps. 

Switches und Fuses to be Supplicd.—Two switches and fuses to be 
supplied for each of the 10 circuits, one switch and tone fuse being 
placed in the lamp-posts nearest the ends of the circuits. 

Cables to be Supplied.—All connecting cables between resistances 
and lamps and between adjacent lamps on the same circuit. These 
latter cables to be drawn into conduits provided and laid by tic 
Corporation. ; l 

Class of Insulation.—To be either insulated with india-rubber ard 
then sheathed with lead, or insulated with vulcanised bitumen and 
manufactured by Messrs. Callender's Cable and Construction Com: 


pany. 
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Spares. — Spare parts as specified to be supplied. 

Specified Date of Completion. —All brackets to be fixed in five 
months, and the work completed in eight months from date of 
order. 

Penalty for Late Completion.— Power reserved to Corporation to 
have work completed by other parties at contractor’s charge. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages paid to H'orkmen.—None. 

Arbitration Proposals.— Unsatisfactory, see comments below. 

Specified Terms of Payinent.—60 per cent. on delivery, 20 per cent. 
on completion, 15 per cent. on satisfactory completion of tests, 5 per 
cent. 12 months later. 

Date for sending in Tenders.— November 21st, 1900. 


The specification for this work has been prepared by Mr. 
Charles Hopkinson, M. I. C. E., and it is expressly stated in 
the general conditions that he may act through his partners, 
Messrs. Hopkinson & Talbot, or through the resident 
engineer, Mr. Le Rossignol, appointed by the new Tramways 
Committee of the Corporation. 

The work required to be done is the supply and erection 
of 200 double-carbon 10-ampere arc lamps in frames or on 
brackets fixed upon the poles employed in the overhead equip- 
ment of the tramways. 

It will be remembered that there are two companies 
supplying electrical energy under Parliamentary powers 
in the borongh of Newcastle-on-Tyne. By private 
arrangement sanctioned by the Corporation a division has 


been made of the city, and each company appropriates as its 


own area of supply one portion. Neither have been able to 
secure any extensive contract from the Corporation for street, 
lighting, and consequently the local authorities have taken 
advantage of the introduction of electric trams owned and 
worked by themselves to arrange for the public lighting by 
means of arc lamps on the lines of route. The energy will be 
supplied from the Corporation power house. The lamps will 
be arranged in 20 circuits of 10 lamps in each between the 
nearest feeding point to the commencement of the circuit 
and the rails, one of the requirements of the specification 
being the careful bonding of the earth potential ends of the 
10 circuits to the rails. Substitutional resistances capable of 
being automatically switched in should the lamp to which 
it is connected fail, are to be supplied with every lamp, and 
in addition a line resistance with two switches and fuses for 
each circuit. 

When completed this will form one of the most extensive 
systems of public lighting by means of arc lamps in this 
country supplied from a tramway power station’ not supply- 
ing energy for private lighting. 

It is specified that the whole of the work, except glass 
globes and cables, shall be maintained against defective 


workmanship and material for 12 months, and the cables for 


a period of five years after they are first used. As this is 
contrary to the recommendations made in the recent circular 
issued by the Cable Makers’ Association, we expect that 
there will be a general refusal on the part of the cable manu- 
facturers to comply with this requirement. 

Dealing with the general conditions, we have the usual 
stipulation that: 

The general and detail drawings, together with the specification 
and these conditions, are the data upon which the contract is 
founded ; and no errors, omissions, or discrepancies herein shall in any 
way annul or invalidate the contract ; and each of the said drawings, 
specifications, and conditions respectively shall be taken and con- 
strued according to its true intent and meaning, although every part 
of the work may not be delineated or described therein. 


While it is agreed that :— 

The Corporation will afford to the contractor all reasonable 
facilities for the convenient execution of the work so far as the 
same shall, in the opinion of the engineer, be consistent with the 


due progress and management of the electric works of the Corpora- 
tion, and with the terms of the contract. 


As at present drafted in the clause dealing with the matter, 
the power of the engineer to vary the amount of the work 
to be done is unlimited, and some tenderers may prefer to 
limit this within certain degrees, say, 20 or 30 per cent. of 
the scheduled quantities. 

The following clause deals with the liabilities of the con- 
tractor respecting accidents :— 

The contractor shall take the risk of, and be answerable for all acci- 
dents and damages, personal, consequential, or otherwise, thut may occur 
during the progress and until the expiration of the period of main- 
tenance defined by the specification attached hereto, and shall repair 


‘and make good the same from time to time as soon as possible at his 


own cost and charge, and shall indemnify and bear the Corporation 
entirely harmless therefrom, unless the engineer shall be satisfied that 
the accident arises from a known cause other than a defect of construc- 
tion, workmanship, or material, in whtch case the cost shall be borne by 
the Corporatwn. P 


It will be noticed that the codtractor is to be held liable 


for any accident which may occur not only during the time 


his employés are engaged in erecting the lamps, but jor the 
whole of the 12 months’ period of maintenance, unless they 
can convince the engineer that the fault is not due to 
defective workmanship. We do not consider it fair to thus 
throw the onus of proof upon the absent contractor ; the 
accident may be due to carelessness or negligence on the part 
of one of the employés of the Corporation, and may not be 
detected. The contractor has no means of discovering the 
cause of the accident, and ought not to be held responsible 
unless it can be proved by the Corporation that he was to 
blame. 

The following clauses are thoroughly satisfactory if, by 
the word “ dismiss,” is meant that the person shall be re- 
moved from doing any further work in connection with this 
contract. 

The contractor shall employ at his own cost and charge a com- 
petent foreman, through whom the engineer may convey the neccs- 
sary instructions with reference to the due and proper progress of 
and the manner of executing the work, and to ensure efficient 
control and superintendence. 

The contractor shall employ in and about the execution of the 
work only such foremen, agents, and workmen as are careful and 
skilled in their various trades and callings, and the engineer shall 
have full power to object to and dismiss any person employed by 
the contractor in or about the streets who shall, in his opinion, 
misconduct himself, or be incompetent for the due and proper per- 


formance of his duties, and the contractor shall, without delay, 
replace any person so dismissed. 


The want of any provision for referring any possible dis- 


pute to the arbitration of an independent authority is the ' 


principal fault in this specification. It will be seen from the 
wording of the clause reprinted below that all disputes must 
be settled by the engineer himself :— 


In the event of any difference of opinion, doubts or disputes arising 
respecting the true intent and meaning of the drawings or specifications, 
or these conditions, or the contract or any part or parts thereof 
respectively or respecting the quality of the materials, matters and 
things to be supplied by the contractor, or the execution of the work 


or any part or parts thereof respectively, or respecting any other 


matter or thing whatsoever arising out of or incidental to the contract, 
the same shall be and are hereby referred to the engineer, whose award, 
order and decision shall be final and binding on both parties, and the 
submission hereby made shall not be revoked by either party hereto. 
and may be made a rule of any Divisional Court of Her Majesty’s 
High Court of Justice, at the instance of either party to the contract ; 
and either party to the contract may instruct counsel to appear and 
consent to such rule on behalf of the other party. 


The meaning of the above is quite clear, the engineer is to 


be sole judge and at the same time counsel in his official 
position representing one of the parties to the dispute. 
It is not only unfair for the Corporation to place 
their responsible adviser in such a difficult and 
delicate position, but it is unjust to the contractor 
who is debarred from having his presentation of the case 
considered by an authority absolutely independent of the 
other party to the dispute. We trust that ere the contract is 
finally signed, the attention of the Council may be drawn to 
this manifestly unsatisfactory clause, and that meanwhile all 
tenderers will make a stipulation in their offer that it be 
amended on the lines agreed upon between the Electrical 
Plant Manufacturers’ Association and the Municipal Elec- 
trical Association. 


WIRELESS TELEGRAPHY WITH REPEATERS, 
THE INCONVENIENCES OF SUCCESSIVE GUARINI RELAYS, 


By E. GUARINI anp LIEUT. PONCELET. 


We know that, in a polarised relay, the armature is 
attracted by its core directly the first traces of a current 
traverse the coils of the relay. As soon ag the armature 
has moved over it can close a local circuit, Pfl. But 
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between the exact moment when the circuit, P, of the coil of 
the relay is closed at m, and the moment when the circuit is 
closed by the contact of a and b, sufficient time must elapse 
for the armature, A, of the relay to perform its stroke. If 
the circuit, P, is suddenly interrupted at u, the armature of 
the relay at once moves away from its core, and the circuit, Pl, 


is interrupted at the very moment when the armature of 


the relay begins its return stroke. There is thus a delay in 
the closing of Pl, and this delay is equal to the duration of 
the stroke of the armature of tlie relay, whereas at the 
time of breaking there is no delay. 

This being understood, let A be a transmitting station, R a 
Guarini relay, and B a receiving station. Let— 

t = the duration of a signal at the station A, i.e, the 
duration of the depression of the Morse key (short for a dot, 
and long for a dash) ; 

Ii the duration of the stroke of the armature of the 
relay at the station R. 
the duration of the stroke of the electro-magnet of the 
relay at the registering station B. 

We get :— 

lLtr=i-— (4 T J) 
for the duration of the registering of the signal at B. If there 
ure u relays between A and B, formula 1 becomes :— 

2T=/—(h +h... tin 4 0). 

In order that the registering may be conveniently effected, 
it is necessary that :— : 

T 2 O, or 2 H T T „T . tit &. 

In short, iff = O or f = U T z . . 7 % 7 7, 
the registering commences at the moment the signal ceases 
at A, and when, at each relay and at the receiver, the arma- 
tures of the electro-magnets leave their core. The signal 
will, therefore, not have time to be registered at B. 

If T < o the signal will cease at a before it has been 
repeated to its destination ;-if the signal has arrived, for 
instance, at the relay fm, it will not go beyond, for 
the end of the signal will coincide with the end of the 
working of the relay fn_m. 

The term in brackets in formula 2 increases with the 
number of relays ; we must, therefore, increase at the same 
time the term /, if we wish to retain a certain value for T. 
A large number of relays, therefore, fatally increases the 
duration of a message. One of the first conditions of the 
employment of successive Guarini relays is the reduction of 
the terms 4,, e, &c., i. e., the perfection of the polarised relays. 
For this reason one of us has had some polarised relays 
constructed that are sensitive to sr¿nvth of an ampere. As 
the distance of the armature of the relay from its stop 


and consequently the duration of the stroke of the arma- 
ture can made extremely small, we can reduce the 
terms f, &c. 


In the long lines of an ordinary telegraph system we must at 
each signal wait for the establishment of the permanent state in 
the line. In the case under consideration the line no longer 
exists, but is replaced by the induction coil. The latter 
possesses a time constant just as a long wire does, but the 
cause is different—it is self-induction, not capacity. The 
question is, therefore, to sce how to reduce the term £. 

We propose to return to this subject again shortly. 


CORRESPONDENCE. 


Electricity Supply in Small Towns. 


I am obliged for your kindly criticism on my paper read 
before the Association of Municipal and County Engineers, 
but take exception to some of vour comments. 

The question of “ horsing ” tramways during the hours of 
lapping load is not my suggestion, but is one propounded by 
Mr. Robert Hammond, and is, I think, worthy of con- 
sideration, as people who live in small towns know that most 
of the jobmasters would be delighted to find occupation for 
their horses during the hours of darkness, and would be 
willing to negotiate with the tramway authorities for their 
use at a very small cost; the tramway authorities would have 
to provide no stables, food, or horses. Of course, I am 
aware that trailers, or cars without the motors, would have to 


be used; but this again resolves itself into the question as to 
whether in small country towns, where the visitors use the 
trams during the daytime, and not during the hours of darkness, 
whether a less frequent service would not be sufficient daring 
these hours? Anyhow, I do not see the impracticability of 
such a proceeding, although I admit that only in certain 
cases and under certain conditions would it be profitable to 
do so. No great point of this method was made in my 


paper. 


Then, again, you say that by the combination of tram- 
ways and lighting, The gain is on the part of the ligliting 
system, at the expense of traction.“ I do not agree with 
you here, and I think you will find that my opinion is 
backed up by all the well-known “unbiased” engineers. 
One of the special claims set forth in a company just 
launched, viz., the Electrical Power and Distribution Com- 
pany, is that electricity can be supplied for all purposes at a 
much cheaper rate than it can be supplied for lighting only. 
The men who have sanctioned such a statement are Messrs, 
Garcke, J. S. Raworth, S. Hilton, W. L. Madgen, &c. 

1. I would point ont to you that the staff employed at the 
electricity works when tramways and lighting are combined 
is about half of what would have to be employed if the works 
were separate. 

2. The handling of fuel, the cost of water, the cost of 
cleaning, &c., is much less when dealing with it on a large 
scale, than it would be if the works were separate, and 
(separate) arrangements had to be made for the handling of 
fuel and the use of water. 

3. The nuisance caused by the establishment of works 
can be centralised, instead of being in two places. If you 
read my paper carefully, you will notice that the one proviso 
is that the works must be situated in a suitable spot for both 

Of course, if the lighting works are not situated 
in a suitable spot, then it does not comply with the conditions 
I lay down, and, under these circumstances, it may be better 
to have separate works. I should much like to hear your 
argument in justification of the point that All the gain is 
on the part of the lighting system, at the expense of the 
traction.“ | 

With regard to the question of being literally correct, I 
admit that your criticism is right, but I was never one for 
“ splitting straws,” and I had not forgotten the fact that I was 
reading a paper before a body of engineers, who were accus- 
tomed to take the language not absolutely literally, but 
could quite understand what I meant when I stated that 
“There was no (apparent) energy in coal, until it was 
burning.” This, of course, does not bear upon the practical 
value of the paper, and therefore I am not anxious to take up 
more space than is necessary in answering same. 


: Horace Boot, 
Borough Electrical Engineer, 
Tunbridge Wells, 
November 7th, 1900. 


[We cannot agree with Mr. Boot that the idea of 
„ horsing“ electric tramways, whether his own or Mr. 
Hammond’s, is practicable. It is costly enough to maintain 
a stud of horses when they belong to the tramway under- 
takers ; the delighted jobmasters would want a fair (?) profit 
on the use of their horses, and difficulties innumerable 
would arise between the parties as to terms, compensation 
for injuries, Ke. Again, a large stock of horse cars 
would have to be kept; these would be sandwiched 
in between such motor cars as were retained in service, 
reducing the average speed of the cars to half its normal 
value. To maintain the ordinary service, therefore, would 
call for twice as many cars with drivers and conductors, The 
heaviest load on a tramway system comes between 4 and 7 p. m- 
just when the lighting load is heaviest—visitors notwith- 
standing—and at this time it would be handicapped by 
halving the speed. 

As for the question of combination, so often discussed, we 
quite agree that on this system electricity can be supplied for 
all purposes at a much cheaper rate than it can be supplied 
for lighting only. But our point is that it will not thus be 
supplied for traction at as cheap a rate as it can be supplied 
for traction only. We have on previous occasions pointed 
out that the staff may be reduced by combining the two 
functions in one station, though we doubt whether it coutd 
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be cut down to half, and we have supported the combination 
in the case of small towns. The fact remains, however, that 
while the station load factor is improved as compared with 
that of a lighting station, it is not nearly so good as 
the traction load factor alone, and the reduction in 
staff is accomplished by placing the small day load of the 
lighting system in charge of men whose most important 
duty by far is to attend to the traction load. In fact, the 
staff of the traction system is not materially reduced; the 
gain is practically confined to the lighting service. 

As regards the energy in coal, we have only to say that 
the word “ apparent ” did not appear in the original paper. 
—Eps, ELEC. REv.] : 


— 


Combined Tenders. 


It is with interest that I note your editorial on the 
above subject in the issue of October 26th, which I have 
only just seen, on account of my absence on the Continent. 

I fully agree with you that the stand you take should 
be most beneficial to buyer as well as to seller. As a 
seller of dynamos, I am often hampered by having to 
furnish a complete plant, consisting of steam engine, piping 
in some cases, dynamos, &., and, as you rightly state, the 
electrical part is comparatively small to the total, but still the 
electrician has to furnish something he does not make, 
simply because the public has been accustomed to inquire of 
the electrician for the complete plant. 

As a matter of course, nobody would furnish machinery 
and take the responsibility of same without being paid for 
it; and if, therefore, the dynamo builder has to furnish 
the plant, he has to make a profit on the steam part, and 
rice versa. 

I have just been told that in Germany the electrical 
companies have agreed not to furnish a steam engine with 
a plant without adding 5 per cent. of profit to same. 
This is a very good idea, as not only does it put every- 
body on a fair basis, but it also gives the buyer the 
advantage of buying it himself without paying the additional 
ö per cent. 

From the buyer’s standpoint, however, it may seem that 
he only wants to hold one man responsible in case of the 
plant not coming up to its requirements ; but if he is dealing 
with responsible firms, there should be no difficulty what- 


soever in settling the point as to who is to blame if anything. 


is wrong. 

I remember a case where a plant was erected consisting of 
a compound dynamo and a high-speed horizontal engine. 
When the motor load was put on all the lights went down, 
and when the load was taken off up went the lights. The 
engine builder insisted that the dynamo was not properly 
compounded, and the electrician claimed that the engine did 
not regulate properly. The dispute was, of course, easily 
settled, and the engine, which did not govern as guaranteed, 
was taken out and replaced with one that did. 

I dare say that if a dispute should arise in a case where 
the engine and dynamo were furnished separately by different 
contractors the same could easily be settled by arbitration, 

I repeat what I said in an article on this subject which I 
wrote some years ago for the Electrical Review in New York, 
viz., that I do not see why a dynamo builder should furnish 
steam engines any more than a coach builder should furnish 
horses, 

Ch. Leven. 

November 12th, 1900. 


National Wiring Company v. Jones. 


We beg to draw your attention to the report of our case 
against Jones, which appears in your paper for week ending 
the 9th inst. 

_ Your reporter has apparently not taken down the proceed- 
ings accurately. Mr. Jenkinson, our late manager, is stated 
to have said that the best workmen were not employed, 
although they were capable. What Mr. Jenkinson did say 
was that the men employed were the best that could be 
obtained. Mr. R. J. Drake (should read Digby) is also 


stated to have said that there was great damage from fire. 
There never has been a fire, and the light has been constantly 
in use for over two years. | 

As such an erroneous report is likely to do our business 
harm, we shall be obliged if you will put matters right in 


your next issue. 


The National Electric Wiring Company, Limited, 
ö W. B. Cowra, Manager and Secretary. 


Transformers for Cable Testing. 


With reference to Messrs. Cowans’ letter in your last 
issue, I must say that in making the somewhat sweeping 
statement referred to, I was unaware of the existence of the 
special design df regulating transformer described by them, 
but, from the description given in their letter, I should 
imagine that it is admirably suited to the requirements of 
high voltage testing, and I must congratulate Messrs. 
Cowans upon their enterprise in thus supplying a long-felt 
want by the introduction of a device which will, I trust, 
mect with the success it deserves. | 


J. Wright. 


` Continental Steam Engine Practice. 


In view of your leading article in last week’s issue, 
entitled Continental Steam Engine Practice, I shall 
esteem it a favour if you will kindly allow me, in justice to 
the firm I have the honour of representing, to make a few 
remarks in reference to the statements made therein. 

Our 1,000-H.P. “accelerated speed” engine, which was 
exhibited at ‘the Paris Exhibition of this year, ran without. 
the slightest mishap throughout the seven months during 
which this Exhibition was open ; also on those days on which 
our engine was held in reserve whilst other engines were 
running, the management of the Exhibition electric supply 
invariably had recourse to our engine to take the place of 
others which were obliged to shut down through one fault 
or another. Doubtless your informant may have been 
unaware that the different engines exhibited had to take 
turn-about for the service, and the impression may have 
been given that those engines which were held in reserve 
were incapable of running, whereas this was by no means 
the case. 

It may also be of interest for your readers to know that 
the high finish given on certain Belgian engines is not put 
on for exhibition purposes, nor is it confined to the external 
parts. The material, the workmanship and the design, are 
of the highest possible standard throughout. It will be a 
revelation to some unacquainted with Belgian steam engine 
practice to learn that of the thousands of engines supplied 
by my firm throughout Europe, not one of these engines 
has ever been erected at the works, and the first time that 
the parts are put together is on the site prepared for the 
engines to run definitely, and they are invariably ready for 
continuous running a few minutes after starting up. 

Were your readers able to glance into the erder books of 
the leading British iron and steel producers, they would dis- 
cover that only the very highest grades were asked for by the 
leading Belgian engine builders, and also that enormous 
quantities of these grades were being continually shipped 
from this country to Belgium. 

I also Seg to state that, as municipal engineer to the 
Brussels municipality during a period of four years, I was 
able to get a complete insight into the working of six 


600-H. P. condensing engines manufactured by the firm I now 


represent, and during the whole of that time we never had 
the slightest mishap to any one of the engines in question. 
It is on account of my experience with these engines under 
actual running conditions, that I was induced to undertake 
the interests of this firm in England. 


J. Pullar Phibbs, 


English Representative for Messrs. 
Carels Fréres, Ghent, Belgium. 
E 
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Comparative Cost of 100 Volts and 200 Volts Supply. change over from the 110-volt to the 220-volt pressurer on 


the networks (as early as D 1895). 
Referring to a Note in last week’s REVIEW asking some- ( y ecember, 1895) 


one to publish actual figures relating to the charges to con- Horace Boot, 
sumers, before and after increasing the pressure of supply, I b Borough Electrical Engineer. 
have much pleasure in enclosing a list, as Tunbridge Wells Tunbridge Wells, 
was the first town giving an alternate current supply, to - November 12th, 1900, 
110-volt charges. : l | 9220. volt charges. 
‘ l I 
Consumers’ No. March. June. September. | December. | March. June. | September. December. 
£ s. d. £ s. d. £ s. a | E a d. E 2. d. es. a. e d. E . 
2 7 16 0 214 4 3 43 919 546 11 184, 4199 
4 13 4 0 415 4 6 2 4 15 13 10 14 6 11 46 9 5 6 3 1429 9 
6 12 5 9 3 17 0 4 3 8 9 16 4 8 15 10 3 40 219 7 3111 6 
11 | 316 5 39 7 2 15 10 314 8 , 1 2 5 0 2 16 1 5 19 6 
12 175 9 5 0 1 319 4 6 4 4 9 10 9 014 % 360! 699 
37 . | 1118 6 6 7 4 EEE 11 17 7 9 14 10 212 3 513 3 | 1010 6 
39 315 2 115 6 2 111 3 8 5 312 3 115 6, 118 0 249 
57 . 519 1 275 217 7 515 0 4 19 10 256) 216 | 426 
62 211 6 1 1 1 0 16 8 2 6 2 4 2 6 012 6! 019 6 017 6 
63 412 7 212 4 3 1 6 410 2 4 8 8 112 0 2 14 2 312 0 
6⁴ 115 0 0 12 6 013 0 2 10 0 2 13 10 012 6 12 * 150 
65 13 17 2 — 5 310 3 15 6 15 6 3 10 0 7 218 0 312 1 10 1 9 
67 S 971 218 5 3 48 9 0 0 11 4 1 3 2 6 5 9 3 718 0 
71 218 2 015 0 211 0 4 0 0 414 4 115 6 1189 414 6 
72 .| 10 7 7 6 0 11 5 16 10 11 4 7 12 19 4 6 0 6 4 5 10 996 
73 i 3 10 10 2 13 1 3 1 8 313 3 21611 2 1 0 31138 | 4139 
74 l 911 7 518 3 17 0 9 11 6 12 0 0 314 3 4 410 9 46 
77 . 49 5 0 15 10 0 14 6 4 3 5 4 7 5 10 6 | 016 0 5 7 6 
82 i 1 222 2 5 6 3 6 8 413 0 2 0 0 117 5216 
85 p 413 0 214 0 117 2 5 011 415 9 211 0 261j 515 6 
88 ` 616 5 3 3 7 2 15 0 515 2 5 9 10 219 211 6 412 6 
93 .| 2311 4 11 7 6 [10 13 4 16 14 8 14 19 10 10 3 9 10 6 0 , 2616 6 
95 i 3 1 2 012 6 1 611 110 2 314 9 112 0 1141 466 
98 J 514 6 118 7 477 3 8 1 7 4 2 1150 212 0 #4 5 6 
101 4 2 7 10 012 6 012 6 119 0 117 7 0 12 6 0 126 ꝛ2 12 0 
102 ' 812 2 3 77 0 431 8 19 10 815 73 7 0 3111 8 63 
104 5 1 6 218 4 | 114 8 315 6 215 4 217 ( 1118 253 
106 1515 6 6 8 7 7 4 6 17 3 10 16 66 ð» 770, 7 511 9 6 0 
107 35 6 5 17 511 13 14 4 31 3 9 23190 8 14 0 8 14 0 ll 4 6 
109 — 9 1 1311 017.6 ðÄ1 3 2 113 6 2 0 0 1 10 1 119 0 
110 SEa 19 2 114 7 311 1 3117 119 0 2 9 10 9 8 0 
111 6 17 015 0 0175© 512 7 5 4 8 0 140 O17 2 818 f 
112 5 6 10 2 14 216 10 5 2 1 414 9 2110 216 0 2129 
114 6 4 0 118 5 | 11710 315 5 3 13 111 6 0150; 204 
116 29 4 O17 1 | 1 2 9 10 2 10 7 0 16 3 1 6 o * 
NuMBER OF UNITS CONSUMED. i Water-Tube Boilers. | 
ü volta: We notice in your issue of 9th inst., under the heading 


a “The Coal-Eating Water-Tube Boiler,” an extract from tle 
Pali Mall Gazette of 6th inst., in which statements are 
made reflecting very unfavourably on the performance of the 
four Babcock & Wilcox patent water-tube marine boilers 


j l 
Consumers’ NO. March. June. Sept. Dec. March. June. 
| | 


n o Gea es 


1 l | 


| i = F 59 y ; ; A : 

„%%% ear) ce lreies 5 6 with which the steamship Martello has recently been fitted. 

6 | 501 144 157 384 343 120 111 146 As the statements are totally incorrect, and if allowed t. 
11 132 119 91 137 | 129 78 100 226 pass unchallenged, calculated to create a very wrong 1m- 
12 251 | 190 | 148 240 373 37 123 302 pression as to the advantages of our type of water-tub 
5 | 1 5 55 | 19 : E | 5 | 71 ce marine boiler, we trust that you will publish a letter on tb 
57 233 35 110 225 194 | 8G 78 | 260 subject from the owners of the vessel, Messrs. Thos, Wilsw. 
62 | 971 87) 2 87| 160; 17| 34| 30 Sons & ('o., Limited, which also appeared in the Pal! X- 
63 1.0 90 118% 215 1 591126 274 Guzette of 8th inst., and of which a copy is hereto attached. 
64 65 6 11 10 102 16 17 45 

65 | 539 192 135 602 391 106 134 | 622 Bahcock & Wilcox, Limited. 
67 369 111 124 388 480 224 210 506 Norember 12th, 1900. 

71 1060 20 92 155 183 76 72 184 

72 405 231 223 441 510 233 163 | 545 

73 131 900 113 | 134 101 70 | 130 | 216 [copy.] 

7 l — 21 7. 7 i 2 ) 8 

ed œ w dep ee a Extract from the Pall Mall Gazette. 

82 202 74 81 | 125 177 72 66 86 Extra Special Edition, November 8th, 1900. 

2a 171 3 59 191 ANT | 92i 82 221 Sir, —We notice a paragraph in your issue of the (th ia. 
15 „ | I M referring to our ss. Martello, in which you state that this b 
93 IF AAO: CAs GTN CORE IG 400 11,061 burnt 448 tons more coal on her voyage since being fitted% 
9h 117 14 AR 55 IH 6163 249 water-tube boilers than she did previously with ordinary cylindr. ~ 
OM 224 72 170 131 321 130 99 291 boilers. 
Zol 05 T Te ate T0 e 98 This is quite incorrect, the coal consumption on her first vo: Ù 
104 193 106 59 143 102 1061 55 113 with water-tube boilers being 100 tons less than the a cen? 
ee OSL i) Se ONE y T0457 “eho NTN f O08 three years with ordinary boilers, and the speed is 172 be 
107 1307 676 533 1412 1,200 310 340 682 Ftor 
109 47 37 25 38 58 22 52 69 We think, in courtesy to us, you should have given * 2 
1o ) ee ee Ae a opportunity of verifying your figures before publishing them. *° 
111 233 14 24 217 201 19 26 2564 we shall at all times be pleased to do, and we should le *. 
112 208 77 108 19 184 97 107 155 obliged by your letting us know how you got this meet a 
ma | 23 1 7 145 117 55 25 111 curate information. The ship is now on her second voraze, 35> | 
my | 93 29, 36 101 96 31 47 110 have every reason to believe that the performance will be tg? 


We may add that-nine of our steamers are fitted with M= 


£ 
* 
7 
t 
2 
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Babcoek & Wilcox's water-tube boilers. We had one ship fitted with 
Belleville boilers, but our experience was so disastrous that they 
were replaced by the ordinary boilers. 
For Tuos. WILSON, Sons & Co., LIMITED, 
(S) CuarLEes H. WILSON, M. P., Chairman. 


The Editor, Pall Mall Gazette. 


[We have great pleasure in inserting these letters. There 
was no indication in the note that the Babcock boiler was 
referred to. Our last issue had just gone to press when the 
extra special of the Pall Mall appeared, so that it was 


impossible to print it along with the original paragraph.— ` 


Eps. EL. EC. Rev. ] 


Fetish Worship. 
How very apposite was Prof. Perry’s linking of England 


and China in his presidential address to the I.E.E. ; for is 
it not true that on the one side the Chinese object to the 


introduction of railways in their neighbourhood as likely to 
disturb the ancestral spirits, and so disturb their free worship 
of the same, and on the other, certain professors object to 


the introduction of electrical tramways in their neighbour- 


hood as likely to interfere with their worship of magnetic 
records ! 


F. J. 
November 12th, 1900. 


ENCLOSED ELECTRIC MOTORS. 


THe illustrations which we give herewith show the appearance and 
construction of the Bull” motor, which is being manufactured by 
the Anglian Engincering Company, Limited, of Stowmarket. It is 


* 


END VIEw, COVERS IN PACE. 


SIDE VIEW, BRUSHES EXPOSED. 


claimed that the design of this motor embodies many features of 


great value; every part is readily accessible the armature can, be 


withdrawn from either end, the field magnets can be removed with- 


out disturbing other parts of the machine, aandilargeſcovered hand- 
holes afford easy access to the brush gear. 9 Qo 
The general type of construction is shown by the“ cross-sectional 
view. The armature is of the usual form, drum wound. The field 
magnet core is hollow, so as to afford a larger cooling surface, and 
in the ventilated type a slot is cut in the pole face, as shown, to 
admit cool air to the armature surface, besides reducing distortion of 
the field. The brush-holders are arranged for radial carbon 
brushes, with a long and uniform spring feed, and the brushes can 
readily be renewed when necessary. An unusual feature is the fact 
that the frame is cast in one piece; almost all the machining on 
it can be done in a lathe, reducing the cost to a minimum. The 
large cooling surface enables the temperature rise to be kept down, 
and the motor is said to run continuously with an overload of 25 per 
cent., or for a short time, of 50 per cent., without injury ; sparking 
is also absent from no load up to 25 per cent. overload, and the 
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CROSS-SECTION OF MOTOR. 


brushes do not require shifting. Means are provided, however, for 
shifting the brushes from the outside, in order to vary the speed 
over a range of 10 to 15 per cent.; this also entails no sparking. 
Particular attention has been accorded to the automatic lubrication 
of the bearings, to enable the motor to run for long periods without 
attention. 

Special labour-saving machinery has been installed for the manu- 
facture of the parts of the motor to stock sizes; low speeds and 
low prices are aimed at, and the machines are wound series, shunt 
or compound as desired. 

Dynamos of a type similar to that of these motors are also made 
by the company, either two-pole or multipolar; and electric 
pumping plants are a special feature of their business. 


OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy oj 
the views which he may express. | 


No. 30. 


“ PERPLEXED ” writes: — Will you be good enough to inform me 
whether the local authority have any power to repay money paid to 
them under the following circumstances :—The occupiers of a house 
have for the last three years paid an electric lighting rent esti- 
mated according to the register of their meter. It now transpires 
that the meter has, for some considerable time, been ‘lying like a 
gas meter,’ and that the unfortunate occupiers have been paying to 
the undertakers a sum largely in excess of that to which the latter 
are lawfully entitled. Can the undertakers be compelled to repay 
all or any part of the meter rent charged in excess? Please quote 
authority. Of course, the rate has been demanded, and would it 
make a difference that the amount was paid under the impression 
that the occupiers were legally liable.” 

„ We are not aware of any case exactly on all fours with that 
put by our correspondent. The register of a gas meter is primd facie 
evidence of the quantity consumed, and two justices may settle the 
difference (Gas Light and Coke Company v. Cresswell, 97, 1 J. P., 
699). An important difference is made with regard to an electric 
lighting meter, the register of which affords conclusive evidence. Thus 
Clause 54 of the Electric Lighting (Clauses) Act of 1899, after 
declaring that in case of dispute the electric inspector must decide 
whether the meter is or is not in proper order, provides that the 
register of the meter shall be conclusive evidence of the value of 
the supply; but it is important to notice that the accuracy of a 
meter which was sworn to be perfectly correct by a Government 
inspector, was successfully disputed at Wandsworth Police Court, 
July, 1887 (see Wandsworth and Putney Gas Company v. Rye, 31 
Sol J., 633). 
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Another fact which appears to militate against our correspondent’s 
chance of success is this—money paid under mistake cannot be 
recovered. In the old case of Marriott v. Hampton, the plaintiff, 
who had lost a receipt, paid the defendant twice over in respect of 
the same transaction. He sought to recover the amount paid under 
mistake, but it was decided that he could not do so. 
© We read of a similar case in connection with a water rate. The de- 
fendants, who were the sanitary authority at Burnley, had demanded 
from the plaintiff, and the plaintiff had paid a water rate of £8 
158. 4d., such rate being calculated on the “gross rental” of his 
premises. The plaintiff, contending that such rate ought to have 
been assessed on the “rateable value” only, brought an action in the 
County Court to recover the difference overpaid. The defendants 
had no power to distrain for rates, but they had power to stop the 
water supply for non-payment; they had not stopped it, nor had 
they threatened to do so. It was decided in a Divisional Court that 
the payment was a voluntary one, and could not be recovered 
(Slater v. Burnley 59 L.T. 636; 36 W.R. 831). If not conclusive 
upon the point under discussion, this case is strongly opposed to the 
interests of our correspondent. 


` 


No. 31. 


- “Woopstock ” writes:—“ Could you please answer me the fol- 
lowing in this week’s Review :—The Parish Council are desirous of 
lighting the town by electricity. How can the present authorities 
obtain the power? Only part of the parish is in the lighting 
area. The clerk says we are to get urban powers. Is this 
so? The gas is a monopoly, and is very unsatisfactory. Please let 
me know at once, as we want to take immediate steps.” 

„% With all respects to Woodstock,” his somewhat meagre 
statement of fact renders it difficult to formulate a very definite or 
very satisfactory reply to his query. 

Assuming, however, that the Parish Council wish to have powers 
to light their own parish, it would appear that they must proceed in 
the manner prescribed by the rules which have been enacted by the 
Board of Trade (see Board of Trade Rules, 1890). For us to 
prescribe the proper application of those Rules, wé should be 
informed (a) whether there is any local authority, company, or 
person authorised tu supply electricity in the parish or any part 
thereof; (b) whether there are other local authorities having control 
over any part of the parish; and any other facts. If Woodstock” 
will throw some further light on these points, we shall endeavour to 
answer him more fully next week. 

[N. B.— We would take this opportunity of observing that 
although it is expedient that queries should be concise, they should 
be so drawn as to give our legal correspondent enough information 
to enable him to give a satisfactory answer]. 6 


LEGAL. 


° 


THE ATTORNEY-GENERAL v. THE NATIONAL. TELEPHONE 
Company, LIMITED. 


Tux action of the Attorney-General v. The National Telephone 
Company, Limited, which concerns the rights of the latter to break 
up the streets in the jurisdiction of the London County Council, 
was down for hearing before Mr. Justice Wills and a special 
jury on Monday. Mr. Dickens, Q.C., and Mr. Daldy, were 
counsel for the Crown, and Sir Edward Clarke, Q.C., Mr. Joseph 
Walton, Q.C., and Mr. Roskill, for the defendant company. 

Mr. Dal, in opening the pleadings, said the Attorney-General, 
on the relation of the London County Council, was the plaintiff, and 
the National Telephone Company, the defendants. The action was 
brought to restrain the defendant company from breaking up the 
streets within the jurisdiction of the London County Council for 


the purpose of laying down telephone wires without their consent. 


The action was brought on two grounds—first, that under the Tele- 
graph Acts they had no right to do what they had done; and, 
secondly, that they were creating an obstruction by breaking up the 
streets. The defendants said they were not acting under the Tele- 
graph Acts at all, and that what they had done was no obstruction. 
Sir EDWARD CLARKE said a short correspondence had taken place 
between the solicitors to the parties to which, in the interest of the 
public time, he ought to call attention. This was one of 
two sets of proceedings brought against the National Tele- 
phone Company—one by the Postmaster-General in the interests 
of the public, and the other by the Attorney-General 
on the relation of the London County Council. They both 
substantially involved the same question, namely, whether an 
injunction should be granted, and they both involved very serious 
questions of law as well as complicated questions of fact. The 
information of the Crown came on first, and was before the Courts 
some time ago, and the telephone company submitted to terms under 
which they were restrained from doing any work for the purpose of 
extending the existing system of the company under the streets of 
London, and the whole object that could be achieved by success in 
the litigation now before his Lordship had been completely fulfilled 
in the terins arrived at in the other action: and under the circum- 
stances his clients had written an open letter to be used in Court, 
und to the defendants’ solicitors, which he would read. Counsel 
then read theletter, which suggested that it would be worth while 
considering the position as between the parties. The result of the 
previous action, which was to restrain the defendants from breaking 
the surface of any streets within the jurisdiction of the County 
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Council for the purposes of laying underground wires without 
obtaining the authority of the Postmaster-General, carried all that 
the County Council could require, and it was suggested that it would 
be a useless waste of money to go on with the present action at 
present. The reply to the letter stated that the plaintiffs’ solicitors 
would, if a similar judgment to that given the former case was con- 
sented to, be prepared to put an end tothe present proceedings 
He (Sir Edward Clarke) said he could not consent to that, but 
there would be litigation which could not in any case stop there, 
but would be taken before another Court. He submitted, however. 
that it would be a waste of public time to go on at present, seeing 
that what was asked for had been secured by another action. 

Mr. Dickens agreed that it would not be advisable to enter into 


any long litigation at present, but his difficulty was that he had not 


had an opportunity of seeing the members of the Highways Com- 
mittee, and he should like to do-so before consenting to any 
arrangement. 

Mr. Justice Writs said he did not at the present moment quite 
appreciate the difficulty of the defendants giving the same under- 
taking as they had given to the Postmaster-General. It was not 


likely the Postmaster-General would allow them to break up the 


streets without.they obtained the sanction of the County Council. 

Sir EDWARD CLARKE said he could not consent to come under the 
terms of any injunction yet, as there were important legal questions 
which he should want to raise. He suggested that the action 
should stand over generally with leave to apply to restore it. 

Mr. Justice WIS said that perhaps the defendant company 
would give an undertaking not to do anything in contravention af 
the order obtained by the Postmaster-General without giving due 
notice of it. 

Sir Epwagp CLARKE said his clients were quite prepared to 
undertake that no action should be taken of that kind if the matter 
stood over generally. 

Ultimately it was agreed to allow the action to stand over for a 
fortnight, counsel arranging to consult their clients in the meantime. 
After that they could, if necessary, go on with it. 


THE RECORDING TELEGRAPHS, LIMITED. 


In the Companies’ Winding-up Court on Wednesday, before Mr. 
Justice Wright, the petition of Messrs. Segrue & Co., Limited, for 
the compulsory winding-up the Recording Telegraphs, Limited, 
was again down for hearing. 

Mr. JENKINS, Q.C., said the petition was by a creditor. At the 
time the petition was presented a voluntary winding-up was œn- 
templated, and pending the hearing of the petition it was resolved 
upon. His clients were now in another position, and he had nut 
now any materials on which to ask for a compulsory order, notwith- 
standing the voluntarily winding-up, although they might like one. 
His friend, Mr. Neville, who appeared for other petitioners, said oa 
the last occasion he could get materials, and as soon as he did so he 
would supply them to his (Mr. Jenkins) clients. They had not pet. 
however, received such evidence, and he, therefore, asked for 3 
further adjournment. 

Mr. NEVILLE said, on behalf of a number of creditors, he asked 


for a compulsory order as against a supervision order. He asked 


for an adjournment, in order that copies of his evidence might be 
supplied to Mr. Jenkins, and also to the company. 

His LorsHIr adjourned the further hearing of the petition for 3 
week. 


BUSINESS NOTES. 


Auction Sales.—Full particulars are given in ov 
advertisements this week of the freehold land and works and 
electric light and power plant at Oldbury, which Messrs. Wheat:cr 
Kirk, Price & Co. will offer for sale on December 5th. 


Bankruptcy Proceedings.—Mr. C. Bennett Harnes. 
whose name will not be unfamiliar to our readers, appeared on *i+ 
inst. before the Registrar, at the Wandsworth County Court, for te 
purpose of undergoing his public examination in bankruptcy. Tze 
receiving order was made in October last, and the total liabilit:e 
were stated by the debtor to be about £7,500. The assets were x. 
The debtor attributed his insolvency to liability incurred in rege 
of a guarantee given in connection with the reconstruction of tc 
Medical Battery Company, Limited, and to law costs. Exsamixx- 


by the Official Receiver, the debtor said that from 1881 to 183 


was managing director of the Medical Battery Company, Line. 
at a salary of £2,000 per annum.: For years past his wife had pè- 
household expenses out of her private means. He originated tt: 
Medical Battery Company 20 years ago, and a year later it beuz 
a limited liability company. Debtor, his wife, and a few faa- : 
friends held shares. There was no public allotment. The but 
was carried on most successfully until November, 1892, aud fr- 
1890 to 1892 a profit of £15,000 to £16,000 was made out. 7 
profits were put back into the company during the prosperous res~ 
He retained about £1,000 for personal expenses. Litigaticut - 
entirely ruined his business. The examination was aidjoom - 
till the 22nd inst. 


Vol. 47. No, 1,199, Novawaze 16, 1900.) THE ELECTRICAL REVIEW. 781 


Electrical Wares Exported. 


WEEK EDNING Nov. 137TH, 1900. 


WEEK ENDING Nov. 141TH, 1899. 


Alexandria .. .. Value £756 Amsterdam .. Value £155 
Amsterdam ia Ji . 901 Barcelona .. ee - 25 
Antwerp. Elec. fuses .. 802 Bombay .. 82 181 
Bangkok. Teleg mat. ot 95 60 Teleg. mat. 121 
Bergen. Teleg. cable . . 10,675 Calcutta vs . 1,267 
Boulogne N : 65 Cape Town.. te 83 
Brisbane : a ea - 188 Channel Islands .. ~~ 280 
Buenos Ayres, Teleg. mat. 50 Chris:iania. Teleg. wire 55 
8 cats ak ae Pe” hae 160 Colombo .. > si 841 
ape Town.. 2 7 es Copenhagen. Teleg. wire - 195 
Christchurch 8 > 8 17 Dares ag s ae 245 
Christiania, Teleg. wire 1 68 Emden. Teleg. mat. 57 
lombo .. 825 Ss ‘ 85 Bain : eis es „ 2B 
Durban s . 95 | Halifax. Teleg. cable . 6,000 
Gibraltar i his 20 Hiogo. Teleg. cable T70 
Gothenburg. Teleg. wire 12 Launceston A oe 441 
Hamburg. Teleg. mat... 410 Madras ae 26 
Hong Kong. ws si 58 Melbourne .. 1,737 
Kobe. Teleg. cable ae 145 Montreal z e 209 
Launceston. Elec. motor 113 Monte Video. Teleg. mat. 165,728 
Lyttleton eis es ee 24 Ostend aa ee ` 170 
Madeira ng 18 Otago P és : 57 
Marseilles .. 69 Penang oe a ; 47 
Melbourne. ee 123 Riga 5 82 29 . 266 
„ . Taleg. wire 974 Rio Janeiro. . 175 
Monte Video a 100 i Teleg. mat. . 7, 187 
Ostend 221 Santos. Teleg. mat., &. š 85 
Perth 534 Shanghai .... cs 150 
Piraeus re 15 Singapore .. or 5 206 
Port Elizabeth 279 Stockholm. Teleg. mat. - 401 
Port Said 28 Sydney sé 5 ae . 1,849 
Santander .. és ve 108 „ Toleg. mat. ee - 860 
St. Petersburg. Teleg. mat.. 38 Wellington ee es . 812 
Shanghai. ; s Sa 12 ie Teleph. mat. 200 
Stockholm. Teleg. mat. . 4s Yokohama .. a ee . 135 
Sydney Ex ng . 186 j Elec. dynamos . . 2,850 
Wellington s 5 . 448 „  Teleg. cable. ee 7,586 
75 Teleph. mat. . 860 

Yokohama .. ie as . . 1,096 

10 Teleg. mat. .. . 244 

77 Telephones .. . 860 
Total se £20,464 Total ee 199,801 


Foreign Goods Transhipped. 


Adelaide. Teleph. mat. Value £111 Bangkok. Elec. amps Value £178 
Cape Town. Telephones . . 4118 St. Petersburg. Eleo. light fittings 11 


Total — £224 Total .. £1% 

Books Received.—“ Manual of Electrical Undertakings, ” 
by E. Garcke. London: Donington House, W.C. 

“The Theory of Commutation,” by C. C. Hawkins, M.A., M. I. E. E. 
London: George Tucker. 28. 6d. 

“La Théorie des Ions et l'Electrolyse,” by A. Hollard. Paris: 
G. Carré and C. Naud. 1900. 5 francs. 

“The Process Year Book for 1900," edited by W. Gamble. 
London: Penrose & Co. 

„Report of the Board of Education,” 1899-1900, Vols. I., II. and 
III. London: Eyre & Spottiswoode. 6d., 1s. 3d, and 3s. 6d. 
respectively. 


Catalogues and Lists.—A pocket folding circular of the 
Langdon-Davies single-phase alternate current motors has been 
issued, in which are given prices and speeds of standard and special 
low speed pattern motors. 

A supplementary list of electrical supplies has been published by 
Messrs. A. Vandam & Co., giving details of new goods introduced 
since the issue of their catalogue in October 1898. These include 
the Dania dry cells, and a variety of ceiling roses, cut-outs, 
switches, and wall plugs. The Victoria“ dwarf enclosed arc lamps, 
which are made in two types, one for operating singly without 
transformer on alternating current circuits, and the other for direct 
current, are also described. 

Messrs. Neville Bros., of Liverpool, in their September, 1900 list, 
give details and illustrations of a number of electricians’ tools 
which they are supplying. These include Mann's slot-clearing 
machine, automatic feed coil winding machines, electric drive ditto, 
the “Stoll” armature disc, segment, and ring automatic notching 
and dividing machines, the New Jersey ” ditto, automatic tissue 
papering machine for papering sheet iron for armature discs or 
ready cut-out discs, dynamo makers’ presses, and other tools of the 
same character for dyuamo, motor, and other electrical work. 

The Bruun-Lowener patent water-softening apparatus forms the 
subject of a well-printed and illustrated list which is sent to us by 
Mr. Valdemar Hansen, of Great Tower Street, E.C., who is the 
sole agent for the United Kingdom. It is claimed for this softener 
that it is absolutely reliable, is perfectly automatic in its working, 
simple in its construction, is easily attended to, and is cheap both 
in first cost and in working expenses. Ordinary chemicals, mixed 


with the water, precipitate the hard substance, no secret compounds 


being used. The Bruun-Lowener softener ie made in five different 
types to meet varied requirements, and in the list to which we 
have referred, these are described and notes of dimensions 
and capacities are given. Testimonials emanating from users are 
Printed, and are followed by some pages of statistics of the various 
plants, and their capacities, which have been supplied to a score 
or two of works, factories, &c., in England and to great numbers 
of Continental engineering works, gas works, breweries and so 
forth. 

The International Pneumatic Tool Company, Limited, of Palace 
Chambers, S. W., and Chippenham, have brought out a catalogue of 
their portable pneumatic tools, for which are claimed economy in 
the use of air, lightness of weight and simplicity of construction. 
The tools described therein are Little Giant piston air drills; 
breast and screw feed drills with compound ar, allowing high 
speed for small drilling and low speed for large drilling; pneumatic 
hanimers especially adapted for chipping, calking and beading flues, 


reversible double spindle boring machines, reversible fine rolling 
machines, pneumatic motor chain hoists, pneumatic blow off cocks, 
and a variety of parts and fittings for the various tools. There are 
numerous illustrations of the machines, some showing them at work. 

The British Westinghouse Electric and Manufacturing Company, 
Limited, have issued their circular No. 1,035, which describes the 
Westinghouse 12a tramway motor. 

A pamphlet describing their new water-level apparatus, intended 
for asylums, hospitals, and large institutions, has been brought out 
by Messrs. Gent & Co., of Leicester. By means of this indicator 
engineers or superintendents may see without leaving their offices 
the exact quantity of water in a reservoir, whether the pumping is 
done regularly, and also obtain automatic weekly or daily diagrams 
showing the exact depth of water at any moment. The installation 
consists of a transmitter at the reservoir, a receiver indicator, or 
recorder in the office or engine room, with a battery and the 
necessary wiring connections. The list before us gives a brief 
description of the apparatus and explains the fixing. 

Two circulars are to hand from Mr. James Dickson, of Gray's Inn 
Road, describing tne “Ideal” incandescent lamp guard, and the 
“Tieciton” dynamo brush. 

A list of the Wagner Electric Manufacturing Company, of St. 
Louis, U. S.A., gives details of their type “K” ammeter and type 
“F” wattmeter. 

The “Hatfield” pump is manufactured solely by Messrs. Merry- 
weather & Sons, Limited, of Long Acre, who own the patent. The 
company’s water supply department has issued a good pamphlet 
giving particulars of the pump, which derives its title from Hatfield 
House, the residence of the Marquis of Salisbury, where the pump, 
driven by an electric motor, is used for domestic water and fire 
protection purposes. Illustrations given in the list before us show 
the pump driven by electri¢ motors, also gas and oil engines, and 
there are many effective sketches relating to its application in water- 
power lighting plants, nrfning, and other work. A reprint is given of 
a brief extract from a paper read before the Institution of Mining 
Engineers, in June of this year, by Mr. Emerson Bainbridge, M.P., 


M. I. M. E., describing the chief features of the “Hatfield” pump for 


underground service. 

The Doe Portable Electric Light and Power Syndicate, Limited, 
of Cannon Street, E. C., send us one of their general battery lists, in 
which extracts are given from reports upon the battery prepared by 
the late Dr. Hopkinson, Mr. Parshall, and Profs. Houston and 
Kennelly. 

The B. T. H. Co.’s pamphlet No. 77 contains a description of their 
magnetic blow-out automatic circuit breakers. No. 78 deals with 
horizontal edgewise instruments. 


Directory.—A new directory has been issued by Messrs. 
Hazell, Watson & Viney, Limited, of London (6s.). It is entitled 
“Directory and Statistics of Electric Lighting and Traction Works,” 
in operation or projected in Great Britain and Ireland. The editor 
of the work is Mr. C. S. Vesey Brown, A. M. I. C. E., the Lincoln 
Corporation electrical engineer. The book is presumably to be 
issued as an annual, the present edition being for 1900 — 1901. It 
is divided into several sections: —I. Electric Lighting; II. Electric 
Traction: III. Light Railways; and there are others dealing with 
applications for powers, lists of officials, and so on. The priacipal 
features of the existing works are briefly given, and altogether 
there is much useful statistical information contained in the book. 


East African Rubber.—Mr. Vice-Consul Marsden's 
report to the Foreign Office on the trade of the East African 
Protectorate, contains the following comments on rubber:—‘“ Rubber 
shows an advance of 40 per cent. on the previous year, but is still 
far below what it should be, and what the country is capable of 

roducing. Tnis is due in a large measure to this industry being 

eft to take care of itself, and no properly disciplined or organised 
effort made to assist it. In times of drought aud bad harvests the 
natives fall back on the rubber-collecting harvest to keep themselves 
from starvation, but in times of plenty the industry is more or less 
neglected, and only vines which grow in those places easiest of 
approach are tapped, and in many cases ruined by being cut to the 
ground instead of tapped. I can only referto the remarks made last 
year on this subject, and which I again repeat, with, if possible, 
greater emphasis, uuder the conviction that there is money for the 
private individual and for Government if the industry were more 
systematically worked.” 


Exhibition Souvenir.—We have received from Messrs 
Witting Bros., Limited, a handsome souvenir of the Paris Exhibition 
in the form of an album of photographs of the Exhibition buildings 
and of Messrs. Witting's exhibits therein. Most of the former, it 
need hardly be said, are very beautiful, while the latter are 
technically more interesting. No letterpress is appended to the 
photographs, so that we cannot enter into particulars; suffes it to 
say, that the number and variety of the exhibits, including electric 
railways, induction motors, large direct coupled alternators, &., are 
well shown by the views which are comprised in this collection. 


Foreign Electrical Plant.—There was an unusually 
large quantity of foreign electrical goods and apparatus imported 
into this country during October last, the total for the month being 
returned at £174,524, as compared with £97,107 in September, and 
£148,317 in August last. The aggregate imports for the teu months 
ending with October last are returned at a value of £969,923, or 
close on a million sterling. 


Liquidations and Dissolutions.—The Coventry Gas 
Fittings, Electrical, and Engineering Company met at Birmingham 
on 12th inst. and passed resolutions in favour of a reconstruction 
uf the company, and it was decided that it be wound up voluntarily, 
with Mr. T. M. Daffern as liquidator, a new company to be formed, 
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tu be called the New Coventry Gas Fittings and Electrical En- 
gineering Company. A committee of shareholders was appointed 
to assist the directors in carrying out the reconstruction scheme. 

Messrs. R. F. Read and A. A. Jenkins (Read & Jenkins, electrical 
and mechanical engineers, Bristol) have dissolved partnership. Mr. 
Jenkins will attend to debts. 

Notice is given of release of trustee (Mr. G. S. Barnes, Carey 
Street), in re Chitty Dynamo and Motor Company, Limited, of 
Willesden. 


London County Council.— The Council at the meeting 
on Tuesday resolved to granta loan of £1,142 to the Hampstead 
Guardians for the installation of the electric light at the workhouse. 


The report of the Parliamentary Committee contained a reminder. 


that the Council had decided to apply in the next session for general 
owers for doubling single lines of tramways with the consent of the 
ard of Trade. In this connection it had been suggested to the 
committee that general powers should also be sought to enable the 
Council to construct passing places in conjunction with the existing 
lines of tramways, short junctions between tramways with a view 
to affording facilities for through traffic, and small cross-over lines 
where required. It appeared desirable in the public interest that 
the Council should have powers to carry out small works of that 
kind without having to obtain Parliamentary powers in cach case, 
and on the recommendation of the committee it was resolved to 
AOT them to apply for general powers on the above-mentioned 
is. 
lt was decided to approve plans submitted on behalf of the Tele- 
graph Construction and Maintenance Company, for the erection of 
a building to be used for the manufacture of cables at Euderby's 
wharf, River side, East Greenwich. 


New Indicator Movement.—Messrs. Julins Sax & Co. 
are just introducing a new self-replacing pendulum indicator which 
is a considerable improvement on the forms hitherto in use. Its 
peculiar features will be seen from the illustration. Unlike the old 
type, the movement is a horse-shoe magnet, having two poles, and 
the spring is so arranged that there is an almost entirely closed 


magnetic circuit. The force of attraction is, therefore, so great that 
the movement will swing for as much as two minutes. The effect 
of the current is first to close the circuit of the movement, and then 
that of the bell, so that less battery power is needed, and there isa 
more decided ring, the arrangement acting asa sort of relay. Every 

of the indicator is made in Messrs. Julius Sax's own works, and 
the cabinet work is both substantial and well finished. 


New Works.—We understand that Messrs. Rosling, 
Appleby & Fynn, Limited, of Bradford, are shortly to commence 
building operations for their proposed large electrical engineering 
works to be erected at Thornbury. At these works, which will be 
used for the manufacture of dynamos, motors, &c., the tools and 
equipmeut generally are to be on the most modern principles. 


Partnership.—We are informed that Mr. A. H. Gibbings, 
NM. I. E. E., and Mr. C. A. Baker, M. I. E. E., have entered into partner- 
hip as consulting engineers, and that the name of the firm will 
now be Messrs. Gibbings & Baker. Mr. Gibbings's successful career 
at Bradford is familiar to our readers; Mr. Baker has recently 
returned from Russia, where he has been responsible for the carry- 
ing out of a large coutract in St. Petersburg, having prepared all 
the plans and specifications for au electric light and power station 
of 10, 000 H.P., as well as advising generally on all points connected 
with the electrical equipment of the undertaking. 


Refuse Destructor.—A refuse destructor on the Horsfall 
system has just been put in operation as the last function of the 
Strand Distriet Board of Works, a body which is now absorbed in 
the City of Westmiuster. The destructor is situated at Shot Tower 
Wharf, on the south side of the river near Waterloo Bridge. It 
consists Of six cells or furuaces, each having a grate arca of 42 
square feet. ‘The rubbish or refuse is brought iu by carts upon a 
high-level platform, and is from there tipped directly into the 
destructor, the carts being fitted with a rack and pinion for the pur- 
pose. In this way no handling of the refuse is needed. The six 
cells are placed back to back, three in each of the two rows. The 
furnaces are below the tipping deck or charging floor, but extending 
above the floor is a feeding chamber which is common to both rows 
vf cells, aud which thus divides the tippiug duck into two parts. 


` 


From this chamber the refuse falls to the furnaces. In tbe Strand 
installation little effort has been made to utilise the waste heat from 
the burning refuse. There is, however, a water-tube boiler placed 
between the cells and the dust chamber. This will supply steam 
for the forced idraught, for the electric lighting of the works, and for 
working the mills which are to be erected for crushing clinker for 


. mortar, concrete, paving slabs, &. 


The Horsfall Destructor Company, Limited, writes to the Tim, 
stating that the plant was designed to treat 12 tons of refuse per 
cell per day. The whole plant is intended to deal with 80 tons of 
refuse in 24 hours. . 


Trade Announcements.— Owing to increased business 
Messrs. A. Vandam & Co. have been obliged to move into larger 
premises. They have secured a new and convenient warehouse 
of six floors at 15, Gerrard Street, Soho, W., where they will 
be enabled to carry larger stocks. pi 

The United Alkali Company, Limited, of Liverpool, have erected | 
a plant at their Sullivan Works, Widnes, for the manufacture of 
carbide of calcium, which is with them a new industry, and ther 
are now open to supply the market. The Carbide Department is 
under the management of Mr. Joseph Bastick, electrical enginecr. 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—The T.C. is applying for powers to borrow 
£1,511 for electric lighting purposes. 


Alfreton.—Notice of the application of the U.D.C. for 
& provisional order is filed in the London Gazette. 


Barmouth.—At a special meeting of the D.C. Mr. Abraham 


reported that he was negotiating with a strony company in England 
with a view of leasing the Council’s right to supply the town with 
electricity. 


Bridgend (Glam.).— The U.D.C. has for a long time 
being;trying to transfer its prov. order toa company, without suces 
The B. of T. has now intimated that presuming the transfer will 
not be proceeded with, it proposes to revoke ihe order forthwith 
Further communications are to be opened with the Board. 


Brighton.—At the T. C. meeting on Friday the Lighting 
Committee reported that the borough engineer had recommended 
that 107 arc lights should be placed along the tramway routes 
These would displace 150 incandescent electric lamps and 48 gas 
lamps. The cost of maintaining 107 arcs, estimated at £20 134 2d. 
each, would be £2,210, as compared with £825 for incandescent 
electric and gas lamps, an increased cost of £1,385. The capita! 
cost of the arc lamps, approximately £60 each, would be £6,450, of 
which, at £35 each, £3,745 would be chargeable to the surveyor! 
department for posts and labour of erection, leaving £2,655 as the 
cost of the electrical apparatus. The cost of the posts might be 
considerably lessened if it were thought advisable to utilise the 
tramway posts in conjunction with the arc lamps where possible. 
The T.C. adopted the Committee's recommendation, and resolved 
that application should be made to the Local Government Board 
for sanction to the borrowing by the Council of £6,440 for a period 
of 15 years for the purpose of street lighting. The resident engi- 
neer reported as to the advisability of making a special tariff for 
the supply of electricity to churches, that he had carefully con- 
sidered the question, and feared that if the Committee gave way 
in this respect and allowed churches an all-round special rate, they 
would break down the principle of charging by maximum demand. 
which had proved itself in the past to be the only satisfactory all- 
round method of charging, and establish a precedent which wonld 
surely lead to no end of trouble from other classes of consumers 
who would think, and not without reason, that they were equal; 
entitled to consideration for special terms to meet their individus: 
cases. If churches held meetings and used light on week nights 
they could not, in fairness, expect any better terms than any other 
class of consumer. It was different, however, if they used mure 
light on Sundays than week nights, which was most probable, as 
they were then in a position to meet their requirements without ia 
auy way clashing their Sunday maximum demand with the ordinary 
week-day maximum load on the station. This also applied to othe 
classes of consumers who were willing to use their demand at othe: 
hours throughout the week than the usual lighting houra. Every 
class of consumer, who used energy during these ordinary aml 
week-day lighting hours, should certainly be charged on the maxr- 
mum demand system, which was really the fairest all round to tx 
consumers as a whole, and also to the department from a Strict 
business point of view. The following suggestion might, ho werc, 
overcome the difticulty:—Al churches which agreed to pay an it 
creased meter rental of £1 per annum might have their dead 
indicators short circuited on Sundays, and thus have their au- 
based on the week-day maximum demand, which, in all probatulit’. 
would be so much less than their Sunday maximum as to make» 
very material difference in their annual accounts. This priucipd:. 
if they would accept it, ought also to be extended to all ot 
classes of consumer who on week days were willing or likely to tal 
a supply only at other than the ordinary hours of lighting. S=- 
an arrangement would meet perfectly the requirements of print. 
offices of morning dailies, and such like, and those who agree! p 
this method of obtaining their supply would, for au extra rent 
£1 per annum, be provided with a time switch which would ack- 


Vol. 47. No. 1,199, Novewpmn 16, 1900.) THR ELECTRICAL REVIEW. 


783 


matically prevent the demand being registered except during the 
usual lighting hours. The advantage of the above suggestion was, 
that while strictly adhering tothe correct principle of the maximum 
demand system of charging, it fully met the requirements of 
churches, midnight and daily users of electrical energy. In cou- 
clusion, therefore, he would strongly advise no departure from the 
present system of charging, except on lines similar to those he had 
indicated above. The Committee approved the recommendation 
contained in the report. A letter was read from the Westminster 
Supply Company, requesting the support of the Committee to the 
application of the company for an alteration to the proviso to 
Clause 6, Section B., of the Board of Trade regulations of March 
4th, 1896. It was resolved that the town clerk should write to the 
Board of Trade, in support of the application, so as to provide fur 
au appeal to the Board in cases in which an alteration of the 
standard pressure in a whole district was prevented by the refusal 
of consent by small proportion of the consumers in such dis- 
trict. 


Canterbury.—The T.C. has instructed Mr. Hammond 


to proceed with specifications, &., for extensions of the electricity 
works. 


Cardiff. —A proposal of Alderman Carey's, that the 
Lighting and Traction Committees should be amalgamated, has been 
discussed by the members of the two Committees without material 
result. The engineers of both systems have been asked to report 
on the present and future capabilities of the existing station and of 
the one under construction. 


Dolgelly. — The U. D. C. has decided to institute 
inquiries as to the cost of carrying out a scheme for supply ing elec- 
tric light tothe town. A Manchester syndicate has already made a 
proposal to the Council. : 


Dukinfield.— The new municipal buildings are to be 
fitted up with electric light. The contract bas been secured by 
Messrs. D. Firth & Son, of Manchester and Dukintield. This is the 
first practical step which has so far been taken in connection with 
the new joint municipal enterprise. 


Gorton.—The D.C. is becoming anxious as to the possible 
revocation of its prov. order next June, and has set inquiries on foot 
as to the probability of obtaining a supply of electricity from 
Stretford. 


Halifax.—The T. C. has decided to make a new 
departure with regard to the Electricity Department. Hitherto 
the electricity works and the gasworks have been controlled by 
one committee, but, owing to the enormous development of the 
demand for electricity consequent on the extension of the tramways, 
it was decided at the meeting on Friday last, when the various 
committees for the year were reconstituted, that the electricity 
department should be separated entirely from the gasworks section 
and joined to the tramways department, under the control of one 
committee. 


Hampton Wick.—<At a meeting of the U. D.C. last 
week it was decided to consent to the application of the Richmond 
Electric Light and Power Company for a prov. order for the 
district. The Council will have the right tu purchase on the follow- 
ing conditions :— 

(a) At any time before the expiration of 42 years the Council may purchase 
by paying such a sum as will produce, at 84 per cent., a perpetual annuity of 
6 per cent. aes the capital expended by the company. 

(b) If purchased within 10 years, the Council shall pay in addition a sum 
eqaal to a dividend of 5 per cent., less the aggregate of any dividends declared. 

(c) At tbe expiration of 21 years the Cooncil may purchase on paying the 
value of the undertaking plus the value of the goodwill. 

The company will supply, from its Richmond generating station, 
current for private consumers at 6d. per B.T.U., and will maintain 
public lamps at £3 per annum, inclusive. Previous negotiations 
with the Kingston Corporation were entertained, but the Corporation 
quotation was 8d. per unit. 


Hampton (Middlesex),—On Tuesday the U. D. C. 
received notice of two forthcoming applications for prov. E. L. 
orders for their district, viz., by the Richmond Electric Light Com- 
pany and Edmundson’s Electricity Corporation, Limited. 


Hindley.—The U. D.C. has filed notice of intention to 


apply for a provisional order. 


Hendon.—The D.C. has passed a resolution asking 
the L.G.B. to sanction a £36,400 loan for electricity works. This 
sum does not include cost of site, which has not been settled, and it 
is only for the compulsory area laid down in the prov. order. Mr. 
Robert Hammond is the consulting engineer. 


Holyhead.— The experts who examined the flow of water 
through Pont Lasinwan,” with a view of utilising it to generate 
electricity, have guaranteed suflicient power to provide for 3,000 
8-c.P. lamps. 


Keighley.—On Friday last the Mayor laid the memorial 
stone of the electricity works which are now in course of erection, 
The works, which are estimated to cost £34,600, will include offices 
and engineers’ rooms, engine and boiler houses, and battery room. 
The machinery will consist of three steam dynamos of 800-H.P., but 
accommodation is to be provided for 3,000 H.. without altering the 
engine room. Space is provided for six Lancashire boilers. The 
distributing network will be laid on the three-wire direct current 
system, with a supply pressure of 230 volts. Mr. J. M. Smyth is the 
borough electrical engineer, assisted by Mr. H. Chilvers. 


Limerick.—The T.C., which recently failed to obtain 
the sanction of the L.G.B. to a loan of £22,000 for electric lighting 
purposes, has obtained an extension of the prov. order for 12 months 
from now. 


Llandilo.—The U. D.C. has applied to the L. G. B. for 


leave to borrow a sum of £3,500 in connection with the electric 
lighting scheme. 


Manchester.— At a meeting of the Electricity Committee, 
held at the Town Hall on Wednesday afternoon, Dr. Bishop was 
elected chairman, and Councillor John Phythian deputy chairman. 
Dr. Bishop took an active part in the movement which led to the 
appointment of a sub-committee of the Electricity Committee to 
inquire into the management of the electricity department. Mr. 
Wordingham, the chief electrical engineer, has intimated his inten- 
tion not to renew his engagement, which expires in March next. 
This has been treated by the committee as a resignation, aud duly 
accepted. 


Mansfield (Notts.).—The T. C. last week resolved to 
promote a Bill in the next session of Parliament embodying powers 
to supply electricity for lighting and traction purposes. 


Mountain Ash (Glam.).—Mr. R. Hammond has been 


engaged by the U. D.C. to report on the question of electrical supply 
in the district. l 


Normanton.—The U.D.C. recently decided to oppose 
the application of the North British and Northern Counties Electric 
Supply Companies for a provisional order to supply the town with 
electric light, and to make application for au order themselves. 
Since then, however, circumstances have arisen which make other 
arrangements desirable. A special meeting of the Counci has been 
held to meet a deputation from the United Kingdom Tramway, 
Light Railway, and Electrical Syndicate, Limited, of Westminster, 
Who have a scheme in hand for connecting Normanton, Castleford, 
Pontefract, and Nottingley with electric tramways and electric 
light: the proposed area will inelude Altofts, Whitwood, 
Fryston, Featherstone, Sharlston, Streethouse, Snydale, and Warm- 
field. It is intended, says the Leeds Mercury, to form a sub-com- 
pany, to be named the West Riding Company, and the oflices will 
be at Leeds. The maximum rate for the tramways will be 1d. per 
mile for ordinary passengers and 4d. per mile for workmen's cars, 
and the maximum price for lighting is to be 4d. per unit for public, 
and 6d. for private use. The syndicate will also undertake the 
conveyance of goods by night. At the special meeting of the 
Council the scheme was warmly supported, conditionally that on the 
consent of the other authorities being obtained, the work will be 
proceeded with on license pending the granting of the provisional 
order. 


North Metropolitan Distriet.— Last April the Edmon- 
ton D.C. passed a resolution to apply to the B. of T. for a prov. 
order to supply electric light. Ata meeting on Tuesday, the chair- 
man stated that at a conference of delegates of the Councils inte- 
rested in the joint scheme, the opinion was expressed that the Bill 
which is being promoted would be strenuously opposed, and the 
fact that the Council was acting independently zu seeking an order, 
was likely to be advanced as a reason why the Bill should not pass. 
The Council unanimously agreed to rescind the resolution, 


Oban.—On 3rd inst. it was agreed to recommend an 
application for a prov. order for the electric lighting of the town. 


Pickering.—The U.D.C. has passed a resolution assent- 
ing to an application to the B. of T. by an electricity supply com- 
pauy for an order empowering it to establish works for supplying 
electricity in the district. 


Pontypridd (Glam.).— Mr. R. P. Wilson, of West- 
minster, has been selected as consulting electrical engineer to the 
U. D.C. to report upon an electric light scheme, and a prov. order is 
to be applied for by the Council. 


Rathmines.— Much dissatisfaction is expressed by the 
ratepayers on account of the large outlay for electric lighting, 
which already exceeds the original estimates (£50,000) by £20,000. 

The D.C. has adopted a recommendation of the E. L. Committee 
that a third steam dynamo should be obtained, at an estimated cost 
of 47,500, on account of the numerous applications for electricity 


supply. 


Roundhay.— The Roundhay and District Electric 
Lighting Company notify their intention to apply for a provisional 
order. E 


Saltburn.— Reporting upon the proposed purchase of 
the electric light installation, Mr. Urwiu stated that he could not 
recommend the Council to purchase from the Assets Company at 
the sum of £10,000, but at £8,000 it might have been advisable. It 
was agrced to ask the Assets Company if they were prepared to 
accept the latter amount, 


Sheftield.—The electrical engineer, Mr. S. E. Fedden, 
has presented a report to the E. L. Committee on the are lighting 
of the Leeds markets; 80 enclosed alternating arc lamps of the 
“ Reason” type are used, and 40 are ou order for new buildings. 
The Markets Committee pays 34d. per unit, and Mr. Fedden states 
that the results are highly satisfactory. Mr Fedden has also drawn 
up a report on his Contiuental tour, from which we propose to make 
a few extracts next week. 
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Shrewsbury.—The T. C. is extending the street lighting 
with arc lamps. 


Swindon.—Mr. G. J. Churchward, J.P., M.I.M.E., 
N. I. C. E., the first mayor for the newly formed borough, is taking a 
deep interest in the movement for getting an electric light installa- 
tion in the town, and this will be one of the first undertakings the 
new Council will have in hand. 


Royton.—Preliminary steps are being taken by the D.C. 


for laying down an electric lighting plant and constructing 
tramways. 


Teddington.— The U. D. C. have instructed Mr. J. E. 
Edgcombe, electrical engineer to the Kingston Corporation, to pre- 
pare a scheme for electric lighting in pursuance of the Council’s 
application for a prov. order. The Kingston Corporation have 
consented to this on Mr. Edgcombe receiving a fee of 50 guineas. 


Thornhill.—A letter has been received by the Thornhill 
D.C. from Messrs. Bennett & Ward-Thomas, Manchester, intimating 
that a syndicate intends to apply to Parliament next session for 
powers to supply the Council’s area with electricity. 


Trowbridge.— At a special meeting of the U.D.C. on 
Monday, it was unanimously decided to apply to the B. cf T. fora 
prov. order. At first only the principal business streets will be sup- 
plied, for which purpose it is proposed to lay down a plant capable 
of serving 3,600 8-c.p. lamps burning at one time, or a total of 5,400 
8-c.P. lamps fixed. Only a small portion of the town (requiring 
eight arc lamps) will have public street lighting at the outset. 
Provision will be made for extension down side streets and into the 
residential quarters. Mr. David Stevenson, who is advising 
the Council, estimates the capital cost at £17,000; working cost, 
including management, &c., £1,227; allowance for interest, depre- 
ciation, and sinking fund, 54 per cent. on £17,000, £935—total 
£2,162. He estimates the total revenue at £2,274 14s. (including 
£1,890 from lighting, £250 from motors, and £70 from meter 
rentals), showing a net profit balance of £112 14s. This result the 
engineer expects to be realised two years after the borrowing of 
capital and commencing to lay down the works. 


West Bromwich.—The E.L. Committee of the T.C. 
report having had before them 64 applications for the appointment 
of borough electrical engineer, and recommend that Mr. J. H. Wray, 
of Blackpool, be appointed to the position, at a commencing salary 
of £250 per annum. 


West Hartlepool.— The T.C. has approved a recom- 
mendation of the E.L. Committee that Mr. J. G. Steel be appointed 
one of the assistant electrical engineers, and that the sub-committee 
interview Messrs. C. H. Robson (of Huddersfield) and C. Follenfont 
(of Bradford) and appoint one of them to the other vacant post. 


Whitley and Monkseaton.—Notice is given in the 
London Gazelle of an application by Mr. A. G. Robson, A. W. Dixon 
and J. A. Jeckell for electric lighting powers for the Whitley and 
Monkseaton districts. 


Wigan.— In a report to the E.L. and Tramways Com- 
mittee of the T.C., Mr. H. C. Bishop, electrical engineer, states that 
he has received applications for 9,000 8-C. p. lamps, and promises 
for 6,000 more, in addition to the tramway requirements. He 
recommends that orders be placed at once for two more steam 
dynamos, although those at present on order have not yet been 
delivered. Special stress is laid on the importance of opening the 
works at an early date; the temporary plant, which has been in use 
for 11 months, is fully loaded, and it was suggested, and approved, 
that Mr. Bishop should visit the works of the various contractors 
who are behindhand, and see what can be done to hasten matters. 


Wimbledon.—At a special meeting of the U. D. C. last 
week it was decided to apply for Parliamentary powers to supply 
electrical cnergy, apparatus, and fittings to neighbouring districts. 


Worthing.—At a meeting of the E. L. Committee last 
week, Alderman Patching asked the chairman if he could explain 
to the Council what a “ milking booster“ was. Councillor Raffety 
replied that he understood from the engineers that they occupied 
the same position to electric lighting work that champagne occupied 
in reference to a dinner. We cannot say whether the reference is 
to their “fizzy” effect on accumulators, or to the rejuvenation 
consequent upon their use. 


ue — 


ELECTRIC TRACTION NOTES. 


Aberdeen.— The Tramways Committee convener stated 
that some time ago the committce had decided to ask Messrs. 
M'Elroy & Grunow, and Johustone & Londale if they would be 
prepared to put ina section of a contact system as an experiment 
in Aberdeen. He intimated receipt of a letter from Johustone and 
Londale saying that they were to put down an experimental line in 
England. Mr. Wilkie said, however, that M‘Elroy & Grunow, who 
had come over from America, were waiting in the Town House and 


were prepared to put down a line in the city. Messrs. M‘Elroy and 
Grunow were called into the committee room, and explained their 
system in detail, aud submitted a report, stating that they were 
prepared to lay at their own expense—600 yards double track—of 
their system, and allow it to be put to all the tests applicable to 
tramway traffic. If it were not considered satisfactory to the Town 
Council, they were prepared to remove the line at their own 
expense. If the Council agreed to retain the track, they were 
prepared to hand it over for £1,400. The committee unanimously 
agreed that the firm should have an opportunity of putting down 
the experimental line from the foot of Constitution Street to the 
Bathing Station and Promenade, a distance of 600 yards. The 
system will be in operation by the beginning of May next. 


Brighton.—The Tramways Committee reported to the 
last meeting of the T.C. the receipt of a letter from the Board of 
Trade, stating that they approved provisionally of the system of 
traction proposed to be employed on the Corporation Tramways, 
subject to any requirements which might be considered necessary on 
the inspection of the completed works. The plansshowing the pro- 
posed mode of construction had been returned duly endorsed on 
behalf of the department, but the board were advised that the rails 
were rather shallow. 


Bournemouth.—A B. of T. inquiry was held on Tues- 
day by Mr. A. P. Trotter, respecting an application of the Corporation 
for sanction to borrow £174,750 for the construction and electrical 
equipment of the tramways authorised by the Corporation Tram wars 
Order, 1900. The town clerk (Mr. J. Druitt, jun.) and the borough 
surveyor (Mr. F. W. Lacey) represented the Corporation, and Mr. 
E. M. Lacey (of Messrs. Lacey, Clirehugh & Sillar) was in attend- 
ance, representing the engineers for the scheme. Mr. A. E. Francis 
Francis opposed the application on behalf of the owners of property 
proposed to be taken for the purposes of a generating station. Mr. 
E. M. Lacey explained the plans to the inspector, and stated among 
other items that the longest run from the depot would be two miles 
—to the County Gates—and that the highest gradient was under 
1 in 14. The inspector said that for anything over 1 in 14 the 
railway department required slipper brakes. He was not quite sure 
of the limit, but he thought it was somewhere about 1 in 14. The 


town clerk said that the Poole and District Electric Traction Com- 


pany had a light railway order to construct a tramway from 
urnemouth to Poole, and it was in course of being laid. The Christ- 
church and Bournemouth Company had powers in their order last 
session to construct a tramway on the east. The two companies had 
running powers over the Bournemouth main line from east to west. 
The opposition to the position of the power station having been 
heard, the question of repayment of loan was mentioned. The 
inspector said that the statutory terms were for repayment of the 
amount borrowed for the permanent way and buildings 30 year, 
electrical equipment 20 years, and cars 15 years. When was it pro- 
posed to commence ? The town clerk said that if the Corporation 
did not complete the works within two years from August last the 
other companies would have the power to step in and construct the 
line. As soon as the Corporation got sanction they would at once 
proceed with the work. The inspector then went to visit the various 


sites. i 


The gauge throughout will be 3 feet 6 inches. The total length of 
lines already authorised is: Double lines, 3 miles 57 chains; 
single lines, 6 miles 514 chains. The system is the overhead 
trolley. It is proposed to erect a generating station and 
car sheds in a vacant plot of land situated at the junc 
tion of Southcote and Vale Roads, known as the Cumberland 
Estate, together with a piece of land, already in possession of tbe 
Corporation, adjacent. Electricity will be generated by three 
256-K w. traction generators, Steam will be provided from three 
Lancashire boilers 30 feet long. Estimate No. 1, for traction station, 
is £30,734, including £7,000 for buildings and £7,950 for traction 
generation. Estimate No. 2 is for cars and cars depôt, £30,800. It 
includes 38 41-passenger double-deck cars complete, £22,800 ; one 
car depôt for 40 cars, repair sheds, &c., £5,200; fees and contin- 
gencies, £2,800. No. 3 Estimate, for the track and permanent way. 
is £85,006 19s. 6d. The cost of the double lines will be £12,269 178 
a mile, and of the single lines £4,776 58. a mile. No. 4 Estimate is 
£23,430 for overhead equipment. 


Cardiff.— The Western Mail says that in consequence 
of the action taken by Alderman Sir Thomas Morel, who at a recent 
meeting of the Corporation objected to tramway rails being obtained 
from America, the Dowlais, Ebbw Vale, and Cyfarthfa steel and 
iron companies have announced their intention of tendering whes 
the next contract comes out. Only 1,000 tons have as yet bera 
ordered out of 7,000 to 8,000 tons which will eventually be 
required. 


Crewe.—The T.C. is about to make application to tle 
Light Railway Commissioners for an order to carry out a scheme 
of light railways in the borough, and this will be worked in c- 
nection with the electric light undertaking. 


New Malden.—<At a special meeting on Tuesday tis 
U. D.C. decided not to oppose the Bill of the London Uuste! 
Tramways, Limited, after hearing the personal explanation c 
Mr. Clifton Robinson, who agreed to slight modifications of the 
original plans. 

Pontypridd.—The P. C., who came to an arruugemer: 
with the British Electric Traction Company prior to their first pi> 
lication will now apply for permission to construct a light rails: 
from Treforest and Cilfynydd to their boundary at Havod, whi 
is about a mile from Porth, the entrance to the Rhondda Valley. 


(Continued on page 793.) 
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ELECTRIC MOTOR CAR TRIALS. 


Orr readers may remember that some weeks ago an 
announcement appeared in the ELECTRICAL REVIEW con- 
cerning certain trials of electric motor cars, to be made 
within 50 miles of London, under the auspices of the 
Automobile Club. | | 

The conditions were briefly these :— 

Each car must be provided with a driver, whilst the 


Cars Nos. 1, 2, AND 8. 


club provides a judge to accompany the car. Instruments 
are to be provided so that the judge may take observations 
during the run. 

No repairs are allowed to cars during the trials. 

Any car not completing its first day's trial is prevented 
from further competing in the final. 

The vehicles were supposed to have arrived by 6 p.m. on 
Monday, the 5th, to be charged at the station of the Chisle- 
hurst Electric Supply Company, in which neighbourhood the 
club had finally decided to run the trials, but it was carly 
on Tuesday morning before the last car put in an appear- 
ance. It was found impossible to comply with the rule that 


each cell should be run down to 1°8 volts before being 
charged for the first run, a8 many owners maintained that 
their cells never discharged lower than 2 volts. 


Thirteen cars were entered in the following list, which 
gives the amount of charge the owners requested should be 
supplied to them :— 


— ə 


22 
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Cars Nos. 11, 12, anp 13. 


The Leecoll Electric Battery Company. 
No. 1.—One car, 224 volts 200 amperes for 2 hours, 


” 2 97 77 ” ” 77 77 

n 3 57 192 7 77 29 57 

57 4 77 128 ” 55 97 ’ 
P 

” 9 19 |} 7 72 ” (X) 

77 6 77 77 57 77 55 29 
— * v 


The National Motor Carriage Syndicate. 
ge NV 


No. 8.—One Joel car, 100 volts 20 amperes for 10 hours, 
Curl Oppermann. 


No. 9.—One Oppermann car, 100 volts 25 amperes for 7 hours, 
F 
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The Electrie Motive Power Company. 


No. 10.—One car, 100 volts 42 amperes for 5 hours. 
’ 11 53 ” LAJ i 
i The Canadian Electric Motor Company. 


No. 12.—-One car, 100 volts 20 amperes for 10 hours. 


The Electrical Undertakings Company. 


rò 
f 


No. 13.—One car, 100 volts 20 amperes for 10 hours. 


The entry of the Leecoll Battery Company was evidently 
with the object of testing cars of various foreign makes fitted 
with Leecoll batteries, but numbers 5, 6, and 7, failed 
to put in an appearance. No. 9 was also withdrawn from 
the competition at the last moment, owing to the sad fatal 
accident which befell Mr. Oppermann’s eldest son on the 
previous Saturday. 

The cars having received their full charge during Monday 
night, started on Tuesday morning, at intervals of about 
15 minutes, in the direction prescribed by the club. Rain 
had fallen to make the roads in the worst possible state for 
hill climbing, whilst a strong wind blew the whole day. 


Lupw. LorweE & Co.—Fid. 10.—THE MacHINE HALL. 


The direction taken was through Perry Street to Foot’s 
Cray, on to Swanley and Farningham, along the high road to 
Maidstone, to Wrotham and Borough Green, to Ightham, 
and through Seal on to the Bat and Ball, Sevenoaks 
station, until the high road was struck after passing along 
the Riverhead Road. 

Turning sharp to the right up the long Poll Hill incline, 
the cars faced home through Green St. Green, and keeping 
to the right were soon in Orpington. 

After passing through the village and turning to the left, 
up a short, but very steep hill of 13 in 100, the drivers 
found that a longer and almost as steep incline of 12 in 
100 awaited them. 

Being almost at the end of the run, this hill caused con- 
siderable trouble to many of the competitors. 

No. 1 was undoubtedly saved by its driver, whose mani- 
pulation of his car was throughout the admiration of all. 
Finding himself in a tight place, he reversed his motors, and 
running the car heavily against the bank at the side of the 
road, took advantage of the rebound to assist in starting 
forward; by putting his levers to full speed ahead, he 
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succeeded in moving his heavy vehicle up the remaining 
portion of the hill. The judge seemed to have considerable 
doubts as to his permanent seat upon the car during the 
playful manœuvres of its jehu. The motors responded 
well to the abnormal rush of current put through them, 
which was 60 amperes each at 130 volts. 

Hill climbing was now at an end, and two miles more, 
by way of St. Paul’s Cray Common, brought the first 
day's official run of 34% miles to an end at the charging 
station. | , 

No. 1, “The Powerful,” availed itself of the extra 
optional run allowed by the club, and altogether completed 
61 miles without any apparent effort. The cells dis- 
charged 275 ampere-hours, although they are only sup 
to contain 270 ampere-hours, the E.M.F. falling to 80 volts. 

A few particulars of these new cells may be of interest to 
our readers. They derive their name from the patentees, 
Messrs. Lee & Collis. The battery carried by the 


Powerful“ consisted of 60 cells, one half being above the 
other half of the number. 


Each box is of ebonite, and 
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See p. 788.) 


measures 98 inches x 7% inches x 114 inches deep outside. 
The weight of each cell complete, with electrolyte, is 56 Ibs. 

The normal terminal pressure of the battery is 145 
volts, and the yield is claimed to be 12 watt-hours per lb. 
of gross weight. 

Each cell, when fully charged, gives 2°55 volts on open 
circuit. 

The positive element is of ordinary lead peroxide, 
sealed up in a porous pot similar to a Leclanché cell, the 
pots being about 11 inches long x 1} inches diameter. Ten 
of such pots are joined up in parallel to a backbone of lead, 
and three similar sets form one cell, all, of course, joined up 
to a common terminal. The negative pole consists of fine 
copper wire gauze, on which zine is deposited; this sur- 
rounds the outer pots, and is drawn in tightly between 
each porous pot. It is insulated entirely from the pots by 
rods of glass at short intervals. The makers claim that by 
reason of this construction it is impossible to short-circuit 
the cells by any amount of jolting. 

The normal charging rate of the cell is 150 amperes, and 
the normal discharge 90 amperes, although there seems 
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to be nothing to prevent heavier discharges for short in- 
tervals, as buckling is impossible. We have already 
mentioned that in coming up the Orpington Hill at 
the end of the official run on the first day of the trials, a 
current of 120 amperes was taken out of these cells. 
The makers do not object to a heavier charging rate, as 
will be seen by the rates published with each car on the 
entry list. It is also claimed that short-circuiting of the 
cells is no detriment to their life. Considering that these 
batteries were made up.in a hurry at the London works in order 
to take part in the trials, the results must be considered 
very satisfactory. There are small defects, no doubt, at 
present, which seem to be rather, mechanical than anything 
else. 

The charging of the cells in so short,a time is undoubtedly 
a great advantage, and it would seem that this type of, cell 


may have a great future ‘before it for, traction and other 


purposes. 
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Lupw. LoEwE & Co.—FiaG. 11.—THE PowER HOUSE. 


We should like to see something better than the loose 
india-rubber cover to the cell and the bands of rubber 
which are intended to check the splashing of the acid. 
All new inventions, however, must have a beginning, and 
we look forward with much interest to future developments 
of this battery. 

The“ Powerful“ car is the manufacture of the Krieger 
Company, in Paris, and its construction is worthy of note. 
It is built probably for experimental purposes only, and 
accommodates only two persons, although it might easily 
carry four. 

There are two tiers of cells, as already explained, the top 
set being removed during the charging of the battery. 

The front wheels are separately driven through spur gear- 
ing by two motors ; these are suspended on heavy springs, 
and are below the axle of the wheels. By this arrangement 
the starting current is reduced to a minimum, and the 
motion at starting is perfectly easy. The pinion of the motor 


works into an inside spur wheel of about 24 inches diameter , 
fixed to the car wheel. 

The motors are of special design, and we are not allowed 
at the present time to say more than that they are of the four- 
pole type. 

The controlling switch enables changes to be made in the 
motors, as well as putting them in parallel and in series. 
The cells can also be put in parallel or series. A great 
advantage is the recuperation of the cells when going down 
hill; the motors then become generators, which has the 
double advantage of acting as a powerful brake. In one 
instance, during the trials, these motors were giving back 
60 amperes, at 150 volts. 

No. 2, Mr. Hart's“ La Toujours Contente” hardly main- 
tained the reputation its name would lead one to suppose it 
possessed. Wen coming towards one, it somewhat resembles 
a, torpedo destroyer on wheels, or possibly it might be regarded 
as a snow plough. It strongly objected to the hills on the 
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(See page 788.) 


first day, and was consequently prevented from taking 
further part in the trials. 

This car was taken out again upon a non-official run, and 
showed wonderful speed when it was allowed to sprint; it“ 
was unfortunate, however, once more in puncturing a 
tyre near Dunton Green Station. 

No. 3, of Austrian make, also failed to negotiate the hills, 
which was no doubt accounted for to some extent by the 
greasy nature of the roads. 

No. 4, a large delivery van, was entirely unsuited to the 
class of country, and only fit for parcels delivery in towns. 

No. 8.—A small phaeton for two on light roads. 

No. 10.—A four-wheeled dog-cart. The motor was burnt 
out on the first day’s run, through calling upon it to do more 
than it was constructed for. 

Nos. 11, 12, and 13 were all of similar construction. 

The first day’s trial was the severest test throughout the 
week, the second day, Wednesday, being left to Nos. 1, 8, 
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11, 12, and 13, which started once more on greasy roads 
at about 11 o'clock, upon a route differing from that of 


the previous day, passing through Orpington, Cudham, 
Knockholt, Stonehouse, and back vió Orpington to Chisle- 
hurst after climbing several steep hills. This run of 30 
miles was not considered by the drivers to be nearly so 
severe as on the previous day, especially as the roads were 
in better condition ; all five cars therefore availed them- 
selves of the optional runs permitted under the rules of the 
Automobile Club, of seven additional miles. During the 
evening rain again descended heavily, which promised badly 
for the morrow. 

On Thursday the same cars went out, and No, 2 
accompanied them as far as Dunton Green, where the sccond 
mishap already mentioned occurred. 

The course was 30 miles, in much the same direction as 
on the first day—through Farningham, Swanley, past the 
“ Bat and Ball,“ Sevenoaks, to Dunton Green, and home 
by way of Orpington. 

On account of the bad state of the roads on Tuesday, the 
committee decided 
that the test of dis- 
tance was not a 
fair one, and they 
determined that 
Friday’s run should 
be ona less hilly 
route; the direction 
chosen being from 
Chislehurst to 
Sidcup, — Eltham, 
through Blendon to 
Bexley and back to 
Sidcup. This was 
to be repeated as 
often as the driver 
thought fit, and 
then he was to re- 
turn to Chislehurst. 
No. 1 completed 69 
miles, No. 13 384 
miles, whilst each 
of the other three 
cars completed 
about 30 miles. 

No. 1 was the 
only car of any 
novelty which com- 
pleted the trials. 
We regret that No. 
2 was disqualified so 
early in the tests, as 
the construction of 
the car was dis- 
tinctly new, and it had points of interest, which we should have 
liked to have seen thoroughly tested. The motors are 
enclosed in the discs of the wheels, as will be seen in the 
illustration of this car on page 785. 

The trials as a whole will form food for the minds of 
electric car manufacturers to digest. So far as the design of 
British cars is concerned, we seem to be where we were when 
autocars were first allowed in the streets, which, after 
all, is not long ago, but our Continental neighbours, who 
had some years’ lead of us, have certainly made greater 
strides in the right direction, for which we give them every 
credit. 

Had the nature of the country over which the trials were 
to take place been known, several cars which were entered 
would have been replaced by more suitable ones, one car 
(No. 4) being merely for delivery of goods in towns. 

A worse time of year could scarcely have been selected 
for the tests; the rain falling every night made the roads in 
the worst possible state. 

The observers’ reports on each car throughout the trials 
will no doubt be published by the Automobile Club, when 
the cost of running can be calculated. 

If we take the case of No. 1 car, which took in 70 units 
before her 61-mile run, the cells being previously run down, 
and taking the car at 2°25 tons when fully equipped, to 
Which should be added the weight of two persons, we have 


SYDNEY Trams: 150-KW. GENERATORS AT RUSHCUTTER Bay. 


= ‘51 unit per ton-mile. Assuming that 3d. per 


unit is paid for current, the cost of running comes to 1°52d, 
or slightly over 15d. per ton-mile. 


THE WORKS OF LUDW. LOEWE & Co., 
BERLIN. 


(Continued from. page 710.) 


THE power house of the establishment also supplies power 
to the works of the Union Elektricitiits Gesellschaft, which, 
indeed, use the bulk of the output. The system of con- 
ductors employed was shown in that portion of this article 
which appeared on October 26th ; these are carried by insu- 
lators of, porcelain on cross bars between two poles, or on 
brackets projecting 
from the Walls. 
Current is distri- 
buted at 500 volts, 
Particularly 
noticeable is -the 
arrangement of the 
water tanks, which 
are built at about 
half the height of 
the two chimneys, 
the tanks encircling 
the chimneys and 
making use of them 
for this double duty 
in-a novel and, we 
believe, - patented 
manner. The sys- 
tem was to us quite 
a novelty in water 
towers, and pro- 
bably calculation 
would show that 
the stability of the 
chimney is no worse 
but rather better. 
The total capa- 
city of the power 
station, of which 
we give an inside 
view in fig. 11, is 
1,525 KW. There 
is one unit of 100 
* KW., two of 300 
kw., and one of 525 Kw. distributing power at 500 volts, 
as well as one unit of 300 Kw. and 110 volts for incan- 
descent lighting. There are six water-tube boilers, each with 
1,560 square feet of heating surface on the Gehre system, and 
two of 3,120 square feet each (Babcock & Wilcox). The 
steam pressure is 170 lbs. per square inch, Each engine Is 
direct coupled to its dynamo. There are three vertical triple- 
expansion engines of 500 . . P. each; they run at 100 
revolutions per minute, and were built by the Görlitzer 
Maschinenbau-Anstalt in Gorlitz. These cylinders are 174 
inches, 28 inches and 46 inches, with a stroke of 374 inches. 
There is a compound Corliss 850 f. M. P. vertical engine, by 
Allis, at 100 > revolutions per minute, with 21-inch and 
42-inch cylinders x 42-inch stroke, and a tandem horizontal 
125 M. b., 250 revolutions per minute, by Macintosh and 
Seymour, All the dynamos are multipolar compound ; the 
large one has 10 poles, and so has the 300-Kw. lighting 
dynamo, 
There are two independent switchboards, one for, incan- 
descent light distribution, with one generator panel and four 
2-Circuit feeder panels, and the other for the 500-volt 
distribution with four generator panels and nine feeder 
panels, and one are light panel, the ares being in series of 
five on the 500-volt mains. 
The lighting watt-hour meter has 2,500 amperes capacity, 
and each of the eight circuits has a separate meter. Each feeder 
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panel has its automatic circuit-breaker and two double-pole 
switches, 

The arrangement of the: power board is such that the 
generators can be paralleled, “and any generator, or group of 
generators, can be 
conrected to either 
of che two sets of 
bus bars. This 
prevents the works 
from being affected 
by the serious fluc- 
tuations in the test- 
ing work of the 
Union shops. The 
power feeder panels 


have each an 
automatic cut-out 
and double - pole 


double-throw switch 
for connection to 
either set of bars. 
Distribution of 
power and light is 
effected on the two- 
wire system, witli 
separate feeders to 
each building, all 
of which are pro- 
vided with a cen- 
tral = switchboard. 
The main cables are 
supported as above 
stated, the poles 
being of iron. The 
engine room i 
canmanded by a 
10- ton traveller. 
There are 45 
motors of a total of 637 H. p. in the works. 
is a building brought wholly from America. 
There are two cupolas grouped together: they discharge 
into a common chimney through a spark chamber. The 
iron is run out into a receiver in which it is stirred or mixed, 
and thence run into the ladles. The charging floor is above 
therunning floor and is well provided with all necessary weigh- 
ing apparatus, &c. There are two bays of 230 feet and two 
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SYDNEY TRANS: 


The foundry 
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SYDNEY Trams: 


of 97 feet, all being 49 feet wide. Six cupolas are to be 
installed when the foundry is complete and able to secure 
outside work also. They will have a capacity in pairs of 
two 10,000, two 8,000 and two 4,000 lbs.: 15-ton cranes 
can be ultimately fitted, but so far there are cranes of 3, 5 
and 10 tons, Cleaning rooms are provided and the foundry 
includes also the pickling and tumbling apparatus. It is 
the Intention that, when the foundry is complete, it shall 
be equal in quality to the remainder of the works, 
replete with machine moulding plant and doing such 
work that its products shall require the minimum of 
machining, it being one of the aims of economical manu- 
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SWITCHEOARD AT RUSHCUTTER Bay. 


facture to remove as little stock as possible. This is 
only possible with good patterns and good moulding. The 
foundry is as well supplied with wardrobes and lava- 
tories for the men, as the other departments, and in addition 
has shower baths. 

The large cupolas 
are of such size that 
the charging floor is 
21 ft. above ground; 
the inside diameter 
is 40 inches, the out- 
side diameter 63 
inches. Air blast is 
supplied at 123 
ounces by an electric 
fan which absorbs 
37˙8 amps. when 
run at 2,350 revs. 
The average daily 
melt, varies from 
14.500 to 25,500 
lbs., and the various 
sizes of cupola are 
used accordingly. 
About 0°15 per cent. 
of silicon is lost 
in the cupolas, and 
sulphur increases 
about 0˙06 per cent. 
in the process. 
Special attention is 
given to the mixing 
of the irons, Thus 
the calculation of 
the cupola charge 
for July 6th last 
was made as follows: 
The previous day 
certain weights of very-thiin, thin, medium, and 
heavy castings were melted, and their analyses of Si., S., 
and C. were made: from these was deduced tlie percentage 
of these important elements in the scrap for July 6th, namely, 
2°30 per cent. of Si. and 0°115 per cent. of 8. 

Then for the mixture for thin castings; in this case the 
silicon is wanted to be 2'4 per cent. plus the loss found in the 
cupola of 0˙1 per cent., making a total of 2°50 per cent. of 
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silicon. To secure this result there was melted for July 6th 


for thin castings 30 per cent. of the scrap of July th with 
its remaining 2°29 per cent.; 17 per cent. of Alabama II. 
iron containing 3°32 per cent.; 18 per cent. from the 
Aguese pile 43 ; 15 per cent. of Clarence, and 20 per cent. 
of English hematite. This works out at 2°4996 per cent. 
of silicon. The sulphur in the mixture was respectively, 115, 
029, 012, 037, 104, or 06 794 per cent. Analysis taken 
in the middle of the heat showed 2'29 of Ni., and 125 of S., 
or a loss of 0˙21 per cent., and a gain of 057 per cent. 
Similar calculations and mixings are made for other sorts of 
castings. The very thin having 2°63 of Si., and 119 8. 
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while the heavy castings from the large cupola had 2°29 per 
cent. of Si., and 0°087 per cent. of S. 

Medium heavy castings are desired to run to about 2°39 
per cent. of Si. of which 2°14 is left in the castings. All 
iron is analysed as it comes to the foundry by drilling 10 
pigs in each car-load or 20 pigs out of a barge-load of 200 
tons of foreign iron from Hamburg. The coke also is 
analysed, and various sands and loams are properly binned, 
and mixtures fixed for various purposes, as dried moulds, 
cores, and soon. When complete the foundry will be as 
interesting a department as any there is, 
and we commend the methods followed, 
especially the differentiation of the iron 
for thin, medium, or heavy castings, and 
the mixing of the charge as run from 
the furnace in a special vat before run- 
ning it to the ladles, thus ensuring per- 
fect homogeneity. In ordinary foundry 
practice, the suitability of the iron is 
fixed by the judgment of the foundry 
man, who arranges to cast light 
articles and heavy articles at different 
periods of the melt, the more refractory 
iron coming down later. This skill is 
not to be despised, but it is rarely 
available, and chemical analysis and 
method can always take its place. 

The testing department and chemical 
laboratory are engaged at present in the 
chemical and physical examination of the 
iron castings, steel and oils used in the 
works, and there are in course of gradual 
establishment fixed specifications of 
materials as experience and investigation 
show whiat is the best for the work. For 
example : below are given the chemical 
and physical specifications worked to in 
the foundry in mixing iron for light ma- 
chinery castings as referred to above. 


CHEMICAL SPECIFICATIONS FOR LIGHT MACHINERY CASTINGS. 


A.—Mixture for thin B. Mixture for cust- C. Mixture for cast- 
castings under 15mm. ings of an average ings 30 to 50 mm. 


thickness. thickness of 20 u.m. thick. 
— 2 | | 
Limits Analyses; Limits Analyses Limits Analyses 
allowed. desired. | allowed. | desired. | allowed. desired. 


Silicon . . 345—265 2.55 2˙90—2˙50 240 215—235 225 
Sulphur ..| 007—010 0. |007—010| 9.0 |008—0:13, 0.10 
Manganese.. 030—070 0-40 ,080—070| 0°40 | 030—070 0.40 
Phosphorus ; 070—100 090 0˙50 00 0°70 040—080 060 
Combined 

carbon 030—050 00 030-050) 040 0.30 0·0 040 
Graphite. 290-320 310 2˙90—3˙20 310 290-320 3000 


AMPERES. 


140 i 
4.30 Pm. 45 S p.m. 15 30 4s 6 Pm. 
TIME. 


SYDNEY Trams: CUBBRENT CURVE ON FEEDERS FROM ULTIMO TO NORTH SHORE. 


All stock, pig-iron, scrap, &c., is analysed, and charges are 
calculated as above, allowing for loss of silicon and increase 
of sulphur. By this method of mixing cupola charges, 
silicon may be kept within 0°10 per cent. of the desired 
amount, sulphur within 0°015, and the other elements within 


desired limits, 
(To be continued.) 


ELECTRIC TRAMWAYS IN SYDNEY (N. S. W.) 


By ARTHUR C. F. WEBB. 


(Concluded from page 747.) 
Ir is singular that the first electric lines were all feeders to 
cable lines, firstly, to the North Sydney cables, and secondly, 
to the Ocean Street line. The Rose Bay line, which, as 


SypNey ‘Trams: SGN AL Posts. 


formerly mentioned, is an extension of the Ocean Street 
cable line, is laid along a road which is particularly uncom- 
fortable for any kind of mechanical traction, and it is 
doubtful if anything else but electric traction would work 
economically, as it is not only uphill and down dale, but it is 
as crooked as a dog’s hind leg into the bargain. The line is 
at present only 1} miles in length, but 55 per cent. of the 
distance is composed of curves, the grades go up to 1 in 
11, and it is quite the usual thing for the steepest grade to 
occur on thie curve of shortest radius. The load is also a 
peculiar one, as the present terminus of the line, Rose Bay, 
ig not only a popular holiday resort, 14,000 people having 
been carried on one holiday, but it is also extensively 
patronised on hot nights, so much so, that 
the night load curves might almost be 
utilised us a recording thermometer. The 
time table gives a 20-minute service from 
7.30 to 2 p. m., followed by a 10-minute service 
till 10.20, and then reverts to a 20-minute 
service till midnight, with a 5-minute 
interval on Saturday and Sunday afternoons 
and holidays, An extension is now in course 
of construction along the shore of the hay 
to the other side, known as the Dover Road 
extension, with an ultimate view of continu- 
ing out to South Head. 

The generators, two 150-K W. General 
Electric six-pole machines running at 400 
revolutions, are driven from the cable engine 
at the Rushcutter Bay power house by means 
of counter-shafting and belting. & batters 
of 240R. 9 type Chloride cells is provided 
for use in case of stoppage of the cable line. 
These generators also supply power for an 
electric pumping station used in connection with the sewerace 
system, a description of which is given later. The switch- 
board is of standard General Electric pattern, with two 
generator panels, an accumulator panel, and two feeder 
panels. 

Poles at the side of the road with brackets are used for 
the overhead construction, with two overhead lines, one for 
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down cars and the other for up, the second overhead line 
being used instead of a feeder ; the track is a single line with 
three turnouts. The feeder cables from the power house are 
of Callender’s lock-coil type, laid direct under the footpath. 
The track is laid with 83-lb. rails bonded with plastic bonds. 
To complete the return to Rushcutter’s Bay where the gene- 
rators are situated, the two inner rails of the cable tramway 
are similarly bonded, and the whole length of the track cross- 
bonded every 80 yards with Bryan bonds. & test made 
after the track had been laid 10 months gave the resistance 
of rails from the end of the line to the power house, distant 
1 mile 70 chains, as 0°058 ohm, the cable track being laid 
with 86-lb. rails. Some views on this line were shown in 
our issue of February 24th last. North Sydney, a 
thickly-populated suburb, or collection of suburbs on 
the north side of the harbour, is served by lines of ferry 
steamers running from the city to various points. From 
Milson’s Point until recently a cable tram carried a large 
proportion of the traffic up the hill to Ridge Street, from 
which point the electric service commenced running to Gore 


Milson’s Point to Ridge Street (double) 
Ridge Street to Middle Harbour | i Road) 


1 mile 30 chains 
2 miles 26 „ 


Spit Road to Mosman’s Bay . 664 4 
Neutral Bay to Military Road iat 95 72 1 
Ridge Street to Willoughby ... 985 ses 72 55 


Willoughby to Gore Hill 1 mile 30 „ 

The Military Road or Middle Harbour line, the first 
constructed on the North Shore, is single track, with 
90-lb. steel rails with 35- Ib. guard rails on ironbark 
sleepers 9 inches x 4} inches and 8 inches long, laid on 
good ballast and spaced 2 feet 8 inches centre to centre, the 
gauge being 4 feet 84 inches. The gradients are severe 
and numerous; from the power house to the terminus 52˙6 
per cent., and on the return journey 46°3 per cent. of the 
distance consists of rising grades, the total lift being 104 
feet on the former and 91 feet on the latter; the level track 
throughout only amounts to 2 per cent. The steepest grade 
is 1 in 16°6 or 6°03 per cent. for a length of 198 feet, and is 
ona curve of 1,327 feet radius. The longest gradient is 
1 in 28 for a length of 1,036 feet. There are 19 curves on 
the KA, the sharpest having a radius of 103} feet and an 


SYDNEY TRAMS; 


Hill, Willoughby, Military Road, 


ing up the passengers from another line of ferry steamers. 
Until lately all these North Shore lines have been supplied 


with power from generators driven by the cable engines, 
the power house being at Ridge Street, but recently the 


Milson’s Point cable line has been converted to the electric 
system, and power is supplied for the whole of the North 


Sydney service from the new main power house at Ultimo 


by means of submarine fceders laid under the harbour from 
Dawes Point to Milson’s Point. 


its load of passengers. 
Bay and Neutral Bay line just completed. 


side poles with brackets. 
line now opened for traffic at North Sydney, 
9 miles 66 chains of track :— 


and Mosman's Bay, the 
latter line also running down to the harbour shores and pick- 


The North Sydney service 
is a heavy one, inasmuch as the ground rises stet adily from the 
shores of the harbour until it reaches a height of about 300 
feet at the terminus of the Gore Hill line, so that a heavy 
load comes on as each ferry steamer comes in and discharges 
This applies equally to the Mosman's 
Overhead con- 
struction is used throughout, partly span wire and partly 
There are 7 miles 54 chains of 
comprising 


Power Hours, RUSHCUITER Bay. 


are of 132 feet, while the flattest curve has a radius of 2,640 
feet'and the longest curve has an are of 264 feet; at one 
portion of the road a reverse curve occurs of 132 feet radius, 
165 feet arc with 66 feet of straight. Side pole construction 
with brackets is used throughout, except where the route is 
over a portion of the old cable line; here span wires are used, 
the poles being placed 120 feet apart on the straight. On the 
line from Milson’s Point to about 20 chains beyond the old 
power house, which is all double track, span wires are used. 

The Mosman’ s Bay line, though short, is very severe both 
in the way of curves and of grades, as the road rises all the way 
from the water's edge, and consequently there is a very small 
percentage of either level or straight road, the average grade 
throughout the line being 1 in 18 and the ruling grade 1 in 
12, which is on a curve of 24 chains radius; of the whole 
distance 25 chains are ona grade of 1 in 13 or over. The 
line is laid with 60-lb. Vignoles rails, bonded partly with 
Edison-Brown plastic bonds, and partly with a cable bond 
constructed of 19/14 copper cable, made solid at the ends, of 
semi-circular section, and expanded into the rail with a semi- 
circular tapering pin. 
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The Willoughby section is laid with 60-lb. Vignoles rails 
bonded with plastic bonds, and the Gore Hill with 83-Ib. 
rails, also bonded with Edison-Brown bonds. The Milson’s 
Point section still has the old 42-Ib. rails laid 14 years ago 
for the cable road, and is bonded temporarily with a cable 
bond, having an additional 19 14 cable laid as a return and 
cross bonded; it is intended to relay this permanent way 
shortly. 

The old main switchboard at the Ridge Street power 
house is converted into a feeder board, a pair of main feeders 
of 500,000 circular mils section being laid direct from the 
Ultimo power house % George Street to Dawes Point, thence 


— 
. 


J. Government Buildings, Pretoria. 

9, Military Bakery at Fretoria, formerly a jam factory. 
3. I anman Hos ital. 

4. E. E. 's and their Katftir assistants. 


ELECTRICAL ENGINEERS! R.E. 


by armoured submarine cable of Callender’s make to 
Milson's Point, and from there overhead by “weatherproof ”’ 
cables to Ridge Street. There are three battery stations, one 
at Ridge Street, comprising a set of R.9 Chloride cells, one 
at Spit Road, consisting of 215 K. 19, E. '. S., and 20 R.9, 
Chloride cells, and one at Willoughby, of 238 Chloride cells. 
A new Tudor battery is now under order for Ridge Street, 
and should shortly be in place. At both the Spit Road and 
Willoughby feeder stations there 
of a Parker moter running at 950 revolutions per 
minute, connected by means of a flexible coupling 
to a Parker series wound generator giving 100 amperes 
at 50 volts; automatic switching appliances are 


ave boosters, composed 


provided to prevent damage in case of the failure of the 
motor, blowing out of battery cut-outs, Kc. The Willoughbr 
feeder station is situated at the bottom of a dip about 7. 
chains from Ridge Street. The cells at Spit Road serve t: 
assist the Mosman’s Bay tram as well as the Spit Read and 
Military Road and Neutral Bay lines. A curve is attached 
showing the periods at which the battery is being charge 
and is discharging, and it shows very clearly the time a 
which the Mosman’s Bay ferry boat comes in, the batteri:s 
giving their heaviest discharge to assist the cars in mounting 
the hill. 

A further extension of the North Sydney system is now 


~t 
° 


‘Se 


5. Corporal Stone (now 2nd Lieut., R. F. A.). 

6. E. E.. 's in Pretoria Electricity Works, 

7. The C. I. V. Camp at Pretoria. 

S. Boers who plotted to assassinate Lord Roberts, under guard. 


VOLUNTEERS. 


in progress from the Spit Road downto what is known as 
the Spit, from which a cable ferry runs across Middle 
Harbour and carries the-yehicular traffic to Manly, Ith 
probable that this will eventually be continued right on te 
Manly at an early date. : | 

The total length of track on all the Sydney tramway 
systems consists at present of. 39 miles 28 chains of douli 
track and 17 miles 65 chains of single track. Of these 1" 
miles 5 chains of double track and 9 miles 15 chains of 
single track are now working electrically, and by the end of 
the year it is anticipated that there will be a further addition 
of 6 miles 46 chains of double track and 4 miles 61 chats 
of single track, 
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ELECTRIC TRACTION NOTES. 


(Continued from page 784.) 


Paisley. — A poll of the ratepayers took place on 
Saturday, 3rd inst., on the question of who was to work the new 
electric tramway system in Paisley. The question has been fought 
out with great bitterness by both parties. There are 13,081 voters 
on the municipal roll, and the figures were :—For a private com- 

ny, 3,616 ; for a Corporation Bill, 2,022; majority, 1,594. Provost 

ackenzie, who acted as returning officer, on announcing the 
figures, said that he was sorry that the general poll was small, but 
he was pleased that the ratepayers had given such an emphatic 
verdict on this important question. Everyone must now bow to 
their decision, and it would enable the Town Council to go forward 
with confidence and take united action in the matter. Mr. W. M. 
Murphy, of Dublin, is at present the only private party in the field 
with a tramway Bill. The Town Council are, however, considering 
the matter, and they may eventually lease the system to some of 
the firms with whom they have already had correspondence. 


Scarborough.—A private company has intimated its 
intention to promote a £120,000 tramway scheme for the town. 


Spen Valley.—The Light Railway Commissioners have 
submitted the Spen Valley Light Railway (Extensions) Order to 
the Board of Trade for confirmation. 


Surbiton.—The U.D.C. on Monday decided to make a 
provisional agreement with the London United Tramways, Limited, 
and not to proceed with their own Tramway Bill. The company 
proposes to pay a way leave of £300 yearly for five years, and 4500 
a year thereafter, to pay all the Council's Parliamentary costs, and 
to provide £500 to be speut by the Council for public improve- 
ments. The company also promises to run trams every four minutes, 
aud to grant facilities for workmen’s fares, &c., averaging 4d. a mile. 
If the company fail to get powers for the adjoining Kingston dis- 
trict, they will connect the Surbiton system with the already sanc- 
tioned Middlesex system by way of Hampton Court Bridge. 
Negotiations had also been entered into by the Council with the 
Kingston Corporation; the latter could not offer an annual way- 
leave nor a contribution for public improvements, but tbey offered 
ashare of the profits of the line when constructed. Mr. Engelbach, 
a member of the Council, reported that he had, on his own initia- 
tive, taken a postcard poll of the ratepayers with the following 
result: Against tramways, 726; in favour of tramways, 616; 


* 


neutral, 69, unsigned, 53, forgeries, 84. 


West Bromwich.—At the meeting of the Town Council 
last week the General Purposes Committee reported that they had 
now arranged terms with the South Staffordshire Tramways (Lessee) 
Company, by which the tramways, when acquired by the Corporation, 
should be leased to the company on specified terms. These terms 
have already appeared in the ELECTRICAL Review. The Mayor 
intimated that the Corporation intended to obtain possession of the 
tramways as early as possible. 


Wimbledon.—At the meeting of the U.D.C. on Wednes- 
day it was decided to promote an Improvement Bill in Parliament 
for a number of objects, including the construction, working, and 
leasing of about four furlongs of electrical tramways from Wimble- 
don railway station to the Tooting boundary, at a total estimated 
cost of £28,000. Mr. R. 8. Bond said that the L.C.C. and the 
Croydon and Merton authorities would assist Wimbledon in their 
scheme. This line, if constructed, will approach within 15 furlongs 
of the intended extension of the L.C.C. system to Tooting, and the 
desirability of constructing a connecting link has been already dis- 
cussed by the L.C.C., the Finance Committee of which reported that 
the estimated cost of the link would be £39,250. The L.C.C. Com- 
mittee added the following to their report :— 


The annual charge for interest and repayment of capital would be £2,480. 
We are unable to go into the ques‘ion of the probable financial results of this 
extension without further information, but it appears to us that except asa 
connecting link with the proposed Wimbledon tramways, the Council could 
not, on financial grounds, be recommended to construct it. We presume, 
therefore, that it would only be carried out in the event of the, Wimbiedon 
scheme being proceeded with. 


Willenhall.—At the meeting of the Urban District 
Council on Monday, Mr. T. Hulse drew the attention of the 
members to the case pending between the Wolverhampton Corpora- 
tion and the British Electric Traction Company. He moved that 
the clerk be instructed to write the British Electric Traction Com- 
pany, Offering to render them what assistance they could. The 
people thought that the Council should have supported Wolver- 
hampton, and not have come to terms with the Traction Company. 
Wolverhampton Corporation refused, however, to offer any terms, 
and they wanted Willenhall to buy the Willenhall section of the 
trams from the tramway company, and then sell to them at no 
advance whatever. Mr. Hulse thought that the best interests of 
the town had been served by coming to terms with the British 
Electric Traction Company, who had offered to extend the tramlines 


‘to Walsall Road Schools, and to connect Willenhall with Bilston, 


Wednesbury, and Darlaston. Mr. J. H. James seconded the resolu- 
tion. Wolverhampton, he remarked, had laid the blame upon 
Willenhall, but the cause of the disconnected service lay with 
Wolverhampton. Two deputations from that Council had waited 
upon the Wolverhampton Corporation, and were most anxious to 
come to terms, but could get nothing, not even the promise of an 


improved service. He said that the best interests of the town were 
being served, and that no effort would be spared to secure a better 
service and a permanent benefit to the town. The resolution was 
carried unanimously. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.— The Telephone Committee 
has reported to the T.C. that a letter had been received from Mr. 
A. R. Bennett, of Glasgow, stating that his usual arrangement with 
Corporations was to act as consulting engineer for the telephone 
system on a commission of 5 per cent. on the actual capital outlay, 
and his out-of-pocket expenses, but no commission to be paid on 
any excess expenditure over the estimates. He kept an eye on the 
work during construction, and provided samples of the forms and 
books necessary for starting a telephone exchange business, and 
keeping telephone accounts. He also advised as to the appoint- 
ment of a competent manager and other officials, and, in fact, did 
whatever was within his experience as a telephone manager 
and engineer to make the undertaking a success. If the 
Telephone Committee simply asked for the preparation of a 
scheme, with estimate, for the establishment of a 2,000-line municipal 
telephone exchange system in the Brighton area, his charge would 
be 50 guineas and out-of-pocket expenses, but the 50 guineas would 
be merged into the commission should the scheme be proceeded 
with under his care on the terms set forth above. Mr. Bennett's 
offer to prepare a scheme and estimate for 50 guineas was accepted. 
A letter had been received from the town clerk of Hove stating the 
Council thought it expedient to formally notify to the Postmaster- 
General that they objected to the application ; but since then they 
had given the matter their consideration and had been advised on 
it, and as a result they had instructed him to inform the Postmaster- 
General that they did not propose to offer further opposition to the 
application. This only affected the bare question of including the 
borough of Hove in the proposed area, and left all questions of inter- 
ference with the streets and other property in the borough a matter 
for further consideration. 


Hartlepool Telephones.—The Finance Committee of 
West Hartlepool Corporation have engaged the services of an expert 
to report upon the desirability and cost of installing a municipal 
telephone service in the town. Similar action is likely to be taken 
in Hartlepool. 


The Telegraph Wire Export Trade.—Al]though better 
than September, last month proved to be relatively a quict one as 
regards the exports from this country of telegraph wire and appa- 
ratus connected therewith. The value of the October shipments is 
returned at £114,253, as compared with £80,248 in September last, 
and £369,243 in October, 1899. Taking the 10 months ending with 
October last, the year, has, however, been an unusually active one, 
the aggregate shipments having attained a value of no less than 
£2,583,729, as contrasted with only £1,100,580 in the corresponding 
period of 1899, and £936,721 in the first 10 months of 1898. 


Telegraph Rates to India.—Sir Edward Sassoon has 
sent to the Times (November 14th) a copy of correspondence which 
has passed between himself and Lord George Hamilton during the 
past six weeks. Sir Edward says that although five months ago, 

. Hanbury announced that the ls. 6d. reduction on India cable 
rates was on the point of coming into force, the matter still appeared 
to hang fire, and he suggested that it was urgently necessary that 
this reduction should be no longer delayed. He earnestly urged 
“the bringing into force of the 2s. 6d. rate as soon as may be, with 
the understanding that the question of an ultimate reduction will 
be taken up and deliberated on at leisure.” In reply to this, Lord 
George Hamilton forwarded a copy of a memorandum which had 
been drawn up, giving “a succinct and intelligent account of the 
obstacles to be overcome before the rates between India and Europe 
can be cheapened.” This memorandum is printed along with the 
correspondence. In Sir Edward's remarks to the Times, he observes 
that it seems passing strange that while substantial reductions have 
been successfully effected upon trans-Indian messages to Australia 
and the Far East, the high rate to India must remain unchanged 
owing to the apparently insuperable barrier presented by the neces- 
sity of gaining the assent of Russia and Germany.” Again, he says, 
“It will be an unpleasant surprise to many to discover to what an 
extent tbe business community of the Empire has been rendered 
subservient to the good will and pleasure of foreign Governments 
aud private companies, and how the Indian Government Telegraph 
Department officials have allowed themselves to fall blindly into 
such a position that they have to surrender any right to advance 
the interests of the public, whose servants they are.“ . . . The 
telegraph convention “ appears to be a convenient shicld behind 
which the companies protect themselves from competition, while, 
on the other hand, they themselves disregard its provisions by 
entering into private bargains with the Governments concerned, as 
is shown in the memorandum. The only means of emancipating 
ourselves from this medizval thraldom would seem to be by starting 
an independent land and cable route, apart from the territones and 
lines of the Governments and companics at present interested. 
Some such scheme, feasible in character, and which may be 
expeditiously carried out at a comparatively modest cost, I hope to 
have the honour of laving before the Departmental Committee aud 
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the Indian Government. The consent and close co-operation of 
the latter would, of course, be indispensable to the launching of such 
an enterprise.“ 


Telegraphic Interruptions and Repairs :— 
pene CABLES, INTERRUPTED. REPAIRED. 


Bt. Louis (Senegal)-Bathurst ee ee e Aug. 25, 1900 


St. Louis (Senegal)-Teneriffe . Nov. 11, 1900 
Zanzibar-Mombassa oe oe 0 ee Sept. 29, 1900 
Zanxibar-Aden ee ee eo ee ee Nov. 9, 1900 

Sourm AMERICAN — 
Paré-Maranham „ ee ee oe Maroh 1, 1900 ee oe 
Cearé-Maranham ee ee ee ee Feb. 20, 1900 Nov. 13, 1900 
Paramaribo-Cayenne .. Oct. 6, 1900 ae es l 


Barcelona - Guanta - Cumana - Portlamar - 
Carupano (Venezuela) s . . Nov. 1, 1900 
Wer Inpun :— 

Mole St. Nicholas - Cape Haitien. 0 ee 
Havre -Waterville eo ee ee 0 
Latakia- Cyprus oe š sa nts 

LANDLINES:— l 
AFRICAN :—- 
Majunga-Tananarive. e eo oe oe 
CHINESE :— . 

Tientsin-Pekin ee oe oe ee oe June 13, 1900 ee ee 

Pekin-Kalgan.. ee ee ee oe ee June 14, 1900 @e ee 

Kalgan-Maimatchin oe ee ee oe June 80, 1900 ee @e 

Tientain, via Shanghai .. .. . June 16, 100  .. 

Tientsin-Niuchwang ee ee ee oe June 18, 1900 ee ee 
SOUTH AMBBICAR :— 

Communications with all offices of Colombia 


. March 6, 1900 Nov. 18, 1900 


oe Nov. 8, 1900 
. June 20, 1899. 


. Nov. 6, 190 


beyond Buenaventura è . Janu 1900.. oe 
Ecuador landlines .. ate a .. March 897 .. ss 
andlines south of Berena : 805 .. July 90, 1900 
zandlines west of Barquisineto and Coro .. Nov. 1, 1900 
Barcelona (Venezuela)-Ciudad (Bolivar) . Nov. 1, 1900 


WEIT INDIAN :— 
Landline to Baracoa, Guantago and Sagua de 


Tanamo ae 15 ; . Nov. 12, 1600 
All lines connecting Cochin China with 

Thuanan . 0 ee oe ee oe oe Oct. 28, 1900 oe ee 
Blagowestsehensk-Chabarovsk .. .. Nov. 7, 1900 .. Nov. 9, 1900. 


Communications between Saigon and North 
Annam and Tonkin ni 92 .. Oct. 28, 1900 ze 
Communication “via Hanekine” interrupted 
on Persian territory .. sè Sa .. Fob. 24, 1900 


Wireless Telegraphy.—Russia is taking up the question 
of wireless telegraphy with remarkable energy, and the successful 
results of the Popoff system have induced the Minister of Marine 
to further extend its use. Only last week (says a Daily Mail mes- 
sage from St. Petersburg) 200 complete pieces of apparatus were 
shipped to Vladivostok and Port Arthur in order to fit out the 
Russian warships in the Pacific with wireless telegraphy, and 
further, to connect the two towns mentioned by means of stations 
along the Korean coast, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belfast.— November 23rd. Tenders are invited for steam 


pipes, pumps, condensing plant, boilers, mechanical stokers, super- 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See “Official Notices” 
October 12th. 


Bermondsey.— December 3rd. The Vestry invites ten- 
ders for 71 cast-iron arc lamp columns, arc and incandescent lamps, 
automatic switches and fittings.” See Official Notices” to-day. 


Brighton.—December 6th. The Council invites tenders 
for points, crossings, sole-platcs, manhole covers and gulley-grates, 
tie-bars, fish-bolts, &., for the electric tramways. Sec Official 
Notices” to-day. 


Brichton.—December 13th. The Council wants tenders 
for the construction of permanent way including bonding, &c.; 
paving all tramway tracks with wood, &c. See “Official Notices” 
to-day. 

Bristol.— November 22nd. The Electrical Committee 


wants tenders for an electric travelling cranc and condensing plant. 
See “ Official Notices“ November 9th. 

Cardiff.—November 28th. The Corporation wants ten- 
ders fora 75-Kw. motor generator, Tudor battery, lead covered 
cables, and a 20-ton travelling crane for the tramways undertaking. 
See “Official Notices“ November 9th. 

Greenwich. 


tenders for the electric lighting of the new workhouse now erccting. 
See “ Official Notices November 2nd. 


Halifax.—The Tramways and Electricity Committee 


wants tenders for various sized underground cables. See Official 
Notices“ November 2nd. 

Halifax.—November 27th. The Tramways Committee 
invites tenders for the supply of 36 tramcars, trucks, motors, and 
electrical cquipments fur same. See “Otticial Notices.“ .O sna, 


November 22nd. The Guardians want 


Harwich.—November 17th. Tenders are being invited 
for gas engines, dynamos, cables, battery, lighting and traction 
switchboard, track laying, and traction equipment, &c. See Official 
Notices” November 2nd. 


Hendon.— December 31st. The U. D. C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-kw. 
steam dynamos, motor transformer, &c.; condensing plant, crane, 
switchboard work, battery, mains, meters, and workshop equipment 
for electricity works. See Official Notices” to-day. 


Kendal.— November 25th. The Corporation wants ten- 
ders for complete electric lighting station equipment (boilers, steam 
dynamos, battery, &c.); and for underground mains, meters and 
services. See “ Official Notices November 2nd. 


London.—November 22nd. Tenders are invited for the 
wiring of the Central Finsbury Radical Club. See “Official Notices” 
November 9th. 


Newcastle-on-Tyne.—November 21st. The New Tram- 
ways Committee wants tenders for arc lamp cables, telephone and 
pilot wires. Specifications from Mr. Charles Hopkinson, consult- 
ing engineer, 26, Victoria Street, S.W. 


Oldham.—November 27th. The Electricity Committee 
wants tenders for an extension switchboard for supplying current to 
the tramways. See “Official Notices” to-day. | 


Shoreditch.—November 20th. The Vestry is inviting 
tenders for various steam raising and electric generating plant for 
the new station, of which particulars were given in our “ Official 
Notices November 9th. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


. Stockport.—November 24th. The T. C. wants tenders 
for the laying of permanent way for electric tramways. Also for 
the supply of 1,050 tons of girder rails, 90 tons of fishplates, 25 tons 
of tie bars, various points, crossings, bolts and nuts, &. See two 
„Official Notices“ November 9th. 


Stockport.—November 24th. The T. C. wants tenders 
for the overhead equipment, and supply of rail bonds, for six 
sections of electric tramways. See Official Notices” November 
9th. i 


West Bromwich.—November 17th. The Corporation 


wants tenders for wiring materials, motors, and labour iu wiring for 
lighting and power installations. See Official Notices November 
9th. l 


CLOSED. 


Aberdeen.—The Tramways Committee is ordering 12 
electrical cars aud a number of equipments for existing horse cars 
from the British Westinghouse Company. 


Liége,—Tenders were opened last week by the municipal 
authorities of Liège for the supply of 20 trailing cars for the electric 
tramways in that city. Ten tenders were received, of which no less 
than seven emanated from German firms. The lowest offer was 
that of the Gotha Wagon Works as a of Gotha, Germany, 
who quoted 3,0624 fraucs per car. No Euglish firm competed. 


Worthing.—On the report of Messrs. Burstall & Mouk- 
house, the E.L. Committee has accepted the tender of Mests 
Oliver & Co. for arc lamps, at £850 17s. 


FORTHCOMING EVENTS. 


Friday, November 16th.—At 7.30 p.m. North-East Coast Institution 
of Engineers and Shipbuilders, second general meeting 
at Sunderland, paper on Liquid Fuel,” by E. L. Orde. 

At 8 p.m.—Institution of Mechanical Engineers. Ordinary 
meet ing at Storey’s Gate, S. W., paper on the “ Capacity 
of Railway Wagons, as affecting Cost of Transport, 
by J. D. Twinberrow. 

At 8 p.m.—Electro-Harmonic Society. Concert at the St. 
James's Hall Restaurant, Regent Street. 


Wednesday, November 218t.—At 8 p.m. Society of Arts. First 


ordiuary meeting; opening address by Sir Jeun 
Evans, F. R. S. 
Thursday, November 22d. —At 8 p.m. Institution of Electra 
Engineers. “Telegraphs aud Telephones at the Pars 
Exhibition, 1900, by John Gavey, member. 
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Friday, November 23rd —At 5 p.m. Physical Society. Agenda: 
(1) “The Anomalous Dispersion of Carbon,” by Prof. 
R. W. Wood; (2) “The Liquefaction of Hydrogen,” 
by Mr. M. W. Travers; (3) “On the Refraction of 
Sound by Wind,” by Dr. E. H. Barton. 


At 7.30 p.m.—Institution of Junior Engineers. Joint 
meeting with the Architectural Association at 9, Con- 
duit Street, W. Paper on The Use of Rolled Joists 
in Construction,” by Mr. A. T. Walmisley, M. I. E. E. 


Thursday, November 29th. — Extra meeting of the Institution of 
Electrical Engineers, in the rooms of the Institution 
of Mechanical Engineers. Paper by Mr. W. E. 
Laugdon, on “The Supersession of the Steam by the 
Electric Locomotive. ” . 


NOTES. 


The Proposed Electrical Contractors’ Association. 
—We have received several further communications relating 
to the above matter, and we shall be glad to receive others 
from those whose interests are affected. We may make a 
selection from these for publication in our next or a subse- 
quent issue. 


Unregistered Patent Agents.— In a letter which 
appeared in the Times of October 18th, it was pointed out 
that an individual who had received fees in respect of no 
less than 553 inventions had confessed to misapplying the 
money. His modus operandi was to correspond with 
American inventors and then obtain remittances from them 
for the purpose of obtaining British protection. In spite of 
this fraudulent dealing he is still recognised at the Patent 
Office, and continues to practice as a patent agent, the 
absence of his name from the register of patent agents 
affording him protection against the officials of the Patent 
Office. We have here another instance of the very limited 
jurisdiction which the recognised members of a great 
profession can exercise over those who fraudulently 
encroach upon their hunting grounds. In the medical 
profession the doctors have no jurisdiction over quacks, 
unless they hold themselves out as entitled to use certain 
titles implying that they are registered. The same 
principle applies to patent agents. Thus the Patent Act, 
1885, Sec. 1, (1) provides for the registration of patent 
agents, and under that Act no person is entitled to describe 
himself, as a patent agent, whether by advertisement, by 
description on his place of business, by any document issued 
by him, or otherwise, unless he is registered under the Act. 
Any person who knowingly describes himself as a patent 
agent, without being registered, is liable, on summary con- 
viction, to a fine not exceeding £20. These provisions 
would seem, at first sight, to afford sufficient protection 
against unregistered patent agents. Acting, however, upon 
the sume principles which are applied in the case of quack 
doctors, the Courts have refused to convict, unless they are 
satistied that the accused has actually held himself out as a 
patent agent. Thus the use of the term “patent expert” 
by an unregistered person has been held not to amount to 
this offence. [Graham v. Eli, 15 R. P. C. 259.] But an 
agent practising bond fide prior to the passing of the Act is 
entitled to be registered in the ordinary way. (Patents 
Act, 1888, Sec. 1, (3)). The difficulty in these cases is to 
devise some means whereby the offending party can be “ got 
at. The Patent Office Library is open to all; an un- 
authorised agent can give advice to clients with perfect safety 
in the recesses of his office; but where, as in the case 
mentioned by the Times correspondent, the gentleman in 
question is “ recognised” by the Patent Office, there surely 
ought to be some means devised whereby the public could be 
safeguarded from any repetition of his fraud. 


— 


Royal Society. Among the papers down for reading 
yesterday was Argon and its Companions,” by Prof. Ram- 
say, F. R. S., and Dr. Travers. 


The Pacific Cable.—We drew attention last week to 
Sir J. Wolfe Barry’s remarks to the meeting of the Eastern 
Extension Telegraph Company regarding the contracts for 
this cable. Upon further consideration, we are inclined . 
to the belief that the matter has not yet been decided. It 
seems but within the bounds of reason that the announce- 
ment would be made in London if it were so. There appears 
to us to be an “ internal contradiction” in what Sir J. Wolfe 
Barry says, for he mentions a ship, stations, &c., whereas 
the tenders were for cable only, neither instruments, station 
houses, repairing ships, or anything of that sort being asked 
for. A tender for the use of a vessel fitted to supplement the 
present sounding lines was asked for, but that was the only 
thing outside the cable pure and simple. Also it seems to us 
that the amount of the tenders exceeds the anticipated sum, 
and therefore the money voted by the Colonies is insufficient. 
This calls for a supplementary vote, so that the matter is 
incomplete as yet. The statements which have been circu- 
lated up to the present appear to be little, if anything, 
more than mere rumours. The Sydney Morning Herald 
for September 26th contained the following paragraph, which 
lends authority to our opinion: - 

; MBLBOURNE, Tuesday. 

Neither the Premier nor the Postmaster-General bas received any 
message from the Imperial authorities confirming the information 
received by the Queensland Government to the effect that a tender 
has been accepted for laying the Pacific cable. The Premier thinks 


it strange that the Imperial authorities should accept a tender before 
consulting with the contracting Colonies. 


The same paper also published the following :— 

Paciric CABLE.—The Postmaster-General stated that he had no 
new information to give last night regarding the proposed Pacific 
cable. He gave notice, however, that he would move to-day in the 
Legislative Assembly :—‘ That this House will, on its next sitting 
day, resolve itself into a committee of the whole to consider the 
expediency of bringing in a Bill to enable the Government of New 
South Wales to join with certain other Governments in the cost of 
construction and maintenance of a cable across the Pacific Ocean, 
and for purposes consequent upon and incidental to such object.” 

How a light at Pipon Island came to be mixed up with 
the Pacific cable, we fail to understand, but the following 
note from the Sydney Daily Teleyraph for September 27th 
will serve to show how the confusionists are at work :— 

NOT THE PACIFIC CABLE. 
TENDER FOR A LIGHTHOUSD. 


BRISBANE, Wednesday.—The Government has received a further 
cablegram from the Agent-General elucidating the previous cable- 
gram which had announced the acceptance of a tender for the 
Pacific cable. It has transpired that there was an error as to the 
tender. The one accepted was for the erection of a light at Pipon 
Island. 


Obituary.—It is with unfeigned regret that we have to 
announce the death, on the 9th inst., after a very few weeks’ 
illness, of Mr. E. Davis, the founder of the company of 
Davis & Timmins, Limited. We remember the business as 


far back as 1879, when it was established in Bowling Green 


Lane, Farringdon Road, and ever since have held its 
managing director, now deceased, in the greatest respect. 
The funeral took place at St. Mary’s Catholic Cemetery, 
Kensal Green, on Tuesday last, when the departed was borne 
to rest, surrounded by many friends who in life had the 
pleasure of knowing him. Of the workpeople, nearly all of 
whom were present at the ceremony, and who exhibited a 
great deal of genuine feeling, many had commenced as boys 
and had grown up to manhood in his employ. Handsome 
wreaths were laid upon the coffin, the workpeople contri- 
buting some very beautiful tokens of their affection for one 
who had ever been a friend to them. 

We regret to learn of the death on November 7th of Herr 
Johannes Hausmann, engineer-in-chief to the well-known firm 
of Felten & Guilleaume, of Mulheim am Rhein. After 25 
years’ active life in connection with the electrical industry, he 
was about to enter into a well-earned retirement. It was 
willed otherwise, however. 


Will.—It is stated in the daily press that the estate has 
been valued at £114,710 178. 8d. gross and at £109,093 
128. 8d. net of Mr. John Robert Jefferies, of St. Helen's 
Lodge, Ipswich, and of Ransomes, Sims & Jefferies, 
Limited. 
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Electrical Engineering at the Paris Exhibition.— 
Prof. Ripper, M. I. C. E., delivered the opening lecture to the 
Sheffield Society of Engineers and Metallurgists on Monday, 
dealing chiefly with engineering at the Paris Exhibition. 
In referring to the great strides electricity had taken during 
recent years, he pointed out that all the power required in 
the Exhibition was electrical, every conceivable machine and 
appliance requiring movement being driven by electric motor 
receiving current from the central supply. He was much 
struck with the size and weight of the engines compared 
with the power produced, and it was a relief to him to turn 
from these massive Continental engines to look at the small 
Willans in the small British section. Here was an engine 
whose power was at least equal to any engine in the Exhi- 
bition, weighing about one-third that of its Continental 
rivals, and occupying about one-fourth of the floor space of 
the horizontal engines. With regard to the size of the 
units at the Exhibition, compared with our own British 
practice, the problem of electrical power generation has been 
solved somewhat differently in this country. If there were 
to be a great electrical exhibition in England at the present 
time, giving the same total electrical output as at Paris, 
and if it were made to illustrate current practice during 
the last few years, we should have gathered together 
the finest collection the world has ever seen of high-speed 
engines, that is, high revolution engines, whose power 
would be great, but whose weight would be about 
one-third, and floor space one-fourth of that of the 
large horizontal slow-speed type, which appeared to be most 
universal throughout the Continent. The small high-speed 
engines had suited the conditions which it had to meet in 
this country, especially the cost per square yard of floor 
area, and the type of engine reflected the conditions which 
had been demanded of it, namely, large power in small space. 
On the Continent, the question of space occupied by an 
engine appeared to be of secondary consideration. A further 
reason for the large unit of power on the Continent was the 
fact that the average area over which the electrical energy 
was supplied was much larger on the Continent than had 
hitherto been the case in this country, but there was no doubt 
that with the rapidly growing demand for electricity over 
extended areas in this country, much larger units would be 
introduced, Already this demand was being anticipated 
among mill engine builders, and even by some of our marine 
engine builders, who were now extending their business ‘to 
include electric central station work. It would not be found 
necessary, he thought, in future to go to America or any 
other country to supply central station engines, as was the 
case a short time ago. The quick revolution engine 
makers were also now making engines in much larger sizes 
than was previously the case. 


Personal.—We are informed that the Council of the 
Tramways and Light Railways Association have appointed 
Mr. Norman Thompson, B.A. (Cantab), A.I.E.E., as secre- 
tary of the Association, and that his offices are at Clun 
House, Surrey Street, Strand. | 

Mr. Harold Firth, of Shipley, has been appointed head of 
the Electric Lighting Department of the Great Eastern 
Railway, Liverpool Street, London. 

The Postmaster-General has appointed Mr. Thomas Mason, 
the chief superintendent of the Special Telegraph Arrange- 
ments Branch, to be traffic manager for telegraph business 
in the United Kingdom. This is an entirely new depart- 
mental post. 

Corporal Douglas F. Colson, R. E. Electrical Engineers 
Volunteer Corps, who is the son of Mr. Alfred Colson, engi- 
neer-manager of the Corporation gas and clectricity depart- 
ment, received a hearty home welcoming from the people of 
Leicester on Tuesday last week. Corporal Colson was taken 
prisoner at Leewspruit in June last, and was subsequently 
released and put over the Natal border. IIe sustained 
injuries to his right hand, followed by blood poisoning, and 
was InValided home from Pietermaritzburg, He was received 
at Leicester station by many of the officials and men of the 
yas and electricity works. 

Mr. .J. C. Steele, late of Sunderland, and Mr. C. Follen— 
fant, of Bradford, have been appointed to the posts of 
assistant engincers in West Hartlepool, There were 60 
applications in all. 


Supply Station Accidents.—This week there have 
occurred three more fatalities in connection with public 
electricity works. At Newport (Mon.) an assistant engineer 
met his death from shock while performing switchboard 
duties, and at a Cheltenham sub-station a fitter was killed 
on Tuesday while making a joint. 

As we go to press à report comes to hand of yet another 
accident. The victim in this case was an assistant engineer 
at the Metropolitan Electric Supply Company's station at 
South Street, Marylebone. He died from the effects of a 
shock received on Tuesday morning whilst making connec- 
tions at the switchboard. The verdict declared by the jury 
at the inquest held yesterday (Thursday) was as follows :— 
Deceased died from tlie effects of electric shock through his 
hands coming in contact with the electric current of a 
switch when he was changing the current. Death was due 
to accidental causes. The jury would recommend to the 
immediate consideration of the company the necessity of 
protecting the metal switches in such a manner that a 
similar occurrence could not happen again. 

We shall refer to these fatalities at greater length next 
week, 


Institution of Electrical Engineers.—The following 
is a list of the meetings arranged by the Manchester section 
of the Institution, to be held at the New Physical Laboratory, 
Owens College. 


November !8th.—At 7.80 p.m. Prof. Arthur Schuster, F.R.S. “Some Phe- 
nomena of Electric Sparks. (Illustrated by experimen's.) 
November 27th.—Hardman A. Earle, M. I. C. E., M. I. E. E. “Relative Advan- 
tages of Direct- current and Three- phase Distribution for Small Installations.” 
ecember llth.—F. B. Behr. Proposed Manchester and Liverpool Express 
Railway.” (Lantern slide illustrations.) 
January 29th, 190l.— Sidney H. Short. “ Direct- current Generators.” 
February 12th.—Dr. John T. Nicolson. “The Training of Electrical Engi - 
neers. 


February 26th.—G. A. Grindle, M. I. E. E. The Use of Storage Batteries in 
Connection with Electric Tramways.” 

March 12th.—John 8. Raworth, M. I. C. E., M. I. E. E. The Adaptation of the 
Steam Engine to the Generation of Electrical Energy.” 


We are informed by the secretary that an extra meeting of 
the Institution will be held in London, by kind permission, in 
the rooms of the Institution of Mechanical Engineers, at 8 
P. m., on Thursday, November 29th, when a paper will be read 
by Mr. W. E. Langdon, vice-president, on “ The Super- 
session of the Steam by the Electric Locomotive.” 

The Newcastle section of the Institution held its first 
annual dinner at the County Hotel on 7th inst., Mr. A. W. 
Heaviside, presiding over a company of 60 members. 
Among the toasts was The Newcastle Local Section,” 
this being proposed by Prof. John Perry, F.R.S., and 
acknowledged by the chairman in an address covering 
numerous topics relating to the electrical profession and 
industry. | 


Electrically-Driven Fans in the U.S. Navy.—The 
Globe Naval correspondent says that in the report of the 
U.S. Naval Constructor, Mr. W. Capps, on the battleship 
Alabama, as compared with the Kearsage, the author 
advises the use of electrically-driven fans for ventilation. 
The ventilation of the Aearsage is said to be much more 
satisfactory than that of the Alabama, this condition being 
attributed largely to the use of electric fans in the Aearsage. 
The report says there can be no possible question as to the 
results obtained in the two vessels, and as the vessel venti- 
lated by electrically-driven fans proved itself so much more 
satisfactory, it is strongly recommended that - electrically- 
driven be substituted for steam-driven fans in the future. 


Building Trades’ Gift to the Nation.—The chairman 
of the Building Trades’ Gift (homes for disabled soldiers) 
announces the receipt of a number of valuable contributions 
in money, collected primarily in the provinces. Among 
these contributions are:—£500 from the Birmingham 
Master Builders’ Association; £200 from the Building 
Trades of Walsall; £65 from the Manchester Master 
Builders’ Association; £47 from the Nottingham Master 
Builders’ Association. Of recent London contributions, 
Messrs. Holloway Bros. have presented 50 guineas, while 
their workmen have, collected 25 guineas, and Messrs 
Perry & Co.’s workmen have sent 33 guineas, All the 
above contributions, it will be observed, are the result of a 
close co-operation between the masters, manufacturers, and 
men of the trades concerned. 
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110 v. 220-Volt Supply.—A very interesting commu- 
nication from Mr. Horace Boot will be found in our 
“ Correspondence ” columns this week, giving the comparative 
charges before and after the change-over from 110 to 220 
volts. Particulars are not given as to the number of lamps 
installed in each case, and this may have been altered 
during the periods considered; any change, however, would 
most likely be an increase. Nevertheless, on adding up the 
respective amounts, we find that the total units consumed in 
one year are :—At 110 volts, 28,579; at 220 volts, 28,034. 
What is still more surprising is the fact that the total revenue 
in the first instance was £761 6s. 10d.; in the second, 


£652 8s. 8d.—a reduction of no less than £108 18s. 2d., 


or over 14 per cent.! Surely this constitutes a new and 
powerful argument to induce consumers to accept the change. 
We should be very glad if Mr. Boot would kindly supplement 
his valuable contribution by a few particulars as to the system 
and rate of charging in the two cases, and, if possible, as to 
the corresponding cost of the supply. 


British v. American Manufacturers.—A correspon- 
dent signing himself South Africa” writes to the Times 
as follows: —“ I can give you another illustration of the way 


in which the indifference of the British manufacturer drives 


trade into foreign hands. I recently applied to a maker in 
London for quotation for some thousands of wood boxes, 
specifying the size, and the nature and weight of the con- 
tents they were to carry. The British manufacturer asked 


for particulars as to the thickness of the wood and declined. 


to quote without this information. While obtaining the 
necessary details from abroad, J at the same time sent the 
inquiry to America, and received a reply by return mail, 
quoting prices for boxes and estimated strength to carry 
the contents specified, although stating that the thickness 
should have been given. The result is that America will 
probably get the order. I see the two rivals sitting side by 
side at a dinner table. The Yankee at once goes for’ the 
repast and satisfies his needs. The Britisher finds himself 
short of a knife or a spoon, calls for the missing article, and 
will not commence his meal until he gets it, and when at 
last it comes the dinner is all consumed. Surely the British 
manufacturer must be losing his appetite for trade.“ 


Prof. Forbes and Niagara.—The Master Electrical 
Contractors’ Association, of Dublin, were entertained by 
Prof. Geo. Forbes last week with an account of the Niagara 
Falls electrical utilisation. The scheme, and the power 
_ station equipment, were described, and the effects of the 
- undertaking in the enormous development of electrical in- 
dustries, and in other ways, were mentioned. The lecturer 
added, that the century now closing had been described as 
the age of steam and steel; that about to dawn would be 

known as the age of aluminium and electricity. At the 
conclusion of the lecture the Lord Mayor made some com- 

ments upon the Dublin Corporation electricity scheme. He 
remarked that on Monday, November 12th, the Corporation 
would accept a contract for laying cables over the whole 
city at a cost of £113,000, and the electric lighting of 
Dublin would be completed in 12 months. 


Correction.—The article on “The Growth of Poly- 
phase Systems,” printed in our issue of November 2nd, con- 
tained certain statisticsregarding German installations ; these 
we inadvertently omitted to mention first appeared in article 
form in the well-known Elektrotechnische Zeitschrift of Berlin, 
a translation appearing in one of our engineering exchanges. 

ose of our readers who wish to go further into the subject 

- Bhould refer to the issue of that journal for July 5th last. 


The State of the Steel Industry.—It is stated that 
the Welah steel manufacturers and workmen’s representatives 
have jointly agreed to discontinue the payment of 10 per 
cent. advance on standard wages rate conceded recently. 

e trade is in a most unsatisfactory state, and several steel 
Works have stopped. It is said that the reason of this state 
of affairs is, that American bars are being imported at 
TUulnously low prices. 


Society of Arts.—The arrangements for the forth- 
coming session include the following :—November 21st : 
Sir John Evans's opening address. December 5th: Prof. 
H. S. Hele-Shaw on “ Road Traction.“ We have already 
mentioned Prof. Fleming's series of four Cantor lectures on 
Electric Oscillations and Electric Waves,“ commencing on 
Monday, November 26th. After Christmas there will be a 
paper by Mr. F. B. Behr on “ The proposed high-speed elec- 
trical ‘ Monorail’ between Liverpool and Manchester; Mr. 
Alexander Siemens on “ Patent Law Reform.” In March 
(11th, 18th and 25th) there will be a course of three lectures. 
by Major P. Cardew on “Electric Railways.” “ Alloys” 
will form the subject of four lectures by Sir W. C. Roberts- 
Austen on April 22nd and 29th and May 6th and 18th. 


Electrical Development in Japan.—The Times cor- 
respondent at Vienna has just been delving into Anstrian 
official data regarding the economic condition of Japan. 
From his observations we gather that the water-power 
available for utilisation in connection with electrical 
engineering schemes is almost as extensive as the water- 
power df Norway. The iron and electrical industries are 
stated to be undergoing very vigorous development. This 
we have understood for some time past, but it is a revelation 
to us to learn that “Japan already possesses nearly 400 
electric power works, and that “the electric light has been 
introduced into almost all the important towns.” There 
are further stated to be some 20 electric tramway lines now 
working, while new ones are constantly being projected, 
and many are at present in course of construction. What 
meaning the writer wishes to convey when he refers to 
“electric power works“ we do not know, but if there are 
400 electric power works of any kind in Japan, electrical 
development there has been proceeding at a far greater pace 
than We imagined. Certainly it is a remarkable record for 
“ beginners,” as the writer terms the Japs. We are inclined 
to believe that there is an error in the figures. 


Belleville Boilers.—H.M.S. Hermes, new cruiser, which 
has only been employed on the North American station for 
12 months, has been ordered home to pay off in consequence 
of the state of her Belleville boilers. Her deck is said to be 
lined with defective boiler tubes. 


0 
* Otium cum Dignitate.— One of our views of the E. E. 
Vols. this week conveys the impression that some of them 
were taking a well-earned rest. It is, of course, absurd to 
suppose that either in South Africa, or in this country, is 
such a thing as a cigarette or a shilling shocker so much as 
thought of during business hours in an electricity works. 


Appointments Vacant.—A mains superintendent is 
wanted at £100 per annum by the Scarborough Electric 


Supply Company, Limited. A cable jointer is wanted at, 


West Ham. See Official Notices” this week. 

Lecture.—On 6th inst. Mr. J. Brown delivered an address 
to the Belfast Natural History and Philosophical Society 
on Some Matters Electric.“ 


NEW COMPANIES REGISTERED. 


Electric Lighting Boards (British Manufacturing 
Company), Limited (67,722).—This company was registered on 
November 8th, with a capital of £75,000 in £1 shares, to adopt 
an agreement with the Electric Lighting Boards, Limited, to acquire 
the benefit of certain existing inventions relating to luminous 
advertisements and electric lighting boards, and to manufacture and 
deal in the articles which cau be manufactured and dealt with in 
connection therewith. The first subscribers (each with one share) 
are :—W. G. Gadsden, Lyveden Road, Tooting, S. W., gentleman ; 
A. Tibbits, 19, Gordon Street, W. C., solicitor; H. L. Pring, 34, 
Cambrian Road, Ricb mond, accountant; W. Brittain, Pinner Wood, 
Pinner, solicitor; J. W. Stickland, Christwell, 19, Riggindale Road, 
Streatham, S. W., solicitor; E. Newroy, 21, Fitzroy Square, W., 
accountant; and A. H. Lister, 38, Tavistock Road, W., architect. 
The number of directors is not to be less than three nor more than 
seven; the subscribers are to appoint the first; qualification, £100 ; 
remuneration, £100 each per annum (£150 for the chairman) and a 
share in the profits. 
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Founders’ Syndicate, Limited (67, 664).— This com- 
pany was registered on November 5th, with a capital of £60,000 in 
£10 shares, to construct and equip electric tramways and railways, 
to build, manufacture, and deal with steamboats, launches, car- 
riages, vans, oycles, velocipedes, motor cars, flying machines and 
vehicles, and to carry on the business of electricians, electrical aud 
mechanical engineers, founders, smiths, wire drawers, tube makers, 
saddilers, rubber manufacturers, oil refiners, platers, japanners, iron- 
mongers, carriers by land and water, contractors, &c. The first 
subscribers (each with one share) are:—F. Howard, 65, Digby 
Road, Brownswood Park, N., clerk; F. Hopkins, 29, Heron Road, 
Herne Hill, S.E., shorthand writer; O. W. Bollon, 431, Liverpool 
Road, N., clerk; C. M. Murphy, 31, Victoria Road, Chelmsford, 
clerk; H. J. Taylor, 40, Greville Road, Walthamstow, N.E., clerk; 
H. Hill, 182, Leander Road, Brixton Hill, S. W., accountant; and 
R. M. Albery, Bowery Farm House, Wraysbury, farmer. The 
number of directors is not to be less than three nor more than 
eight; the subscribers are to appoint the first; qualification, 
£100; remuneration, £50 each per annum, and £50 extra for the 
chairman. 


Medical Battery Company, Limited (67,755).—This 
company was registered on November 10th, with a capital of £5,000 
in £1 shares, to acquire the business formerly carried on by W. 
Willmott, and to provide for and carry on the treatment of disease 
by means of galvanic, electric, and magnetic appliances and other- 
wise. The first subscribers (each with one share each) are: W. 
Willmott, 26, Queen's Road, Leytonstone, E., electrician; H. Perry, 
70, Pevensey Road, Forest Gate, clerk; A. T. Ellis, 31, Gt. St. Helens, 
E. C., articled clerk; J. H. Stuart, Westleigh, East Ham, E., civil engi- 
neer; G. C. Baldock, 6, St. Ann’s Road, Burdett Road, Bow, E., clerk; 
W. H. Butterfield, 51, Sydney Road, Hornsey, N., clerk; and H. 
Forbes, 18, Malden Road, Watford, Herts., shipbroker. The number 
of directors is not to be less than two or more than five. The first 
are W. Willmott and others to be appointed by the company. 
Remuneration, 5 per cent. of the net profits, divisible. 


CITY NOTES. A 


The Cape Electric Tramways, Limited. 


Tue fourth ordinary general meeting of the shareholders of this 
company was held on Wednesday at Winchester House, Sir Charles 
Euan-Smith, K.C.B., in the chair. 

In proposing the adoption of the report, the CHAIRMAN said it 
was a great pleasure to the board to feel that on this occasion they 
could again honestly congratulate the shareholders upon the result 
of the operations of the corapany during the year under review. 
These should certainly prove to the shareholders that the antici- 
pations of increasing success, which were expressed to them last 
year, had been fully justified. As they would have seen by the 
balance-shect, they had for the year under review, after fully pro- 
viding for all debenture interest, paid them 9 per cent. interest on 
their capital, as against 64 per cent. in the preceding year. They 
had been enabled to carry the unusually large sum of £20,000 to 
the credit of their reserve funds, as against £8,000 in the pre- 
ceding year, and they now recommended the payment of a further 
bonus of 3 per cent. on the share capital, which would absorb 
£12,000. They further proposed to carry forward the sum of 
£12,000 to the credit of next year’s account. From that, however, 
certain moderate payments had still to be made. When they con- 
sidered the troublous times which had ruled in South Africa during 
the last year—and that in consequence thereof many first-class enter- 
prises in that country had had either to submit to a very con- 
siderable reduction in their usual dividends, or, indeed, to forego 
them altogether—the balance-sheet of their company must certainly 
be regarded as representing an extremely satisfactory position. As 
to the further payment of the 3 per cent. on the share capital 
which now awaited their sanction, the board had recommended 
that that should take the form of a bonus, instead of the final divi- 
dend, as they recognised that some of the causes that had been in 
operation to swell the receipts during the past year, owing to the 
incidents of the war, could not be regarded as in themselves of a 
permanent character, and they had deemed it better to be on the 
safe side in thus acting. This they could easily understand; they 
felt, however, that in the future they might confidently look for- 
ward, with the restoration of peace, to future development of fresh 
sources of income. The reccipts for the four months, since the 
annual accounts were closed from July to October, had amounted to 
£11,450. The company might be, therefore, certainly regarded as 
still making progress in the public favour commensurate with the 
efforts which they always made, and intended to make, to meet all 
public requirements. In the Cape Town system they had carried 
nearly three million more passengers than they did in the pre- 
ceding year, while in the Port Elizabeth system, which, of course, 
was much smaller, they had an increase of over 400,000. As 
regarded the action which was brought by the Eastern Telegraph 
Company, Limited, against the company, it was with great satis- 
faction that the board received the news that a full bench of judges 
of the Supreme Court in Cape Colony had, in the month of February 
last, given a unanimous verdict in their favour; but, as stated in 
the report, an appeal against that decision had been lodged before 
the House of Lords, and, until that bad been decided, nothing 
further could be said in regard to that important question. 

Dr. KceTHERFOoRD Harris seconded the motion, and the report 
was adopted. 

The CHAIRMAN, in proposing a resolution increasing the capital of 


the company by the creation of 100,000 additional ordinary shares 
of £1 each, said it was the intention of the board whenever the 
capital was issued to offer it to the existing shareholders pro ruta 
at such premium as the financial position of the company might in 
the opinion of the board warrant. It was not proposed to issue 
more than 40,000 shares, which would amount to one in ten being 
offered to every existing shareholder on the basis of his present 
holding. - 
The resolution was unanimously agreed to. 


West India and Panama Telegraph Company, 
Limited. 


MR. W. AnpreEws (chairman) presided on Wednesday over the 


forty-seventh ordinary general meeting of the above company, held 
at Winchester House, E.C., and in moving the adoption of the report 
said he did not intend to go much into detail. The expenses had 
increased by £240. There was a decrease on general charges of 
£1,043, but on the other hand, repairs to cables and landlines had 
cost £1,282. The directors could not control those repairs. The 
receipts were £27,737, against £30,929, a decrease of £3,191. Of 
this decrease traffic receipts accounted for £1,233, subsidies for £984, 
and exchange for £453, and one or two small items made up the 
remainder. They therefore seemed to have about bottomed the 
decrease of the traffic account. The most important matter really - 
was to consider the policy of the company, and what had been 
taking place in recent times. The shareholders had had the corre- 
spondence that had been exchanged hy the company with the 
Colonial Office. The directors had thought that they were entitled 
to more consideration from the Government than the Government 
seemed inclined to show. The company showed that the present 
unsatisfactory financial position of the company was brought about 
by the introduction of a competing line of traffic to and from 
Jamaica, and the West Indies generally. This competing cable was 
worked at artificially low rates, which were only made possible by 
the Government subsidy. The traffic for messages by this new line 
was actually fixed by Parliament, and since the Spanish-American 
war, when traffic had assumed its normal dimensions, the traffic of 
those competing lines was only one-half of the revenue, while 
the other half came from Government subsidies. Without the 
assistance of the latter those companies could not pay out 
of messages their statutory debenture obligations or sink- 
ing funds or dividends. That proved, therefore, that the 
original stimulated demand for lower tariffs for West Indian tele- 
graphic communication was not practieable, because of the paucity 
of business. It also proved that the introduction of the lower rate 
for telegrams between Jamaica and Europe was not the natural 
result of fair competition by any company, but was originated by 
Parliament and rendered possible only because of the subsidies 
given by Government. It was consequently a Government produc- 
tion and not a company production, but as a consequence the outcry 
throughout the West Indies for further reductions between Jamaica 
and this company’s stations became so great, and the company were 
so strongly urged to assist West Indian commerce, and the promises 
of support were so great, that the company made large reductions. 
Well, they knew that the support promised was not forthcoming, 
and the business had gone from bad to worse. They approached 
the Colonial Office with a view to getting subsidy, believing that a 
continuation of the low rates would aid West Indian commerce, 
and, at the same time, benefit the company. The Treasury, as they 
were aware, viewed the application for aid with disfavour, but the 
directors believed that their case was a proper one for Imperial aid. 
No doubt the Treasury wished to do right, but they must try and 
convince them that justice was on the side of the company. A great 
deal had been made of an all-British cable between Jamaica and 
the other West Indian islands. As a fact, the company had already 
drawn the attention of the Government to the fact that with their 
duplicated cable they were in a position to give an all-British cable, 
embracing Demerara as well as the other British West Indian 
islands. However, the directors were glad to know that there were 
grounds for believing that there would be a revival of the trade 
of the islands. Under those circumstances the directors could not 
feel that this was just the moment to raise rates. Just as trade 
appeared to be budding and likely to blossom and bear fruit, it did 
not seem quite the time td nip it in the bud by raising rates. What 
they felt inclined to do was to urge the shareholders to hold their 
ground for the present in the situation in which they were placed, 
and to allow the directors to be guided by circumstances, and they 
would do their utmost in all directions for the benefit of the 
shareholders. 

Mr. H. HoLuks seconded the motion for the adoption of the 
report. 

Considerable discussion ensued in which the action of the Colonial 
Office was severely commented upon, and suggestions were made 
that the rates should be at once raised, while one shareholder 
thought they might offer to sell the cable to the United States or 
Germany. 

Mr. Epwarps moved an amendment to the effect that the reserve 
fund should be utilised to pay off the mortgage debentures, thereby 
effecting a saving of £900 a year, and further, that it was not to the 
interests of the company that proxies should be sent out by the 
boar before the meeting. 

The CHAIRMAN said the reserve fand was of vital consequence to 
the company, and, in ifact, that such an amendment was moved 
showed the importance of the board sending out proxies, for other- 
wise the shareholders present, by a scratch resolution, might carry 
a proposal in ignorance of its effect on the company. 

The amendment found no seconder, and the report was adopted 
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Walker and Wallsend Unien Gas Company. 


On 9th inst. an extraordinary general meeting of the shareholders 
of this company was held at the offices, Mitchell Street, Walker, to 
pass a resolution sanctioning the creation and issue of new stock 
for the purpose of raising additional capital authorised by the Com- 
pany's Electric Lighting Act, 1899, and the Electricity Capital Act, 
1900. Col. Crawford presided. 

The following resolution was passed unanimously :— 


That the company create and issue the whole of the ordinary shares rem 
unissued in the electricity capital of the company, authorised by the Walker an 
Wallsend Union Gas Company's Electric Lighting Act, 1899, and raise £26,000, 
pert of the additional capital authorised by the Walker and Wallsend Union 
Gas Company's HFlectrical Capital Act, 1900, by the creation end issue of new 
ordinary or preference shares of the nominal amount of £10 each, or of new 
ordinary preference stock as the directors may from time to time determine, 
and that the directors be hereby authorised from time to time to dispose of 
such shares or stock in such manner as the directors shall think advantageous 
to the company. 


The CHAIRNMAN stated that the electricity works at Walker were 
rapidly approaching completion. | 


The British Electric Traction Company. 


Tx interim report, to which we briefly referred last week, reads as 
follows :— 

“The directors have decided to pay an interim dividend on the 
ordinary shares on December 22nd next (being six months after the 
last payment of dividend) at the rate of 6 per cent. per annuum for 
the half-year ended September 30th on account of the dividend 
for the financial year ending March 31st, 1901, which is at the same 
rate per cent. per annum as the interim dividend paid last year. 
Satisfactory progress continues to be made by the company and its 
associated companies, and the aggregate traffic reccipts on the 
various lines in operation show a considerable increase. 

“New Lines OPENED FoR TRAFFIC, &c.--Swansea Improve- 
ments and Tramways Company.—The tramways (54 miles) owned by 
this company were opened for trafic by electric traction on June 
30th, 1900, and are working satisfactorily. The receipts have 
increased by about 60 per cent., while the expenses of working have 
been relatively reduced. Potteries Electric Traction Company, 
Limited.—This company is now working 243 miles by electric trac- 
tion, and a further 44 miles are ready for working. The traffic 
receipts on all the lines are satisfactory. Dudley, Stourhrulge and 
District Electric Traction Company, Limited.—Since the date of the 
last report 34 miles of lines have been opened for traflic by electric 
traction, and a further 5 miles will be opened as soon as the Board 
of Trade have given their certificate. The traffic receipts are satis- 
factory. Dudley and Wolverhampton Tramways.—The section of 
the line from Dudley to Sedgley, 24 miles, has been reconstructed, 
and was opened for traffic by electric traction on October 3rd, 1900. 
Kidderminster and District Electric Lighting and Traction Company, 
Zim ited.— The electric lighting supply under the order tranferred 
from the Kidderminster Corporation was commenced in August. 
Tynemouth Electric Traction Company.—The lines (4 miles) owned 
by this company are practically completed, and will be opened for 
traffic as soon as the Corporation are ready to supply the current. 

“ADDITIONAL POWERS OBTAINED.—Light railway orders granted 
subject to the approval of the Board of Trade:—Durham and 
Brandon, 27 miles; Jarrow and South Shields, 33 miles; Morley 
and District, 7 miles; Spen Valley (Extensions), 9 miles; Barnsley 
(Extensions), 44 miles. South Staffordshire.-—The two light railway 
orders granted by the Light Railway Commissioners (7 miles) have 
been confirmed by the Board of Trade. H'ellinyborough.—An Act 
of Parliament has been obtained for the construction and working 
of tramroads in this district (19 miles). Pcterborouyh.—The order 
granted by the Light Railway Commissioners (54 miles) has been 
confirmed by the Board of Trade. The Poole and District Electric 
Traction Company, Limited, has obtained an Act of Parliament for 
the construction and working of tramways (34 miles) in Christ- 
church and Bournemouth, subject to the provision that if within a 
certain period the Corporation of Bournemouth under powers 
granted them construct that portion of the line within their 
borough, the company’s power to construct it shall cease, but they 
shall be entitled to running powers. The Kidderminster and Dis- 
trict Electric Lighting and Traction Company has been granted a 
light railway order for an extension to Bewdley (44 miles), subject 
to the approval of the Board of Trade. The Gateshead Tramways 
Company.—The light railway order (24 miles) granted by the Light 
Railway Commissioners has been confirmed by the Board of Trade. 
The Wigan Tramways Company, Limited.—The application 
for a light railway order for extensions bas been 
granted in part (4 miles) by the Light Railway Commis- 
sioners, subject to the approval of the Board of Trade. 
Sou Staffordshire Tramways (Lessee) Company, Limited, bas 
obtained a lease of the whole of the lines of the South Staffordshire 
Tramways Company as from February Ist, 1900. The Rothesay 
Tramways Company, Limited.—The provisional order granted by 
the Board of Trade authorising the reconstruction of its lines for 
electric traction and extension of tenure bas been confirmed by 
Parliament. Weston-NSuper-Mare and District Electric Supply Com- 
pany, Limited. — The provisional order authorising tramways (34 
miles) granted by the Board of Trade, has been confirmed by Parlia- 
ment. Leaminyton and Warwick Tramways and Omnibus Company, 
Liinited.—The provisional order granted by the Board of Trade 
authorising (inter alia) the reconstruction of the company's tram- 
ways within the borough of Warwick has been confirmed by Parlia- 
ment. The Electricul Power Distribution Company, Limited. The 


Bills promoted in the last Session of Parliament for the supply of 
electric energy-in bulk in the County of Durham and North Metro- 
politan areas have both been passed, and the Acts of Parliament 
have received the Royal assent. The Board of Trade has approved 
the transfer to the company of the following electric lighting orders 
from the authorities who obtained them:—Hertford Local 
Authority; Lewes Local Authority. The following electric 
lighting provisional orders granted by the Board of Trade have been 
confirmed by Parliament :—Banbury ; Jarrow; Sevenoaks; Sheer- 
ness; Staines, Egham and Chertsey; Wallington ; Wellingborough. 

“The applications for light railway orders at Blyth and Winder- 
mere have been withdrawn for the time being. The Light Railway 
Commissioners declined to grant the order applied for in respect of 
Kingston and Surbiton.” 


- 


J. G. White & Co., Limited. 


TRE first (or statutory) general meeting of this company was held 
at the offices, 22a, College Hill, E.C., on 7th inst. 

Mr. J. G. WRITE (chairman of the company) presided, and, 
according to an official report, stated that the company was 
organised on July 10th last, and that the present proceedings were 
of a formal nature, to comply with the Companies’ Acts. He was 
very pleased to be able to state that the progress of the business 
since the date of formation had been very satisfactory. The com- 
pany had considerable work in hand, and some very large!contracts 
in prospect. 


Dublin and Lucan Electric Railway Company. 


AN extraordinary general meeting of this company was summoned 
for November 12th to consider resolutions authorising an application 
to be made to the Privy Council for powers to raise £3,750 in 5 per 
cent. cumulative preference shares of £10 each with corresponding 
borrowing powers for £1,250, and also for an amendment of the 
company’s order in Council, so as to enable preference sharebolders 
to vote at general meetings, and to reduce the quorum of meeting of 
directors from three to two. Nothing was donc, as the necessary 
quorum of sharcholders was not present. 


= Prospectus. 

THE investing public have this week been invited to subscribe for 
£2,385,000 share capital in the Baker Street and Waterloo Railway 
Company. That figure represents the total of the nominal capital, 
and is made up of 66,000 £10 4 per cent. preference shares, and 
172,500 ordinary shares (£10). In addition the company has 
borrowing powers amounting to £794,000. As has been the case 
with certain other electric underground railway schemes, 3 per cent. 
interest is to be paid half-yearly during construction. The length 
of the railway is about 5 miles 2 furlongs, and will be on the Great- 
head twin tunnel principle as usual. Starting at the Elephant and 
Castle, on the South, it passes Waterloo Station, thence under the. 
river, up Northumberland Avenue, Charing Cross, the Haymarket, 
Regent Street, Portland Place, Regent’s Park, Baker Street, Mary- 
lebone Station (the terminus of the Great Central Railway), and 
Edgware Road, to Paddington Station. The site for the necessary 
depot and generating station is about a quarter of a mile to the 
South of Waterloo Station. The stations will be placed at or near 
the following points, viz: 

Elephant and Castle (connecting with the London, Chatham and Dover, and 
City and South London Rail ways). 

Waterloo (connecting with the South-Western, the Waterloo and City, and 
South-Eastern Railways). 

Thames Embankment (connected by a 1 with the District Railway). 

Charing Cross (coanected by stairs and lifts with the pavements in Northum- 
berland Avenue, Trafalgar Square, and the Strand, wi:hin a short distance of 
the Charing Cross Station of the Sonth Eastern Railway). 

Piccadilly Circus, ; 

Oxford Circus (connecting with the Central London Station). 

Baker Street (connecting with the Sede sare Railway). 

Marylebone (connecting with the Great Central Terminus). 


Edgware Road. ‘ 
Paddington (connecting with the Great Western Railway). 


A large portion of the land required has been already purchased, 
and satisfactory arrangements have been concluded for the greater 
part of the remainder. The works between Waterloo and Baker 
Street, which are being constructed by Messrs. Perry & Co., are in 
full operation, and this section will be completed and opened for 
traffic independently of the rest of the line. The engineers’ report 
as to the progress of the works to date is quoted in the prospectus. 
The speed of the itrains will be about 13 miles an hour, including 
stoppages. The entire distance between the Elephant and Castle 
and Paddington will be accomplished in about 25 minutes, as 
against about an hour-and-a-quarter by omnibus. 

The line will serve four of the declared largest centres of traffic 
in London. The prospectus states that:—‘ Unlike the railways 
running East and West, which carry chiefly a morning and evening 
traffic, this line, running as it does through the most important 
shopping districts in London, and near to the Government offices, 
clubs, large hotels, and many theatres and other placcs of amuse- 
ment, as well as serving important business centres, aud also tapping 
one of the most densely populated artisan districts in London, will 
doubtless carry a large and continuous traftic throughout the day and 
a great part of the night. There are exceptional facilities for inter- 
communication with other lines. As to the working expenses, the 
engineers of this company, judging by the cost of working other 
electric railways, estimate that the total working expenses of the 
line, allowing for 300 trains each way on weck-days and, 150 trains 
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each way on Sundays, may be taken at £100,000 a year. On the 
basis of the results of the Central London Railway, which has been 
open for several months, with an increasing traffic, the directors 
estimate the balance of profit at more than sufficient to pay dividends 
of 4 per cent. on the preference and 6 per cent. on the ordinary 
shares. 

The carrying capacity of the line with the trains proposed will be 
more than adequate for the estimated traffic; the number of trains 
can be considerably augmented, and the length of the stations will 
also allow of an addition of one-half to the length of the trains, with 
& consequent proportionate increase in their earning power, so that 
there will be ample provision for a large growth in the traffic. 

Contracts have been entered into with the London and Globe 
Finance Corporation, Limited, for the acquisition of the necessary 
land, the construction of the works, and the equipment of the rail- 
way with all its appurtenances, including working plant and 
sufficient rolling stock for a three-minute service, complete in all 
respects as authorised by the company’s Acts, to the satisfaction of 
the Board of Trade and of the company's engineers, for the sum of 
£3,096,000, pavable as to £2,322,500 in cash or shares, and £773,500 
in debenture stock bearing 4 per cent. interest. The Corporation 
undertake all risks and contingencies of every kind in connection 
with the construction of the railway and works; they will provide 
for all Parliamentary, legal, engineering, administration, and other 
expenses whatsoever during construction; will maintain the line 
for one year after its opening for public traffic, and will pay to the 
company the sum of £50,000 for working capital. In addition to 
this sum there will be available for the general purposes of the 
company £83,000 from the authorised capital unappropriated. The 
London and Globe Finance Corporation has disbursed to date in 
regard to the railway the sum of £654,705 10s. 7d. l 

The directors are T. J. Hare (chairman), Marquess of Dufferin and 
Ava, Quinton Hogg, Major-General C. S. Hutchinson, Sir Algernon 
West. The engineers are Sir Benjamin Baker, W. R. Galbraith, and 
R. F. Churck. Secretary and offices, E. B. Read, 17, Victoria Street, 
Westminster. $ 

The list ofgsubscriptions closed on Wednesday. 


Stock Exchange Notices.— Application has been made to 
the committee to allow the following to be quoted in the Official 
List :—Kensington and Notting Hill Electric Lighting Companies— 
4 per cent. debenture stock. The committee has appointed a special 
settling day as under:—Wednesday, November 28th, British 
Electric Traction Company, Limited. Further issue of 10,000 6 
per cent. cumulative preference shares of £10 each, fully paid, 
Nos. 110,001 to 120,000; and 15,000 ordinary shares of £10 each, 
fully paid, Nos. 75,001 to 99,000, and same are also to be quoted in 
the Official List. 


Telegraph Manufacturing Company.—The directors 
announce an interim dividend at the rate of 8 per cent. per annum 
for the half-year ended September 30th, payable ist prox. 


London United Tramways.— The letters of allotment 
of the issue of £350,000 4 per cent. first mortgage debenture stock, 
were posted on 9th inst. 


Electrical Power Distribution Company, Limited. 
ain of allotment for the recent issue of shares have been 
posted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 10th, 1900, were £170; corresponding period last year, 
£183; decrease, £13. Total to date, £19,266; corresponding period last year, 
£19,243; increase, £18. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending November 9th, 1900, were £2,940 168. 8d.; corresponding period last 
year, £2,997 198. 6d.; decrease, £57 88. gd. 


The Central London Railway.—The receipts for the week ending November 10th, 
1900, were £5,699; previous week, £6,564; decrease, £865. Total receipts 
to date (15 weeks), £76,761. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending November IIth, 1900, were £1,848; corresponding week last ear, 
£1,082; increase, £766. Total to date, £30,242; corresponding period last 
year, £18,427; increase, £11,815. Miles open, 1900, 44: 1899, 83. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending November &th, 1900, were £382 128. Id.; corresponding week 
last year, £374 166. 8d. ; increase, £7 158. 10d. Total to date, £18,643 18s. Ad.; 
corresponding period last year, £17,141 10s. 11d.; incroase, £1,502 28. 5d. 


The Dover Corporation Tramways.—The receipts for the week endin 
November 10th, 1900, were £185 78. 7hd. ; corresponding week last year, £17 
148. Id.; increase, £13 13s. 66d. Total to date, £9,479 11s. ; corre - 
sponding period last year, £8,990 11s. 11d.; increase, £438 198. 9d. Miles ot 
track open, 3. Car miles run, 1900, 4,970; 1899, 4.683. Number of cars, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
November 9th, 1900, were as follows: — D. U. T. Co., horse cars, £28 Os. 5d.; 
ditto, electric cars, 43,51 88. 3d.; D. 8. D. Co., electric cars, £751 128. 11d.; 
total, 24.290 168. 7d; corresponding week last year—D. U. T. Co., horse 
Cars, £265 lds. 4d.; ditto, electric cars, £2,724 188. 5d.; D. S. D. Co., elec- 
trio cars, 4710 178. 8d.; total, £3,705 148. Od.; increase, £585 28. 7d. ; 
aggregate to date, £91,105 lis. Yd.; aggregate to date last year, 481, 505 

„ 2d.; increase, £9,700 28. Od. The mileage worked is 44 miles elec- 
trically, 1 mile by horses, as against 85 miles electrically, 9 miles by 
horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
November llth, 1900, were £1,541; corresponding week last year (includes 
date of embarkation of Gordon Highlanders for South Africa), £1,684; 
decrease, £113, Total from July let, 1900, £81,926; ditto corresponding 
Deriod last year, £31,361; increase, £635. Miles open, 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 


Stock markets generally are dominated by the speculation in the 


department allotted to American railroad descriptions, and the 
activity therein has not yet spread any further. It is hoped in the 
Stock Exchange that the Yankee boom” may prove the precursor 
of better business all round, as it has frequently done in former 
years, but the wish is, of course, the thought’s parent. The electrical 
sections, however, cannot greatly grumble at the week's perform- 
ance, as a good deal is doing in supply shares, while the excitement 
over Americans has had a hardening effect upon the prices of those 
telegraph companies whose lines run to the States. The new pro- 
motions, of which we have given particulars in our last few reports, 
have done the market little good, so far as the introduction of fresh 
business is concerned. There is, for instance, no benefit derivable 
at present from dealing in the shares either of the Electrical Power 
Distribution Company (which a leading Liberal paper, with 
unconscious humour, announced as the “Electoral” Power 
Distribution), or of the Baker Street and Waterloo Railway 
descriptions. 

We briefly alluded to the advent of the latter undertaking last 
week, before the prospectus was made public property. The docu- 
ment has since been issued, and the subscription list closed to-night, 
Wednesday. As a new means for relieving the congested traffic of 
the metropolis, the company deserves a cordial welcome, but we 
consider that it will be more beneficial to travellers than to share- 
holders. The prospectus estimates a probable 6 per cent. dividend 
on the Ordinary shares, basing its figures on those of the Central 
London Railway. But seeing that the conditions of the two enter- 
prises must, of necessity, be widely different, the comparison hardly 
seems to hold good. Those who have sent in applications for shares 
may do worse than reconsider their action while there is yet time. 

The only noteworthy change in the supply list has occurred in 
Notting Hill Electric shares, which were marked down 10s. on a 
sale at the exceptional price of 144. This is exceedingly low, but 
the seller insisted upon unloading his shares, and the quotation was 
marked down accordingly. Chelseas are unchanged, the seeming 
refusal of the shareholders to take up the new issue not having 
affected the price of the existing shares. The time for applying for 
the lately-offered new Chelseas was extended for several days—not 
a very strong course of action at any time, unless there is a pecu- 
liarly good reason for it. Charing Cross Preference, issued at 5}, 
are 5g, and it is worth remembering that their reception was an 
extremely cold one at the time they were offered. A good deal of 
business is being done in Westminsters ; the price of the new shares 
is now 12, half-a-sovereign less than those of the senior issue. 

We have already alluded to the rise in Anglo-American Tele- 
graph securities, which is due to the heavy business the company 
is now securing in connection with the activity in American rails. 
Anglo A has enjoyed the largest proportionate rise, and dividend 
anticipations are brightening up. Our favourable comments upon 
the B stock, as an investment, are borne out by another rise this 


‘week of a point in the price of the Preferred. Commercial Cable 


Debentures are 1 per cent. better, but Direct United States shares are 
unchanged. The Eastern group show no alteration; new Chinas” 
are quoted at 7 middle. 

West India and Panama Telegraph shares are down 4, on Mr. 
Chamberlain’s second refusal to recommend an Imperial grant to 
the company’s funds. We understand that the board have by no 
means abandoned the hope of obtaining a Government subsidy, 
despite the two rebuffs, and they certainly deserve credit for their 
efforts on behalf of the shareholders. Submarine Cables Trust cer- 
tificates have dropped the advance they made last week. Th 
Telegraph Trust shares are perhaps a thought harder. 

As an investment of the next-to-gilt-edged type, we would draw 
attention to the 4 per cent. Debentures of the West Coast of 
America Telegraph Company. The bonds are guaranteed, both as 
to principal and interest, by the old Brazilian Submarine Com- 
pany—now the Western Telegraph Company. They are repayable 
in January, 1917, or earlier, at 110, upon the company giving a 
quarter’s notice. Somehow or other these Debentures have escaped 
the attention which they deserve, and can now be bought at 102, 
or thereabouts. Against their advantages there has to be set the 
difficulty of negotiability, the market in them being a very limited 
one. 

While the fall in City and South London Ordinary stock is 
stayed, weakness has developed in the price of the shares, which 
has been put down 10s. The Tube” varieties are a good market, 
the nudivided in particular being in favour, and marking a rise. Ot 
course, as the dividend time draws near, some slight appreciation 
is sure to come on that account. 

National Telephones, after being a dull market, firmed up again, 
and are better on the week. The Country selling of British Insu- 
lated Wire shares has ceased, aud the price has recovered £1 since 
we last wrote. ` 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


300,0007 


200,000 
180, 227 
180, 042° 


NAMB. 


African Direct Telegraph, 4 % Debs. 
Amazon Telegraph 5 % Debs., Nos. 1 to 1,850 Red. 
Anglo-American Telegraph ... 5 
Do. do. 6 Pref. 
Do. do. Deferred 
Chili Telephone, Nos. 1 to 44,000 


Commercial Cable yi 
Sterling 600 year 4 % Deb. Stock Bed. 


Cuba Telegraph” 
elegraph 975 
Do. 10% Pref... pane: 8 ve 
Direct 3 Telegraph si 888 8 
do. 12 Cum. Pref.... ... 
De, do. Debs. aie eo 
Direct United States Cable ies in 
Direct West India Cable, 43 Reg. Deb. 
Eastern Telegraph, Ord. es ise 
Do. 3 Pref. Stock 925 ses 


Do. Mort. Deb. Stock Red. ... 

Eastern Extension, pe roel and China Telegraph 

Do. a 250, 001 to 300 000 (iss. at £3 pm. all pa.) £3 pd. 
Do. 4% Deb. Stock 
Eastern and South African Telegraph, 4 % Mort. Deb. 

Nos. 1 to 3,000, red. 1909 
Do. 4 % Reg. Mt. Debs. (Mauritius Sub. * 1—8,000 
Globe Telegraph and Trust ai ais 
Do. do. 6% Pref. 


150,000 | Great Northern Telegraph, of Co 


84,300 


17,000 
100,000% 


penhagen 
Halifax and Bermuda Cable, 44 Y lst Mort. 
pe is within Nos. 1 to 
o-European Telegraph 
London Platino-Brasilian a Telegraph, 6 % 1 


Red. 
Montevideo . 1 to 73, 680 
o i 5% Pref. N 1 to 86,492 


Do. 
National Telephone, 1 to 590,000 ... sie sai 
Do, 6 V Cum. ist Pret ... i 
Do. 6 % Cum. 2nd Pref. ... 
Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 
Do. 3 % Deb. Stock Red. 
Do. 4% Deb. Stock Red.. 
Oriental Telephone and Elec., Nos. 1 to 171, 504, tully paid 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 . 
Reuter's ea sas si 
Submarine Cables Trust T 85 ive 
United River Plate Telephone wes 
Do. do. 5 Y Cum. pref. Noa. 1—16, 639 
Do. do. Nos. 16,640 to 40,000 £3} pà. 
Do. do. 5 x, Debs. ... 
West African Telegraph, 5 % Debs... 
West Coast of America, Nos. 1—30, 000 and 53, 0 88, 008 
Do. do. 4 % Debe., 1—1 500 gus. by Bras. Sub. Tel. 
Western Telegraph, Ltd., Noa. 1—207, 930 
Do Debs. 2nd series, 1906 
Do. do. Deb. Stock Red. 
W l Peake Telegraph .. 


A do. 6 
Do. do. do. 6 
Do. do. 


1,200 
Debs. , 


Cum. 
do. 5% Debs., Nos. 


0 5 


Closing 
Dividends for 
the last three years. Noveniber Tth. ov. lth. 
1807. | 1808. 1809. 
55 set ... | 99 —103 99 —103 
9 * | £3 98. 73/6 | 52 — 54 63 — 56 
6 6 6 97 — 99 98 — 100 
. 186. E 7. 10}— 10% | 10}— 11 
4 3 4 7 3 — 3 — 
8 & 8 8 165 —175 165 —175 
vai cee ... {101 —103 102 —104 
7 8 7%| 6— 7 71 
o & |10 | 14d— 153 | 144— 153 
19 417 4 31— 4 
10 ae in 9 — 10 9 — 10 
25 x % 100 —104 W 
84 31 3 104— 103 0 1 
t% 99 —102 99 —102 
7% |7% 7 %l148 —153 148 —163 
ssi RA 98 —101 98 —101 
Stock| 4 ae . |113 —118 113 —118 
10 7 % 2 % 164 16 17 
eee eos 64— 74 
Stock 4 % 114 —119 114 —119 
100 —103 100 —103 
a5 . | os | giz W 102 Fa 99 —102% 
10 | 44% | 53% | 64% | tog—11 103— 11 
10/6 %|6 — 15 — 15} 15 — 153 
10 124 31 — 33 31 — 33 
„ 98 —101 | 98 —101 
10 % 10 % 10 % |49 — 53 | 49 — 58 
6 re 210 104 ay ae 
4% 4 5 3 
6 6 5 41— 4 41 
6 6 6 18 — 15 13 — 15 
6 6 6 13 — 165 18 — 15 
5 5 5 5 6 5 — 6} 5 — 57 
31 34 34 96 —99 96 — 99 
vs 85 ssi — 101 —104 
5 5 5 i— 1 — 
4 cue .. 101 —104 101 —104 
5 5 55 V 7— 8 7 — 8 
* es a 126 are a ae 
5 6% 
we | ae „ BR 4 61 
a asa 33— 32 wee 0 
A ays 104 —107 104 —107 
92 ses 98 —101 98 —101 
z 885 7 rare 144— 149 
7 1 1 — 14 
* * 108 —106 |103 —106 
ie x, 14 102 A (E 
£ 2 — 
6 e h ei 7 
6 m 6 — 7 5 — 7 
5 105 —108 


Closing 
otation 


Business done 


week 
November 14th, 
1900. 


| [Eighe ab. | Lowest. 


99 
992 | 98 
11 | 104 
1034 | 1033 
161 „ 
108 10g 
150 | 148 
992 | 98 
113 | 112 
1550 142 
6} 

104 10 
158 th 
32%] ... 
44 4 
182 At 
ae 
103 a 
71 73 
1264 125 
5 | a. 
142 144 
al R 


Brompton & Kensington ae Lt. Sup., Ord., 101 to 19,761 5 4 6 6 5 7 — 8 7— 8 iiss 85 
Do. 7 Y Cum Pref. 5 7 bie ss 8i— 93 8i— 91 sae a 
Charing Cross and Strand Electricity Supply... 5 7 8 5 9 9 — 103 9— 10 ai 
Do. do. do. 44% Cum. Pref. 81 Sue eee 51— 6 6 510 
*Chelsea Electricity Supply, Ord. G ies 5 6 6 % 6 — 6f 8 — 64 6 N 68 
Do. do. V Deb. Stock Red. ... Stock 4 sas * |110 —113 110 —113 125 i 
City of London Electric Lighting, 40,001—110,579... | 10 10 6 4%} 8§— — 93 
Do. 6 % Cum. Pref., 1 to 40, 000 10 | 6 6 . . | 18 — 183 13 — 13} 1378 138 
Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid — | 5 ake 125 —130 125 —130 127 
ae of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | në nil 41 81— 93 91 8% 
Do. do. do. 6 % Pref., 40, 001 —60, 000 10 6 6 V 11 — 12 11 — 12 Bes 
Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. 5 108 —111 108 —111 | 109% 109 
Edmundson's Elec. Corp., Ord. Shares 5 5 7 V 41— 5 41— 5 H 5 
Do. do. 43 Y 1st Mort. Deb. Stock. 100 | ... da 101 —104 101 —104 10222 
London Electric Supply Corporation, Limited, re me 3]... 8 12— 2} 11— 23 2 ask 
Do. do. do. do. 6% Pref. 5; .. |6% 41— 53 44— 53 43838 
Do. do. do. 4% let Mt. Db. Stock Rd. Stock she 100 —102 100 —102 ks A 
Metropolitan Electric Supply, 101 to 62,500 ‘a 10 | 6 & 5% 5 % 134— 144 13 — 14 13? | 133 
Do. 975 First Mortgage Debentare Stock — 4 ve | on. 112 —115 112 —115 „ 
Do. 34% Mort. Deb. Stock Red. i ee zii *. | 97 —100 97 —100 98 97 
Notting Hill Electric Lighting Pa ies 10 | 6 6 7 15 — 16 | 144— 153 144 
St. James's and Pall Mall Electric Light, Ord. Sa 5 143% (144% 141 15 — 16 15 — 16 153 15,5 
Do. do. 7 J Pref, 20,081 to 40,080 5 7 7 7 8 — 9 8 — 9 8 8 
Do. do. 33 %G Deb. Stock Red. 100 oy . | 99 —101 ee ee ae 
Smithfield Market Elect. Supply, Ord. 5 2— 2 2 — 2 
Do. do. 4% Deb. 100 : 85 — 95 85 — 95 
South London Electricity Supply, Ord. 5 aah 24— 32 24— 33 bes ike 
Westminster Electric Supply, Ord., 101 to 80,000. 5 12 x 12 % 13 % ! 12 — 13 12 — 13 1221 _124_ 
* Bubject to Founders Shares. Quotations on Liverpool Stock 55 
Unless otherwise stated all shares are full Dividends in deferred share ts 
R latter of one year and the Are ru) part of tbe Dex’ N gp na 


* 
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SHARE LIST OF ELECTRICAL COMPANIES.—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


TVT Stock Closing Closing Business dose 
Present Dividends for : 
E NAME. or Quotation Quotation week exrded 
Issue. * ; last three Nov. Tib. Nov. Iich. Nov. Mtb, 1900. 


Highest | Lewest 
9 — 10 9 — 10 és ee 


20,000 | British Aluminium 7 Y Cum. Pref. .. 
91 — 95 91 — 95 


300,000 Do. do. 5 % 1st Mort. Deb. Stock Red. 


45,000 | British Electric Traction bs 13—14 133— 144 143 137. 
50,000 Do. do. 6 Y Cum. Pref. wes 12 — 13 12 — 13 127,| 12 
350,000 Do. do. 5 % Perpetual Debenture Stock ies 120 —123 20 —123 122 | 1213 
85,0002 |tBritish Electric Works Co., Ord. £1 shares, 50,001—135,000 1— 4 9— 4 io a 
60,000 |t Do do. 6 * Cum. Pref., 1—50,000 1— 4 1— # = 
500 t Do. do. 44 % 1st Mort. Deb. F 97 — 99 97 — 99 a 85 
70, 000 British es eae oo. rT ioe 5 15 5 * 15 55 20 * 94— 10} 104— 111 9i 
70,000 Do. Cum. Pref. svi ase ‘ie 5. 54— 53— 61 oes 
90,000 Brush 1 Elecl. e „1 to 90,000 i a | 6 * 1§— 1 lg— 17 4 
90,000 Non-cum. 6 % Pref., 1 to 90,000 2 — 23 | 2— } 
125,000: De, 44 a b. Stock ees 106 —111 106 —111 sas 
108,710 Do. i 44 Perp. 2nd Deb. Stock vee 103 —105 103 —105 aay 
30,000 | Callender’s Cable Construction s Told sls oti — 5 124% 15 5 % 15 5 % 35 134 | 12§— 133 ed 
40,000 Do. do. 5 4580 Cum. Pref. acs 5 5— 51 H 
206,297 | Central London a Sea ee 10 — 103 102 — 107 101 
78,703 Do. do. Pref. 5 5 — 51 5 — 51 
78,703 Do. do. Def. doo. ee eerie ee ee eee 5 
855,000 City and South London Railway sek 14%| 54 — 58 54 — 58 8 
37,600 Do. do. Ord. shares Nos. 22, 501 to 60,000 .. we sere sss 5 — 6 44— 54 foe 
54,000 | Crompton & Co., Nos. xt EA SA a : 5 385 Be 1 74%| 31— 4 33— 4 a 
Dor 5 % ist Mo 
100,000 £100, and 901 to 11,000 of 250 red 99 —102 99 —102 vs 
99,261 | Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 1ł}— 2} 12— 22 oS 
17,139 Do. do. do. “A” Shares, 01—017,139 31— 44 31— 44 sie 
344,023 Do. do. do. 4 Deb. Stock Red a 90 — 92 90 — 92 90 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. are e ... | 96 —100 ae co 
112,100 | Electric Construction, 1 to 112,100 ... č 6% 2 — 23 2 — 24 ? 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000... f ses 2 34 2 a 
182,500 | DO. do. 4% Perp. 1st Mort. Deb. Stock fee sai ... 102 —105 02 —105 ies 
9,6001 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... si 7 10 — 11 10 — 11 8 
30,000 Henley’s (W. a Telegraph Works, Ord. . 8 123— 134 121— 134 Se 
30,000 Do. do. 43 * Pref. ... ces 53 51— 52 51 
50, 000 Do. 5 do. 44 Mort. Deb. Stock... 108 —112 108 —112 si 
50,000 India-Rubber, Gutta-Percha and ae hal 20 — 21 203— 214 ue 
300,000 do. a do. 4 % ist: Mort. penis A sà sas 37 5 99 —102 = 
37 500 tLiverpool Overh Railway, Ord. eee 32 8 5 81 — 9 1 A 
10,000 |} Do. do. Pref., £10 paid 5 | 199— 131 13 — 137 ie 
87,350 | Telegraph career and Maintenance ... 36 — 40 36 — 41 363 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 101 —104 101 —104 es 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 103— 111 | 104— 114 104 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000.. ies ae ee 5i— bë 51— 5 . 
540,000! Waterloo and City Railway, Ord. Stock wae sae 3 Y 3 Y 92 — 95 92 — 95 
t Quotations on Liverpool Stoek Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 9 
B to Debentures of £100, 103—106, Ke n ana tebri Electric 
cae a atone m = = |. Ga a Roe Goa es en 
2 peer PA 210 p.), 10 104. J. Parker: 210 (fally pala) 1 14. 
From Birmingham Share Els. Bank rate of discount 4 per cent (July 10th. looo 
MARKET QUOTATIONS: Wednesday, November 14th. 
CHEMICALS, &o. This week. | Last week. Ino. or Deo. | METALS, &o, (continued.) 
Acid, Hydrochloric .. .. perowt.| 6j- 5j- . b Copper Bhees  .. . . per ton 
5 oo Alare S ‘oe ee 8 S. sy. £ ee i A 90 eo ee * ee Bar ton 
a „ Oxalioc is s5 .. per owt. 82/- 927 a € „ (Electrolytic) Bars . per ton 
a „ Zulphurio. 85 .. per owt. 5/6 6/8 a cai | @ „7 jò eots . per ton 
3 * (orystal) «. . Per en 28310 | £8310 a 3 $ H.O. Wire Ber lb. 
> . per ten 490 20 J Ebonite Rod por Ib. 
á Bleac powder is .. per ton £7 £7 i ee » Sheet Per lb. 
: 1 e of Carter .. per ton 21 £15 8 n German Silver Wire Per lb. 
m per ton £17 10 £1710 k Gutta- a fine „per lb. 
a Bense 90 y. èi . pergal 7 / 77. k India - rubber, Para fine per lb. 
( Je s3 “a 5/6 576 Iron, Charcoal Sheets .. per ton 
á Copper Sulphate ~ per ton £25 £25 4 ,, Pig (Cleveland warrante).. per ton 
a „Nitrate = .. per ton £25 £25 i » Fo acoording to sise per ton 
a „ White Sugar. „. perton £81 i y Corap; eavy. per ton 
a Mich 8 Se. a : porat £27 10 ao 10 i „ Wire, galvanised.No.8 s per ton 
; Naphtha, Solvent at 118 00 per ad 5/6 9 Lead, English Ingot ue s+ per ton 
a Potash, Bichromate, in casks.. per Ib. 9 Zon ice .. per ton 
a „ Caustic (75/80%) .. per ton £ m Manganin Wire No. 282 .. Por lb. 
a „ Bisulphate . .. per ton £85 £85 . g Mercury s DETE 
a Shellac .. per owt. 64/- 64/- d Mica (in (in original oases), small . per lb. 
a Sulphate of ‘Magnesia .. per ton 4 10 £4 10 75 55 ii TAA per lb. 
a Bulphur, Sublimed Flowers . per ton £6 £6 d .. per lb. 
: i pacity d per ton £5 10 25 10 P Phosphor r Bronse, plain aat castin per lb. 
Lum .. per ton £5 £5 P d bars & per lb. 
A Soda, Caustic (white 10 %) .. per ton £10 15 £10 15 Pp s e per Ib. 
a „ Crystals .. por ton £8 £8 0 Platinum s as per oz. 
a „ Bichtonate. casks . per Ib. 2d. 93d. P Silicium Bronze Wire per Ib. 
: € Steel, Magnet,ace'd'ng to deso'p'n per ton 
ton " 
METALS, &o. 9 gTin,blok .. .. . per ton 
b Aluminium Wire, in ton lots.. per ton 2224 sa | 2 „ toil .. per lb. 
Sheet, in ton lots per ton 2191 £191 wire, Nos. 1 to ie -.. .. per lb. 
p Babbitt’s metal ingota. . per ton ! EO to ae £80 to 1 p White Anti - friction Metals — 
e Brass (rolled metal 2” to 12°) basis per Ib. 7 7 is “ White Ant” brand. per ton 
e „ Tube (brazed) .. .. per lb. 1 10d. is j Yarns, Cotton, BE Bin ib. bral’ per lb. 
C n » (solid ene) .. per lb. 8 ea A at S st Flax per ìb. 
e „ Wire, basis .. per lb. d. 2 s j „  Hemp,8 ply 10 0 Iba. .. per lb. 
: Copper Tubes (brazed) . per lb. IIꝭd. 11}d. 2 j „ Russian, 10 lbs. .. per lb. 
(solid drawn) .. per lb. lid. 11d. 85 ! 1 1 » Jute, 180 Ibs. rove i per ton 
i Copper Bars (best selected) .. per ton £86 £36 es | Zinc, Sn't. (Vielle Montagne ond. ) per ton 
i a Messrs, G. Boor & Co. _ f Indis-Rubber, G.-P. and Teleg. Works kM 
Quotations | > Mears. Thos. Bolton & Sone,” | Quotations | Messrs, Jackson & TUL” | Quotations | % Bg 
ned DY | a Messrs, F. Wiggins & Sons. supplied DI | í Messrs. Bolling & Lowe. supplied by „ M 
e Messers. Frederick Smith &. Co. j Messrs, Henry O. Yeo & Co. P The Phosphor Broase Ocmpaay, 
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ELECTRICAL EQUIPMENT OF A COLD STORE. 


THE undertaking of the Birmingham Cold Storage, Limited, 
is devoted entirely to the cold storage of hops. It has a 
greater capacity for such goods than any other in this 
country, and is also the largest cold store of any kind driven by 
electricity. It is situated in King Edward’s Place, Birming- 
ham. Provision has been made for extension, and when 
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Fia. 1.—THE ENGINE Room. 


this is completed, there will be accommodation for 14,500 
pockets of hops. 

The refrigerating machinery in the basement consists of 
two independent ammonia compressors driven from a counter- 
shaft by means of two 35-8.H.P. electric motors, and arranged 
so that either motor can drive either compressor. 

In an adjoining building is a deep well, with treble barrel 
pumps driven by another electric motor arranged in a corner 
of the compressor room. The pumps deliver 
into a tank in the roof, and provide an ample 
supply of water at an almost constant tempera- 
ture of 54° F. summer and winter. An 
engineer's shop for carrying out repairs is also 
situated in the basement, and the various machine 
tools can be driven either from the main com- 
pressor countershaft or from an independent 
electric motor according to circumstances. The 
air-cooler is situated on the top floor directly 
underneath the condenser, and consists of two 
series of expansion coils standing in a brine tank, 
the whole being enclosed in an insulated chamber 
with the main delivery and suction air trunks at 
either end. The coils are so arranged that they 
may be worked either separately or together. 
Brine from the tank is sprayed over the refri- 
gerator coils by means of one of Messrs. 
Drysdale's Bon Accord” belt-driven centri- 
fugal pumps. 

Every room in the store is provided with both 
suction and delivery air trunks, which, it may 
be noted in passing, have a total length of 
nearly half a mile. Air is drawn from the rooms 
and forced through the air-cooler back to the 
rooms again by means of a belt-driven Black- 
man fan capable of circulating 1,800,000 cubic 
feet of air per hour. 

_ The brine-circulating pump and Blackman fan are driven 
from.a countershaft by means of a 74 B.H.P. electric motor, 
as shown in fig. 3. | 

The ammonia condenser, which is of the atmospheric type, 
is situated on the roof, the water being pumped up from 
a well. The condenser is also arranged with two sets of coils, 
which may be used either separately or together. The plant 
throughout has been arranged in duplicate, and the pipe 
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connections have been made in such a manner that 
any portion of one half of the plant can be worked in 
conjunction with any part of the other half; as the com- 
pressors can be driven by either motor it will be readily seen 
that a total breakdown is practically impossible. | 
The electric motors are of the inverted bi-polar type, with 
slot wound armatures, running at 600 revolutions for the 
25 H. P. size and 800 revolutions for the 74 H.P. motors. 
The commercial efficiencies were specified at 92 per cent. and 
87 per cent. respectively, which figures were in 
both cases exceeded. ö 
The larger motors are fitted with overhung 
fly-wheels, weighing about 4 cwt. each, the driv- 
ing pulley being between two bearings; these, 
as well as the commutator bearing, are provided 
with continuous lubrication by means of specially- 
designed ring oilers. 
All the motors are shunt wound, and fitted 
with carbon brush-holders of special: design, the 


bearing radially on the commutator, and fed up 
by an adjustable spring and lever. All the 
motors run sparkless up to 50 per cent. overload, 
and within these limits it was not found neces- 
sary to shift the lead of the brushes. 

The main switchboard is arranged for 440 volts 
on the three-wire system, in anticipation of the 
conversion of the corporation supply, but at 
present is connected for 220 volts two-wire 
supply. Each motor is controlled by two 
specially-designed single-pole switches made by 
Messrs. Hodges & Todd, Ltd., who also sup- 
plied the whole of the instruments, There are 


— also Sturtevant motor starters for the two large 


motors, fitted below the switchboard, and in 
convenient positions near the smaller motors 
there are shunt resistances inserted in the field circuit to 
regulate the speed exactly according to requirements, inde- 
pendently of the varying voltage of supply. | 
The wiring of the cold store has been run in wood casing 
in the cold rooms, and in “ Simplex ” tubing in the engine 
room; the whole of the wires and cables have Callender's 
vulcanised bitumen insulation. a 
The whole of the buildings, refrigerating and electric 


Fig. 2.—Motror Driving WELL Pumps. 


machinery, have been carried out according to the speci- 
fications and drawings prepared by Messrs. Harrap and 
Duffield, of Budge Row, E.C., while Mr. John Hewett, B. A., 
was responsible for the electrical work. 

The electric motors were supplied by Messrs. Turner, 
Atherton & Co., Ltd. (successors to John Turner & Son), 
of Denton, and the wiring and switchboard work were ex- 
ecuted by Messrs. P. C. Middleton & Co., Ltd., of Aberdeen. 


“brush” consisting of a dense carbon block 
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We are indebted to Ire and Cold Storage, 
for the above details, and also for the loan 
of the accompanying blocks. 
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PROF. ©. A. CARUS - WILSON’S 
PAPER ON THE BURGDORF- 
THUN RAILWAY. 


By E. K. SCOTT. 


AT the last meeting of the Institution of 
Mechanical Engineers, Prof. C. A. Carus- 
Wilson read a paper on “ Polyphase Electric 
Traction,” in which he gave the results of 
tests carried out on the Burgdorf - Thun 
three-phase electric railway. This line, it 
will be remembered, is unique, in that 
it is a normal gauge railway, connected with 
the Swiss railway system, and carrying 
ordinary traffic. Its own rolling stock is 
propelled by three - phase motors, which 
receive current from overhead trolley wires, 
they, in turn, being fed through trans- 
formers by a 16, 000-volt feeder line from 
the Kander water-power station. 

The paper is very fully illustrated with 
line drawings of the apparatus, and with 
reproductions of the curves given by the 
recording instruments, &c. 

The two most important points in con- 
nection with railway working are frequency 
of train service and punctuality. The first 
is governed by the question of whether 
trains are worked by separate locomotives 


higher speeds, but because it will be possible 
to give improved service to the smaller towns 
by running short trains, or maybe single 
cars, at frequent intervals, instead of as at 
present running cumbersome trains driven 
by steam locomotives at intervals of several 
hours. With regard to punctuality, Prof. 
Carus-Wilson points out that the breaking 
up of railway traffic into smaller units 
would have a marked influence on the 
punctuality, because the more continuous 
and uniform movement of the traffic wonld 
enable the employés of the line to be more 
uniformly occupied. The infrequent arrival 
of long trains with large numbers of pas- 
sengers, and corresponding quantities of 
luggage, gives place to frequent arrivals of 
single cars, thus enabling the existing staff 
to handle the traffic with greater prompti- 
tude and facility, especially when temporary 
increases of traffic have to be met. Punctu- 
ality is, however, also governed by the 
influence of increase of traffic bn the actual 
running speed of the trains, particularly 
on lines where the grades are at all consider- 
able, and in this polyphase motors show to 
great advantage over the eontinuous-current 
motors, because they run at practically constant 
speed, entirely independent of load or rade. 
The series-wound continuous - current 
motor, as generally used for electric traction, 
has a large reduction of speed with heavy 
loads..-Thus a case is given in the paper where 
a 16-ton car, running light, has.a speed of 24 
miles an hour, whereas when hauling seven 
16-ton trailers, the speed dropped to 15 
miles an hour, there being also an extra 
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as in steam traction, or whether each unit 
of a train has its own propelling power, , 
as is possible only with electric traction, If ever electric drop in speed when; mounting a gradient. On the other 
railway working replaces steam on a large scale, the change hand, the experiments on the Burgdorf-Thun line showed ne 
will come not so much because of more efficient working and appreciable variation of speed when the load on the moter 
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ar was increased from 32 to 68 tons, and only 2 per cent. 
all when a 50-ton train ran from a level up a grade of 1 in 
40. A railway equipped with polyphase motors can carry a 
temporary increase of traffic without influencing in any 


appreciable degree the scheduled speed, the only exception 


to this statement being that an increase of load affects the 
time of starting. In order to settle this point, Prof. Carus- 
Wilson made very elaborate acceleration tests, for a detailed 
acconnt of which the reader is referred to the paper in 
question. 

It happens that the South Side Elevated Railway at 
Chicago, which is equipped on the Sprague multiple unit 
system, compares very nearly, as to size of cars, &c., with 


the Burgdorf-Thun Railway, and in Table I. are given par- 


ticulars of tests made on the two railways. It will be seen 
that the continnous-current equipment can get up a speed of 
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South Side Ele- | Burgdorf-Thun Rail- 


Name of railway 


vated Railway, way. ; 
Chicago. 

System Continuous current Three- phase current. 
Voltage 600 nm y 
Control ... 885 f Series parallel Rheostatic. 
Motors on each motor 2 2 

car. | 
Weight of motor aes ee 1,600 kg. = 1°56 tons 
Diameter of driving 33 inches 1,020 mm. = 40 inches 

whee]. | l 

65 spur 664 mm f 

Gear ratio 22 pinion 2°99 | 224 mm. ane 
Horse-power of each | 52 H. P. at 500 volts 64 H.P 

motor. l | 
Number of poles R 4 8 
Total weight of motor 19 tons | 32 tons 

car. 
Number of passengers... 40 66 
Weight per passenger... 1,050 Ibs 1,070 Ibs 
Max speed miles por 24 24 

hour. l 
Weight of train per 9'5 tons 8 tons 

motor. | 
Acceleration, feet per 0:95 117 

second per second. 
Time to full speed, 37 30 

seconds. 
Max. Kw. input per 75 53 

motor. 
Watt-hours per ton 39:5 451 
Watt-hours per motor... - 375 361 


24 miles per hour, with 39°5 watt-hours per ton in 37 
seconds, as compared with 45°1 watt-hours in 30 seconds 
with the three-phase motors. Thus the continnous-current 
motors use 87 per cent. of the energy used by the three- 
phase motors, while the three-phase motors get up full speed 
in 81 per cent. of the time taken by the continuous-current 
motors. The reduction of energy in the continuous-current 
motors is due to the use of the series-parallel controller. 
Comparing the maximum power input in the two cases, it 
will be seen that whilst the continuous-current motor takes 
75 re the three-phase takes 58 Kw., or only about 70 per 
cen 

In connection with the quicker getting up to full speed 
of the polyphase motors, it is interesting to note that this 
may be partly due to the fact that the magnetic circuit of 
the polyphase motor is entirely constructed of charcoal iron 
of high permeability, whilst cast-steel forms a considerable 
portion of the magnetic circuit of a continuous-current 
motor, and it thus takes some little time to acquire its 

The regulation of speed of the three-phase motor is, of 
course, entirely rheostatic, with resistances in the rotor circuit, 
whereas with the continuous-current motor, regulation is 
partly by resistances, and partly by arranging the two motors 
Mm series or parallel. The superiority of the continuous 
Motor in this respect of series paralleling has been somewhat 
overstated, seeing that it is only for speeds less than half the 
fall speed that the motors can be put in series, Again, the 
mount of acceleration which is possible, without incon- 
venlence to the passengers, may be very considerable if there 
'8 no change in the rate. For example, in switching from 
‘nies to parallel, the current is often allowed to droop before 
taking on the parallel position, and there will thus be a 
unge in the rate of acceleration, which is very noticeable 

the passengers. An expert motorman usually makes the 
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change at the right moment, but, of course, there is always 
the possibility of his not hitting it off. On the other hand, 
with plain rheostatic control there is never any doubt, the 
acceleration rate must be absolutely gradual until full speed 
is reached. ä 

In regard to the ability of the three-phase motor to 
take overloads, Prof. Carus-Wilson points out that the 
“breakdown load of a well-designed motor is usually 14 
times to twice the rated maximum safe-working load, a 
limit which would fairly cover any temporary overload in 
practice. As a matter of fact, the polyphase system admits 
of the whole installation from generator to motor being 
worked without any kind of safety or automatic cut-out, 
even fuses being dispensed with if suitable generators are used. 
Under these conditions an interruption in the train service, 
due to overload, ® far less likely to occur than with the con- 
tinuous-current system, where safety fuses and automatic 
cut-outs are essential. 

In conclusion, the writer cannot do better than quote 
Prof. Carus-Wilson’s summing up, He says: The tests 
described were made with the object of ascertaining the 
ability of polyphase motors to get up speed under ordinary 
conditions of railway service, and the economy obtainable in 
so doing, when compared with that observed with the best 
continuous-current motors. The results of the testa go to 


show that polyphase motors are admirably adapted to 


getting up speed, and that the acceleration can be maintained 
uniform up to full s A comparison of the results with 
those obtained with one of the best and most complete con- 
tinuous-ourrent equipments, shows that there is very little 
difference between the two in economy of starting. The 
continuous current motors have a slight advantage in the 
amount of energy expended, while they occupy a longer time 
in reaching high speeds, and require larger maximum power 
inputs than the polyphase motors.” : 

Altogether, Prof. Carus-Wilson’s paper is most interesting 
and instructive, and the Institution of Mechanical Engineers 
is to be congratulated on having had so valuable an elec- 
trical communication read at one of its meetings. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 922, High Holborn, London, W. O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


19,04. The B.B. improved semi: 
storing electrical energy.“ 
October 29th. 

19,8321. “ An improved process and means for the production of electro- 
depositing of high relief and underout designs.“ G. RoskI. IB and B. DELLA- 


storage battery or aconmulator for 
H. K. P. BanHA and E. N. BA BUR V. Dated 


GANA & Co., LTD. Dated October 29th. 

19,884. Improvements in antomatic switches.” W. E. WII soN. Dated 
Ootober 29th. i 

19,871. N in starting switches for electric motors.“ E. Norris, 
Dated Ootober 3 


19,988. ‘‘Improvements in and connected wich electric arc lamps.” F. R. 
BoaspmMan. Dated October 80th. 


19,886. “Improvements in automatic time switches.” C. H. Orroap and 
8. Jevons. Dated October 30th. 


19,898. “Improvements in apparatus for 33333 treating air gases and 
gaseous mixtures.“ R. J. VA NOL D. Dated October 90th. 


19,994. ‘* Improvements in lampholder switches for electric lighting.“ G. H. 
Cuarp. Dated October 80th. (Complete.) 


19,995. An anti-vibration base-frame for motors, dynamos, and other 
machinery.” G. MIDDLETON. Dated October 30th. 


19,416. Improvements relating to telephone call recorders.” H. D. STROUD, 


Dated October 30th. (Complete.) 

19,438. Improvements in electric arc lamps,“ C. Scuuster. Dated 
October 80th. (Complete.) 

19,444. Improvements in are ann G. C. Marks. (Continentale Jandus 
Electricitäts A. G. Société Anonyme, Belgium.) Dated October 30th. 

19, „A new or improved method of controlling the action of electro- 
motors.“ C. A. Carus-WiLson. Dated October 80th. 

19,449. A new or improved method of controlling the action of electro- 
motors.” C. A. Carnus-WILson. Dated October 80th. 

19,451. “Improvements in and relating to electrical condensers.” G. F. 


Manssripag. Dated October 30th. i 

19,470. Improvements in electric switches.” Cromrton & Co., LTD., and 
S. L. BRUNTON. Dated October glst. 

19,471. “Improvements in electrical switches.“ CromrToN & Co., LTD., and 
H. W. W. Dix. Dated October glst. - 


19,482. Improvements in electric ignition for internal combustion motors.“ 
W. J. COSI. KV and C. J. Atkinson. Dated October glst. 


19,486. Improvements in electric clocks,’ F. W. Leake. Dated October 
Bist. 


19,494. Improvements in slot wedges for dynamo-electric machines.“ THE 
British THomMson-Hovston Company, LI AITrED. (H. G. Reist, United States.) 
Dated October Bist. (Complete.) 
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19,406. ‘Improve ments in 5 of electrical distribution.“ Tre Britran 
Twomson-Hovston Company, Lixitgp. (W. Le R. Emmet, United States.) 
Dated October Bist. (Complete.) f 

19,496. “Improvements in induction electric motors.“ THE British THOMSON- 
Hovsrox Company, Limiten. (C. P. Steinmetz, United States.) Dated October 
Ast. (Complete.) 

19,497. “ Improvements in automatic circuit-breakers for electric oircui 8.“ 
Tur Barrian Tiouson:ovaron Company, Limitep. (E. M. Hewlett, United 
States.) Dated October 8lst. (Complete.) 


19,498. “Improvements in circuit breakers for electric currents.” THE 
British THomson-Hovston Compaxy, Liuttep. (E. M. Hewlett, United States.) 
Dated October 81st. (Complete.) 


19,499. ‘Improvements in systems for controlling electric motors and 
electrically propelled 8 trains.“ TRT Baris THomsox-Hovcston Cox - 
PARY, LaIr ZD. (F. E. Case, United States.) Dated October 31st. (Complete.) 


19.500. Improvements in electrio switches.” Tur Bnirien THOMSOXN- 
Hovstow Couran v, Limiten. (E. M. Hewlett, United States.) Dated October 
81st. (Complete.) 

19,606. “Improvements in electric are lamps. 
October Slst. (Complete.) 


19,509. “Improvements in the manufacture and production of solid ends on 
wire ropes, electrical conductors and the like.“ T. J. McTicue. Dated 
Octoter 90th. ra * 

19,811. Improvements in dynamo-electric and electro-dynamic machines.” 
J. H. Bt. H. MawrsLeY. Dated October 3lst. 

13. “Improvements relating to electric circuit-breakers or switches.“ 
H. H. Laxe. (McElroy-Granow Electric Railway System United States.) 
Dated October 8lss. (Complete.) 

19,516. “An a eter device for regulating engines for driving electrical 
dynamos and the like.“ J. R. Fareart. Dated October 31st. 

19,554. ‘* Improvements in and ene to combined telepbone and sound 
telegraph apparatus.“ C. E. LJUNGMAN. ted November Ist. (Complete.) 

19,970. ‘‘ Improvements in or relating to overhead trolley wires or conductors 
for electric traction overhead electric cables or the like.“ A. W. Hancock, J. 
Lerouton, and R. Hacxinac. Dated November Ist. 

19,576. “ Improvements in electric switches, and in ship's telegraphs, dle 
signalling apparatus, and the like.“ A. L. A. C. D’ArRuINcouRT. Da 
November lst. 

19,588. Improvements in automatic electrical switches, and cirouit breakers.” 
J. Boox RA and P. Sumner. Dated November Ist. 

19,504. “Improvements in alternating current transformers or economy ooils.“ 
J. L. Davixs. Dated November lst. 

19,595. “Improvements in or connected with arc lamps.” J. L. Davies, 
Dated November Ist. 

19,612. Improvements in or relating to the renovating of electric inoan- 
descent lamps. A. J. BocLT. (La Saymar Ommium Industriel D'Electricite 
Societe Anonyme, France.) Dated November Ist. 

19,616. Improvements in electric railway cars or vehicle trolleys.” G. 
Prescotr. Dated November 2nd. ö 

19,628. An improved gas tight fuse, and junction box for electric cables.“ 
P. J. E. RID Y and H. C. Reapixu. Dated November 2nd. 

19,658. A new and improved process of insulation of electric wires or 
cables.” M. Hankin. Dated November 2nd. 

19,672. “Improvements in wireless telegraphy and in apparatus therefor.” 
E. Prtsovpsxy. Dated November 2nd. k 


19,674. “Improvements relating to electric railways working on the surface 


F. J. GREEN. Dated 


contact system.” H. H. Lax. (W. M. Brown, United States.) Dated 
November 2nd. (Complete.) 
786. ‘Improvements in de-cohering apparatus for wireless tel phy. 


J. wnEcx and Prof. Braux’s Telegraphie Geselschaft mit Bes chrankter 
Haftung. Dated November 3rd. 

19,787. “Improvements in signalling by means of electric waves. J. 
ZEMNECK and f. Bnarx's Telegraphie Geselschaft mit Beschrankter Haftung. 
Dated November 8rd. 


19,754. “ Improvements in and ‘relating to key sockets for incandescent 
electric lamps. O. D. Lucas, T. H. Marsa, and A. Vaxp Au. Dated November 
8rd. ( Complete.) x 

19,759. “Improvements in electric traction sz stems.“ W. AITKEN. Dated 
November &rd. 


19,765. ‘Improvements in electric resistances.” W. Pirr. Dated November 


19,766. “Improvements connected with overhead trolley poles used in 
electrical traction.” W. E. RowLanps. Dated November 8rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Tuomrson 
and Co., . High Holborn, W. C., and at Liverpool, Manchester, and Birming- 
bam, price, post free, 9d. (in stampa). 


1998. 
7.766. for the metalic.” J. M. 
Dated Marek lat 1898. e 125 


e- eee 
s to electro-plating in apparatus of the barrel 


type. The hexagonal barrel is provided with one removable section, for charging. 


and discharging the articles to be plated, and with a screw plug inancther section 
for draining off the liquid. In the barrel there is carried by wood blocks in such 
a manner as to be exsily removable a central cylindrical or bar anode which is 
covered by a non-conducting gauze, such as canvas. A number of longitudinal 
conducting strips are secured to the inside of the barrel, and are connected 
together at each ena r connecting rings. The barrel is carried by external 
nhafts which are rota by any means. The connecting ring holding the con- 
ducting strips is connected by a bolt passing water-tight through the end of the 
barrel, and by a wire and conducting plate toa bolt which is electrically con- 
nected with the conducting periphery ola non-conducting rotating drum upon 
which the brush contact bears. Ihe brush contact is connected to the negative 
wire. The anode is similarly connected to the other wire. The provisional 
specification states that nickel, copper, brass, gold, and silver, may be deposited 
by the use of the apparatus. 4 claims. 


0,667. “ electric are lamp.” J. T. Toshieret. Dated Apri! 26th, 1898. 
The upper carbon of a clutch lamp is carried by a tube which slides in a sleeve 
and on arod secured to the frame. A clutch bored to slide freely on the tube 
Carries the core of a shunt solenoid and is supported near the core by a spring. 
Feeding is effected by the core and clutch being drawn down until the clutch 
rests on the sleeve and frees the tube. An adjustable screw limits the upward 
movement of the clutch. The lower carbon is carried by a tube which slides 
oes = 5 sleeve and is hung by a cord passed over pulleys to the 

ube. 2 claims. 


11,320. “improvements ia ad cord reete for electric leade and other 

lar p * W, H. Dated May 18th, 1698. An automatic cord 
reel consists of a loose bobbin through which the cord is passed and which is 
connected to a supporting tube by a coiled spring. The tube is screwed into a 
projection in one half of a spherical case and locked by a nut. Cord guides are 
secured between the parts of the case. Before the cord is applied the bobbin 
is turned on the tube to wind the spring sufficiently to support the weight 
which is to be supported and the bobbin is then held temporarily by a screw 
engaging an arm of tbe tube till the cord has been passed through a hole in the 
bobbin. The apparatus is applicable for taking up flexible leads sup- 
porting electric larr ps and for other purposes. 1 claim. 


12,731. “‘tmprevemente relating te elecirio telegraphs.” A. Muirhead. Dated 
June 7th, 1898. Cable circuits 107 submarine working are provided with induct- 
ance coils and condensers in series with the cable and artificial cable. The 
receiver may be of any type. The transmitter, preferably of the form described 
in Specification 5,508, 1894, or 11,069, 1894, is shunted by an inductance, both 


.being connected to the arm of a balancing rheostat. In a modified arrangement 


the pecs of the receiver and transmitter may be reversed, the shunt being 
divided and the two halves placed between the cable and earth and the 
artificial line and earth. In the provisional specification the rheostat is stated 
to be wound partly with inductive and partly with non-induotive resistances. 
The artificial cable may also be partly formed of alternating sections of oon- 
densers and inductive resistances. 5 claims. 


12,784. “ improvements ia olectrical rheostats sed resistances.” L. J. Stecle. 
Dated June 8th, 1898. A resistance is made by coiling metal strip into a helix, 
and forming this into a larger helix, which may be formed into a still larger 
one. The helix thus formed may be carried by two terminals. In the second 
coiling a flexible insulator may be used as a core which may afterwards be 
coiled with the wire on it to form a large helix, or the coiled wire may be laid in a 
helical groove in a fluted insulating cylinder, and mounted in a casing which is 

rovided at one end with a rotatable switob, and a number of contact studs. 
hese are connected by metal strips laid in the flutings of the cylinder with 
different parts of the helix. 5 claims. 


18,309. “improvements in or relating to hammers er tappers actuated electrically.” 
C. Tecnbal,, wn. Dated Apgust 26th, 1898 Vibrating electrically-actuated hammers 
for striking bells, tor dentists’ use, &0., are so constructed that the magnet oon- 
tinues to be excited until the armiature carrying the hammer is arrested by the 
magnet or by a stop. The invention is shown applied to a bell. The hammer 
is attached to the armature by a spring. The circuit is arranged, and is broken 
between the contacts by the continued movement-of the hammer owing to ite 
inertia after the armature has been arrested. 2claims. 


18,476. “‘Eleotrio meters.” B. J. . Mille. (FT. A. Edison.) Dated Aug st tb, 
1°98. Relates to . meters. A re: istering electrolytic meter has a beam 
supported on knife edges and provided with a weighted arm. It carries at its 
ands by knife edges and ivory insulating rings, the inner electrodes of two cells. 
These are preferably circular. The outer electrodes are supported clear of the 
containing jars by rods permiting centreing, and are connected together. The 
two cells are used in series, so that one inner eiectrode becomes lighter as the 
other becomes heavier, and the beam thus tilts until a finger on it releases one 
of the two arms of an escapement of weight-driven counter, and engages the 
other. A crank on the escapement shaft at the same time rocks a forked switch 
arm which moves from one of two contact springs to the other, thus reversing 
the current through the two cells, s that the movement is repeated at intervals. 
The contact surfaces are gold plated. The main circuit through the meter is 
by a parallel resistance, half of which is in use at one time, the movable elec- 
trodes being connected respectively to the middle of the main resistance and 
to the switch arm, and the two springs to the ends of the main resistance. A 
temperature compensating spool is in circuit with the cells. Copper or amal- 
gamated zinc electrodes may be used in sulphate solutions, or silver electrodes 
in nitrate or cyanide solutions, or in hydrochloric acid, depositing metal, or 
forming and reducing chloride of silver on the electrodes. layer of paraffin 
oil, or other stable inorganic non-miscible liquid is placed on the solution to 
prevent evaporation or creeping. Connections with the movable electrodes 
and switch arm are made by flexible non-elastic metal strips to avoid surt- ce 
contacts. The glass jars are coated externally with amyl-acetate collodian, by 
repeated dipping and drying, to prevent leakage if they crack; the supporting- 
wires of the movable electrodes are protected similarly. The parts are sup 
ported by the back of a box baving a front wfth a window to show the counter 
dials. A lamp is connected between the aminas by a thermostatic strip when tbe 
temperature approaches freezing point. The meter may be used for measuring 
alternating current, this being passed through a resistance strip reduced in 
cross-section at a part where a thermopile js attached to it; this is provided 
with middle and end connectione, by which a proportional continuous current 
is obtained in either direction for the electrolytic cells, 8 claims. 


10,622, “An improved el raius fer the predection of atkall.” W. 
Themeca. Dated August Ith, a Relates to making alkali py the electrolysis 
of sodium chloride or other salt, using a moving mercury cathode. A shallow 
trough has a central dividing partition, and a number of low transverse parti- 
tions and barricades. Passages are made under the partition so that the thia 
layer of mercury, which covers the bottom of the trough, can circulate, The 
troagh may be slightly inclined fromthe inlet to the outlet. Brine is introduced 
into one cell and water into another above the mercury. Carbon anodes are 
used in the first cell which is provided with a gas-tight cover to collect the 
chlorine given off. In this cell sodium amalgam forms. In the other cell the 
amalgam is decomposed, mercury re-forming, and alkali and hydrogen being 
liberated. This cell is provided with a corrugated iron cover, supported in the 
water just above the mercury on glass or eathenware supports (which may be 
the tops of the partitions and barricades), and metallically connected with 
manen in the trough. This mercury is connected with the negative 
electrode and communicates with the mercury in the other cell. 
this means the decomposition of the amalgam is facilitated. The mercary 
in the last pool is eligh ily deeper than the others, is raised by a mechanic- 
ally-operated lad e and delivered toa trough from which it flows back to the 
first pool. To discharge the apparatus, conical rubber corks, which plug up 
holes bored upwards through the bottom to the passages are withdrawn. These 
corks are all oarried by a transverse bar, which can be raised and lowered 
within paides, so that all the corks may be withdrawn or repliced simul- 
taneously. I claim. 


18,662. “improvements relating to metor trucks for eee and ether ralways 
er tramways, aud to driving gear . G. J. Capewell. Dated August tn. 
1898. Relates to trucks or under frames for electric or other railway or tram- 
way vehicles, and to the driving gear for connecting the motor to the wheels. 
The under-frame consists of two rectangular parts held together by bolts 
passing through elongated holes so as to allow a certain freedom of movemem 
of the two parts of the frame about the pin. Each half of the frame is sap 
ported on an axle driven by an electric motor through friction gearing. The 
shaft of the motor is provided at opposite ends with friction wheels which may 
be made to gear with friction wheels on the axle, giving two ratios of tran 
sition. The motor is mounted on a framework which is capable of a small 
horizontal movement towards and away from the axle and also of & alight 
oscillatory movement about a vertical axis so hs to bring either pair of fric: zun 
wheels into gear. The frame is pulled away from the axle by springs and 
either end can be moved towards the axle by a bar with wedge-shaped 
ends, engaging inclined faces on the framework. The bar may be moved in 
either direction by a lever forcing one or the other pair of friction wheels into 
pear Ihe object of the double hinging of the base of the motor is to cause the 
riction wheels to jamb more closely together as the tractive resistance in- 
creases. The tangential force at the point of contact of the friction wheels 
tends to turn the motor about one or other of the pivots according to the direc- 
tion of driving, the effect in either case being to bring the shaft of the moto: 
nearer the axle. Each axle may be provided with two pairs of whecls. one 
pair being ordinary flanged wheels for running on the usual rails, and the other 
being flangeiess, and formed with a flat tread for running ona special track 
These wheels are built up of a number of dises of wood held together by irun 
plates and provided with a tread of cushioning material. The track for tbe 
flungeless wheels is formed of flat timbers set outside and a litle higher tha? 
the ordinary rails. The truck is retained on the track by side wheels engag: Cg 
side rails, which may also serve as electric conductors, being protected in tk% 
case by a shield. Lifting is prevented by wheels running under the side rails 
The side rails are supported by bent angle irons attached to sleepers 
between the main rails intermediately to the ordinary sieepers. 9 claims 


18,682. “‘improvemests in Induction meters.“ R. Belfield. (8. d. Lemme.’ 
Dated August 8th 1894. In an induction motor, the rings or plates «met 
connect together the ends of the conductor bars forming the secondary circ d 
are furnished with radial blades which produce air currents for the parpo~e ^ 
ventilation, The laminated cores of the primary and secondary members Ar 
provided with ventilating-channels, those of one member being in the rawr 
piane as those of the other. Alternate blades on the connecting- rin my 
orined with projections, which engage with shoulders on the outer fla 5 
portion of the spider. The conductor bars are connected to the rings by tats 
provided with spring washers to permit of expansion. 4oclaims. 
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after the inquest on the body of a previous victim, received 
a copy of certain regulations which had been drawn up by 
the Dangerous Trades Committee of the Home Office, bat 
admitted that he had not read them all ! 

As we said a fortnight ago, men of little education are only 
too prone to get careless and foolhardy, to ignore or even scoff 
at rigid instructions issued with the sole intent of ensuring 
their safety and guarding against such accidents, but as every 
engineer knows this it is obviously the duty of responsible 
persons to insist upon the due observance of recognised safe- 


guards. Mixing high and low tension cables caused a fatal 


accident at Southampton ; allowing a nail to be driven into 
a casing containing a high tension conductor had the same 
result at Bristol. 

The Home Office suggestions boiled down amount to 
something like the following :— 

() Never allow any work to be done on, about, or behind 
a high tension switchboard by a workman of any grade 
save under the supervision, continuously exercised, of a 
technically-qualified and responsible officer. 

(b) Guard all live parts from accidental contact and 
remove all earthed metal work out of reach or cover it up. 

(c) Cover the floor in front, behind, and about all high 
tension gear with good rubber matting of reasonable thick- 
ness, put in insulating platforms on oil insulators where 
necessary, and insist upon all spanners, knives, screw-drivers, 
and other tools having insulating ebonite or rubber moulded 


sheaths over the handles. 
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(d) Provide rubber gloves and require them to be worn 
wherever possible (and do not expect three pairs to last 
three years, as in one case we once heard of). 

Our contention is that these safeguards are quite reason- 
able, and if provided and efficiently maintained, switchboard 
accidents would be reduced to a mere fraction of what has 
been the rule in the last ten years. Of course, even trained 


men will sometimes forget themselves, as when a shift © 


engineer attempts to pick up the end of a live cable (which 
he himself has connected up) by the copper conductor, and as 
a result practically proves the value of rubber mats, while 
learning a lesson he will not forget in a hurry; but «s 
accidents zil/ happen in the best managed stations, proper 
tools and matting are required to rob them of the greatest 
danger, and—as we have forcibly urged before—the staff 
should all be practically acquainted with the Sylvester 
method of artificial respiration. 


At Blackheath, the ‘carpenter’s boy lost his life through 


his own foolhardiness and ignorance, while the defect was lack 
of supervision and non-appreciation of potential danger. At 
Newport, a Mr. T. W. Griffiths was engaged upon tighten- 
ing up a nut or terminal at the back of the switch- 
board, when he apparently slipped, and his knee came 
into’ contact with a terminal of one polarity, while his 
hand or spanner touched live metal on the other pole 
or earth. As Mr. Griffiths was trained at the University 
College, Bangor, he was a skilled man; he held a responsible 
position, and must have known full well the danger he ran in 
working in proximity to charged metal-work. Here is a case 
where gloves ought to have been worn, and had the deceased 
been so equipped, he probably would have escaped. The 


Home Office desires to make the chief engineer of a works re- 


sponsible for the actual use of gloves. While, as we once said, 
this is unreasonable, we do think that educated men should 
take obvious precautions, although we are well aware from 
extended experience how very disagreeable it is to work in a 
cramped position for any length of time with hands encased 
in rubber gloves. 

We condole with Mr, Copland, the resident engineer of the 
Newport works, on this sad fatality, but would impress upon 
all those who, with Prof. Perry, claim membership of a 
“ profession,” the necessity for surrounding the essentially 
dangerous work in station or on mains, for electric lighting, 
traction, or power supply, with all the safeguards which fore- 
thought, skill, and experience can suggest, as it must be the 
“ officers who want educating most.“ 

The accident at Cheltenham occurred in a sub-station, and 
it is not yet clear whether the attendant who suffered was 
the victim of a severe shock or not. He was engaged in 
connecting up some transformers for testing purposes and 
apparently fell upon a live transformer, but this was or had 
been covered with a rubber mat. Underground sub-stations 
are places where a workman is in great danger owing to the 
confined space, and we consider supervision the only safe- 
Zuard. A skilled engineer would insist upon the use of insu- 
lating mats or platforms, and would arrange for the work to be 


carried on so that should an accidental contact be made, tlie 


workman could not even then close the high tension circuit 
through himself or get between a live conductor and earth. 
The Metropolitan fatality is only too much like that at 
Blackheath, 
with a switch thinking it “dead,” or in carrying out his 


An assistant presumably came into contact 


~ 


work caught hold of a connection. He was connecting up 
cables to the board and “would not wear gloves” although 
he caught hold of the metal-work of a switch with both hands. 
There is a saddening monotony about the accounts of such 
accidents, and the means of preventing their recurrence seem 
to be embodied in the paragraphs (a), (b), (e) and (d) before 
mentioned. Managers and chief engineers may expect to be 
made personally responsible for the employment of protective 
devices, should the public be horrified by a repetition of such 
fatalities at short intervals. We know all the difficulties, but 
in the twentieth century public opinion will require steps to be 
taken to efficiently protect employés against sudden death from 
shock, and it would be better that this should be done willingly 
and at once than by the force of legislative enactments. 


In the description which we give this 
week of the very interesting installation at 
Ardross Castle, we have an illustration 
of what may be done with a small water-power. That a 
tiny stream of less than two miles long should be capable of 
supplying so extensive an installation as that at Ardross is 
remarkable, and the possibility of a failure in the supply 
during either dry or frosty weather would have appeared at 
least likely. The success of the installation confirms the con- 
sulting engineer’s opinion of the value of the little stream. We 
question, however, whether so small a source of water would 
be found to be adequate in the majority of cases, and the 
development of such a power is eminently a question for an 
experienced expert to decide, The Highlands of Scotland 
abound with small water powers, similar to that described, 


A Castle 
Installation, 


but unfortunately the opportunities of developing them are 
rare, on account of their remoteness from any residence or 


village where the electricity might be utilised. Where, 
however, the power is conveniently handy as in the instal- 
lation described, it may prove of very substantial value, and 
a source of considerable profit to the owner, apart from all 
considerations of luxury and convenience. 


Tus knotty questions which are still 
brought before the Court of Appeal in con- 
nection with the Act of 1897, serve to 
show. that its meaning is not yet properly understood by those 
who are affected by its provisions. Among those which have 
recently been heard by the Master of the Rolls and bis 
colleagues, that of Ferguson v. Green is the most extra- 
ordinary. As our readers are doubtless well aware, the Act 
only applies to buildings over 30 feet high or upon which a 
“scaffolding” is used in connection with the repair or 
demolition thereof. What then is a scaffolding ? In the 
case of Ferguson v. Green, the applicant for compensation 
was a plasterer who, in order to facilitate his work in the 
interior of a house, had constructed a platform by means of 
two trestles across which he had placed some loose boards. 
The arbitrator before whom the case came in the fire 
instance, decided that this was not a scaffolding, and that. 
therefore, the workman was not entitled to succeed. The 
Court of Appeal said this was right. But when we look a 
a case of Maude v. Brook, which was heard early this rear. 
we find that upon a precisely similar state of facta, the arbi- 
trator had held that such an erection was a scaffolding, upon 
which he awarded compensation—and was upheld by tbe 
Court of Appeal. We have before now adverted to ti 
anomalies which have arisen in the practical application f 
this Act, but this one appears to surpass all others which has: 


come to our notice, 


Workmen's 
Compensation. 
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PRACTICAL METHODS OF OVER- 
COMING THE VIBRATIONS CAUSED BY 
MOTORS. 


7 


By SHERARD COWPER-COLES. 


ABOUT two years ago the writer's attention was drawn to 
the question of finding some means for running motors, 


dynamos and motor transformers in upper floors of buildings 
without causing any noise and vibration, as several actions 
had been brought against tenants of flats and offices for 
causing noise by the ranning of motors. 


Fig. 2. 


' ; 

A number of experiments were tried, using felt, rubber 
buffers and washers, cork, and felt interleaved with lead, 
Placing the motor on a thick bed òf sawdust or coffee husks, 
or some similar soft and comparatively elastic material was also 


experimented with. None of these methods were found to 
entirely remove the nuisance, but only to reduce it. 

Placing the motor on springs, as shown in fig. 1, was then 
tried, and this was found to be entirely satisfactory. The 
machine was not bolted to the floor, but the wood frame on 
which it was placed was merely allowed to rest on the 


AENEA OO, SSSK 
Fia. 4. 


springs, suitable recesses being cut to prevent lateral move- 
ment. The experiments were first of all made on a 14-H.P. 
motor, run at a speed of 1,450 revolutions per minute, used 
for driving light machinery in a room over some resi- 
dential flats and offices, on a badly constructed wooden floor. 
This machine was mounted on springs as shown in fig. 1, and 
a heavy weight was placed on the motor, so as to counteract 
the pull of the belt. The motor has been running 
daily, and not a single complaint has been received since this 
system was adopted. Heavier motors have been mounted as 


7 a 


shown in figs. 2, 8, 4 and 5, and small motor transformers 
are suspended on springs, as shown in fig. 6. 7 


Since writing the above, the author's attention has been 


called to a paper read at the Engineering Conference of the 


Institution of Civil Engineers held in May, 1897, when Mr. 
James Swinburne read a short paper entitled “Should Gene- 
rating Plant be mounted on Springs? Reference is made 
to a small dynamotor which was mounted on springs and 
placed on the top floor of a house; no particulars are given 


as to the method adopted, but the cure was an effectual one. 


Fia. 6. 


Mr. Swinburne mooted the idea of mounting dynamos and 
motors on springs in an article which appeared in Jndusfries 
in 1892. Mr. W. Beaumont has done some good work in 
connection with this subject, and has introduced his * vibro- 
motor principle, which is simple. “If a gear wants to 
wobble, let it wobble. ” 
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THE POSSIBILITIES OF ELECTRICAL SMOKE 
‘DEPOSITION. 


By J. WRIGHT. 


A RECENT “leader” on smoke abatement, in a previous 
issue of this journal, suggests a back reference to some of 
the earlier experiments in the direction indicated by the title 
of this paper—a subject which has been hardly, if at all, 
touched upon during the intervening years. 

In a city like London, where smoke is, to a great extent, 
responsible for the thick, murky fogs which so often come 
upon us during the colder seasons of the year, one would 
have thought that ere this some cheap and reliable method, 


- at least possible with the larger smoke-producing establish- 


ments, would have been perfected and universally adopted. 
The improvement of smoke-consuming furnaces has, per- 
chance, influenced its introduction ; nevertheless, the small 
percentage of these furnaces which has been adopted, points 
to the necessity for a more popular process which will tend 
at least to minimise the enormous quantity of smoke which 
daily pollutes the atmosphere in our great cities and towns. 
In a paper read before the Royal Institution of Great 
Britain on Friday, May 28th, 1886, Prof. Lodge discussed 
this subject theoretically and experimentally. The paper 
was founded on Dr. Tyndall's well-known experiment, which 
consists in holding a heated body in the path of a sunbeam 
or ray of light from some other source, when a dark, dust- 
free space is produced in its neighbourhood. The popular 
theory with regard to this experiment is, that the dust 
particles are consumed in the immediate neighbourhood cf 
the heated object, and that the space surrounding it is, in 
consequence, rendered invisible owing to their absence. The 
incorrectness of this theory was proved in 1881 by Lord 
Rayleigh, who found that, on reversing the experiment by 
D 
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holding a cold body over the beam of light, a similar result 


was obtained in the shape of a descending dark plane in the 
neighbourhood of the object. 

Lord Rayleigh's suggestion was that the dark space might 
be due to the curvature of stream lines produced by the 
moisture in the air and centrifugal force. That this theory 
was also an incorrect one was proved in turn by Prof. Lodge, 
who produced the dark coat on the concave surface of a half 
cylinder of red-hot copper. Here, according to Lord 
Rayleigh’s stream curvature theory, the dust ought to be 
thrown towards the concave surface of the half cylinder, the 
curvature of that surface being negative. 

The theory arrived at by Prof. Lodge as the result of his 
investigations was, that the dust particles were retained out 
of contact with the surface of the warm body by a species o 
molecular bombardment of their own surfaces. „ @ > 

The facts arrived at by experiment were as follows:— _ 

1. The dark plane becomes visible over a cylindrical 
thermometer bulb indicating a temperature only half a degree 
warmer than air. 

2. The dark coat becomes just visible round a body 1° 
hotter than air; at 2° it is distinct, and at 5° it is fairly 
thick. 

3. The coat enlarges with diminished pressure, and narrows 
when the pressure is increased. 

4. In hydrogen the coat is thicker, and in carbonic acid 
thinner than in air. . 

5. If volatile smoke, like volatilised camphor, is used, the 
coats become thicker, though less sharply defined. á 

6. Round a rod of camphor in ordinary smoke, the dust- 
free coat is extra thick, owing to the extra bombardment of 
evaporation. ` 

7. Round cold bodies the coat is practically absent, 
especially on the top of the body, and if the cold is too 
great, no descending dark plane is formed, only a bright 
one. À i 

8. Liquids containing solid powder in suspension (e. )., 
dried ferric oxide in water) form a very narrow dark plane 
over a moderately warm cylinder; but the thickness of the 
plane is so slight, that it is difficult to observe, and it gets 
thinner with increase of temperature, instead of thicker, as 
in the case of gases; hence the experimental rod in a liquid 
must be only gently warmed. 

It is a well-known fact that cold bodies in a warmer, 
dusty atmosphere, have the dust bombarded or deposited on 
them. Instances of this may be seen on the ceiling of a 
room over a hot water pipe, gas jet, or even an incandescent 
electric lamp. 

Another theory advanced by Prof. Lodge, and one which 
ultimately led to the discovery of the smoke-dispersing 
qualities of electrified air, was that the latter became elec- 
trified in passing over the surface of a solid body, and in 
some manner expelled the solid particles contained in it. In 
order to test this theory, a suspended body was electrified in 
an atmosphere artificially charged with smoke. Whilst the 
potential was low, about 100 volts, little effect was produced 
beyond the widening and narrowing of the dark space by 
positive and negative charges of electricity respectively. On 
raising the potential, however, to some thousands of volts 
by means of an influence machine, to such a point that a 


brush discharge was possible, the dark space was suddenly 


and rapidly widened, and the smoke being diffused, was 
deposited on the sides and bottom of the containing vessel. 

The best effects were produced when the conductor took 
the form of a point, and the smoke was deposited like a map 
along the direction of the lines of force. The explanation 
of the phenomenon is as follows :— 

The smoke particles become clectrified by induction and 
ure attracted to one another, and also to the opposite pole, in 
a similar manner to iron filings in the vicinity of a magnet. 
A similar effect is obtained with vapour or damp smoke, 
Which is condensed in the form of mist or fine ruin. 

There are one or two difficulties to be overcome in the 
application of this process to practice. One is the natural 
dranght in an active chimney or flue. This difficulty could, 
however, doubtless be overcome by experimental practice, in 
fact, it has been effected, though in a somewhat inefficient 
manner, by a system of pointed conductors fitted at the top 
of the chimney, and surmounted at a short distanee above 
by a cap or dome of electrified wire gauze or netting. This 


method has been found to assist the draught, and also to 


condense some, though not all, of the smoke. 

Another plan suggested by Prof. Lodge is to suspend a 
sheet, or sheets, of wire netting, provided -with numerons 
points, or barbs, longitudinally along a flue, or chimney, and 
to oppose an opposite conductor on the walls of the chamber 
in the shape of a series of points, 

Another somewhat serious difficulty lies in the matter of 
insulation between the two poles, owing to the deposition on 
the condnctors of soot and smoke particles. I would suggest 
to obviate this a protective insulating sleeve extending over, 
though not actually touching, that portion of the conductor 
nearest its point of support for some few inches from the 
latter. This would at least protect the actual fixture from 
deposit, and, as to the extremities of the conductors, the 
natural draught would probably assist in keeping them clear, 
at least for a certain period, of excessive deposition. 

A development of such a process as that herein discussed 
for the minimising of smoke nuisances is bound to come 
sooner or later, and would, no donbt, be cordially welcomed 
by the victims of a pea-soup fog as well as those iudi- 
viduals and companies who are at present enjoying the 
luxury of a periodical fine at the instigation of certain smoke 
abatement committees. | 
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THE IMPERIAL PHYSICO-TECHNICAL 
INSTITUTION IN CHARLOTTENBURG.’ 


By HENRY S. CARHART. 


THROUGH the courtesy of Prof. Kohlrausch, President of 
the Reichsanstalt, and the Curatorium or governing body of 
the Institution, the writer was accorded the privilege of 
working in the Physikalisch-Technische Reichsanstalt as a 
scientific guest during the last few months of 1899. 

The Reichsanstalt is situated in Charlottenburg, a suburb 
of Berlin just beyond the renowned Thiergarten. The 
buildings occupy an entire square, the larger part of which, 
valued at 500,000 marks, was the gift of Dr. Werner 
Siemens. Jn making this gift, which was offered in land 
or money at the option of the Government, Dr. Siemens 
declared that he had in mind only the object of serving his 
fatherland and of demonstrating his love for science, to 
which he avowed himself entirely indebted for his rise in 
life. The gift was made as a stimulus to the Government to 
establish an institution for physical rescarch. 

The general plan of the Reichsanstalt was adopted in 
1887, and an appropriation of 868,254 marks was made 
and spread over the budget for three years. The main 
building for the first or scientific division was completed in 
1893. The second, or technical division, was housed in a 
portion of the Technical High School till the buildings for 
this division were completed in 1897, All departments of 
activity of the Reichsanstalt are now accommodated on the 
square facing on March Strasse in Charlottenburg. They 
include the division for pure scientific research, mechanical 
measurements of precision, electrical measurements and in- 
struments, the measurement of large direct and alternating 
currents and electromotive forces, the optical department, 
the department of thermometry, the department of pyrometry, 
and the department of chemistry. To these, as auxiliaries, 
should be added the power plant and the workshop. 

The two divisions into which the Reichsanstalt is divided 
correspond to the two paramount objects which the founders 
had in view, viz., research in pure science, and the cultiva- 
tion of precision in the technical applications of science. 
All the applications of science rest on the foundation of pure 
scientific discovery. The creation of new and improved 
methods and instruments for physical measurements requires 
the most exhaustive and painstaking investigations as a pre- 
liminary to a steady and confident advance. The practical 
value of research in pure science is no longer in question. 
The wise founders of the Reichsanstalt made no mistake in 
coupling an institution for the promotion of technical pre- 


è Abstract of a paper presented at the 146th meeting of the 
American Institute of Electrical Engineers, New York, September 
26th, 1900. President Hering in the chair. 
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cision with one for the prosccution of research in physical 
peience. 

The chief officer of the Reichsanstalt is the President, and 
the most distinguished physicist of the realm is sought for 
this position, Helmholtz was taken from the University in 
Berlin to become the first incumbent of the office; after his 
death, in 1894, his successor as professor of physics in the 
University, Prof. F. Kohlrausch, became his successor as 
President of the Reichsanstalt. . 

The President, who is at the same time director of the 
first division, is held responsible for the successful work of 
the Reichsanstalt. All other officials are, therefore, subordi- 
nate to him. 

The specific duties of the President may be briefly enume- 
rated. He must lay before the Cnratorinm, at its annnal 
meeting, the following :— 

1. A report on the work executed in both divisions, 

2, The plan of work for the undertakings to be carried 
ont during the ensuing year. 

3. Propositions relative to the money to be expended for 
scientific and technical work; also for salaries and remune- 
rations. 

4. Propositions relative to the rank of permanent asso- 
ciates and assistants; also relative to the bestowal of places 
to work in the Reichsanstalt as scientific guests, 

He takes a vote on the propositions in 3 and 4, and reports 
the conclusions of the Curatorium to the Government for 
approval. It is also the duty of the President to sign 
vouchers for all payments, and he is held responsible for the 
proper expenditure of the money appropriated for the main- 
tenance of the Institntion. 

The different functions of the two divisions composing 
the Institution are defined in rather broad terms. It is the 
duty of the first division to carry out physical investigations 
requiring more uninterrupted time on the part of the 
observer, and better accessorics in the way of instruments 
and local appliances, than private individuals and laboratories 


of institutions for teaching as a rule can offer. These investi- 


gations shall be carried out partly by officers of the Anstalt, 
and partly, under their oversight, by scientific guests and 
voluntary workers. By scientific guests in general are meant 
the holders of scientific positions in the German Empire, 
who wish to prosecute scientific researches, the plan of which 
they have submited and for which they have not at home 
the neccesary appliances. They must be recommended by 
the State in which they reside, and must be accepted hy the 
Caratorinm. 

Young men may be accepted as voluntary workers who 
have proved their ability by scientific publications. They 
will undertake researches which have been determined upon 
by the Curatorium or the Director; or they may ‘investigate 
subjects which they themselves suggest, and which appear to 
the Director to be practicable aud worthy of execution. The 
scientific results obtained must be published only at the dis- 
cretion of the authorities of the Institution, who reserve also 
the right to publish them in the researches of the Reichsan- 
stalt. Provision is made that voluntary workers shall not 
use the Institution for private ends, nor to obtain patents. 

The second division of the Reichsanstalt is placed under a 


Director, who is subject to the higher authority of the Presi- 


dent. Such a Director was considered necessary, on account 
of the special work of this division, as well as because of 
the intimate relations into which it is brought with many 
persons engaged in industrial pursuits. He should therefore 
not only be a scientific man, but should, ut the same time, 
have some technical knowledge of the applications of science. 
Under the Director are placed the permanent heads of the 
sub-divisions of the technical department, one having the 
oversight of thermometry, one of optics, two of electricity, 
and one of mechanical measurements of precision, Along 
with these, and of the same rank and compensation, is the 
director of the workshop. Under him, at present, are eight 
mechanics, and the shop is provided with the finest tools for 
the execution of the most exact work required by the Insti- 


tution. The annual expenditures for 1889 were as follows: 
1. Expenditures for salaries and labourers ... 206,604 M. 
2. Miscellaneous articles, experimental work 
and care of buildings 127,000 ,, 
Total 333,604 M. 


The receipts for calibrating instruments, testing mate- 
rials, verifying standards, and the like, now amount to 
about 40;000 M. annually. This sum should be deducted 
from the yearly expenditures, leaving a net sum of about 
300,000 M. 

In round numbers, the Reichsanstalt has cost $1,000,000, 
and the annual appropriation for its maintenance is $75,000. 

A very pertinent inquiry is, what are the results of all 
this expenditure? Might not more good be accomplished 
by State aid to some existing technical school or university? 
Tn the memorials to which reference has already been made, 
Prof. von Helmholtz and Dr. Werner Siemens pointed out 
the advantages likely to accrue to Germany from the main- 
tenance of an Imperial institution for research, which should 
at the same time assume the cognate function of fixing and 
certifying standards of mechanical and physical measure- 
ments. 

Attention was drawn to the fact that other countries, 
notably England, had enjoyed great renown in science 
because of the brilliant researches and discoveries of some 
of her scientific men, who had the good fortune to be 
of leisure and large private means, and the scientific spirit to 
devote them to investigations demanding both as a sine qua 
non, These conditions the memorialists declared were lacking 
in the fatherland. Her scholars, who had the enthusiasm 
and the capacity for exact scientific investigation, possessed 
neither the private fortune to devote to it, nor the uninter- 
rupted time for the execution of the work. They were to 
be found among the men engaged in teaching, but their 
professional duties absorbed their time to such an extent 
that only an inadequate residue remained; and even that 
little was divided into fractions too small to admit of the 
sustained and continuous attention which any important 
investigation demands, 

It was further pointed out that if the Government would 
supply the conditions favourable to scientific discovery, the 
men could be found whose work would reflect great credit on 
the State, while the interaction between pure science and its 
applications to art and manufactures would put Germany in 
the forefront of scientific renown and of the intelligent appli- 
cation of science to useful purposes. 

It was further urged by Von Helmholtz that the brilliant 
investigations of. Regnault and other French physicists 
many years ago should now be repeated with the superior 
methods and instrumental appliances available at the pre- 
sent time. These investigations drew the attention of the 
scientific world to France, and made it the focus of scientific 
interest. Her instrument makers, even up to the present, 
have reaped a rich reward in foreign orders for instruments 
made eminently desirable, and almost indispensable by these 
distinguished French investigators. l 

Other problems, too, needed solution, problems forced to 
the front by modern requirements and discoveries. The 
applications of electricity, for example, present new ques- 
tions for science to answer, while the interests of the con 
sumer at the same time call for some form of control by the 
State of the instruments employed in fulfilling contracts. 
The very units in whieh such measurements are made need 
to be authoritatively settled—a task demanding the highest 
manipulative skill in experiment, and the most refined 
appliances which experience can suggest and money pur- 
chase. 

The German Government admitted the force of these con- 
siderations and made splendid provision, both for pure 
science and its technical applications, by founding the Im- 
perial Institution at Charlottenburg. The results have 
already justified in a remarkable manner all the expenditure 
of labour and money. The renown in exact scientific 
measurements formerly possessed by France and England 
has now been largely transferred to Germany. Formerly 
scientific workers in the United States looked to England 
for exact standards, especially in the department of elec- 
tricity. Now they go to Germany. So completely has the 
work of the Reichsanstalt justified the expectations of its 
founders, and so substantial are the products of this already 
famous Institution, that other European nations are follow- 
ing Germany’s example. Great Britain has already made 
au initial appropriation for a national physical laboratory 
to be organised on a plan similar to that of her Teutonic 
neighbour, Mr. R. T. Glazebrook, who has long served as 
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Secretary of the Electrical Standards Committee of the 
British Association for the Advancement of Science, has 
been appointed Director, and has entered on his duties. The 
new Institution will absorb the old Kew Observatory, and 
other buildings will be added at once for the extension of the 
functions of this Observatory, so as to include the larger 
enterprise contemplated in the establishment of the new 
National Laboratory. 
-(To be continued.) 
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CURRENT SPECIFICATIONS. 
XXXVII.—BRISTOL ELECTRIC CRANE. 


SUMMARY. 


Extent of Contract.—Supply and erection at Avonbank electricity 
works of one electrically-worked crane. 

Working Load of Crane.—15 tons. 

Approximate Span.—47 feet 9 inches. 

Test Load.—One and a quarter times normal full load. 

Total Vertical Lift.—45 feet. 

Clearance from Centre of Rails to Engine Room Wall.—9 inches. 
Clearance from Top of Running Rails and Lowest Portion of Roof.— 
9 feet 9 inches. 

Speed of Longitudinal Travel.—50 feet per minute. 

Speed of Transverse Motion.—20 feet per minute. 

Hoisting, Slow Specd.—15 tons, 4 feet per minute. 

Hoisting, Quick Speed.—3 tons, 18 feet per minute. 

System of Workiag.—One motor of Siemens or other approved 
make, semi-enclosed type. 

ge Circuit.—500 volts. 

Switch Gear.—An approved starting switch and resistance, and 
minimum release. 

Mechanical Gearing.—To be so arranged that crane may be worked 
by hand power for all motions when desired. 

Alternative Ojfer.—An alternative offer for a three-motor crane 
may be submitted 

Specified Date of Completion.—June ‘21st, 1901. 

Penalty fot Late Completion.—£50 per week. 

Npecificd Terms of Payment.—Forty per cent. of contract price 
on delivery of the whole of the materials, 40 per cent. on comple- 
tion, 20 per cent. 12 months later. 

Length of Period of Maintenance.—Twelve months from date of 
completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

` Stipulations as to Wages Paid to W'orkmen.—Acceptable. See 
comments below. 

Amount of Surcty demanded from Contractors.—Two, to be jointly 
and severally bound with contractor in sum of £200. 

Arbitration Proposal. Limited. See comments below. 

Date for Receipt Tenders.— November 22nd, 1900. 


— 


The specification before us has been prepared by Mr. 
H. Faraday Proctor, A. M. I. C. E., M. I. E. E., the city elec- 
trical engineer of Bristol, and asks for the supply and erec- 
tion at the Avonbank electricity supply station of one 
15-ton electric travelling crane. 

The span is 47 feet 9 inches, the total vertical lift 
45 feet, and the test load 14 times the normal load. 

Although offers are asked for one motor capable of work- 
ing the three motions, hoisting and longitudinal and trans- 
verse travel, it is open to tenderers to quote as an alternative 
for three-motor cranes. 

It is expressly stated that only tenders from crane manu- 
facturers will be considered, the motor mentioned in the 
specification being of Messrs, Siemens’ semicenclosed type, 
though this latter may be“ of other approved make.“ 

Many of the general conditions are of such a character 
that they may be accepted by the contractor without unduly 
increasing the business risk of the contract, but in several 
particulars modifications may fairly be asked ‘for. 

Powers are reserved by the following clause to the engi- 
neer to extend the due date of completion, should any 
unavoidable cause have delayed the work. 

This is only reasonable, though in some specifications 
the wording of the clause is such that no alteration is per- 
missible. 

The contractor shall commence the erection of the crane and 
other goods covered by this contract not later than June Ist, 1901, 
aud he must complete the whole of the works by June 21st, 1901. 

Provided always that if any general strike or other unavoidable 
eause shall, in the opinion of the engineer, hare unduly delayed or 


impeded the contractor in the completion of the contract, it shall be 
lawful for the engineer to grant an extension of time, if he shall think 
fit, without affecting the validity of the contract. If the engineer, in 
exercise of any power vested in him by the contract, shall substi- 
tute another date, in writing, for the completion of the works, the 
contractor shall complete the same by, or before, the substituted 
date, as though the same had been originally inserted in the con- 
tract. Should the contractor fail to complete the works at the 
times and in the manuer specified in the contract, he shall pay to the 
Corporation, by way of liquidated damages, and not as a penalty, the 
sum of: £50 per week for each and every week during which the works 
remain incomplete. 


Another good feature is the manner in which the con- 
ditions as regards maintenance are stated. The onus of proof 
of fault on the part of the contractor is thrown on the 
Corporation, and results of acts of wilful carelessness on 
the part of the servants of the Corporation are expressly 
excluded from the operation of the clause. As worded, it 
reads :— 


The contractor shall, for a period of 12 months after the date of the 
engineer’s certificate of completion, maintain the work and keep it in 
perfect repair. If, during this time, any defects of materials or 
workmanship should appear, or if the efficiency of the work should 
in any way deteriorate, the contractor shall forthwith make good 
such defects or deterioration at his own cost, and to the satisfaction 
of the engineer. 

In the event of the eontractor failing to comply with the stipu- 
lations of this clause, it shall be lawful for the Corporation to make 
good any defects and deterioration, and deduct the cost of this from 
any money due, or to become due to the contractor. Provided always 
that the contractor shall not be liable for damage to the work after com- 
pletion, and during the period of maintenance, if such damage shail 
have been caused by fire, or by any wilful act, or neglect of the servants 
of the Corporation, or by fair wear and tear. 


I any part of the materials supplied are found to be 
unsuitable, it is open to the Corporation to make use of the 
rejected parts on paying 5 per cent. per annum of their cost 
price. This power is contained in the following stipula- 
tion: 

If the work, or any part thereof, fails to pass the standard of test 
specified, the engineer may totally reject such work or part thereof, 
and the contractor shall submit to a deduction being made from his 
contract price according to the schedule of prices hereto annexed, 
or, where the rate is not contained in the schedule, according to the 
estimate of the engineer, in respect of such rejected work, the inten- 
tion being that it shall be lawful for the Corporation to obtain, 
without additional cost, the particular work from another party if 
the present contractor shall fail to carry out any works, or part of 
works, in strict accordance with the specification. In the event of 
the Corporation rejecting the works, matcrials, or plant supplied, or any 
portion of such works, materials, or plant, they Shall have power to 
retain and use them, paying For ‘such use the sum of £5 per cent. per 
annum upon their value, until such time as they can substitute other 
suitable works, materials, or plant ig place thereof. 


Sub-letting is forbidden except by express permission of 
the engineer :— 

The contractor shall not underlet or sub-contract’ with any person 
or persons for the execution of any portion of the work without the 
written consent of the engineer, nor shall he assign the contract 
without the written consent of the Corporation. 

The clause relating to wages to be paid to workmen may 
be accepted by any firm of high standing. It reads :— 

The contractor shall pay his workmen the rate of wages generally 
accepted as current for a competent workman in his trade, under a 
penalty of 450, or under pain of forfeiting the contract, at the 
option of the Corporation. 
and may be considered as an interpretation of the fair wages 
clause, which should be acceptable to all parties. 

One curious stipulation reads :— 

In case the terms of the contract are not duly performed: the 
party failing to perform the same shall (in addition to any other 
liability under the contract) pay to the other party a penalty 
of £1. 

We wonder that more of those municipal engineers who 
either hold or have held prominent positions in the Muni- 
cipal Electrical Association, do not adhere to the wording as 
agreed upon between the representatives of the Municipal 
Electrical Association and the Electrical Plant Manufac- 
turers’ Association. 

The arbitration proposal made in the specification is 
limited in its application, several important pointe, especially 
any relating to the correct interpretation of the specification, 
being left to the sole decision of the engineer. The actual 
wording is :— 

If any dispute or difference (erclusive of all questions within tv 
powers of, or which are to be determined by the engineer) shall arise 
under this contract between the Corporation and the contractor 
upon any matter whatever arising out of this contract, such dispute 
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or difference shall be referred to an arbitrator, and this contract 
shall for such purpose be a submission under the Arbitration Act, 
1889.” 


while the phrasing of the model clause is :— 


In case any dispute or difference shall arise between the purchaser, 
or his engineer on his behalf, aud the contractor, either during the 
progress of the works, or after the determination, abandonment, or 
breach of the contract, as to the construction of the contract, or as to 
the reasonableness of any extra charge, or as to the withholding by 
the engineer of any certificate to which the contractor may claim to 
be entitled, then either party may, within 72 hours, but not later, 
give to the other notice in writing of the existence of such dispute 
or difference, and such dispute or difference may be referred to 
arbitration, which arbitration shall be deemed to be a submission to 
arbitration within the meaning of the Arbitration Act, 1889. 


We consider that to be of real value the operation of an 
arbitration clause should be unlimited, and tenderers no 
doubt have stipulated to that effect. 


VACUUM DRYING APPARATUS. 


THE patent vacuum drying apparatus, of which Herr Emil 
Passburg, of Bruecken - Allee, 33, Berlin, has long made a 
speciality, is very largely used by Continental manufacturers of 
cables and electrical machinery, and an effort is being made 
to bring it more prominently before the attention of similar 
firms in this country. These dryers are employed in a very 
large number of chemical and explosive factories in Europe, 
and, judging from the number of repeat orders received, the 
service they have rendered has been more than satisfactory ; 
but we are concerned chiefly with their application in the electrical 
manufacturing industries, and a few circulars which are before us 
contain not only brief descriptive notes and illustrations, but also a list 
of some of the more important electrical factories and electricity 


works which are using the apparatus. Such firms as the Union 


Electricity Company, of Berlin, the Helios Company, Messrs. 
Brown, Boveri & Co., Messrs. Siemens & Halske, and the General 
Electricity Company, of Berlin, are among the Continental cable, 
dynamo, and motor factories, and Messrs. Felten & Gilleaume, 
and Messrs. Pirelli & Co. (Milan), are listed among the india-rubber 
works where Mr. Passburg’s machines are at work. The English 
users include the India-Rubber Company, of Silvertown; Mr. 
Isidor Frankenburg, of Manchester; Messrs. Reddaways, of 
Manchester; Burroughs, Wellcome & Co., of London; and 
Electromotors, Limited, of Manchester. _No doubt as the dryer 
becomes better known, its use in this country will rapidly extend, 
particularly among the large number of dynamo and motor makers 
and cable manufacturers. It is made of cast or wrought- 
iron of various sizes and construction, according to the 
particular class and extent of work for which it is required. 
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The apparatus is designed to remove the water thoroughly, rapidly, 
and at low temperature from materials, bringing about a great 
saving in time, fuel, cost of plant, and working expenses. 

The apparatus consists of a cast or wrought-iron chamber, or 
ey linder, which is closed hermetically at one or both ends by doors. 
The apparatus contains a number of closed steam or heating shelves 
or pipes, arranged one above the other, or round the sides of the 
dryer. The shelves are, as a rule, made strong enough fora pressure 


of 75 lbs., the pipes for a higher pressure, On these are placed iron, 
copper, galvanised perforated iron or earthenware trays, or trolleys 
which contain the material to be dried. After the door, which is 
fitted with an iudia-rubber joint, has been closed, a high vacuum 
of at least 28 inches of mercury is created by means of an air- 
pump, whilst exhaust or live steam passes through the heating 
shelves or pipes. At a very moderate temperature of the material 
to be dried—about 95° F. (35° C.)—the water in the corresponding 
vacuum begins to evaporate briskly out of the substances, and the 
latter dry rapidly. The charging of the chamber is simple, and its 
working clean and reliable. The temperature may be regulated by 
valves in the steam pipes. As to the steam consumption, we 
understand that this is very small. As a rule only 1°2 Ib. of heating 
steam is required to evaporate 1 lb. of water out of the previously 
heated substance that is to be dried. This includes the motive 
power for the air- pump, where the exhaust steam from the air- pump 
engine is used for heating purposes. Such an economical consump- 
tion of steam is only possible by drying under vacuum. Summed 
up in a sentence, Herr Passburg claims for his system that it isa 
rapid and economical method of drying material for electrical manu- 
facture, at a very lowtemperature. The dryers for india-rubber and 
chemicals used for vuleanising are made for a capacity up to 3 tons 
of rubber per 24 hours. A drying chamber of No. 5 size, which 
occupies only 8 feet x 6 feet 6 inches x 8 feet, will dry 2 cwt. in 
one or two hours, or 14 tons of wet rubber in 24 hours. Size No. 9, 
which is for dynamos, motors, large anchors, bobbins, and such like 
work, is shown in our illustration. 

An important factor with this drying system is the combination 
with the apparatus of a testing arrangement, which tells exactly 
when the drying process has been terminated. With the manufac- 
ture of cables this is especially important, as the expensive un- and 
releading of an insufficiently dried cable cannot occur; in a similar 
way it also refers to motors and dynamos, where not unfrequently 
the copper under the insulation has oxidised through the latter not 
having been sufficiently dried before being impregnated, and it is 
therefore of the utmost importance that the insulation should be 
as absolutely dry as possible before being dipped. As this is only 
possible under vacuum, which process is again quite independent of 
climatic influences, the vacuum dryers have proved to be an impor- 
tant acquisition to electrical manufacturers. 


ELECTRIC SHOOK FATALITIES, 


THs NEWPORT ACCIDENT, 


Ax adjourned inquest was held at the Town Hall, Newport (Mon.), 
on Friday last, touching the death of Mr. Thomas William Griffiths, 
electrician at the Newport eiectrical works, whose death occurred 
on Monday afternoon, November 12th, under circumstances which 
are shown by the evidence hereafter. The Mayor of the borough 
was on the bench with the Coroner, as well as two factory inspectors 
(Mr. Augustus Lewis and Mr. T. O. Edwards) representing the 
Home Office. 

FRED. ARTHUR WATKINS, switchman at the works, said: The 
deceased was one of three electricians in charge of the works under 
Mr. Copland, the manager. The accident happened on Monday, 
November 12th, at 3.55 p.m. Deceased was behind the switch- 
board, where he had gone after receiving a telephone message from 
one of the jointers on the mains. Mr. Griffiths asked witness to 
hold up the cable, which he was going to connect on to the circuit. 
The current had been stopped at No. 4 panel to allow the men outside 
to work on the cable. No one was allowed to go behind the board 
unless some one in authority went with him; it was necessarily a 
dangerous place. Deceased should have had india-rubber gloves 
on; they were kept on a table in the switch room. He was con- 
travening the regulations of the works in not putting them on. 
India-rubber insulating mats were laid the whole length of the 
switchboard, and there was plenty of room for four or five men 
standing abreast. Deceased had misplaced a spanner, aud was 
crouching in front of No. 4 panel, and said, “ Where's the spanner?” 
The next thing witness saw was a flash and deceased rolling over on 
his back. There was no smell of burning. Witness did not see 
clearly what he touched, but he must have come in contact with 
some live terminals. From what he saw afterwards, he thought his 
left knee must have touched a terminal. When witness saw what 
had happened, he went to the top of the switch room steps and 
shouted for help. One or two others came up and tried artificial 
respiration. A notice showing diagrams from the EĻECTRICAL 
Review illustrating modes of artificial respiration was hung up in 
the room, and attempts were made for 35 minutes to promote 
respiration. A medical man was sent for at once. There was 
D tban 4 feet clear space between the switchboard and any 
wall. 

In answer to the chief Home Office inspector, W1rngss said a type- 
written letter was fixed up in theswitch room warning persons not 
to make connections or do switch work without the aid of gloves 
and mats provided for that purpose. Witness did not have gloves 
on. The only other person behind the board was a.pupil. 

Percy CHARLTON, a student at the Newport electricity works, 
said he went behind the switchboard to see some gear which had 


been tested. He saw deceased working with a spanner on a terminal 


of the dead panel. Witness saw a flash reflected along the panels, 
and noticed deceased spring up into the air and fall on his back. 
He groaned a little, and doubled himself up. Witness ran after 
Watkins and shouted for help, and then pulled deceased away and 
straightened his legs out. 
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ARTHUR HAROLD FELTON, one of the electricians in charge, said 
he was called after the accident to help the deceased. A little piece 
of scorched cloth, corresponding with a rent in the knee of deceased's 
trousers, was seen on the live terminal. : 

In answer to the Home Office representative, WIINESss said the iron 
door leading to the back of the switchboard was not necessarily 
kept locked, but anyone going behind would have to speak to the 
electrician in charge. He should also consult the log sheet kept in 
front. Witness did not always wear gloves when working behind 
the board, and said he did not think he should alter his practice 
after the accident. Of course, if an accident occurred, he would 
have himself alone to blame. A man could work better without 
than with gloves. 

CHARLES DALZIEL COPLAND, borough electrical engineer, said he 
had been in charge of the works since 1895. He weut to Newport 
as Mr. Hammond's local engineer in 1894, and ever since then he 
had had an intimate knowledge of the station. Deceased was 
employed at the works in 1896 as an electrician totake charge. He 
had had a previous short experience at Leeds. Witness had worked 
without gloves just in the same way as the deceased. 

The CoroxeR : Familiarity has bred contempt then? 

Wir NEss: Well, not that exactly. With india-rubber gloves one 
must be quite sure that they are perfect, or else there may be more 
danger than working with the open hand. A hole as big only as a 
pin will admit current. He should, however, expect anyone ae 
at the terminals, alive or dead, to wear gloves. He did not thin 
anything could be done to make a switchboard less liable to acci- 
dent without still more complicating matters. No doubt the 
deceased was in an unsteady position whilst crouching down to con- 
nect the circuit terminal with the earth main, but he did not think 
the suggestion of Mr. Lewis (representing the Home Office) of raising 
the working place so as to allow of a man working in a standing 
position was practicable, because it would involve raising the plugs 
too high for practical purposes. The switchbcard was designed and 
supplied by Fowler's, of Leeds, and he thought it was the best 
board of the sort that could be made. There had never been a 
serious accident at the works before. There was no doubt that if 
the deceased had worn gloves he could uot have got the fatal shock. 
He was an experienced man. 

The result of the post-mortem examination made by Dr. Vines and 
Dr. Macormack was stated by the latter gentleman. The heart 
was dilated and the blood dark, but the left side of the heart was 
contracted. The lungs were healthy. The liver was very much 
enlarged. Further examination of the heart and liver showed that 
both were in a diseased condition; with the organs in this 
state a very slight shock would kill him, and he was even 
liable to dic at any time. He considered that, having regard to the 
fluid state of the blood, the cause of death was an electric shock 
acting upon a diseased heart. It was difficult, however, to say 
whether the deceased fell and then fainted, or fainted first and then 
fell against the live terminal. The immediate cause of death was 
paralysis of the heart. The deccased, with such a heart «nd liver, 
would not live long in auy case—-probably not more thau two or 
three years. | 

After the Coroner had delivered au address, the jury returned a 
verdict that death was due to paralysis of the heart, causcd by an 
electric shock. ‘They exonerated the officials of the works from all 
blame, aud considered that Mr. Copland, the chief electrical engi- 
neer, had taken all necessary precautions, but they thought that iu 
future the management should sce that gloves were worn. 
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THE MARYLEBONE ACCIDENT. 


Ou Thursday last week Dr. George Dauford Thomas, coroner for 
Central London, held au iuquiry at the Marylebone Coroner's Court 
into the circumstances attending the death of Rowland Herbert 
Peckworth, aged 22 years, an assistant electrical engincer, who died 
from an electric shock whilst at work at tha Metropolitan Electric 
Supply Company's works at South Street, Marylebone, ou Tuesday 
morning, 13th inst. Mr. G. Blenkensopp, H. M. Inspector of 
Factories, watched the case on behalf of the Home Office. 

RuchENx Peckworru stated that the deceased, his son, had 
been in the employ of the Metropolitan Electric Supply Company 
as assistant electrical engineer at their works at South Street, Mary- 
lcbone, for 18 months, and he enjoyed excellent health. On 
Tuesday morning he received atelegram informing him of the death 
of the deceased, and he afterwards heard that the deccuscd was 
engaged at the works in putting in a switch at the switchboard, 
When his hands, by some menus, came into contact with the curreut, 
and his death was instantly caused. ; 

Grys BranpeN, a switchboard attendant in the employ of the 
©- Metropohtan Electric Supply Company, stated in answer to 
questions by the Coroner, that men engaged at the works were 
lustrueted as to their duties and what precautions it was necessary 
to take. Gloves were provided for use iu the work. On Tuesday 
morning at seven o'clock witness went to the works and found the 
deveased there, at work. At balt-past eight he and the deceased 
were cuyaved in counecting some large cables with the switch. 
Deceased would not wear gloves but would use insulated handles, 
wed af sneh were uwd the work could be done with perfect 
safety. He turned round and saw the deceased falling; be then 
noticed that deceased had received a shock, he evidently, instead of 
faking hold of the insulated handle, bavine taken hold of the metal 
work with both hands, the result being that the current had passed 
through dam. Ie pulled him away by taking hold of his coat. 
Means were at once used to restore him, but without avail A 
the tor was called and at was found that he was dead. 

A JUROR a-ked if there was any likelihuud of witness receiving a 
shock in pulling the deseased away? 


The Witness said that there was if he had attempted to pull 
him away by the hands, and therefore he took hold of him by the 
coat. 

By the Coroner: There was no doubt but that the deceased 
took hold of the switch thinking at the time that it was not charged. 
Deceased could see by a lamp overhead whether the current was 
on or off. l 

The CoRoneER said that deceased must have by mistake taken hold 
of the metal and got a current through it. 

ARTHUR Wyatt, superintendent of the South Street station, 
stated that the deceased had been an assistant for 18 months, and 
he was well acquainted with the duties and regulations with regard 
to what precautions it was necessary to take for safety. There was 
at the works a large switchboard, and there were certain connections 
with it, in fact, over a dozen. The connections could be made with 
perfect safety if the deceased took hold of the insulated handle. 
The switchboard itself was insulated. Deceased went on night 
duty and had been at work all through the night receiving current 
from the station at Willesden. Witness went to the works about 
half-past nine on Tuesday morning and then found that the decvased 
was dead. The deceased had evidently intended to make a connec- 
tion and he took hold of a switch with both hands, evidently having 
forgotten that the switch was fully charged, and the result was that 
the current passed completely through him. Had deceased locked 
above his head he would have seta whether the current was ou or 
not by the pilot lamp. At the time of the accident the voltage wus 
1,000. In reply to the Coroner, the witness said that he examined 
the machinery and found nothing amiss with it. The work that 
deceased was doing was similar to that which he would do evcry 
day. 

By the Factory Inspector: There was nothing to prevent 
deceased touching the metal if his hand slipped. There was ex- 
posed metal on the switchboard. If the switch was taken hold of 
by the handle all was safe. 

Dr. Joun PoLLOCR Siupson stated that he was called to we the 
deceased, and found him dead. The hands were both destroyed, 
clearly showing that clectricity had passed through the body from 
one side to the other, and death was caused instautly froin shock. 

REGINaLD Topp, chief engineer to the company, ssid that 
the ordinary precautions were taken for the safety of thuse engaged 


aut the works, and to enable anyone to see whether the current was 


on a switch, there was a pilot lamp above. It was evident that iu 
this instance deceased took hold of the switch by the metal pertiou 
with both hands, thinking the current was off. He would con-ider 
whether it was possible for some method to be adapted by which a 
similar accident could be avoided in the future. The switch wa> 
constructed so that it should be used by one hand only, aud to pre- 
vent the hand slipping from the insulated handle on the bare metal 


there was a flange at the end of it. 


GEORGE BLENKINSOPP said that he bad visited the works, and 
found that there was certain metal on the switchbuard that was 
exposed. In 1896 a Royal Commission made a number of recon: 
mendations, one being that with regard to switchboards all me‘al 
work should be insulated or means taken to make it impossible for 
workers to touch it. The recommendations of the Committee had 
up to the present not been put in force by the Hume Office 
authorities. : 

The Coroner said that he should not advise the jury to recom- 
meud in their verdict any particular kind of protection te be taken. 
because they, as laymen, might recommend something that might be 
unsuitable, They had better leave it to the company to find out wuat 
was the best method to adopt. | 

The jury returned a verdict that the deceased died from the 
effects of shock from electricity arising ata time when the dereaseds 
hands came in contact with the electric current of a switch when he 
was changing the current, and that the death arose from accidvatal 
causes. The jurors would recommend to the immediate considera- 
tion of the company the necessity of protecting the metal switches 
in such a manner that a similar occurrence cannot happen again. 


THE AUTOMOBILE CLUB TRIALS OF 
ELECTRICALLY-PROPELLED VEHICLES. 


— 


Tun Automobile Club of Great Britain has done goal 
service to the electric vehicle industry of this country by 
inaugurating the trials which we describe in ott 
last issue, and the best thanks of those interested an 
due to the Club and to the judges and obst, 
who gave much time and patience, as well as te Ur 
seerctary of the Club for his able organisation ander ven 
difficult circumstances. The results obtained under ot a 
disadvantages must be accepted as proving the practical; 
of electrical propulsion on common roads. The tres 
in every way established the commercial utility of tis 
electro-mobile onee for all in this country, The lors: 
distance run on rough roads and through hilly dis:ries 
on one charge, the case of Control, their vebali . 
smoothness in rounnipe@ absence off vibration, and coon 
clectric cer, make athe’ electrically-propelled tarriage = 
assured SUCCESS. 
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One of the conditions (7) was that the place of assembly 
and routes were not to be made known to the competitors 
until shortly before the trials. This was an unusual condi- 
tion, and is believed never to have been previously made 
imperative in the trials of petrol cars. It is difficult to 
understand the reason for such precaution, and certainly it 
had the very great disad vantage of not letting the public or 
those interested know where to view the carriages en roule. 

The station chosen, as our readers have already been 
informed, was Chislehurst : the stables and yard in which 
the carriages were assembled 80 became a quagmire, 
owing to the extremely wet weather and -heavy traffic. 
The station engineers, however, did their very best to make 
everybody comfortable, but the mud rendered it impossible to 
give proper attention to the cars. . 

The conditions hitherto applied to petrol cars are not 
altogether suitable for electric cars. When. petrol cars 
stop the engine still continues to work, whercas the opposite 
is the case with electric cars. | | | 

As to the conditions of the trials, the charge taken by 
each carriage was recorded each day. The method of 
observation during the runs by noting the time and current 
taken every five minutes was open to question, and was 
vertainly not strictly reliable, as it did not take into 
account the intervening reading. As an example, when 
going downhill a mile could have been run in the five 
minutes, and no record taken of the small current used. 
The mean of the readings are useful as a guide, taken 
with the drop of voltage during the run, and the total 
watt-hours could be calculated from a curve of the same 
battery discharged at approximately the same rate as 
during the trip. The results, however, when they are 
made known, will doubtless be instructive. l 

Another condition was that all stops on the journey other 
than for traftic, or without reasonable cause, should be taken 
as running time. This, however, would make any calcula- 
tion of watt-hours per ton-mile impossible. It was stated as 
a reason for this condition that electric batteries recuperate 
during stoppage. This is not exactly correct; a stop docs 
allow the depolarising gas to pass off, and the battery starts 

fresh with all possible E.M.F., but this is an advantage 
inherent to celectrically-propelled vehicles, and is a most 
useful feature at the end of a long journey. 

The route chosen for the first day's run was over exceed- 
ingly hilly country, with long gradients of 1 in 40, 1 in 20, 
and short hills of 1 in 10; the route bristled with notice 
boards—‘ Caution to cyclists, this hill is dangerous.” In 
the whole 35 miles there did not appear to be five of 
level road. Two expert cyclists who followed the cars on 
this day, described-it as “mountain climbing and mud 
pushing,” and stated they would rather cycle the 50 odd miles 
from London to Brighton than the 35 miles chosen, and this 
was the generally accepted opinion. The weather was 
unpropitious; it was raining and cold, and the roads were very 
heavy in places ; as a consequence, anything like long distance 
runs, or good average speed was impossible. The speed down 


hills had to be repeatedly checked for fear of side-slip. In spite 


of all this, five of the seven carriages that started ran 
practically the whole distance. One carriage ran nearly 
60 miles, and a smaller vehicle 37 miles on one charge. 

The second day’s run was taken as a hill-climbing test, 
and all the five carriages did the distance, two of them 
running about five miles in addition. 

The third day’s ran was about 30 miles on the same roads 
as the first and second days’ trials; four of the five carriages 
did the distance, and the other one had trouble with its 
chain gearing owing to clogging of bearings with road sand. 

The fourth and last day’s run was optional, but four of 
the carriages did long journeys. 

On the whole, under the more than ordinary difficulties, 
dhe four days’ successive spins were made with an aggregate 
of about 600 miles for the five vchicles,.or an average of 
a 30 miles per day for cach vebicle with hardly a 

ap, ö 

It will be interesting to compare these with some 
eXperimental trials of electricully-propelled vehicles recently 
made in America. The figures given of these trials, as the 
result of many runs, varied from 25 watt-hours per ton- mile“ 
7)n)nVn)VõͤͥͤͥͤĩV??. oꝛ·j ]² n ð—-⁰mm ð⅛x v ee ae ee 


Reduced to English weight. ° 


on slight down grades, to 200 watt-hours per ton-mile on 
slight up grades over very rough road, cobble and macadam ; 
the average results obtained on streets of New York with 
some gradients of 1 in 40, being 100 watt-hours per ton- 
mile (English ton). The cost of 100 watt-hours per ton- 
mile: at 3d. per unit, comes out at two-thirds of Id. 
In a recent run of an electric carriage from London 
to Brighton, 53 miles, on one charge, through very hilly 
couutry, but with good roads, the journey was made at an 
average speed of 10 miles per hour for 150 watt-hours per 
ton-mile, which, at 3d. per unit, is practically $d. per ton- 
mile, an allowance of 25, per cent. being added for loss in 
charging. This result agrees with the figures obtained in 
New York, and tends to confirm the favourable opinions 
formed as to the future of electrically-propelled vehicles. 

One of the most interesting features in the Club trials 
was the recuperation, or charging the batteries, down steep 
hills; on some of the hills as much as 25 per cent. of the 
maximum current taken in ascending, was returned when 
descending the other side, and this was taken advantage of 
by several of tlie demonstrators. 

The experience gained by electric carriage builders during 
the trials was worth all the cost and vexation, such experi- 
ments tending to develop a most promising industry. 

We would suggest that tests in the future should be 
arranged by a joint committee of the Club and the com- 
petitors. The time, place, and routes chosen should be made 
public some weeks beforehand. l 

- The trials should be real efficiency trials, somewhat as 
outlined below :— | ' 

1. Vehicles divided into classes and countries. 

2. Electriral.—Electrical efficiency points for :— 

Ist day.—Three short runs 1 to 2 miles in three speeds of 3, 6, 
and 12 miles, with self-recording meters. 1. On level roads. 2. 
Grades 1 in 40 to 1 in 80. 3. Grades 1 in 10 to 1 in 20. Nine 
runs in all; exch competitor at his very best. 

2nd day.—Long run without limit as to distance, reasonable stops 
allowed, into the country and back, starting from a centre iu London. 
Take readings every 2 minutes, and drop in volts, and gradients 
measured to compare with first day’s tests. 

3rd day.—Run of 30 miles from London to suburbs. 
as before, &c. 

4th day.—30 miles in London streets. Readings as before, special 
note being takeu of control. 

The motors and batteries should be tested as to suitability 
and efficiency. The system of control and circuit should be 
considered. | 

3. Mechunwal——Mechanical efficiency in pounds per ton- 

mile to pull carriage on level roads. This to enable 
accurate calculations being made. Design of carriage and 
comfort of passengers. Construction of carriage, method of 
placing motors, batteries, &c. Gearing. Brakes. Steering 
arrangement. Weight and proportion of battery and motor to 
carriage ; proportion of whole carriage to useful carrying 
capacity. 
The committee might elaborate these points, and the trials 
would then give sufficient data to enable the proportions of 
battery weight to load-carrying capacity to be determined. In 
the recent trials one carriage weighed 24 tons and carried two 
passengers, while another carriage weighing only about 16 cwt., 
also carried two passengers. Of course the larger carriage 
made longer distances, but the why and wherefore must be 
reduced to rule. ‘The best gearing,. motors, batteries, and 
system of control could be more nearly determined, and 
much interesting data as to road friction, windage, power 
required for inclines, &c., could be arrived at, and would 
be most acceptable to the new industry. 


Readings 


~CORRESPONDENCKH. 


Comparative Cost of 110-volt and 220-volt Supply. 


When we were supplying at 110 volts on the networks, we 
were charging on the ‘“number-of-lainps-installed ” basis 
ir., during the winter quarters a consumer had to use 
cight units per 8-c.p. lamp installed per quarter, and during 
the summer quarters two units per 8-C.P., making in all 
20 units per 8.C. P. lamp per antrum to be charged at 6d. ; 
any units over und above were Cllarged at 3d. With the 


r 
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220-volt supply we are charging on the maximum demand 
basis, the price being 6d. for the first hour and 3d. after- 
wards, 


AVERAGE Pier UNIT CHARGED. 


110 volts. 220 volts. 
U | „ ee ae 
5 a PRS June. | Sept. | Dec. staron. June. e 898 | Dec. 
3 ne 77. 
37 60 | 60 | 60 | 58 | 60 | 20 59 32 
57 60 | 60; 60 | 60 6˙0 60. 60 36 
82 60 | 60 | 60 | 60 | 60 60 6˙0 | 54 
106 60 | 60 | 60 59 60; 60 60| 33 
107 60 |! 60 | 58; 52| 47 60 60| 38 
114 60 | 60 SE ae C101 60 60 | 40 
i i 


I enclose a few instances showing thẹ average price 
obtained when charging on the above systems, which may 
be of interest to your readers. 


Horace Boot, Borough Elec trical Papin 
Tunbridge Wells, November 19th, 1900. 


Cable Testing (Transformers for). 


I write to point out that a method exists—and the neces- 
sary plant, also—which, for the purpose above-mentioned, 
cannot be beaten either on ee score of prices, simplicity, or 
efficacy. 

So simple is the method to which I refer, and so few, I 
presume, are those interested in the matter, ‘that I will not 
take up your space with diagrams or illustrations. 

I have already had the pleasure of going into this method 
with engineers, who have promptly expressed their satisfac- 
tion by ordering the necessary plant. 

If Mr. Wright, or others, who are looking for cable 
testing plant, care to communicate with me at Globe Works, 
Harrow Road, London, I shall be happy to go into the 
matter with them also. 

A. F. Berry. 
November 21st, 1900. 


-“-- 


Aluminium Jointing. 


In the review of Mr. Wm. Maver's article which appeared 
in the October number of our magazine, Mr. J. Wright in 
the current issue of the ELECTRICAL REVIEW, states :-— 
“ Another drawback to the use of aluminium which has, I 
think, deterred English manufacturers from employing it in 
this connection is the difficulty of making an effective joint, 
there being at present no satisfactory method of soldering it, 
although several apparently satisfactory mechanical devices 
have been mooted for this purpose. 

It may interest you to know that this difficulty has now 
been solved in America. A few weeks ago we had an 
inquiry from a firm of optical instrument makers, who asked 
us whether we knew of a satisfactory solder for aluminium, 
and on making inquiries, we found that in America, a Mr. 
Richards was manufacturing a solder which had proved very 
successful. We obtained some for our correspondents and 
asked them to let us know what results they had, and in 
reply they informed us as follows: —“ We have received the 
sample of Richards aluminium solder and the pamphlets, 
and we are pleased to tell you that for the first time we have 
been able to successfully solder aluminium, This metal may 
now become extremely useful.” 

We are at a loss to understand why this solder has not 
been introduced into this country, but if Mr. Wright would 
care, we would obtain some of this solder for him, which he 
could test for himself. 

For the Editor, Casster’s Magazine, 
E. G. King. 
1900. 


November Voth, 


I should be much obliged to have your opinion in regard 
toan experience of mine, A few weeks ago I was one of the 
selected candidates, six in number, to appear before the 
Kleetrie Light Committee of a certain town of Erin, and was 


informed that my second-class fare would be paid. I accord- 
ingly accepted the invitation, undertook the railway journey 
on a cold, wet morning, leaving home at 9.0 am. After a 
most wearisome time in the train, I was treated to a variety 
entertainment on the briny, and after passing safely through 
some other critical ordeals, I duly arrived at this most 
important town of 

The next morning the other five ‘aidan and myself 
were interviewed, and, fortunately for me, I was not the suc- 
cessful candidate. I was told to forward my expenses to the 
clerk, as the Committee did not require us any further. 
After a long wait at this large town, and an even more 
impressive variety entertainment—in a full gale—on the 
briny, and later a long wearisome railway journey, I—or 
hei was left of me—arrived home cold, weary, and sad at 

eart. 

A few days later I forwarded my expenses, as requested, 
but received, after waiting several days, a cheque for my 
railway fare only, with a polite intimation that no other 
expenses could or would be allowed. 

I should like to know, Mr. Editor, whether anyone else 
has had a similar experience, and would strongly advise all 
my brother engineers to take warning by my case, dnd never 
cross the briny to “ Old. Erin” without having in writing 
a distinct understanding that all out-of-pocket- expenses will 
be paid. Of course, this warning does not apply to England, 
where these matters are more justly and even generously 
dealt with. 


One of the Six. 


THE LONDON ELECTRIC LIGHTING 
. AREAS. 


A PROPOSAL of great moment, affecting the areas of supply of 
electricity undertakings within the metropolitan area, is fore- 
shadowed for the coming session of Parliament. The Board of 
Trade is the promoter of the application, which is published in last 
Tuesday’s London Gazette. The following is an abstract :— 

To provide for the alteration and readjustment of the areas of 
supply of electricity within the administrative County of London or 
auy parts detached therefrom under the London Government Act, 
1899, as authorised by the Acts and Orders made by Parliament and 
the Board of Trade, so as to make the boundaries of those several 
areas co-terminous so far as may be with the areas of local 
government fixed by the London Government Act, 1899, and the 
Orders in Council authorised by and made under the provisions of 
that Act. 

To alter and readjust to such extent as may be found necessary 
or expedient for any of the above purposes, or as Parliament 
may prescribe, the boundaries of the existing areas of supply of 
the authorities and companies set forth in the schedule hereafter 
appearing, either by extension or limitation of those areas, and 
for any of those purposes to vary, amend, extend, repeal, or alter 
such of the provisions of the Acts and Orders mentioned in the 
said schedule as may be found necessary or deemed expedient. 


SCHEDULE. 


Acts and Orders under which the several 
areas are fixed. 


St. Pancras (Middlesex) E. L. Order, 1888. 
Hampstead (London) E.L Order, 1892. 
Shoreditch E. L. Order. 1992. 

(eden District E. L. Order. 1892. 
Limehouse District E. L. Order, 1900. 
Mile End Old Town E. L. Order, 1900. 

(81. George · in the- East E L. Order, 1900. 

Hackney Borough Council 

Sicke Newington Boro’ Counell Hackney E. L. Order, 1898. 

Hammersmith Borough Council Hammersmith E. L. Order, 1803. 

Islington Borough Council . Islington E. L. Order, 1803. 

Poplar Borough Council. . Pop'ar District E. L. ‘Order, 1893. 

Batte! sea Borough Council . Battersea E.L. Order, 1896. 

Fulham Borough Council . Fulham E.L. Order, 1°97. 

Southwark Borough Council .. Newington E.L. Order, 1897. 

Barnes U. D. C. a . Barnes E. L. Order, 1898. 

Hornsey U D.C. Hornsey E. L. Order, 1898. 

Bermondsey Borough Council Bermondsey E.L. Order, 1899. 

Bethnal Green Borough Council Bethnal Green E. L. Order, 1899. 

Lewisham Borough Council .. Lewisham District E. L. Order, 1898. 

Chelsea Electricity Supply Com- Chelsea E. L. Order, 1888. 

pany, Limited 


Authority or Company. 
St. Pancras Borough Council . 


Hampstead Borough Council . 
Shoreditch Borough Council .. 


Stepney Borough Council 


Brompton and Kensington) 
Electricity Supply Company, , House-to-House E. L. Supply Order, 18:9. 
Limited 


1589. 

London Electric Supply Corporation, B.L. 
(Metropolitan) Order, 1890. 

Metropolitan Bicone Supply Company (Mid- 
Londo») L. Order, 1899. 

Metropolitan ele Supply 8 Electric Supply Company (West 

i imi 7 ondon 

aaa | Metropolitan Electric Supply Company (Pad- 

dington) L. Order, 1890. 

Notting n Lighting { Romine a A r paint 1 5 . 

) ite ottin 1 

Seal Palac a Distri Electric (Cry tal Palace a: d District E. L. Order, 1890. 

Supply Company, Limited (Crystal Palace ee E. L. Order, 1804. 


London Electric Supply Cor- 


London Electric Supply Corporation E. L. 
poration, Limited | 
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City of London Flectrio Light- Southwark E. L. Order, 1801. 
ing Company Limited 
South London Electrio Bupply Lambeth E. D. Order, 1892. 


Corporation, Limited 
(County of London (North) E L. Order, 1893. 
Southwark E. L. Order, 1892. 
Wandsworth T. L. Order. 1892. 
St. Olave E L. Order. 1895. 
County of London and Brosh | Camberwell E. L. Order, 1896. 
Provincial Electric Lighting- St. Saviour's District E L. Order, 1896. 
Company, Limited. County of London (Fas!) E. L. Order, 1897. 
County of London (Northern Extensions) E. L. 
Order, 1897. 
Holborn and St. Giles R.L. Order, 1898 (No. 1). 
Battersea E L. Orde . 1900. 
Blackheath and Greenwich Dis- i Greenwich District E. L. 
: ` f t rder, 1-97. 
triet Eleotno Light Company, - Biackheath and Greenwich District (Exten- 
° ` sion) E.I.. Order, 1899. , 

To provide for tbe extinction, variation, or alteration, so far as 
may be found necessary or expedient for any of the above purposes, 
of any of the existing powers, authorities, rights, privileges and 
duties of the several authoritics and companies mentioned in the 
foregoing schedule over or in relation to any portions of their exist- 
ing areas of supply which may be detached or taken away under the 
provisions of the Bill, and the conferring of new powers and the 
extension of existing powers, rights, privileges, and duties in the 
case of any area of supply extended under the provisions of the Bill 
beyond the area of supply as now authorised. 

To contirm, or provide for the confirmation by the Board of Trade 
of any arrangements as between company and company which may 
be made by any electric lighting companies within the administra- 
tive County of London for the purpose of making their areas of 
supply co-terminous so far as may be with the areas of local govern- 
ment fixed by the London Government Act, 1899, and the Orders 
in Council authorised by and made under the provisions of that 
Act, and to enable such companies to enter into agreements for the 
said purpose. 

To make and enact all such provisions as may be necessary or 
expedient for enabling authorities and companies supplying or 
authorised to supply electricity within the administrative county of 
London or any parts detached therefrom under the London Govern- 
ment Act, 1899, to make temporary arrangements and euter into 
contracts and agreements for temporary purposes, and to have effect 
for a limited period only relating to the supply of electricity or any 
other matter or thing in any way incidental to or connected with 
such supply, and to confer upon the Board of Trade all necessary 
powers for enabling them to sanction, alter, or disallow any such 
contract or agreement. 

To confer all such other rights, powers, and privileges as may be 
necessary or convenient for the purposes aforesaid, and to vary or 
extinguish existing powers, rights, and privileges which would in 
any manner impede or interfere with any of the objects of the 
intended Act. 


ewe 
LEGAL. 


Mapras ELECTRIC TRAMwAVS COMPANY, LIMITED, ELECTRIC Con- 
STRUCTION COMPANY, LIMITED, r. COOPER AND OTHERS. 


In the Chancery Division of the High Court of Justice on Thursday 
last week, this case came before Mr. Justice Cozens-Hardy, the chief 
point involved being whether the first mortgagees — debenture 
holders—who were in possession by their trustees, were entitled to 
the whole amount which had been advanced and expended by them 
on the Madras Electric Tramways Company’s undertaking, in 
priority to the second mortgagees. The facts sufficiently appear 
from the following judgment :— 

Mr. Justice Cozens-Harpy, in giving judgment, said that the 
real question at issue was who were entitled to a sum roughly of 
£80,000, which represented the purchase money of the Madras 
Tramways undertaking, and in what priority that sum was to be 
paid out. There were several claimants. In the first place there 
were the trustees, who claimed their costs, churges, and expenses, 
which were not disputed, and therefore must be paid, and then there 
were several persons who claimed a 6 per cent. charge iu priority to 
everyone, and they claimed for the full amount of the advances 
which had been made. These claimants were the plaintiffs in the 
action, the Electric Construction Company. There were also first 
debenture holders, the Construction Company being some of the 
first debenture holders, but not quite all. They were 5 per cent. 
debentures, besides which there were second debentures, half 
of which were held by the plaintiffs, and the other half 
by the British Electric Traction Company. The facts 
of the case were shortly as follows: — The Madras Tramways 
Company, which was now in the course of winding-up, borrowed 
money by means of the issue of a 5 per cent. debenture, and there 
was a covering deed to which Sir Daniel Cooper and Mr. Bartlett 
were the trustees. These gentlemen, as trustees, had, under the 
terms of the covering deed, power to take possession of the con- 
cern onthe happening of certain events, which happened in 1895. 
In short, default was made by the Madras Company, and the trustees 
entered into possession. ‘They had power to carry on the business, 
which they did, and in doing so spent large sums of money. One 
of the trustees was a director of the plaintiff company, and the 
money procured for the purpose of carrying on the business was 
furnished by the plaintiff company. This weut on for some time, 
until in 1897 there had been a very large sum of money advanced, 
and under these circumstances the state of things was this:—With- 
out the concurrence of the first debenture holders, no prior charge 


could be given, except by means of the requisite majority ascer- 
tained at a meeting called under the terms of the debentures. The 
Madras Company might get a first charge in priority to the charge 
of the first debenture. A transaction took place in 1897, by which 
the Madras Tramways Company, the Construction Company, and the 
debenture holders and the trustees all came together in the sense 
that they arrived at a certain bargain, the terms of which were 
contained in a deed of January 13th, 1897. That deed was made 
between the Madras Tramways Company of the one part, 
the Construction Company of the second part, and the 
trustees of the third part. Among the recitals of that deed it was 
provided that interest should be first charged on the undertaking of 
the property both present and future in priority to the principal 
money and the interest secured by the debentures. The meaning 
and effect of that charge was that it was a charge which gave the 
Construction Company an absolute first security upon all the 
property, and the Tramway Company gave them interest at the 
rate of 6 per cent. on that charge. The validity of that charge was 
not, and could not, be disputed. On the face of the deed it was 
plain that the only relation of debtor and creditor which subsisted 
was that between the Madras Tramways Company on the one hand 
and the Construction Company on the other. The Construction 
Company did not lend the money to the trustees, but the contract 
was that they should advance to the Madras Tramways Company, 
and the latter had to give a first charge in priority to all other 
charges at the rate of interest of 6 per cent. per annum. Although 
the plaintiff company were under no obligation to lend the Tram- 
ways Company further moneys, they did lend very large sums in 
addition. Upon what terms did they lend these further moneys ? 
They were advanced upon the condition that they should be part 
of and subject to the security given by the mortgagors for 
these further advances carrying 6 per cent. interest. That 
system of advance was practically made, and that security was 
absolutely beyond question until the moment arrived in November, 
1898, when the plaintiff company had notice that the Madras 
Tramways Company bad doue what they were perfectly at liberty 
to do, namely, issue a second debenture to the defendants, the British 
Electric Traction Company. He (the learned Judge) thought that 
he must find that the terms of the bargain were set out in the deed 
referred to, and that he could not, and ought not, to consider what 
might have been the rights of the parties if the money had been 
advanced by the plaintiffs to the trustees independent of such a 
deed. In the result, he must hold that any advances made by the 
plaintiff company subsequent to November 25th, 1898, when notice 
was given of the second mortgage, were postponed to the second 
mortgagees claims. 


WOLVERHAMPTON CORPORATION v. THE BritisH ELECTRIC 
TRACTION COMPANY. 


In the Chancery Division on Thursday last week, Mr. Justice Joyce 
had before him the case of the Mayor, Aldermen and Burgesses of 
Wolverhampton v. British Electric Traction Company. It had 
reference to the running powers enjoyed within the borough of 
Wolverhampton by the company running the train service to and 
from Sedgley and Dudley, the Corporation having taken powers to 
purchase the undertaking within the borough limits. The issue 
depended chiefly on the construction of Section 17 of a Provisional 
Order of 1880, as follows: —“ If at any time hereafter any tramways 
are coustructed or purchased in the borough of Wolverhampton by 
the Corporation of that borough, the promoters shall, if required by 
the Corporation, and if duly authorised by provisional order, or by 
Act of Parliament, make and maintain, at the joint expense of the 
promoters and the Corporation, all necessary and convenient junc- 
tions and communications between the tramways of the promoters 
and the tramways of the Corporation, and the Corporation and the 
promoters shall respectively, if empowered by Parliament, and so 
required, grant to each other running powers over their respective 
tramways, upon such provisions and terms as to compensation and 
otherwise, as shall be settled” by mutual agreement or by the Board 
of Trade. 

Mr. Warmington, Q. C., Mr. Hughes, Q.C., and Mr. Underhill 
appeared for the Wolverhampton Corporation, and Mr. Free- 
man, Q.C., and Mr. F. Thompson for the defendant company. 

The action was brought for specific performance of a statutory 
contract, by which the British Electric Traction Company were said 
to be under liability to sell the portion of the tramway in question 
within the borough limits to the Wolverhamption Corporation. 
Originally the rights to construct the tramway were obtained by 
promoters under the Provisional Order of 1880. The undertaking 
passed in 1893 to the Dudley and Wolverhampton Tramway, 
Limited, and last year was acquired by the defendants in the pre- 
sent action, who took over whatever rights and privileges their 
predecessors enjoyed. The Wolverhampton Corporation also in 1899 
obtained an Act of Parliament giviug them power compulsorily to 
purchase the tramways within the borough limits, the sum paid in 
consideration to be agreed upon. On September 20th the Corpora- 
tion gave notice to the defendants of their intention to purchase, 
but the value could not be agreed upon, and Sir F. Bramwell was 
appointed arbitrator. A purchase price of £4,250 was, however, 
agreed to before the arbitrator sat, aud that sum was accordingly 
made his award. On April 5th, 1900, the defendant company wrote 
that on receipt of the purchase money the deed would be engrossed, 
but subsequently that letter was withdrawn by telegraph, and the 
defendants refused to complete the contract for purchase and sale 
unless the Corporation gave them running powers over the portion 
of the line to be acquired by the municipality. In defence it was 
pleaded that the Corporation refused to grant the mutual running 
powers ‘to the defendants to which they claimed to be entitled by 
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Section£17 of the Provisional Order of 1880, and being apprehen- 
sive that the Corporation would sever the portion sold from the 
remainder of their undertaking, they accordingly refused to com- 
plete the contract. By way of counterclaim they asked for a 
declaration by the Court that on conveyance of the tramway in 
question to the Corporation the defendants became entitled to 
runniug powers over the Corporation's line. 

Mr. WARMINGTON opened the case, observing that it resolved 
itself into the construction of Acts of Parliament. Subject to a 
small point about certain parcels, it would be agreed that the sub- 
stantial question was this: The defendant company said that they 
were entitled by statute to running powers over that portion of the 
tramway which was the subject matter of the contract. The Cor- 
poration denied that. He then went cxhaustively through the various 
provisional orders and Acts of Parliament relating to the Wolver- 
hampton tramways, summarising his argument into two contentions. 
First, that the defendants were seeking to apply Section 17 of the 
Order of 1880 to a subject matter wholly forcign to that section. 
It was a section introduced into the provisional order for the pro- 
tection of the local authority against the promoters. It was nota 
section which gave additional powers to the promoters, but sub- 
jected the promoters to certain liabilities at the request of the Cor- 
poration. His second point was that in the Tramways Act of 1899 
the same idea was carricd forward, because Sub-Section 4 of Section 5 
of that Act provided Nothing in this Order save only this section 
provided shall authorise the promoters to exercise any powers 
within the borongh of Wolverhampton.” What the defendant com- 
pany were actually seeking was to have running powers on a tram- 
way Within the borough, not by this Act of 1899, but by the Act of 
1880, although the provision of the last Act was that they shall only 
have such powers as are by this Act conferred.” That was followed 
and confirmed by the Corporation’s Borough Act of 1899, which 
provided by Section 54 that as soon as the acquisition authorised 
by Section 5 of the Tramways Act of 1899 had been carried out, 
the Provisional Order of 1880 should cease to apply thereto. There- 
fore he submitted that the contract was by statute, and that tlie 
Corporation were entitled to specific performance. 

Mr. FREEMAN, for the defendants, said the only point he was 
concerned to argue was whether his clients had a right to the running 
powers they claimed. He submitted that Section 17 was inserted 
in the Provisional Order of 1880 not wholly or principally in the 
interests of the Corporation, but in order to secure for everyone 
concerned, and the public, that continuous means of transit should 
he preserved from outlying places like Dudley and Sedgley into the 
heart of the borough of Wolverhampton. Its object was, that the 
Corporation should give necessary facilities, so that passengers 
should under no circumstances be enforced against their will to 
alight at the borough boundary merely because it stood at a par- 
ticular point. On a fair reading of the section, what was to take 
place was this:—If the Corporation had constructed a tramway 
within the borough, and someone outside had brought upa tramway 
to the other side of the borough boundary, then the promoters, if 
so required by the Corporation, should make the necessary junctions 
and communications to join up the two lines. In this case the line 
within and without the borough boundary was in actual physical 
coutiuuance, and it did not, he submitted, lay within the 
power of the Corporation to say that because they did not require 
the promoters to do that which was impossible, viz., make junc- 
tious and communications, because these, iu fact, were already made, 
therefo:e the second part of the section which related to running 
powers did not arise. The language was plain, that if the Corpora- 
tion was so empowered—ag, in fact, it was so empowered—and was 
required by the promoters—as it had been required—to grant 
runuing powers, then the Corporation shall“ grant such powers. 
Apart from the legal obligation, the arrangement was absolutely 
fair, because the company running trams over the Corpora- 
tion’s lines would receive only the cost of so running, and the profits 
would go to the Corporation. It would be a gross public inconvenience 
if either party was entitled to cut arbitrarily the already existing 
line, or to stop the through running of the trams. 

Mr. THompson followed on the same side. 

Mr. WaRMINGTON replied on the arguments, observing that his 
learned frieuds had endeavoured to persuade his Lordship to decide 
on what they believed to be the interests of the public, rather than 
on the words of the Act of Parliament. ‘This was a special clause 
for the benefit of Wolverhampton only, and not for the benefit of 
the public as apart from the interests of the borough. The duty 
cast upon the promoters was the making of communications with 
something else, not with nothing else. Here there was nothing else. 
It was clear that the section contemplated a joining up of a Cor- 
poration's tramline, and an independent undertaking by promoters 
outside the borough, and to get over the difficulty, the defendants 
had been driven to argue that part of the tramways of the pro- 
moters ceased to be part of the tramways of the promoters, and 
became other tramways when purchased by the Corporation. An 
Act of Parliament could do a good deal, but except in very clear 
words, it could not make such a change as that. 

Mr. Justice Joyce intimated that he would consider his judg- 
ment. 


TRE NATIONAL TELEPHONE COMPANY v. GULLIVER & Co. 


In the Westminster County Court, on Monday, the case of the 
National Telephone Company v. Gulliver & Co., came before his 
Honour, Judge Lumley Smith, Q, C., and a special jury, and was a 
claim for £17, a year's telephone rental in advance from Messrs. 
Samuel Gulliver & Co., wine merchants, of Argyll Street, W. The 
defendants counterclaimed £20 damages against the plaintiff com- 
pany for failing to carry out their contract to give a telephone 
service, 


Mr. Compton Smith was counsel for the plaintiffs, and Mr. 
Minton-Senhouse for the defendants. 

It appeared from the case for the plaintiffs that an ordinary 
agreement was entered into in 1898 under which defendants’ works 
at Belvedere Road, S. E., and their premises at Argyll Street were 
connected with the company’s service. The rental was to he £17 n 
year in advance, dating from the date of the completion of the 
service—December 12th. There was a difficulty at first, and the 
company consented to make a rebate by starting the year from 
February 14th, 1899. The first year’s rept was paid, and defendants, 
when the next amount was due, February 14th, 1900, wanted the 
annual date altered to April 1st. That was not done, and it was 
necessary to sue for the year's rent, in advance, payable on 
February 14th last. There was a deal of correspondence, defendants 
were “cut off,“ and decided to fight the company “tooth and nail, 
and go to a higher Court if necessary. The contract was for five 
years. s 

On the counterclaim a mass of evidence was called to the effect 
that the plaintiff company never had supplicd a complete service. 
Under the first clause of their agreement they were to “erect and 
maintain, in good working order, the subscriber's exchange line and 
instrument,” and under the second clause, they were to repair and 
restore the line, and use every endeavour to speedily restore com- 
munication in the event of breakdowns. Defendants’ telephone 
used to ring up every five minutes for nobody,” and when required, 
was found not to be in order. 

To rebut this, evidence was called by the plaintiffs to the effect 
that every care was taken to attend to any complaint at once, and 
give the defendants the best service possible in telephonic and elec- 
trical knowledge. ` i 

Counsel on both sides addressed the jury, and Mr. COMPTON SMITH 
pointed out that the contract carly set out that the conditions were 
“subject to the performance by the subscriber of the conditions 
herein named.” Defendants did not perform them, because they 
did not pay their rent—one of the conditions—so plaintiffs were 
justified in stopping the service. On both sides the case was re- 
garded as one of importance. 

The jury found on the claim for the plaintiff company, and on 
the counterclaim for the plaintiff company, the latter by the Judge's 
direction. | 

Judgment was given accordingly. 


\ 


CHAMBERLAIN K HOOKHAM v. THE BRADFORD CORPORATION. 


In the Chancery Division on Tuesday Mr. Justice Kekewich had 
before him the case of Chamberlain & Hookham, Limited, v. the 
Corporation of Bradford by way of appeal by the plaintiffs from a 
decision of the taxing master as to the principle on which the costs 
in the action should be taxed. 

Mr. FLETCHER Movtton, Q.C., who appeared in support of the 
appeal, said that the action was one brought by the plaintiffs 
against the defendants for alleged infringement of a patent for an 
electric meter by which the amount of electricity supplied could be 
measured. The action was tried before Mr. Justice Farwell, who 
decided in favour of the defendants. When the matter came before 
the taxing master, he decided that the defendants, being a public 
body, were entitled to have their costs of the action as between 
solicitor and client. As a matter of fact, the real defendants were 
the Thomson-Houston Company. The Bradford Corporaticn were 
only nominal defendants, the fight being really between the 
plaintiffs and the Thomson-Houston Company. That being so, he 
contended that the case did not come within the provisions of 
Section 1 of the Public Authorities’ Protection Act, 1893. As 
the letting out of the meters by the Corporation was only a 
permissive act by the terms of their provisional order, the Public 
Authorities’ Protection Act did not apply, and the Corporation 
were only entitled to have their costs taxed in the usual way. 
Mr. Moulton submitted that the Public Authorities’ Protection Act, 
1893, was never intended to apply to such a case as the present. 
There was a great difference in a public body being “compelled” 
to do something by reason of its provisional order, and being 
“permitted ” to do it. In this case the defendant Corporation were 
by the provisional order“ permitted ” to let out the meters. He 
submitted that all the Corporation were entitled to was to have the 
costs taxed in the same way as ordinary people. ‘ 

Mr. A. J. WALTER having followed on the same side, 

His LokpDsRHIP, without calling on Mr. Bousfield, Q.C., (with him 
Mr. Grey) for the defendants, in giving judgment, said he had not 
the slightest doubt about the point raised. The defendant Car- 
poration were empowered by their Act of Parliament or provisional 
order to maintain electric power, and, among other things, to let 
out meters for hire. In those circumstances he thought the casc 
came within the terms of Section 1 of the Public Authorities Pro- 
tection Act, 1893, and that the taxing master was right in holding 
that the Corporation were entitled to their costs as between solicitor 
and client. The appeal must be dismissed with costs. 

Leave to appcal was granted. | 


Crompton & Co., LIMITED, v. ALBRIGHT. 


THis case, which was believed to have an electrical interest, was In 
the list for hearing before Mr. Justice Farwell, in the Chancery 
Division on Wednesday. 

Upon the case being called on, Mr. RxdNALD Bray, Q.C. stated 
that the parties had come to terms, and his Lordship would not be 
troubled to hear the case. 

His Lorpsuir: I suppose the parties are sui juris? 

Mr. Bray said that they were. 

His Lorpsuip: Very well. 


— — — 
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PULVREBMACHRER v. Mort. 


Ox Tuesday, in the Westminster County Court, the case of 
Pulvermacher v. Mott was tried by his Honour, Judge Lumley 
Smith, Q.C., and was an action brought by Messrs. Pulvermacher 
and Co., Limited, of the Galvanic Establishment, 194, Regent. 
Street, London, W., to recover four guineas, the balance of the price 
of a galvanic belt, from H. Mott, a cycle maker, of Oxford. 

Plaintiffs’ case was that in September a “galvanic concentrated 
combined belt” was sent to defendant at his request. The price 
was five guineas, and he sent a guinea on account, and agreed to pay 
the remainder by instalments. Some months after the belt came 
back by post with a request that a portion of the guinea should be. 
returned. l N 

The defendant said he had paid so much for medicine that he 
asked to be allowed to pay by instalments for the belt. After 
wearing it for a time he began to suffer from headaches, and he 
became so bad that he laid in bed unconscious. 

Mr. Noan MITCHELL, managing director of the plaintiff com- 
pany, denied that defendant’s illness could be the result of wearing 
the belt. Many thousands were worn. They generated oxygen 
and hydrogen in the muscles. He produced a book entitled, What 
Galvanism, Nature's Chief Restorer of Impaired Vital Energy, Has 
Done, and is Doing,” a copy of which was handed tothe judge, who 
proceeded to ask many questions, in answer to which the witness 
said galvanism produced oxygen and hydrogen through the circula- 
tion, the liquid matter, the blood, the moisture and the nerve 
matter. 

His Honour: Not the bladder? 

Witness: Noth’ag to do with the bladder. 

His Honour: The liver? ; 

Wrrwness: The liver, kidneys, muscles and stomach. 


In auswer to further questions, he said ‘ concentrated meant | 


there was a battery every half inch, and wert on to speak df cells. 

His Honour: How do you spell cells ? 

Wrrnsss: C-e-I-l-s. He went on to say the belt would cure, not 
cause, headaches, and called attention to a copy of a letter in the 
book mentioned, in which it would be seen a belt was supplied to 
the late Charles Dickens, the novelist. , 

His Honour said it was an order, but Dickens could not be cross- 
examined about it now. He then quoted from the book a line about 
“curative efficacy in all the ailments flesh is heir to,” referring to 
galvanism. 

Wrrwess said that did not include fever, and said they did not 
undertake to cure anyone. The belts lasted about 18 months, or 
until the zinc was eaten away. Defendant required it because he 
was low-spirited, irritable, and over-worked. He drew attention to 
the testimonials in the book. : 

His Hoxo vn said one on page 75 was certainly a good one. The 
writer said :—“ For three years I was a victim to the unspeakable 
horrors of melancholia; so desperate did I consider my plight, that 
more than once I made attempts on my life.” Coulda person hang 
himself with one of these belts ? 

Wrrness said they could not. Did not know how much they cost 
to make. Could not say whether they cost half a guinea. This was 
not a question of four guineas, but whcther plaintiffs must stop their 
instalment plan, and so deprive many of the great benefit of these 
appliances. 

The DEFENDANT said it was represented to him that the belt 
would do him good. It did not, and he returned it. He hoped the 
judge would say hc had paid enough. 

His Honour said defendant filled up the form in the book stating 
what he was suffering from, and he was sent‘tais belt as being one 
likely to cure him. He said it did not: but, so far from doing him 
gocd, it otherwise affected him. He thought the legal position was 
that the warranty was that the belt should do him good, and he was 
entitled to say he would pay so much as it had been no good to 
him. He (the judge) thought he had paid enough, and he should 
give him judgment, but withont costs. 


MERCIER’S PATENT, LIMITED, v. THE NEw FINT COLLIERY 
Company, LIMITED. 


TEIs case, which came on atthe Manchester Autumn Assizes, was 
an action to recover the amount of an account for work done. 

The case for the plaintiffs was that they carry on business in 
Collier Street, Salford, and that they entered into arrangements 
with the defendant company to put into their colliery at Flint an 
electric light and telephone installation, and provide certain 
machinery. The defendants had made a payment on account, but 
they refused to pay the balance, on the ground that the work was 
not executed efficiently, and that the prices charged were excessive. 
The amount now claimed was £120. 

The jury gave a verdict for the plaintiffs, with £90 damages. 


RECORDING TELEGRAPHS, LIMITED. 


THE petition of Messrs. Segrue & Co., Limited, for the compulsory 
winding-up of the Recording Telegraphs Company, Limited, 
was again before Mr. Justice Wright in the Companies’ Winding-Up 
Court on Wednesday. 

COUNSEL said it was a creditor's petition, and it had stood over 
from time to time with a view of amending the petition. There had 
been a voluntary liquidation, and it had been agreed that they 
should take a supervision order. 

Mr. ASHTON Cross, for the company, assented, and also to a 
committee of inspection composed of two creditors and one share- 
holder. He said the assets of the company consisted largely of 


shares, andjif they were!realised there! might be something for the 
shareholdors. 

His LorpsHIr granted the supervision order asked for, and said 
it would be best to limit the powers of the committee of inspection 
to the dealings in connection with the realisation of the assets of the 
company. 
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ARC LAMP NOVELTIES. ` 


— 


WE recently had the pleasure of visiting the Gilbert Arc Lamp 
Company's works at Chingford, and examining the apparatus pro- 
duced therein. The pie de résistance lis, jof course, the arc lamp, 


50—80 hour lamp; four 
18-inch carbons 


Fra. 2. 


Complete End-post gear, fixed by 
two bolts through teak block. 


Fia. 1. 


with its various modifications: but the company's operations 
include a variety of other work, such as transformers for constant 
current and constant pressure, choke coils, switch gear, &c. 

The principal features of the lamp are its substantial construction 
and simplicity. Unlike the great majority of modern arc lamps, 


Weatuerproul nuud Wit verse rern ed. 


Fra. 3. 


it is a clutch lamp, but is essentially of the focussing type; one 
might have supposed that almost every possible form of clutch had 
already been made use of by arc lamp inventors, but Mesars. Gilbert 


f 


822 THE ELECTRICAL REVIEW. [Vol 47. No. 1,200, Novexsme 23, 1900, 


have evolved a form oftclutchtunlike jany{wefhave ever previonsly 
met with. Success has only been attained by inexhaustible patience 
andtexperiment, together with many years’ experience both in the 
making and using f arc lamps, and the mechanism of the present 
lamp has been 12 years in perfecting. ' 

The clutch, however, is by no means the only interesting feature 
of the lamp; the upper carbon rod is entirely dispensed with; the 


lower rod is of rectangular section, and slides freely in a single long 


guide; there isa false bottom to the lamp, with a free circulation of 
air between the real and the false, to keep the mechanism cool. 
The carbon holders are very simple, and self-centring. 

The general appearance of the mechanism is shown in one of our 
views, fig. 7—which, by the way, represents a donble-carbon open are 


7 7 z as 3) 
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“i 
Enclosed A. C. lamp 
complete with trans- Lamp-post transformer Choke" coil. 
former to run off 200 or single ares. 
volts. about 8 ins. x 7 ins. diam. 
FIG, 4. Frc. 5. Fia. 6. 


lamp, carrying 6 feet of carbon, and burning 50 to 80 hours, accord- 
ing to the current density in the carbons, although it is of ordinary 
dimensions and practicability. The backbone of the single lamp 
consists of a stout brass tube carrying a pulley at the upper end, 
aud the double base at the lower end. A flat copper cord run- 
ning over the pulley connects the upper carbon holder, a split 
mass of metal, weighing about 2 lbs., with the top end of the lower 
rod. The upper holder swings freely inside the tube, the carbon 
being steadied by a guide hole in the lower base close to the are. 
In trimming, both the carbons are rapidly clamped, lining up almost 
automatically ; the operation, as we proved, being quite easy, 
even when the carbons are 18 inches long. The controlling gear 
consists of double solenoids supported by the central tube, and 
acting on U-shaped cores ; these are connected with a rocking beam 
pivoted on the central tube, and operating the clutch. The 


piston of the dash-pot is connected directly with the iron core, 


8o that no strain comes on the pivots. There is no other mechanism. 
For parallel working a series-wound double solenoid suffices: 
f6r series working on moderate pressures (up to 500 volts), a 
shunt-wound double solenoid is used. For series working on high 
pressures a single series-wound solenoid is added, which, however, 
lifts its core off the end of the rocking beam, and holds it up out of 


the way while the lamp is burning, its sole function being to release 


the clutch and allow the carbons to run together when the current ` 


is not flowing. The current with these lamps can be varied at will. 

By substituting the U-shaped core for the ordinary straight core, 
and two short solenoids for the single long one, the makers have 
found it possible to exert a much larger controlling force with a 
smaller expenditure of power, and much less copper; at the same 
time a powerful strike and retrace have been obtained. The last 
mentioned feature is of considerable importance ; the full retrace is 
obtained with a current only 15 per cent. above the normal, and ina 
few seconds from striking the starting current is within that value. 
This point we verified with an Evershed ammeter, on a circuit of 
six 10-ampere arcs in series. 

The clutch in this lamp necessarily acts downwards; it consists 
mainly of a flat frame, which is supported from the rocking beam 
by a single link at one end. The frame turns freely on a pivot 
screwed into the link, and is pressed upwards by a small flat spring, 
tixed to the link in such a way that when the clutch is depressed 
in striking the are the grip on the rod is greater, while, when 
approaching the feeding point, the tension of the spring is relaxed. 
The grips consist of a serrated edge and a flat self-adjusting 
brass button; these grip the flat sides of the carbon rod so long 
as the clutch frame is horizontal, but release it when the 
frame is tilted by an adjustable stop he feed takes place by 
imperceptible degrees, producing no appreciable change in either 
the current or the light. As there is only one carbon rod, obviously 
there is only one rod to clean, aud there is only one fitted guide, so 
that the possibility of sticking is remote; moreover, current is led 
by flexibles direct to the carbon holders, so that the rod cannot be 
pitted by sparking. 

Tue absence of a top red enables a much greater length of carbon 
to be used than is usual, while, nevertheless, the lamp over all is 
shorter; even the lamp to which we have already referred, contain- 
ing six feet of carbon, is shorter than most ordinary patterns. 

While no pains have been spared to perfect every detail of the 
lamp proper, the external arrangements have not been neglected. 
The cover is of artistic proportions, and the globes of new and 


graceful shapes; in some cases the latter are split, a novel device, 
rendering the carbons readily accessible. Fig. 3 is a separate view 
of the hood for attachment to a post; the conductors inside the post 
are securely clamped, and the central hook is rigidly fixed in an 
insulator. The hood is made in two parts, telescoping, so that the 
lamp can readily be hooked up and the connections afterwards 
made with the leads coiled in a loose spiral; the hood is then 
adjusted, as in fig. 2, and the result is a weatherproof, ventilated, 
and flexible connection of small dimensions. There is no chance of 
the leads working and becoming damaged inside the post. 


Figs. 4 and 8 show alternate current lamps complete with. 


transformers, ready for coupling up direct to a 200-volt circuit, 
These transformers are made by the firm, and are so devised with a 
definite rate of magnetic leakage as to need no separate choking 
coil, while they are well ventilated inside. By leaving projecting 
loops in the secondary winding, it is easy to adjust the ratio of 
transformation to suit local conditions. The transformer which we 
illustrate in fig. 5, minus its cover, is of a type intended for 
inclusion in the base of a post. i 

A complete set of switch gear is also standardised by the 
company; this is shown in fig. 1. It consists of a strong 
short-circuiting switch, a neat fuse, an automatic cut-out, and two 
extremely simple disconnecting switches, all carried on porcelain 
slabs, and mounted with the regulating and compeusating resist- 
ances, also on porcelain, on a teak block, which is bolted inside the 
post. The whole is very simple, compact, and inexpensive. 

The whole of the arc lamps on the Blackpool Esplanade were 
replaced by double carbon lamps about two years ago, working in 
series, with rectitied currents; the current can be altered at midnight 
from 12 to 6 amperes, without affecting the working of the lamps, 
and neither the heavy gales nor the vibrations of the trolley poles 
upon which they are mounted appear to affect them. 

A neat little choking coil of a modified“ Hedgehog ” type is the 
subject of fig. 6; in this case also, as in the transformer, 
projecting loops of wire are left in the outer layer, to provide the 
necessary adjustment. 


— 


A. C. lam p, with trans- 
former for any voltage. 
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Mechanism of 50-80 hour double carbon Ordinary form of lamp, for ro 
lamp. 12-inch carbons. 


FId. 7. = Fic. 9. 


Besides open arc lamps for direct, rectified, and alternating cur. 
rents, Messrs. Gilbert have devised enclosed lamps for D.C. and 
A.C. with great success. A peculiarity in these, and their A.C. lamps 
generally, is the avoidance, as far as possible, of -cored carbons, 
which, they say, are the-chief cause of dirty globes. Two cored 


* „„ ` $ N 
fN 7 2 7 \ d h S b W 


Vol. 47. No. 1,200, Nov m] 23,1900.) THE ELECTRICAL REVIEW. | 823 


carbons are never uscd in their lamps; sometimes not even one. 
By this means “blueness” of the light is minimised, and the 
efficiency of the lamp increased. They have, in fact, by a simple 
device, found it possible to burn euclosed alternating arcs with 
two solid carbons quite steadily, without fear of pumping such 
as usually occurs under these conditions. Also, the clutch has 
been shown to be effective on circuits with a frequency as low as 
25 ~ per second. 

Amongst other installations, a large number of series alternating 
lamps have been installed at Harrogate. 

Other novelties which we saw were a neat automatic cut-out for 
A.C., to protect the shunt coil, a trigger being released by the 
blowing of a fuse, and cutting the lamp out of circuit: a simple 
compensator for two lamps in series off 100 volts A. G, each lamp 
being practically independent of the other, and taking 45 volts; a 
simple rectifier with large air-gaps and other special features, &c. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ENDING Nov. 2187, 1899. WEEK ENDING Nov. 207TH, 1900. 


recover a sound position and build up a successful business. The 
debtor Randall was also questioned, and admitted that he had 
recently defended a creditor's action, ani one of the pleas put for- 
ward was that of infancy. The examination of both debtors was 
ordered to be concluded. 


Notice is given of release of trustee (Mr. J. Bowling) in re 


Frederick Metcalfe, electrical engineer, of Leeds. 


Dissolutions and Liquidations.—A meeting of Nalder 
Bros. & Co. (in liquidation) will be held on December 20th, at 101, 
Southwark Street, S. E, to hear an account of the winding up from 
Mr. F. B. O. Hawes, the liquidator. 

A meeting of Cuttriss, Wallis & Co., Limited (in liquidation) will 
be held on December 19th, at Leeds, to hear an account of the 
winding up from the liquidator. 


Catalogues and Lists. — Messrs. Holden & Brocke 8 
“three best steam traps,” each for a special service, are shown on 
a postal card, which they are now circulating among the trade. 

The Birmingham Electrical Fittings Company have issued a post- 
card which can hardly claim to be the usual size, being about 
12 inches by 9 inches, giving illustrations, prices, &c., of their 
standard Clip type „ distribution board, 1900 pattern terminal 
type ditto, and special high voltage ditto. - 

Lists and detailed drawings of the Sinclair No. 1 patent high 
pressure steam boiler and patent supcrheaters have come to hand 
from Mr. George Sinclair, of Albion Boiler Works, Leith. The 
superheater list givcs some details of tests made by Prof. Kennedy, 


.I. T. FP Aa 


AO INOS e 9 | Amstordam.. .. . Value £197 43 years ago at the Edinburgh electricity works, where the Sinclair 
Amsterdam. . . . 42 Bombay 38g superheater is employed. The sectional coloured drawings illustrate 
s Teles mat, os Bue! 5 TT 92 its application (1) to Lancashire boilers, (2) erected on the top of 
Ani e Elec. luses cae nemo Ayres Pejeg. mat. 690 main flue, (3) suitable for a range of boilers ditto, . to a dry backed 
perio ona. Teleg. cable 5 111 Calcutta hyn ge Ans, ihe 921 ee boiler (as at Edinburgh), (5) in the smoke box of a marine 
Bom d eg. pe Town .. se ee .. voiler. 
Brisbane eleg. wite : 1 ee Se Se ee a A batch of small leatlet catalogues has reached us from the 
Buenos Ayres . .. 225 5 Teleg. wire 88 General Incandescent Arc Light Company, of First Avenue, New 
1 Teleg. mat. 135 | Durb en aaa York. Their G.I. incandescent lamps, electric-controlling devices, 
ea: 9 | „„ : tt 0 tailleur junction and coupling boxes, Paragon fan motors, bi-polar 
Colombo . 2% [Gibraltar l 29 motors from 20 to 14 H. P.), automatic magnetic circuit breakers, Wright 
25 Teleg. apparatus . 68 | Halifax. ‘Teleg. cable. 7877 discount meters, G.I. radial voltmeters aud ammeters, push button 
Copenbag e wae nae Hamburg Teleg. mat. an switches, enclosed arc lamps (of several types’, aud Bergmann lamps 
Demerara. Telephones . 80 | Hiogo. Teleg. cables 689 are all described. A couple of leaflets give iustructions for finding 
Durban. Teleg. mat. 1,55 | Lyttleton .. oo 2270 and correcting troubles in enclosed arc lamps, and for connecting, 
F RY ooh .. . 335 adjustiug, and operating L 3 lamps for D.C. multiple series work. 
Gibraltar -... 173 Ostend „„ ee 1281 The lists are fully illustrated. 
Gothenburg . „ „04 pa 3 r From Mr. J. P. Phibbs, who is the representative in Great Britaiu 
Halifax. 1 wie 5 19,000 fo izabe. .. 26 (Wool Exchange, E. C.“, of the Société Anonyme des Ateliers 
Hamburg. ... 10 Rio Janeiro.. 90 Carels Frères à Gaud Belgique), we have received a well illustrated 
Teleg. mat. es a l Teleg. mas. 1.147 pamphlet of the engiues (Sulzer system’, which are manufactured 
Hier Roi 3 g dere ... . . 675 dy that compauy. These engines were mentioned in our “ Curre- 
„ Teleg. mat. 566 | Trinidad ca ¢. „ an 7 spondence“ columns last week. 
Melbourne 2 110 Me T 128 Messrs. Mather & Platt, Limited, of Salford, have just issued a 
Nelson -...... 26 Sckchama 1.33 pamphlet describing their electrically-driven pump, which is con- 
t tend 62 15 Teleg. cables .. 8,835 sidered to be a distiuct departure from the ordinary electric) 
Otago 22 pumps in that its output is varied by regulating the stroke 
i ee, se 1 115 of the pluugers, which arrangement permits the speed of the 
Ro Janeiro. Teleg mat. 775 motors to remain constaut. It is frequently the case that with 
amuse ae ae 10 l motor-driven feed pumps resistances are employed to alter the 
n eg. m. 87 motor speed, and in that way alter the pump output so as to obtain 


a required variation in the discharge of water. Tuis method of 
necessity absorbs a large amount of power, aud thus reduces the 
efficiency of the combination. Messrs. Mather & Platt's special 
type of pump allows, as mentioned, for the stroke of the plungers to 
be readily varied by hand while the machine is running. The 
pump consists of three cylinders mounted radially on a frame at 
angles of 120 with each other, the plungers being driven from a 
common crank-pin by conuecting rods in the ordinary manner. 
The crank-piu is arranged ecceutrically on a disc fitting into a 
recess in a toothed wheel, which engages with a pinion on the 
motor shaft. The rotation of this disc, which causes the desired 
alteration of the stroke, is obtained by years situate in the hub of 
the wheel, and operated by a suitable hand lever conveniently 
arranged. An indicator is fixed to the stroke varying attachment, 
which shows the leugth of stroke, and therefore the corresponding 
output of the pump at the time. To change the stroke, all that is 
required is to raise the hand lever until the indicator shows that 
the desired amount of water is being discharged, whereupon the 
lever is released. The lever can be operated directly in the manner 
described, or from a distance by suitable connections, aud in the 
latter case is particularly adapted for use with hydraulic accumu- 


Singapore. Te eg. mat. ie 60 
Stockholm. Teleg. mat. .. 186 
Svd · ey eo ee oe oe 817 
Wellington 
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£28,221 


Total .. 3 ö Total .. 


Foreign Goods Transhipped. 


Toronto. Teleph mat. Value £49 | Barbadoes. Teleph. appar. Value £30 


Bankruptcy Proceedings.— At a sitting of the London 
Bankruptcy Court, held on the 15th inst., Thomas William Greaves 
and William George Randal}, lately trading as T. W. Greaves and 
Co., electrical engineers, &c., at 230, East India Dock Road, and 6, 
Nelson Street, Greenwich, attended for public examination upon 
accounts showing liabilities £562 98. 10d., and assets £15 11s. yd. 
The debtor Greaves stated that having previously been employed as 
an electrician, he commenced business on his own account in March, 
1895, with a small capital, at 19, Kirby Street, Poplar. Two years 
later he removed to 230, East India Dock Road, where he traded 
as an electrical engineer and cycle manufacturer. Shortly after- 
wards he was joined by a partner with £150 capital, but the latter 
retired in June, 1898. Then in January, 1899, witness, at a con- lators, when it can be readily attached to and controlled by the 
siderable outlay, acquired other premises at 6, Nelson Street, Green- ram. The main frame work, cylinders and valve boxes are of cast- 
wich, where, as well as at East India Dock Road, the business had iron, and the plungers, bushes, and glands of gun-metal; the mild 
since been carried on. In December, 1899, Mr. Randall became a steel connecting rods drive the plungers through the medium of 
partner in the business, which, after allowing for 4125 capital, ball and socket joints, which are readily adjustable. The gland 
brought in by him, was then insolvent to the extent of £300. <A flanges are not rigidly attached to the bodies, but are designed to 
deed of dissolution of partnership was executed last February, acconunodate themselves in case of the gland nuts being tightened 
under which witness agreed to assign his interest in the business to unequally, thus preventing undue friction on the pluugers. One of 
Randall, and to take over the liabilities existing prior to the the principal features is the arrangement of the valve boxes, which 
partnership, he himself receiving a sum of £40, and remaining as are eaxily removable, and in which the valves themselves are readily 
manager at Greenwich. The dissolution, however, was nct gazetted, accessible. The motor is of the firm's enclosed steel-clad type, iu 
nor were the creditors of the firm ofticially notified, and having which the windings are entirely protected trom injury; the open- 
regard to a decision recently given in legal proceedings instituted ings in the end plates can be covered with gauze if desired, and 
against them, the deed was considered as inoperative. Their this, while not interfering with the ventilation, permits of the 
failure was caused partly by losses sustained in connection with the motor and pump beiug used in coal mines and other places where 
business premixes and on contracts, but more directly to sudden protection against tire is of the first importance. The list before us 
falling off in trade, to stoppage of credit consequent on an injurious gives details of weights, dimensions, &c., of three standard sizes. 
report, and to extreme pressure by creditors, and resulting legal The B.T.H. Co.'s list, No. 79, describes the Thomson astatic instru- 
expenses. He knew a year avo that he was insolvent, but did not ments for continuous current switehboards, 
then consult his creditora because he hoped, by continuing, to Messrs. Glenfield & Kennedy. Limited, of Kilmarnock, have sent 
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us a circular relating to Ashley's patent pump,” which is made by 
them for use in wells, boreholes, &c. There is no bottom valve used 
in the pump, and a single bucket, in which are mounted both the 
suction and delivery valves, is the ouly working part. This bucket 
reciprocates in the ordinary way up and down in the working 
barrel; thus when the bucket is lifted out of the rising main for 
examination or repair, no inaccessible working part is left behind. 
The makers therefore claim that the pump is provided with perfect 
accessibility to, and improved arrangements of, the working parts. 
The other claim set up is that it is quicker running, and sketches 
are shown to explain that any desired area whatever can be given 
to the suction valves by merely adding to their number. When 
required the pump can be constructed to work double-acting, i.-., 
with a plunger attached, thus forming a bucket and plunger pump. 
Although the pump has not, we understand, been long upon the 
market, a considerable number have already been made for bore 
holes and wells from 6 inches to 204 inches in diameter. 


Cults.—Sheriff Burnet, Aberdeen, has issued an inter- 
locutor in the action in which the trustees of the late Mr John 


Cameron, contractor, sought to interdict P. C. Middleton & Co., Ltd., 
electrical engineers, from so working their engines in the electric 


station at Cults (a suburb of Aberdeen) as to cause annoyance to the 


neighbouring feuars. His Lordship finds that the noise of the 
working of the engines is such as to cause pursuers material dis- 
comfort and annoyance, and that the noise tends materially to- 
diminish, aud has diminished, the value of their properties. He 
thinks the pursuers are, therefore, entitled to decree sought. As, 
however, the defenders desired an opportunity of considering the 
possible Adoption of remedial measures, his Lordship delays pro- 
nouncing interdict in order to give them such opportunity. Healso 
grants leave to appeal. i 


High Voltage Keyholder.—We have received from the 
International Electric Company particulars of their new high 
voltage keyholder, the main features of which are high insulation, 


as the switching movement is entirely enclosed by the china body, | 


impussibility of arcing, and that switchiug on and off is done in 
one direction only. When the handle is turned to the left, the 
switch remains inoperative. The size of the holder is not larger 
than that of a low voltage keyholder. The accompanying figures 
serve to show the general appearance of the device. 


Fire,—A fire occurred at Doulton’s pottery factory at 
Burslem, on Monday night, doing considerable damage. 


Fire Prevention.—At the forthcoming Building Trades’ 
Exhibition there will be a special section devoted solely to fire- 
resisting materials, methods of: construction and appliances. This 
section, which will form the first collective exhibit of its kind, is to be 
organised by the executive of the British Fire Prevention Com- 
mittee, who are anxious to obtain for this trade the importance and 
recognition of an independent department of building construction. 
A separate hall has been set aside for the fireproofing exhibits and 
the space has been very carefully set out, so that there will be the 
possibility of a thoroughly practical display on the part of the 
firms interested. A special sub-committee is being formed by Mr. 
Edwin O. Sachs, the chairman, in conjunction with Mr. Frederick 
R. Farrow, who presides over the Commercial Section of the British 
Fire Prevention Committee, and it is proposed to issue invitations 
to the leading authorities on fire protection, &c., throughout the 
country to participate by attendance and otherwise in the Exbibi- 
tien in question. The whole ef the busi oss arrangements will be 
iu the bands of Mr. Montgomery, of Essex Street, Strand, the 
grgauiser of the Building ‘Trades’ Exhibition, but all questions of 


scientific interest and practical display will be in the hands of the 
Fire Prevention Committee, with the view of making the Section 
thoroughly useful to the architectural, surveying and engineering 
professions, as well as to the local authorities and insurance com- 
panies. The Fire Prevention Committee will themselves be ex- 
hibiting a model of their testing station, &c. 


London County Council.— The following notices of 


motion were proposed by members at Tuesday’s meeting. By Mr. 
Baker: That, in view of the desirableness of no longer withholding 
from North and East London the advantages of electric tramway 
traction, and of the importance of providing a complete and united 
system of electric tramway intercommunication between the 


different parts of the metropolis, the Highways Committee be in- 


structed to ascertain from the North Metropolitan Tramways Com- 
pany at what price they will surrender the lease now held from the 
Council, which expires in July, 1910. The Council passed this 
motion. By Mr. Parker: That the General Purposes Committee con- 
sider the best manner of bringing before the new Borough Councils 
the imperative necessity of making subways under, at least, all the 
leading thoroughfares of the metropolis to contain all the gas and 
water pipes and telephone and telegraph wires; and, if necessary, to 
summon a conference to formulate some comprehensive scheme for 
remedying the scandalous and ever-increasing inconvenience to 
pedestrian, omnibus, and mercantile trattic caused by the constant 
tearing up of the footways and roadways for the purpose of inserting 
or removing the pipes, wires, &c., above referred to. 


Smoking Concert.—The first of a series of smoking 
concerts organised by the Bradford Corporation Electricity Depart- 
ment was held on the 16th inst. at the Queen Hotel, Mr. R. A. 
Chattock, chief engineer, presiding. 


Tramway Track Construction,— Catalogues whose 
contents are in any way connected with the construction of per- 
manent ways for tramways are calculated to be serviceable to all 
who are taking part in the electrical equipment of traction systems. 
This remark is especially applicable to the revised list of Messrs. 
Askham Bros. & Wilson, Limited, of Sheffield, on account of their 
very close connection with so many of the electric tramway systems 
already equipped in this country. At the present moment they 
have a large number of tramway material contracts executing, and 
these include the Croydon, Liverpool, Huddersfield, Leeds, Sheffield, 
Manchester, aud Bristol lines, and there are few tramway systems 
in operation in Euglaud which do not inelude something or other 
of Messrs. Askham Bros. & Wilson’s manufacture, while in con- 
nection with the important system of the London United Tramways 
Company, their points and crossings are used. Some of Messrs. 
Askham’s work has been described in the course of ELECTRICAL 
REVIEW articles on new English trolley systems as they have been 
opened, but we may briefly outline the contents of the catalogue 
which is under our immediate notice. Marshall’s patent automatic 
“fixed” and “movable” points can be adapted to any section of 
tram rail. The movable points are for use on tramway junctions, 
cross-over roads, and so on, and they contain no complicated parts, 
ensure au easy run through the points, are readily renewed, do not 
allow of tongue bending or breaking, nor deal roughly with the 
springs. They are made in crucible steel, the tongue being forged 
steel and so fitted that it cannot work loose; at the same time these 
movable points provide for efficient drainage. Many specimens of 
special track construction are illustrated in the list. They include 
compound crossings fitted to movable points, compound three-way 
crossings, automatic fixed points to suita Vignoles rail, open points 
and fixed points to suit a Bull head rail, angle, level, and special 
junction crossings, loops, cross-overs, and passing places of a variety 
of descriptions. The special work caried out at the entrances toa 
number of depots, or car sheds, are shown in some cases, while 
photographs of work during construction are given for other 
towns. At Leeds and Sheffield, this work was somewhat elaborate. 
The “Stag” brand quality of crucible cast-steel is used fur the 
points and crossings, and it is now pretty well known among 
English tramway managers and engineers. Marshall’s patent joint 
or sole plates (steel) are fitted with patent lock nuts, and Dawson's 
patent escape or drain rail is already familiar to our readers; tie 
bars, car wheels, crucible steel tires, engine and car springs, plate- 
layers’ tools, drilling clamps, traversing screw jacks, and a variety 
of general tools are included in this very timely catalogue. 


Trade Announcements.— Messrs. Pyke, Harris & Co., 


Ltd., of Prince’s Mansions, S. W., have been appointed London agents 


for Messrs. Johu Gibbs & Son’s (of Liverpool) veutilating specialities, 
including their extremely efficient and well-designed electrically- 
driven ventilating fan. They have fans on show at their address. 
The fans are stated to be constructed on scientific principles, aud 
from data arrived at by many years’ experience and experiments. 
In their price lists the actual performances of the fans are given. 
The General Electric Company, Limited, have added to their 
branches in Manchester, Glasgow, Birmingham, Newcastle> aud 
Dublin, a further one at East Wharf, St. Mary Street, Cardiff. 


— 


ELECTRIC LIGHT AND POWER NOTES. 


Bangor.— The capacity of the present station having been 
fully takeu up, the Council intends to provide an additional steam 
dynamo of 290 Kw. at a cost of £2,500, thus doubling the capacity. 
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Barusley.— The T.C. has resolved to seek power to 
borrow £20,000 for additional electric plant. 


Blairgowrie.—Owing to the lapse of the time for giving 


notice of intention to apply for a prov. order, the proposal before 


the Police Commissioners—to obtain an electric lighting order and 
lease it tu Messrs. Crompton & Co., Limited—has had to be deferred 
till next year. 


Bray.—The new electrical engineer, Mr. Thomas 
Tomlinson, B. E., who took over the station on dth iust., recently 
reported to the U.D.C. that the principal running plaut was working 
over its load, that the reserve plant was not of sufficient capacity, and 
that the Council should refrain as far as possible from taking on 
new consumers until the portion of the plant which it has been 
decided to introduce was in working order. The report was 
adopted. 


Bristol.— The. Electrical Committee has resolved to 
recommend the T. C. to rescind the resolution of February 27th, 
1900, relating to the appointment of au architect for the super- 
structure of the electricity works, in view of the reports of Sir 
W. H. Preece and Sir Benjamin Baker. It will be remembered 
that the Council insisted on the appointment of a professional 
architect; Mr. Alderman Pearson, chairman of the Committee, 
resigned in consequence of this, but was induced to reconsider the 


step. 3 


Caledonian Electric Power Company.—The neces- 
sary notices have been given for the incorporation of a company 
with the above name, with powers to generate and distribute elec- 
trical energy, both in bulk and generally for power and other pur- 

throughout the large and important manufacturing district in 
the West of Scotland that includes the whole of the county of 
Renfrew, the industrial portion of the county of Lanarkshire, and 
portions of the counties of Dumbarton, Stirling and Ayr. The City 
of Glasgow is excluded from the operations of the proposed scheme, 
which is upon similar lines to the Lancashire, South Wales and 
Durham Power Bills of last session. Mr. A. A. Campbell Swinton, 
M.Inst.C.E., is engineer to the scheme, which has the support of 
leading manufacturers of the district. 


Cheltenham.— The T. C. has resolved to wire small 
houses for the electric light on the system of repayment spread over 
a series of years. 


Chesham.—The D.C. has resolved to apply for a prov. 
order for lighting Chesham by electricity, and to engage Mr. 
Hawtayne to prepare a prelimiuary scheme, aud report to the 
Council, at a fee of 25 guineas. 


Cleveland.—Application will be made in the next session 
of Parliament for powers to establish an undertaking for the distri- 
bution of electric power over the Stockton, Middlesbrough, Cleve- 
land, and West Hartlepool districts. 


Crieff.—The T. &. has resolved to apply to the B. of T. 
for a prov. order to light the town with electricity; it is proposed, 
on obtaining the order, to lease it to a company. 


Cults.—The public lighting by electricity was inaugu- 
rated last week, and gave great satisfaction. 


Dorking.—The U. D. C. has resolved to transfer its 
electric lighting prov. order toa company, aud has asked certain 
firms to tender. 


Foots Cray.—The Bromley R. D. C. has adopted a reso- 
lution to apply fora prov. order authorising the supply of electricity 
for public and private purposes within the parish of Foots Cray, and 
within that port ion of the parish of Chislehurst known as the Lower 
Borough in the district of the U.D.C. of Chislehurst. 


Guisborough. — The U. D.C. is in negotiation with 
the Northern Counties Electrical Supply Company with regard to 
the company's application for a prov. order. | 


Inverpess.—At a meeting of the T. C. lust week, 
Treasurer Ross proposed that the Town Chamberlain be instructed 
to pay Mr. Craven, the electrical engineer, as already offered and 
accepted, 24 per cent. on the estimated cost of the now abandoned 
electric lighting scheme, with £59 for outlays, being a total of £734 
for work after appointment. The motion was carried. 

The T. C. has received a letter from the solicitor of the North of 
Scotland Electric Light and Power Company, renewing his offer of 
August last to take over the Council's prov. order. The company 
now offers tu pay to the Council the sum of £1,000, and to take over 
the Council’s liabilities to Mr. Craven. The Couucil is considering 
the matter. 

Lewes.—The Electrical Power Distribution Company 
has placed a contract for electricity works buildings with Messrs. 
Field & Co. i 

Limerick.—A deputation from the Corporation has 
waited on the L.G.B., with the object of inducing tie Board to recon- 
sider its decision with regard to the proposed loan of £22,000 for 
electric lighting purposes. 

Llangollen.— The U. D.C. has resolved to apply to the 


B. of T. for a prov. order for elcetric lighting. 


London. —MARYLEBONE,—The Borough Council has 
decided to call a statutory meeting to take the necessary steps to 
apply fur a prov. order to supply electricity in the borough. 

Lonbon 


BIDGE.—The Bridge House Estates Committee has 


1 


of the Council. 


framed a scheme for widening the bridge, and lighting it with elec- 
tricity. 

Court oF Common CounciL.—Last week tho Streets Committee 
submitted a scheme for the testing of all electric meters for use in 
the City, under the direction of the electric inspector, at the expense 
of the City of London Electric Lighting Company aud the Chariug 
Cross and Strand Electricity Supply Corporation, the electric 
lighting undertakers each to refund, in addition to the other 
expenses, a sum of £200 per aunum to the Corporation in respect of 
the inspector’s salary. The committee recommended that Mr. 
Voysey’s salary should be increased from £350 to £500 per annum, 
ofl which sum £400 would under the proposed arrangement be 
refunded to the Corporation. The recommendation of the com- 
mittee was approved. 


Manchester. — The new Electricity Committee has 
appointed Dr. Bishop as chairman. Dr. Bishop was instrumental] 
in bringing about the recent inquiry into the working of the elec- 
tricity department. 

Mexborough.—A_ I. (. B. inquiry was held on Tuesday 
relative to an applicatiou by the U.D.C. for power to borrow £18,000 
for electric lighting. ; 

Newbury.—Preliminary arrangements are in progress for 
making an application to the B. of T. for powers to establish electric 
light works in the town by a London company. 


Newport (Mon.).—The Electricity Committee of the 
Newport Corporation, and the Lightiny aud Traffic Committee, are 
to be dissolved, and a new committee formed to deal with electric 
lighting, power and traction. 


Northtleet.—The U. D.C. has decided to apply to the 
B. of T. for a prov. order for electric lighting. 

Ormesby.—The U. D.C. having inquired whether the 
Middlesbrough Corporation could supply electrizity iu bulk, was 
recently informed that the Corporation had not the necessary legal 
powers to do so. 

Penistone.—The Rural Council has received a circular 
from the Yorkshire Electric Power Syndicate, Limited, setting 
forth that a scheme was being prepared for the supply of electric 


energy. 


Pocklington.—The U. D. C. is considering the question 
of electric lighting. 


Provisional Orders.—The London Guzelte for November 
16th contained the following notices regarding provisional orders :— 
Applications to be made by the Felling U.D.C.; Northwood Electric 
Light and Power Company for powers fcr lighting Northwood and 
Ruislip; Welliugton (Salop), application by U. D.C.; Ilkley, 
Middleton, and Denton, application by A. H. Gibbings; Beverley, 
application by the Corporation; Neath, application by the Cor- 
poration; Notting Hill Electric Lighting Company, powers to 
acquire laud and construct generating and transforming statious in 
Kensington borough; Northtlect, application by U.D.C.; Aberavon, 
application by Corporation. 

Notices regarding the following applicatious for powers appeared 
in the Gazette on November 20th :—Lyndhurst (Lyndhurst Electric 
Lighting and Traction Company, Palace Chambers, S. W.); Rhondda, 
(U. D.C.); East Middlesex (joint board of the Edmonton, Enfield, 
Southgate, Tottenham, and Wood Green Councils); Ebbw Vale 
(U.D.C.); Chesham (U.D.C.); Royton (U. D. C.); Ross (John Parker, 
Hereford); Faversham (Corporation); Abertillery (U. D. C.); 
Burgess Hill (U. D.C.); Metropolitan Electric Supply Company 
(extension of powers to Paddington borough, laying new cables 
from Willesden into London, &e.); Lichfield (Corporation); 
Teddington (U. D.C.); Widnes (Corporation); Llangollen (U. D. O.). 


Rowley Regis. — On Monday, at a meeting of the U. D. C., 
the General Purposes Committee reported that they had made an 
investigation of the prov. order obtained iu 1898 by the Midland 
Electrie Corporation for Power Distribution, Limited, for the supply 
of electricity for motive and lighting purposes within the district 
The provisions for purchase by the local authority 
were not satisfactory, and the Committee recommended that the 
Council should proceed to obtain a prov. order of their own. It 
was proposed that the clerk should ascertain the terms of the com- 
pany, and in the event of these being unfavourable the clerk under- 
take to apply for an order. This was agreed to. 


Sheffield.—In an interesting report of lis tour on the 
Continent Mr. S. E. Fedden, the city electrical engineer, recently 
laid before his committee his observations, chiefly directed, of 
course, to the development of alteruating current machinery. At 
the Paris Exhibition, polyphase motors of all sizes were at work for 
all purposes, but few single-phasers being scen. The Bremer arc 
lamp, in which carbons containing 20 to 50 per cent. of metallic 
salts are used, receives favourable notice, but the street arc 
lighting of Paris is said to be “ not very good.” At Strassburg Mr. 
Fedden was interested in a polyphase motor which he found working 
in the pouring rain, without any sort of cover. The charge for 
energy for lighting in that city is over 6d. per unit, and for power 
24d. Coal is very expensive, and the works cost comes out at 
1˙43d., in spite of the very heavy motor day-load. Comparing the 
direct and alternatiug current machinery sections of the Schuckert 
Electrical Company's works at Nuremburg (where 8,000 men are 
employed) — each of which is driven by motors of its own type—Mr. 
Fedden found little difference between the adaptability and 
working of the two systems, though the A.C. motors could put up 
with rougher usage and less attention than the D.C. 
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More than half the load of the Nuremburg electricity works 
consists of single-phase motors, no less than 1,100 H.P. being eon- 
nected, and the motors ranging from 4 to 50 H. p. These give 
entire satisfaction, and but little variation of pressure occurs. The 
price for lighting in Nuremburg is 8d. to 9d., for power 24d. per 
unit, and coal costs as much as 1d. per unit. 

At Messrs. Brown, Boveri & Co.’s works Mr. Fedden saw a device 
of peculiar interest to Sheffield manufacturers—the working of 
power hammers by compressed air, the compressor being driven by 
& polyphase motor. 

Single-phase motors were to the fore again at Frankfurt, 
4,000 H. P. out of a total capacity of 9,000 E. p. consisting of such 
motors. A single-phase motor working au elevator was particularly 
noteworthy, its working being extremely simple and satisfactory. 
Another motor was used to automatically maintain water under 
pressure for working a hydraulic lift. 

The Helios Company informed Mr. Fedden that the bulk of their 
new work is polyphase. It is interesting to note that the two alter- 
nating stations at Cologne are unable to run in parallel, on account 
of the difference in the wave-forms of the alternators used. 

The conclusions at which Mr. Fedden arrives are that his scheme 
for converting the Sheffield single-phase system to polyphase is fully 
justified, and that the Continental stations are designed on liberal 
and comprehensive lines, worthy of careful consideration by British 
engineers. 


Selkirk.—The T.C. has resolved to oppose the applica- 


tion by the North British Electricity Supply Company for a prov. 
order to supply electrical energy within the burgh. 


Shannon.—Before the Chancery Division of the High 
Court of Justice in Dublin on the 13th inst. an application was 
heard by the Master of the Rolls that the sum of £7,798 in consols, 
and £153 138. in cash, the amount of the Parliamentary deposit 


lodged on behalf of the promoters of the Shannon Electrical Power 


Bill, 1900, should be transferred to the names of the depositors, one 
of whom was Baron Rothschild. The Bill successfully ed the 
House of Commons, but was rejected by the Committee of the House 
of Lords. The Master of the Rolls granted the application. 


Skipton.—The C. D.C. has resolved to apply to the 
B. of T. for a prov. order for electric lighting. 


Smethwick.—The British Electric Traction Company, 
Limited, have now arranged terms with the Council for the supply 
of electricity for lighting and power purposes to the borough. The 
Council insisted upon one uniform charge for electric lighting, and 
this has been acceded to. Mr. J. G. Aldridge, the expert called in 
by PA Council, has expressed a favourable opinion upon the agree- 
ment. 


South Shields.—A syndicate has been formed for the 
urpose of erecting an aerial bridge across the Tyne between North 
and South Shields; a Bill will be promoted in Parliament next 
session with a view to seeking the necessary powers. The proposed 
bridge is to be 200 feet high, with a clear span of 64Q feet; it will 
be erected on the principle of a platform suspended by cables, and 
will be worked by electricity supplied by the Corporations of Tyne- 
mouth and South Shields. : 


Southend.—At a meeting of the T. C. last week the 
borough engineer submitted a report on the subject of electric 
lighting. He advocated a direct current three-wire system with 
arc lamps for street lighting. The estimated cost of installing the 
arc lamps would be £1,460, and of the whole undertaking £36,030. 
The Light Railways and Electric Lighting Committee recommended 
that the report be adopted and that application be made for 
borrowing powers for £36,030, besides £4,000 for making provision 
for such additional cables as might be required for extensions of the 
lighting area. The report was adopted. 


Stroud.—The Gaslight Company is going in for a 
number of new powers, including provisions to enable the company 
to apply for powers under the Electric Lighting Acts. 


Standish-with-Langtree.—A report on the electric 
lighting question is being furnished to the Council by Messrs. Lacey, 
Clirehugh & Sillar. 


Thornlev.— The village of Thornley has been lighted 
with 50 electric lamps erected by the Parish Council, who have 
entered into an arrangement with the Weardale Iron and Coal Com- 
~ pany for a supply of current from the colliery. 


Tunbridge Wells.—An exhaustive report on the Tun- 
bridge Wells electric light undertaking has been issued by Mr. 
Horace Boot, the borough electrical engineer, in which he states 
that during the 12 months under review the total expenditure was 
45,170, and the total income £8,493 Os. 5d. Allowing £201 16s. for 
bud debts, and 3 per cent. each for capital and redemption funds, 


the profit works out at £764 128. 10d. To a company the profit | 


„available for distribution would be £3,120. 


West Ham.—The Board of Guardians has received 
notice from the L.G.B. that it is prepared to sanction a further 
expenditure of £1,875 on the electric lighting of the West Ham 
Union and schools, bringing the total expenditure up to £6,500. 


Worthing.— According to the West Susser Gazette, there 
were no fewer than 106 applicants for the position of resident 
enginecr to the Worthing electric lighting works. 


Yorkshire Power Schemes.—Among the Parliamentary 
Bills of the coming session, says the Lee/s Mercury, is a measure for 
the incurporation of the South Yorkshire Electric Power Company, 


which proposes to establish generating stations, aud to supply elec- 
tricity within an area defined by a line drawn from a point near 
Bolton Abbey through Doncaster. and by way of Whitley Bridge, 
Low Egborough, Burn, and Brayton, to Selby, where it turns at the 
pay-bridge to the mouth of the Wharfe, and thence back to Bolton 
Bridge. 

Another company, which has been registered under the name of 
the Yorkshire Electric Power Syndicate, Limited, proposes to supply 
electricity in bulk to local authorities and others. throughout the 
southern or manufacturing portion of the West Riding of the 
County of York. The portion of tne West Riding included in the 
scheme is that lying south of the Rivers Wharfe and Ouse, and the 
turnpike road from Bolton Bridge through Elsack aud Skipton to 
Foulridge on the Lancashire boundary. The area is about 1,800 
square miles, with a population of about 24 millions. It contains 17 
municipal and county boroughs, 119 urban districts, and 22 rural 
districts, including such important industrial centres as Leeds, 
Bradford, Keighley, Halifax, Todmorden, Brighouse, Huddersfield, 
Dewsbury, Batley, Morley, Pudsey, Wakefield, Ossett, Barnsley, 
Sheffield, Rotherham, Doncaster, Pontefract, Goole, &c. The for- 
mation capital has been fixed at £10,000, and the whole of this has 
already been niore than offered, though the concern has thus far not 
been submitted to the public, having been organised solely by a 
number of large manufacturers and colliery owners, who believe not 
only that the undertaking will prove a financially sound one, but 
that some such scheme is of the highest importance both to local 
authorities and to industrial concerns generally. Mr. Arthur 
Greenhow Lupton, of Leeds, is chairman of the directors, and has as 
colleagues on the board Mr. Robt. Armitage, Brown-Bailey Steel- 
works, Sheffield; Mr. A. Currer Briggs, Whitwood Collieries, 
Normanton ; Mr. Joseph Crowther, Marsden Mill Company, Hud- 
derstield; Mr. Robt. Hudson, Gildersome Foundry, Leeds: Mr. 
Charles Letch Mason, The Hollies, Leeds; and Mr. F. Priestman, 
Messrs. J. Priestman & Co., Bradford. 

Of the 158 authorities mentioned, there are at present only 11 
having works established and supplying electricity, seme of them 
on only a very small scale, and none on a scale sufficient to attempt 
general power supply. Three have works in progress, while in 18 
other cases, though provisional orders have been, or are being secured, 
no further steps have been taken towards carrying out the powers 
thus obtained. 

Power will be supplied from four main generating stations, each 
serving an area some 16 miles in diameter. Though not yet defi- 
nitely decided upon, these will probably be located in the vicinity 
of Rotherham, Methley, and Mirfield in the colliery area, and at 
Bingley in the mauufacturing area. , 

The proposed minimum capital of the Parliamentary Company is 
£3,000,000, with power to issue debentures for a further £1,000,000, 
this being the same as in the Lancashire scheme. The syndicate 
have secured the services of Mr. A. H. Gibbings, late electrical 
engineer to the city of Bradford, and Messrs. W. T. Presslaud and 
John Sturgeon, who promoted the Lancashire scheme, Mr. Sturgeon 
having also had experience in connection with the Niagara power 
Works. 


ELECTRIC TRACTION NOTES. 


Beckenham.—At a meeting of the U.D.C. last week 
letters were read relating to a proposal to establish a light railway 
between Beckenham, Penge, the Crystal Palace, and Croydon, and a 
tramway between Penge, Beckenham, and Bromley Common. The 
matter was referred to the Works Committee. - 


Berlin.—The Morning Post Berlin correspondent states 
that the introduction of electric tramways on a large scale in Berlin 
has not been effected without an attendant loss of life. According 
to an official report just issued, 28 people were killed and 82 people 
severely wounded in the months of July, August and September in 
consequence of tramway accidents. This, as the Municipal Council 
has remarked, excecds the German list of casualties in China. It is 
widely complained that the electric tramway companies entrust to 
the control of inadequately trained drivers and conductors those 
enormously heavy accumulator wagons, the continual rumbling of 
which now imparts its characteristic sound to Berlin street life. 
These wagons are extremely difficult to manage, and scarcely a dar 
elapses without a collision in some quarter of the town. The com- 
pany assert that the many casualties are chiefly due to the careless- 
ness of the public—au excuse which has given rise to much ironic 
laughter in the Berlin Municipal Council. Unfortunately, the 
President of the Police appears to resent the interference of the 
Council in a matter which he regards as his own prerogative. The 
Council, however, has now besought the magistracy—note the 
circumlocution of a municipal system which has to divide its 
functions with the State police—to petition the President of Police 
to adopt remedial measures with the utmost expedition.” 

The writer of the above dispatch, while mentioning that tke 
battery cars are the chief cause of the accidents referred to, omits 
to refer to the announcement which was recently made regard. 
iug the proposal to abandon accumulators and employ the overhead 
trolley in their place. 

Clydebank.—The Commissioners intend to apply to the 
Secretary for Scotland for a provisional order for the construction 
of tramways, and to the Board of Trade for a provisional order 10 
supply electric lighting. 

(Continued on page, 832.) 
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THE AUTOMOBILE TRIP TO SOUTHSEA. 


Last week we mentioned that in the Automobile Club's run 
from London to Southsea and back, the Harmsworth silver 
cup was gained by Mr. H. Edmunds’s Daimler car. Mr. 
Edmunds, as the principal partner in W. T. Glover & Co., 
and as a Member of the Council of the Institution of Elec- 
trical Engineers, is thoroughly well known to all in the 
electrical profession and trade, and we have thought that our 
readers would be interested in seeing a photograph of the 
car, although it is not an electrical one. 


entirely dependent upon water-power fer driving the dynamos, 
and that large use has been made of electricity for heat- 
ing purposes. As the lamps, motors, heating apparatus, &c., 
are in all equivalent to some 3,000 8-C. P. lamps, the installa- 
tion is of the magnitude of a small town undertaking. 

The water supply is taken from the Tollie Burn, which 
runs behind the Castle, about a quarter of a mile distant. The 
stream is quite a small mountain torrent, the total collect- 
ing area available being only about two square miles. It 
rises in a range of mountains with unpronounceable Gaelic 
narres—as, for instance, Cnoc an t-Sithein Mor and Doire 
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Mr. L DUN DS'S “ ANTRONA.” 


Mr. Edmunds ran two cars down to Soutlisca, and No. 78, 
which we illustrate standing before the Town Hall, Ports- 
mouth, was awarded the cup on account of its smart appear- 
ance at the conclusion of the journey from London. Both 
of the cars were 6-H.P. Daimlers, but the“ Antrona,” which 
had on board Mr. and Mrs. Edmunds, the Mayor (Mr. 
Alderman Emanuel), and Mrs. Staplee Frith, was successful. 
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ELECTRICITY AT ARDROSS CASTLE. 


A PRIVATE installation of unusual interest has recently been 
completed at Ardross Castle, in Ross-shire, some 30 miles 
north of Inverness. The whole work has been carried out 
lo the designs and under the supervision of Mr. Walter P. 
Adams, M. I. E. E., of London. 

Special points of interest are that the installation is 


Leathann—and is fed by numerous springs which ensure a 
good flow even in the driest summer weather, From 
observations taken over the past two years, it is calculated 
that the water supply is sufficient for a plant of double the 
capacity of that now in use. 

The Tollie Burn is tapped about 14 miles above the 
Castle, and the water is carried in a lade through a fir 
plantation to a small lake, which, being artificial, generally 
goes by the euphonious name of The Dam.“ This lake is 
of sufficient capacity to supply the installation in summer for 
three weeks without inflow, and it also supplies the Castle 
with water; in fact, it was originally constructed for this 
purpose some 40 years ago. | 

From the Dam a pipe line has been constructed to the tur- 
bine house, which stands on the bank of the Alness River, over 
3,000 feet distant. The pipes are 10 inches inside diameter, 


cast-iron socket and spigot, and are buried in a trench 
F 
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about 3 feet deep. The total fall from the Dam to the tail 
race is 285 feet. Provision has been made at both ends for 
a second line of pipes. 

The turbine house is a simple four-walled building 
standing 20 feet above the river, with room for two more 
generating sets similar to those already installed. The tail 
water is taken straight down in cast-iron suction pipes into 
a large pit, from whence it is discharged through 20-inch 
earthenware pipes into the river. 

Two exactly similar sets of turbines and dynamos are in 
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THe TURBINE HOUSE. 


use, one being sufficient for all ordinary requirements. The 
turbines are of Gilbert Gilkes & Co.'s well-known Vortex 
type, giving 25 B. H. P. each at 1,200 revolutions per minute. 
They are provided with centrifugal governors, regulating by 
hydraulic means the admission of water to the wheels by 
‘opening and closing the guide blades. After being in use 
for some months, these governors began to give trouble, and 
upon examination, it was found that the small inlets to the 
hydraulic cylinders and valves were getting choked with an 
impalpable peaty deposit; this difficulty has been met by 
fixing a special pressure water filter, through which all water 
used for the governors and valves has to pass. It is remark- 
able that the deposit finds its way to the turbines, as the 


ARDROSS CASTLE. 


inflow and outflow of the dam are at extremes of the basin. 
about one-sixth of a mile apart, and there appears to be 
an ample settling ground for all such deposit. 

The dynamos are coupled direct to the turbines, and there- 
fore run at 1,200 revolutions per minute; they have an out- 
put of 80 amperes each at 220 volts. They are overcom- 
pounded, so that at no load 200 volts is obtained, and at full 

‘load 220 volts. They are provided with carbon brushes, and 
the oiling arrangements are designed for continuous running. 
The necessity for continuous oiling arrangements will be 
realised when it is understood that the plant is required to 


run all night without attention. For several reasons it was 
not thought desirable to employ accumulators on the instal- 
lation, and so the plant has to be kept running night and 
day, with only occasional stops during the day: it has been 
in use for over a year, and has fulfilled these requirements 
admirably. 
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ALNESS RIVER IMMEDIATELY BELOW THE TURBINE HOUSE. 


All the mains, with one small exception, are run on poles 
with oak cross-arms and white porcelain oil insulators. As 
a protection from lightning, barbed steel wire is carried on 
the top of the poles and earthed. Magnetic lightning 
arresters are fixed at the ends of all lines. On the same posts 
are carried telephone wires, both lead and return, which are 
crossed in the middle of each run to neutralise induction. 
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SMALL LOCH FROM WHICH WATER SUPPLY IS TAKEN. 


An insulated return is necessary, as the negative electric 
light leads are earthed throughout the installation, 

Nearly the whole of the overhead wires are carried 
through plantations of fir and hard wood, and so are not 
conspicuous. A short length of underground cable is used 
in the neighbourhood of the new Church for crossing the 
road, 

From the turbine house to the Castle two pairs of 19/16 
bare copper cable are run on oil insulators. The poles for 
the overhead construction were provided on the estate, which 
abounds in beautiful fir plantations. From the Castle a pair 
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of overhead mains, of 19/16 bare copper, are run to the estate 
farm and workshops, and some distance from the Castle a 
branch from these, also of 19/16 cables, is carried to the 
Church, 700 yards away. A smaller pair of mains is run 
from the Castle to the stables, 200 yards distant. It will 
thus be seen that the two sets of mains between the turbine 
house and Castle are feeders, and the pressure is maintained 
at 200 volts at the Castle. Altogether 14 miles of feeders 
and distributors have been run, 

Before referring 
to the switchboard 
and automatic 
appliances, it will 
be necessary to give 
ageneral description 
of the installation. 

In the Castle some 
350 lights have been 
installed, -and the 
wiring throughout 
has been done on 
Mavor & Coulson’s 
concentric system : 
the distribution 
boards, however, 
have been made 
specially, and have 
switches and cut- 
outs fitted for every ae ee A y 
circuit, mounted ou i 
enamelled slate : a ‘ 
bases and enclosed — 
in polished teak 3 PRE hs 
cases with glass 
fronts. The 
feeders are brought 
to two main distribution boards in the kitchen 
corridor, and from these, circuits are run to nine sub- 
distribution boards. A voltmeter and recording ammeter 
are fixed near the main boards, and also an automatic alarm, 
which rings loudly if either one or both of the dynamos are 
overloaded. The necessity for this will be seen when it is 
stated that the total current taken by the lamps and radiators 
is 240 amperes, and the total capacity of the dynamos is 160 
amperes. It only comes into use oceasionally, but is, never- 
theless, very neces- 
sary. The bell rings 
at 90 or 180 amperes, 
thusallowing a small 
overload with one 
or both machines. 

Thegeneral light- 
ing of the Castle 
calls for little special 
comment; but the 
Whole installation 
provides a most 
striking instance of 
the immense im- 
provement that the 
introduction of 
electric lighting 
makes in a country 
house, Before 
electricity was 
installed, the light- 
ing was done with 
gil - gas and oil 
lamps, and the large 
rooms with dark 
ceilings were very 
gloomy and depressing at night; the present lighting is 
& most striking improvement. 

The lighting of the ball-room and dining-room is note- 
worthy. The ball-room is of noble dimensions, and very 
like that at Balmoral; it is said to have cost some £30,000. 
Three 12-light fittings are suspended from the roof, 
and down the sides 10 three-light pendants are hung 
from the hammer-beams, the effect being brilliant and most 
pleasing, 
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two SLUICE AND PEN-TROUGH AT THE HEAD OF THE PIPE-LINE. 


GENERATING SETS. 


All these fittings were specially designed by Perry & Co., 
and are made in oxidised brass. An electric piano is used 
in the ball-room, which created quite a sensation amongst 
the local people when first introduced. It is certainly 


uncanny to see the piano playing by itself with the keys 
rising and falling as if operated by invisible hands. 

The lighting of the dining-room is a great contrast to 
tiat of the ball-room, in that the fittings are of a very simple 
character. 


The ceiling, however, is very elaborate and 
massive, and any 
fittings sufficiently 
bulky to attract 
notice would have 
been out of place ; 
IS lamps have, 
therefore, been 
spaced in the mould- 
ings, and a general 
distribution of the 
light has been pro- 
duced with excellent 
effect. 

The installation 
at the Castle is 
rendered unique by 
the large use which 
y has been made of 
— oS ar electricity for heat- 
- a ; 2 ing. Some 26 bed— 
rooms, as well as 
ö sitting, linen, and 
brushing rooms, are 
fitted with electric 
radiators; these have 
proved to be most 
valuable in the sav- 
ing of labour in cleaning fire-places, and in the carrying of 
coals; the saving of Coal, also, is considerable, as its 
ordinary cost delivered at Ardross is in the neighbourhood 
of 308. per ton. 

The rooms heated vary in size, and the radiators have 
been wound accordingly, the current taken varying from 
3 amperes to 12. The larger are provided with three 
switches, by which }, J, 4, and full heat can be obtained; 
they are of Crompton & Co.'s make, and the greater part 
were made to a 
new pattern at the 
desireof Mr, Adams. 
Two of these can 
be seen inthe switch- 
board photograph, 
and it will be noticed 
that the ugly stud- 
ded plate has been 
replaced with one of 
an ornamental 
design. Though 
heavy, these radi- 
ators can be very 
easily handled; 
the old “47a” 
screen radiator made 
by Crompton and 
Co., was the only 
scteen radiator of 
similar proportions 
made by this firm 
until the introduc- 
tion of the Ardross 
type described 
above. All the heat- 
ing apparatus in the Castle is fed from safety disc wall 
sockets, the only kind regarded by the engineer as safe at 
200 volts, for the large currents taken. 

In addition to the radiators, a large cupboard, outside 
the dining room, is heated electrically, and a waterheater has 
been fitted into the hot water supply system. 

The installation at the stables and laundries calls for no 
special note, except perhaps that provision has been made in 
the coach house for charging an electric motor car. 
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At the farm a 15-8.H.p. motor has been installed for 
driving the farm and estate machinery; this comprises a 
thrashing machine, chaff and root cutters, oatcake crusher, 
straw blower and elevator. winnowing machine, &c., a large 
circular saw, and a quantity of wood-working machinery. 
A very heavy fly- 
wheel has been fitted 
for use with the saw, 
but notwithstanding 
this, it has been 
found necessary to 
provide an alarm 
bell, which rings 
automatically near 
the sawyer when he 
is feeding too fast. 
The starting switch 
is provided with 
slow worm gearing 
and handwheel to 
prevent the load 
being put on or 
taken off too fast 
for the turbine, as 
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the hydraulic 
governors of neces- 
sity cannot cope 
with sudden large 
alterations. Some 


of the shops at the 
Farm are lighted 
electrically. 

Not the least in- 
teresting part of the 
installation is the 
new Church. This was completed last summer, and, 
in addition to being lighted by electricity, it is fitted 
throughout with electric heaters. This is the only Church 
within our knowledge that is heated by electricity. 
Nearly all the radiators have been designed by Mr. Adams, 


Main SWITCHBOARD AND Two 


BaLL Room. 


as also was the special switch. 
22 small radiators fitted along the side walls at regular 
intervals under the seats; in the floor, four large heaters 
have been fixed under ornamental cast-iron gratings, and two 
more have been fitted in the platform behind the minister's 


The nave is provided with 


„ AnpRosS ” TyPE RADIATORS. one 


chair; a wall radiator by the pulpit and a large ornamental 
cast-iron case radiator under the west window complete the 
equipment in the nave. The castle pews are in the vestry 
recess at the east end, and are heated by a wall radiator on 
one side, and on the other side under the seats are two small 
radiators similar to 
those on the walls 
of the nave. The 
vestry is provided 
with a large port- 
able screen radiator. 
The total current 
required for the 
radiators is 80 am- 
peres at 160 volts, 
and the special 
switch, to which re- 
ference has been 
made, is required 
first to turn on the 
lights in series with 
a resistance absorb- 
ing 40 volts; it is 
left in this position 
when light only is 
required. If the 
heaters are needed, 
the circuits control- 
ling them are 
switched in one by 
one by turning the 
handle, and when 
the last circuit but 
is turned on 
the series lamp re- 
sistance is short-circuited; in this position 20 amperes are 
absorbed by the lamps and 60 amperes by the radiators. On 
moving the switch to the last contact the lights are turned ont 
and the remaining radiators turned on. The various contacts 
of the switch are provided with carbon sparking pieces. 


1 ir. 
i e 


AUTOMATIC STARTING APPLIANCE. 

[t will be seen from this general description of the instal- 
lation that the plant and switching apparatus have to meet a 
most unusual set of conditions, and, in addition to this, the 
owner specially desired that so far as possible the plant 
should be automatic and require a minimum of attention, 


ot 
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For general lighting purposes one dynamo is sufficient, 
but when heaters or motors are brought into use the load 
runs up to 150 amperes. As the man in charge cannot be 
constantly in attendance gt the turbine house, it was 
necessary to devise automatic arrangements to start the 
second turbine and couple it to the mains when the load on 
the running dynamo exceeded 80 amperes. 

The illustration on the opposite page will help to demon- 
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much more handy and serviceable, and the sweating is 

entirely done away with. These radiators also help to steady 

the turbine at very light loads. 

The recording ammeter, to which reference has been made, 
is so connected that all current used in the installation is 
registered, and some most interesting records have been 
obtained. The drum is of large size, and gives a chart for 
each day. From the nature of the diagram it is quite 
ö easy to distinguish what apparatus has been 

in use, and the motor records are valuable 

in that they show very distinctly bow 
many hours the various machines have been 
in use. 

Some records taken last Christmas, when 
the family was in occupation, indicate the 
extensive use that is made of the radiators. 

As an illustration, we giye a few notes 
of the demand of January 3rd. The 
circular saw and other machinery were 
running from 12.0 until 3.0, and a varying 

demand was made during these hours; at 

3.20 the load rose to 65 amperes rapidly, and 

continued to rise until 6.20, when it had 

11 12 tam, reached nearly 90 amperes. It then declined 

slowly until 11.0, and continued steady 


The thin line (January {tb) is an ordinary weekday curve in cola winter weather when the at 70 amperes throughout the night. At 
family was in residence. The other curve is a Sunday diagram in cold weather when the 21 ; f 
Castle was occupied. The chief part of the load in the latter cxse is due to the C.anrch-hent- 6.30 next morning the servants rose, and 
ing apparatus and Castle radiators. During the night the load is maintained at the points the load began to increase again, reaching 
where the diagram ceases. 


strate how this is accomplished. A hydraulic sluice controls 
the admission of the water to the turbine, and the piston of 
chis is caused to rise and fall by an equilibrium valve, whioh 
admits pressure water above or below the piston. When the 
valve is up the sluice is raised, and the turbine starts ; when 
the valve is down, water is admitted to the top of the 
cylinder, the sluice is closed, and the turbine stops. The 
equilibrium valve is operated by an electro-magnet, through 
which the whole of the current from the running dynamo 
passes. When this reaches about 90 amperes, the armature 
of the magnet rises, and the valve with it. The turbine 
then starts. The gear seen above the hydraulic cylinder has 
recently been added to close the guide blades as the turbine 
stops; without this the turbine starts with too great a rush. 

On the switchboard, in addition to the ordinary switches 
and instruments, coupled three and two-way switches are 
fitted for coupling the dynamo leads and feeders so that 
either machine may be run regularly, and the second started 
and coupled to the mains when necessary. Two Crawley 
automatic switches are fitted, one for p machine ; Fes 
have been specially designed to meet the very unusual con- 
ditions 17 Ee to fulfil. - 

machines are excited from the running dynamo, and 
the two pairs of feeders are joined at the Castle. 

When one machine is running, it is working on one set of 
feeders, over which a fall of potential of 20 volts takes place 
at 80.amperes. When the current exceeds 80 amperes, the 
second machine starts, and as it reaches a little over full 
speed, the Crawley automatic operates, and couples the posi- 
tive brash to that of the first machine, and a trifle later 
couples it to the second positive feeder through a third auto- 
matié switch, which immediately couples the second negative 
feedét in parallel with the first. The two machines and the 
two feeders are then in parallel, and the current is equally 
divided ; by these means the compounding of the dynamos and 
the fall of potential in the feeders is always in adjustment. 


When the total current supplied to the feeders falls to 40 | 


ampétes, the equilibrium valve spindle falls, and the second 
dynamo stops, 

At the moment of coupling and uncoupling there is a rise 
and fall in the volts of only 5 per cent. The whole 
apparatus answers admirably. 

The switchboard is so arranged that the plant can be run 
with or without the automatics, and so that either machine 
can be used for the Castle, Church, or farm machinery 
Separately or together. 

When the plant was first installed, the condensation on 
the metal work on a cold day was considerable, and most 
troublesome, and a small stove was fitted in the turbine 
house, It ig found, however, that two electric radiators are 


100 amperes at 9 am. The total con- 

sumption for the 24 hours was 320 
units. On Sunday, January 7th, the consumption was 250 
units. 

This autumn has furnished some remarkable diagrams; the 
weather has been cold, and considerable use has been made 
of the radiators. The curves taken on Sundays are very 
imposing now that the Church- heating installation is in use. 
Two, taken recently, show a demand of 310 and 320 B. O. T. 
units respectively. The daily demand, of course, varies at 
different times of the year, but rarely falls below 50 units. 
and when the family is in residence it rises not infrequently 
to over 300 units. During the year the installation has 
been running some 35,000 B. O. T. units have been used, 
and the works costs come to about 55d. per unit, a result 
probably not obtained in any other installation in the country, 
and, moreover, a result not attained in even the largest town 
installation. Seeing that the family is only in residence for 
a few months in the year, this is additionally remarkable, 
and were the Castle occupied for the whole year the coats 
would be less than $d. per unit. 3 
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This diagram shows a portion of the day load when the farm machinery was 
in use. On that day several different machines were used, and each gives a 
characteristic diagram. The family was not at the Castle when this diagram 
wads taken, and this accounts for the small load after 5 p.m. 


A word or two in conclusion with regard to the effect of a 
severe frost upon the flow of water will perhaps prove of 
interest. The Castle, as we have indicated, is some 30 miles 
north of Inverness and on the east coast ; it is, therefore, 
subject to severe winter weather. In addition to this the 
whole of the collecting area lies at an elevation of between 
800 and 2,200 feet above sea level. A spell of severe weather 
was experienced in the early part of this year, when the 
temperatures at 500 feet above sea level ranged between 
9° F. and 37° F. for a fortnight; during this time an 
average of 100 units was used per day, and the Dam 
remained full throughout. To produce this result the flow 
must have been nearly double the minimum summer flow. 
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ELECTRIC TRACTION NOTES. 


(Continued from page 826.) 


Central London Railway Extension.—The Central 
London Railway Company gave notice on Monday of a Bill to be 
presented to Parliament in the coming session, to enable them to con- 
struct a double line from the Bank station toa new station to be made 
under the Liverpool Street station of the Great Eastern Railway 
Company. A small extension is also proposed to be made at 


Shepherd’s Bush. The extensions will be constructed in the form 


of “loops,” and thus do away with crossing over” at the termini, 
which causes more delay than was originally expected. When the 


extensions are completed it will be possible (says the Times) to 


increase the frequency of the service somewhat. 


Colne.—0On Thursday last week an inquiry was held by 
Mr. P. Boulnois, inspector of the L.G.B., into an application by the 
Colne Corporation for sanction to borrow £39,000 for electrical pur- 
poses. The Corporation proposes to make provision for supplying 
electrical current for the purpose of working the Colne and Trawden 
Light Railway, which is to be constructed by Messrs. Greenwood 
and Batley, of Leeds. It is intended to work the railway as a 
continuous line from Trawden to Colne, by way of Nelson, Brierfield, 
Burnley and Padiham, a distance of 12 or 14 miles. 


Dublin.—The Clontarf (Co. Dublin) Urban District 
Council had before them at their last meeting the resolution passed 
by the Council authorising the United Tramway Company to con- 
struct tramlines from Fairview Corner to Ballybough Bridge, on 
their carrying out certain works and paying a certain annual rental. 
This was finally adopted, but the chairman of the Council com- 
plained that the Tramway Company had had rails laid down 
between Gardiner Street and Abbey Street for the last 18 years, but 
no trams had ever been run over the track. A resolution was passed 
calling on the Tramway Company to give a service along Gardiner 
Street, Beresford Place and Abbey Street, as such would be a great 
convenience to the people of the Clontarf suburb. 


Dundee.—There was half an hour’s delay in the electric 
car service on 12th inst., due to a trolley arm catchiny a guard wire, 
which fell, causing a short circuit. 


Edinbuargh.—Several additional nails have been driven 
in the coffin of cable traction, for on 12th and 13th there were three 
stoppages in the service. That on the 13th was due to a broken 
gripper, and the line was clogged for an hour. 


Electric Haulage on Canals.—According to the report 
of the Compagnie Générale de Traction Electrique sur Voies Navi- 
gables, of Brussels, the company’s system of electric haulage on canals 
is now in service between Vergenal and Ruysbroeck, a distance of 
22 kilometres, on the Brussels—Charleroi Canal, the results being 
considered satisfactory. The company has secured concessions to 
supply current for electric lighting purposes to 11 localities on the 
line, and is negotiating similar concessions in a number of other 
places. 


Hendon and Finchley.—The Charing Cross, Euston 
and Hampstead Railway Company are seeking for powers, in the 
next Parliamentary Session, to extend their proposed line from 
Hampstead to Golder's Green, Hendon, near the cross roads. In 
connection with this, a company will be incorporated to lay down 
an electric tramway under the Tramways Act, to act as a feeder for 
this extension. There will be two lines of tramways, one from 
Golder's Green to the Tally Ho Corner, Finchley, and the other 
from Golder's Green to Hendon village. If these schemes are 
carried through, the much-felt want of direct communication 
between Hendon and Finchley and the West End will be supplied. 


Liverpool.— Mr. S. W. Higginbottom, M.P., was re- 
elected chairman of the Electric Power and Lighting Committee at 
the first meeting of the Committee since the Liverpool municipal 
elections. Speaking of the work of the Committee, Mr. Higgin- 
bottom said that very important work had been done by the Com- 
mittee during the past 12 months, and it was expected that there 
would be a considerable extension of it during the next 12 months. 
This would include the provision of additional machinery at the 
Pumpfields and Lister Drive stations. 

Another new electric car route, that between Breckfield Road and 
Castle Street, Liverpool, was opened on Sunday last. The cars will 
run every seven and a half minutes. Arrangements are in progress 
for continuing the main lines in James Street across the entrance to 
George's Dock, which comes into the possession of the Corporation 
of Liverpool on December 1st, so that a second direct main approach 
to the Pierhead terminus may be obtained. 


Manchester.— At a meeting of the Tramways Committee 
on 12th inst., Councillors Boyle and Wainwright were re-elected 
Chairman and vice-chairman respectively. A report was submitted 
re the progress of the electrical equipmeut of the tramways. It 
was arranged some time ago that the electricity department should 

provide the energy for the trams, and arrangements were then made 
for building two new generating stations, one in Stewart Street, 
Bradford, and the other in Bloom Street. There is now some 
fear that neitber of these stations will be ready to supply the 
electrical energy for the trams so soon as required. The matter was 


discussed at length by the committee, and among the suggestions 


that were made was one to offer premiums for accelerating the work. 
A special sub-committee was appointed to confer with the Elec- 
tricity Committee on the subject. 


Nottingham.—aA trial was made on Friday night of one 
of the new electric cars intended for use on the section between the 
Nottingham Great Market Place and Sherwood. On board were 
Mr. Arthur Brown (city engineer), Mr. H. Talbot (city electrical 
engineer), Mr. J. Aldworth (manager of the city tramways’, Mr. 
Rogerson (assistant electrical engineer), Alderman Brownsword 
‘chairman of the Corporation Tramways Committee}, and several 
others, including a number of employés of the contractors, Messrs. 


Dick, Kerr & Co., whose representative, Mr. Williams, drove 
the car. 


Pontefract.— The T. C. met specially on 15th inst. to 
consider the proposals of the United Kingdom Tramway, Light 
Railway, and Electrical Syndicate, Limited, to establish a system 
of electrical trams in and between Normanton, Whitwood, Castleford, 
Glass Houghton, Pontefract, Purston, and Featherstone, and also to 
supply electric light aud energy within those areas. The scheme 
received the unanimous approval of those voting, subject to the 
terms in the agreement being satisfactory. 


Tramway Powers.— Tuesday’s London Gazelle con- 
tains numerous notices regarding new powers for which applica- 
tion is being made to Parliament. These include the following, 
relating to tramways :—Gosport Electric Tramways (Urban Electric 
Supply Company); Lyndhurst Light Railway (Lyndhurst Electric 
Light and Traction Company); Bournemouth Corporation Tram- 
ways; Burton-on-Trent Corporation tramways and light railways: 
Bury Corporation tramways; Handsworth U. D. C. (tramway working 
and leasing powers); Hyde Corporation tramways; Chester Cor- 


poration tramways; Wrexham (National Electric Traction Com- 
pany). 


Radceliffe.— The D.C., having obtained “a provisional 
order for the construction and working of electric tramways 
in the district, are pushing forward with the scheme, and a 
L. G. B. inquiry is to be held shortly. The Bury Corporation have 
approached the Council, as they wish to run to Whitefield viá 
Radcliffe, and suggested that Radcliffe should lay a permanent way 
and give Bury running powers over it on terms to be hercafter 
settled. The policy of Radcliffe Council, however, is to retain 


powers over their district, aud they have offered to enter into an 


agreement with Bury if reciprocal powers are granted. On the 
other side of the town an effort is being made to connect Radcliffe 
with Farnworth, and the-two Councils are negotiating with Little 
Lever on the matter. The suggestion is that Little Lever should 
obtain a provisional order, construct the line, and lease it to the 
other two authorities, Little Lever to keep the line in repair, and 
Radcliffe and Farnworth to attend to the equipment. The cost of 
the Radcliffe scheme is foreshadowed at £80,000. Included in this, 
however, is the electric lighting scheme, and land for the establish- 
ment of the necessary plant has just been obtained, but building 
operations have not yet commenced. 


Scarborough.—The New General Traction Company, 
Limited, which is connected with electric tramway systems in 
various parts of the country, has promoted a company styled the 
Scarborough Electric Tramway Company, with a capital of 
about £150,000, which, it is understood, is already practically 
assured. The scheme which the company proposes for 
Scarborough is a comprehensive one, and is estimated to involve 
an outlay of £120,000. The plans, which have been prepared, show 
an outer and an inner circuit embracing all the principal parts of 
the borough, and extending over a route of about eight miles, with 
about 12 miles of rails. The Corporation is to be approached to 
secure its approval of the undertaking. The company is under- 
stood to be willing, at its own expense, to maintain the streets along 
which the lines are laid, and also to light the new Marine Drive 
with electricity during that period of the year when the trams are 
running. 


Victoria-Putney Underground Electric Railway.— 
The London News Agency states that there is a possibility that at 
no very distant date an electric underground railway will. be con- 
structed between Victoria and Putney. A Bill embodying the 
scheme will shortly be placed before Parliament. We read in the 
Times that inquiries have already been made in the district, on 
behalf of a firm of solicitors, as to the ownership of the property 
under which the proposed new railway is to be constructed. The 
line would be called King's Road Electric Railway.” The sug- 
gested line of route is under King’s Road, on the Middlesex side. 
beneath the bed of the river to Putney, where it would proceed 
under Brewhouse Lane and the Putney Baths to the east side ef 
High Street as far as Montserrat Road, where the terminus would be 
situated. It is the intention of the company to erect a generating 
station near to the terminus, in addition to a passenger static? 
Several uf the tradesmen and property owners have been served 
with statutory notices informing them that their property will be 
required, and the ground landlord of several shops in High Strect 
has received notice that all the premises between No. 67 and No W. 
at the corucr of Montserrat Road, will be taken over. 


Wrexham.—The National Electric Traction Company 
registers its intention to apply to the Board of Trade for tramws; 


powers in the London Gazette, 
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TELEGRAPH AND TELEPHONE NOTES. 


Canadian-English Cable. — We read in the New York 
Electrical World that the Canadian Dominion Government hopes to 
have a short direct cable laid between Scotland and Belle Isle, on 
the Labrador Coast of Canada, vid the north of Ireland, thus giving 
Canada a new cable line to Great Britain. 


Egyptian Telephones.—aA telephone line is shortly to be 


erected between Alexandria and Cairo. 


New Cable to Shanghai.—A Reuter dispatch dated 
Berlin, November 16th, says that the cable steamer Von Po.lbtelski 
arrived at Wusmey on 15th inst., and was proceeding to Tsin-tau to 
lay the Tsin-tau Shanghai cable. A later dispatch stated that the 
steamer was overdue at Shanghai. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED. 
AFRICAN :— 
St. Louis (Senegal)-Bathurst .. .. Aug. 25,1900 .. è 
St. Louis (Senegal) - N A .. Nov. 11, 1900 s 
Zanzibar-Mom .. Sept. 29, 1900 
Zanzibar- Aden ba .. Nov. 9, 1900 
_ Sourm AMERICAN :— _ 
Paré-Maranham .. 5 . March 1, 1900 
Paramaribo- Cayenne . Oct. 6, 1900 ee 
Barcelona - Guanta - Cumana - Portlamar - 


Carupano (Venezuela) Nov. 1, 1900 s 


Falmouth-Bilbao zs Pe es ae . Nov. 19, 1900 

Havre-Waterville ss és es ee Nov. 8, 1900 

Latakia-Cyp: us ee .. June 20, 1899 
LANDLINES :— 

AFRICAN :— 

. Majunga- Tananarive . Nov. 6, 1900 ee 


Sour AMERICAN :— 
Communications with all offices of Colombia 
berona Di Buenaventura .. ss és se 5 1900. os 
Ecuador landlines . ee Maroh 18, 1807 .. Kia 


Interior of Colombia landlines A . Nov. 19, 1900 5 
dlines south of Serena . July 30, 1900 . . Nov. 19, 1900 
Landlines west of Barquisineto and Coro . Nov. 1, 1900 te a 
Barcelona (Venezuela)-Ciudad (Bolivar) . Nov. 1, 1900 
West INDIAN :— 
Landlines to Baracoa, Guantago and Sagua de 
Tanamo is . Nov. 12, 1900 .. 
Landlines between Puerto Plate and San 
Domingo Cit es ; š . Nov. 20, 1900 
Dominican landlines . Nov. 21, 1900 
CHIWBSE :— 
Tientsin-Pekin ss >s June 12, 1900 
Pekin-Kalgan... as Sa oe RA .. June 14, 1900 
Kaigan-Maimatohin es si i .. June 80, 1900 
Tlentsin, via Shanghai as ie June 16, 1900 
Tientsin-Niuchwang June 18, 1900 


All lines oonnecting Cochin China with 
Thuanan Oct. 28, 1900 


Communication between Saigon and North 
nkin . Oct. W, 1900 


Saigon-Bangkok.. Nov. 16, 1900 .. Nov. 16, 1900; 
Communication “via Hanekine’ » interrupted 
on Persian territory 7 ° Feb. 24, 1900 


We are informed that the interrupted section is the Teneriffe Coast cable.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast.—November 23rd. Tenders are invited for steam 
pipes, pumps, condensing plant, boilers, mechanical stokers, super- 
heaters, coal and ash conveying plant, and switchboard extensions 


for the Corporation electricity works. See “Official Notices” 
October 12th. 


Bermondsey.— December 3rd. The Vestry invites ten- 


ders for 71 cast-iron arc lamp columns, arc and incandescent lamps, 


automatic switches and fittings. See “Official Notices” November 


16th. 
Bexhill.— December 10th. The U.D.C. wants tenders 


for water-tube boiler and pipework, and one 150-Kw. steam dynamo. 
See “ Official Notices” to-day. 


Birkenhead.—December 4th. The Corporation wants 


tenders for switchboard and instruments for the tramways power 


station, Craven Street. See Official Notices” to-day. 


Blackpool.—December 17th. The Corporation wants 


tenders for the supply of arc lamp carbons and oils for one ycar. 
See “ Official Notices to-day. 


. Brighton.— December 6th. The Council invites tenders 
for points, crossings, sole-plates, manhole covers and gulley-grates, 
tic-bars, fish-bolts, &., for the clectric tramways. See Official 
Notices” November 16th. 


Brighton.—December 13th. The Council wants tenders 
for the construction of permanent way including bonding, &c.; 


paving all tramway tracks with wood, &c. See Official Notices” 
November 16th. 


Cardiff.— November 28th. The Corporation wants ten- 
ders fora 75-Kw. motor generator, Tudor battery, lead covered 
cables, and a 20-ton travelling crane for the tramways undertaking. 
See Official Notices November 9th. 


Copenhagen. — January 3rd, 1901. The Corporation 
invites tenders for three 530-Kw. dynamos, switchboards, &c. See 
“ Official Notices“ to-day. 


Halifax.—November 27th. The Tramways Committee 
invites tenders for the supply of 36 tramcars, trucks, motors, and 
electrical equipments for same. See Official Notices.” 


Hendon.— December 81st. The U.D.C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-K W. 
steam dynamos, motor transformer, &.; condensing plant, crane, 
switchboard work, battery, mains, meters, and workshop equipment 
for electricity works. See Official Notices” November 16th. 


Kendal.—November 25th. The Corporation wants ten- 
ders for complete electric lighting station equipment (boilers, steam 
dynamos, battery, &c.); and for underground mains, meters and 
services. See Official Notices November 2nd. 


Manchester.—December Ist. Tenders are wanted for 
twelve workmen's electric cars. See Official Notices to-day. 


Newington (Southwark). — December 3rd. The 
Electric Light Committee of the Southwark borough, wants tenders 
for the erection of back E. M. F. cells at the electric light station. 
See “ Official Notices” to-day. 


Oldham.—November 27th. The Electricity Committee 
wauts tenders for an extension switchboard for supplying current to 
the tramways. See ‘Official Notices” November 16th. 


Partick.—December 4th. The Commissioners want ten- 


ders for electricity meters, demand indicators, and fuses. See 
“Official Notices to-day. 


Portsmouth,— December 7th. The Corporation wants 
tenders for permanent way construction and underground feeders 
for the electric tramways ; also for overhead electrical equipment., 
Sce two Official Notices ” to-day. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a. civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berenteen, British Vice- 
Consul, Stavanger. 


Stockport.—November 24th. The T.C. wants tenders 
for the laying of permanent way for electric tramways. Also for 
the supply of 1,050 tons of girder rails, 90 tons of fishplates, 25 tons 
of tie bars, various points, crossings, bolts and nuts, &c. See two 
„Official Notices November 9th. 


Stockport.—November 24th. The T.C. wants tenders 
for the overhead equipment, and supply of rail bonds, for six 


sections of electric tramways. See Official Notices November 
9th. 


Tyne.—November 30th. The Tyne Improvement Com- 
missioners want tenders for the electric lighting of the Northum- 
berland and Albert Edward Docks, including everything but the 
generating plant. See our Official Notices“ to-day. 


West Ham.—November 30th. The Council wants ten- 
ders for two 25-B. H. v. oil engines, two 15-xw. dynamos, battery and 
switchboard for the Dagenham Hospital, Essex. See Official 
Notices” to-day. 


CLOSED. 
Dublin. — The Electric Committee of Dublin have been 


considering the tenders for cables required under the new electricity 
scheme. Three firms tendered :—Messrs. Siemens Bros. & Co., of 
Westminster, at £103,237 12s.; the St. Helens Cable Company, at 
£108,039 15s., and the British Insulated Wire Company, at 
£109,447 10s. 8d. The tender of Messrs. Siemens had been practi- 
cally accepted, when it was discovered that a trifling little mistake 
of about £10,000 had been made, raising the amount to £113,637 
128. Mr. Hammond now advises that the tender of the British 
Insulated Wire Company be accepted, but it is being asked why 
this should be, if the St. Helens Company can do the work 4 1, 400 
cheaper. Mr. Hammond says in this connection, that the firm being 
of recent origin, he should hesitate before placing with them a con- 
tract of such magnitude. 


London.—The London County Council have accepted 
teuders from the following firms for the supply of engineers goods 
and electrical stores during the cnsuing year:—J. Dickson, M. 
Wilson & Co., Pyke & Palmer, Buck & Hickman, J. Russell & Co., 
Turner & Hudson, Edison & Swan Company, Heaton & Smith, aud 
Simon, Berry & Co. 


Woolwich.—Owing to the rapid extensions since the 
Woolwich Electric Light Company has been taken over by Messrs. 
Edmundsous, a second 250-K W. turbo-dynamo, complete with surface 
coudenser, air and circulating pumps, has been ordered from 
Messrs. C. A. Parsons and Co. 
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Tunbridge Wells. — The Council has accepted the tender 
of Messrs. Callender & Co. for the supply of high and low tension 
electricity cables, with the exception of the twin public lighting 
cable, Messrs. W T. Henley’s tender being accepted for this only. 
The tenders submitted were as follows:— 


Low Tension ELECTRICITY CABLES. 


} 


Name of firm. ` 081 


l 
| 06 | 1 15 2 ren 
| 

ere err eee ee ree 

B it. Insul. Wire Co. 185 0 0 193 0 0 246 0 822 0 884 0 965 0 
N A Ca. '100 O 0° 188 O %s 0° 295 0'364 0 % 70 0 
F. T. Glover & Co. | 14 11 8/175 9 O |387 10 |812 10 : 88911 8 | 68 15 
Healey 4 Co. 106 5 0 165 17 6 229 6 5805 U 375 15 0 458 16 
Johnson & Phillips l 0 O 166 O 0 131 0 8312 0 378 0 0 50 0 
J. Littauer 102 11 0 164 10 0 | 998 6 306 10 875 1 0 25 10 
Polland & Co. * 16 8 0| 187 6 0 156 8 83617 | 40915 0 78 4 
Siemens Bro«.& Co. 109 0 0 161 0 0 222 0 | 295 0 | 854 0 0 60 0 
St. Helens Cable Co. 115 10 0 173 0 0 28 0 Bll O 873 0 0 6 8 
Western Electric Co. 115 0 0 | 168 0 0 | 240 0 296 0 | 362 0 0 62 0 

Accepted. Prices per 1, 000 yards. 
HIGH TENSION ELEOTRICITY CABLES. 
Name of firm. | 025 034 05 1 

E E s. d. e s. d 

Brit. Insulated Wire Co. 144 0 0 1864 0 0 210 0 0 290 0 0 
Callender & Co. (accepted) 113 0 O 121 0 O | 176 0 O | 267 6 0 
W. T. Gtover & Co. .. | 11815 0 13710 0 191 13 4 272 18 4 
Henley & C. ee 118 10 0 129 12 6 178 2 6 266 0 0 
Johnson & Phil’ ips .. 1:6 0 0 138 0 0 188 0 0 271 0 0 
J. Lit auer. .. 115 10 O 190 0 0 171 0 0 0 0 
Polland & Co. ; .. 163 40: 242 6 0 250 19 0 821 17 0 
Siemens Bros & Co. .. 116 0 0 130 0 0 175 0 0 257 0 0 
St. Helens Cable Co. | 12:10 0 140 0 0 190 0 0 276 0 0 
Western Electric Co. | o 140 0 186 0 0 | 28 0 0 

Prices per 1,000 yards. 


Durban (Natal).—We are indebted to our South African 
exchange, Industries, for the following list of tenders which were 
submitted to the Durban Corporation for the electric tramway 
scheme. As has been already stated in our columns, the successful 
tenderers were :—- 

Messrs. Macartney, McElroy & Co., Limited, of London, for Part 
„A,“ £16,994 10s. 10d., and Part “Be £18, 600, making a total of 
£35,594 10s. 10d., while 

Messrs. Dick, Kerr & Co., Limited, of London, sccured Part “C” 
for £26,240 10s. 10d. 

The total contract amounted to £61,835 Os. 10d. It is divided 
into :— Part “A,” Poles and overhead equipment; Part B,” Elec- 
tric motor cars; Part “ C,” Steam and electric generating plant. 


— — [ͤẽü4'] [P — ee ee 


EI, 269 12s. ; 


Sunderland.— The T. C. at their last meeting 
the recommendation of the Tramways Committee that the con- 
tract for 24 motor cars of the top-seat type, together with track 
cleaner and traverser, for which tenders were recently invited. be 
awarded to Messrs. Dick, Kerr & Co., Limited, at a price of £675 
per car. All of these cars will be equipped with standard air 
brakes. 


London.—The Asylums Committee of the London County 
Council have accepted the following tenders in connection with the 
central station, for the supply of water and the electric light at 
Horton asylum : Boilers, engines, and dynamos, the Edmundson 
Electricity Corporation, £17, 825; pumps and pumping machinery, 
R. Warner & Co., £1,674 10s. ; water softening plant, Doulton & Co., 
and fencing, Turner, Limited, £602 10s. 


FORTHCOMING EVENTS. 


Friday, November 23rd —At 5 p.m. Physical Society. Agenda: 
(1) The Anomalous Dispersion of Carbon,” by Prof. 
R. W. Wood; (2) The Liquefaction of Hydrogen,” 
by Mr. M. W. Travers; (3) “On the Refraction of 
Sound by Wind,” by Dr. E. H. Barton. 

At 7.30 p.m.—Institution of Junior Engineers. Joint 
meeting with the Architectural Association at 9, Con- 
duit Street, W. Paper on “The Use of Rolled Joists 
in Construction,” by Mr. A. T. Walmisley, M.LE.E. 

Saturday, November 24th.—At 10.10 a.m. The Institution of Elec 
trical Engineers (Students’ Section). Visit to works 
of Messrs. Siemens Bros. & Co., Limited. 

Monday, November 26th.—At 8 p.m. Society of Arts, Cantor 
Lectures. Electric Oscillations and Electric Waves,” 
by Prof. John Fleming, M. A., D. Sc., F. R. S. Four 
Lectures. Lecture 1.—Electric Oscillations.— The 
production of electric oscillations—The factors deter 
mining their frequency and energy—Secondary oscil- 
lations— Magnetic, thermal and other effects produced 
by electric oscillations. 

Tuesday, November 27th.—At 7.30 p.m. Institution of Electrical 
Engineers, (Manchester Section). Meeting at Owens 
College, address on Relative ‘Advantages of Direct 
Current and Three-Phase Distribution for Small 
Installations,” by H. A. Earle, M. I. E. E. 

Wednesday, November 28th. —At 7.3) p.m. The Institution of 
Electrical Engineers (Students' Section). Papers to 
be read: —“ Single-phase Generators at the Paris 
Exhibition” by J. T. Irwin, and “Polyphase Gene- 
rators at the Paris Exhibition” by C. N. Nettley. 


— — — • ͤäüU Uͤ H— 


Time of 
Tenderers. completion No. Part A.“ Part B.“ Total e Part C.“ Total contract. 
in months. 
| £ s. d. £ 8. d. £ u. d. £ s. d. & 8. d. 
Lowdon Bros. & Co., Dundee wae — 1 17,287 0 6 15,905 0 0 33,192 0 6 21,337 0 0 54,400 0 0 
” ” ” eee eee — 2 — 16,015 0 0 33,302 0 6 — = 
Reunert & Lenz, Durban & Johannesburg 10 to 12 1 16,427 13 3 18,300 0 0 | 34,727 14 3 22,850 0 0 56,577 0 0 
aa ae be a acct D 2 2 , — | 22,150 0 038, 577 14 3 23,600 0 0 61,177 0 0 
G. ite O., New York & London 9 to 11 | 1 19,883 1 2 138,296 0 O | 38,179 1 2 22,209 0 0 58,000 0 0 
8 s 7 2 — 18,120 0 0 38,003 1 2 22,209 0 0 57,824 0 0 
R. W. Blackwell & Co., Ltd., London 10 to 12 1 19,241 6 3 | 21,702 6 8 | 40,943 13 4 | 20,417 10 0 59,862 17 9 
‘i j 3 2 — 23,447 5 242,688 11 10 | 20,417 10 0 | 61,777 16 3 
15 5 ji | 3 — 21,702 6 8 40,943 13 4 24,017 10 0 63,362 17 9 
‘3 4 — 23,447 5 2 | 42,688 11 10 24,017 10 0 65, 107 16 3 
Macartney, McE lroy & Co., Limited, 12 to 14 1 16,994 10 10 18,600 0 0 35,594 10 10 25,255 0 0 60,849 10 10 
London (accepted A & B) } 11 2 — 18,820 0 0 | 35,814 10 10 25,255 0 0 61,069 10 0 
Brush 5 Engineering Co., Ltd., 12 fo. b. 12 | 18,947 12 0 | 23,498 0 0 | 42,445 12 0 24,175 0 0 66, 620 12 0 
London London 12 — 22,376 0 0 — = — 
Crompton & Co., Ltd., London 16 to 19 1 21,332 18 3 20,397 0 0 41,729 13 3 25,798 0 0 67,527 0 0 
Siemens, Ltd., Durban i 9 11 to 18 1 25,379 0 0 19,534 12 0 44,913 12 0 23,742 0 0 68,500 0 0 
15 j eke ae me 2 23,008 O 0 19,534 12 0 | 42,542 12 0 | 23,742 0 0 | 66,129 0 0 
Dick, Kerr & Co., Lon. (accepted C) 8 to 11 1 22,096 0 0 22,424 0 0 44,520 0 0 26, 240 10 0 70,598 0 0 
a 5 i 2 = 23,165 0 0 42.521 0 0 — oe 
` 5 3 3 — | — — 21,379 10 0 65,598 0 
Hubert Davies & Spain, Durban... 10 to 12 | 1 18,457 6 9 24,226 0 0 42.683 6 9 26,628 O 069,311 0 0 
3 ee” owt sii j 1 2 1 — 22,730 0 0 47,187 6 9 — Nias 
3 „ ee a j | 3 ' — 8 Alternative Tenders from 24,010 0 0 | 66,693 0 0 
ö to 30,723 10 0 76,704 0 0 
Reiners Von Laer & Co., Port Elizabeth 15 1 25,446 2 10 | 24,972 0 0 50,238 2 10 21,600 0 0 71,838 0 0 
British Schuckert Electric Co., Ltd., Lon. — | 1 26,839 17 0 | 21,950 0 048,789 17 10 | 28,725 0 O| 75,500 0 0 
— 2 — 21,620 0 0 48,550 17 10 — — 
Hamilton & Co., Port Elizabeth .. — — 25,446 0 0 | 24,792 0 0 50,238 0 0 28,650 0 0 78,100 0 0 
Witting Bros., Ltd., London, on beli; lf of | | | 
Electricité & Hy draulique, Charleroi.. — | — 125,368 0 0 26300 0 0 151.668 0 0 26,350 0 0 178,018 0 0 
George Hill & Co., Manchester . ä — — 26,626 14 0 | 23,050 0 0 49, 676 14 0 — — 
Mather & Platt, Ltd. „Manchester j — | — — — — 23,176 0 0 — 
Davey, Paxman & Co., Colchester "O Eu BA = 23,452 15 0 = 
E A Not stated. 2 = | a ae 27,001 10 0 ae 
Clayton Engincering & Electrical Con- | 
struction Co., Ltd., Hyde, Manchester | Not stated. | — 8 N ; 24,313 1 6 
D. Stewart & Co., Glasgow em — E = | l = 27,568 10 0 = 


— — 
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Thursday, November 29th.—Extra meeting of the Institution of 
Electrical Engineers, in the rooms of the Institution 
of Mechanical Engineers. Paper by Mr. W. E. 
Langdon, on “The Supersession of the Steam by the 
Electric Locomotive. ” 

Institution of Electrical Engineers (Dublin Section). 
Conversazione at the Royal Dublin Society. [This 
will take the place of the meeting announced for the 
22nd inst., which was postponed from that date.] 

Friday, November 30th.— At 8 p.m. Institution of Junior Engi- 
neers. Inaugural Meeting of 20th session, West- 
minster Palace Hotel, Sir Lowthian Bell, Bart., F. R. S., 
delivers the Presidential Address. 

Saturday, December Ist.— At 2.0 p.m. and 3.0 p.m. The Institution 
of Electrical Engineers (Students' Section). Visit to 
Generating Station of Waterloo and City Railway. 

Thursday, December 6th.—Réntgen Society Meeting, paper on 
“ Stereoscopic Fluoroscope and new Mercury Break,” 
by Mackenzie Davidson. 

At 8 p.m.—Civil and Mechanical Engineers’ Society 
Meeting, paper on Valve Gears and Valve Diagrams,” 
by Prof. R. H. Smith, M. I. E. E., &c. 

Saturday, December 8th.—At 3 p.m. Visit of Institution of Junior 
Engineers to the London United Tramways Com- 
pauy's electric generatiug stat ion at High Road, 
Chiswick. i 


NOTES. 


The Use of Röntgen Rays.—At an inquest held at 


Hastings on 16th inst., there were certain statements made 
regarding the use of Röntgen rays in the diagnosis of a 
fractured thigh. The deceased, a widow lady of 68 years 
of age, had written a letter stating that she had suffered 
great pain and anguish from a sore caused by over exposure 
to Röntgen rays. It seems that whilst the patient was being 
attended by Dr. H. R. Mansell, Röntgen rays were twice 
applied under the circumstances recorded in the evidence, 
which was as follows :— ; 


Dr. Roberts, of Hastings, stated that when called in on July 7th 
deceased had a sloughing wound on the stomach, 7 inches by 3} 
inches, with a considerable amount of inflammation surrounding it. 
He thought it probable it was attributable to Röntgen rays. The 
cause of death was exhaustion from the effects of shock from the 
two injuries, fractured thigh and Röntgen rays. He had read of 
cases repcrted of dermatitis being set up by Röntgen rays. He had 
never before heard of a sloughing wound after Rontgen rays. At 
the post-mortem examination it was found that the body was wasted. 
He could not give the date when Mrs. Wilson lost her reason, 
because she varied, but he thought it was about a month before she 
died. He didnot think asloughing wound of this size would cause 
wasting sufficient to bring about death. 

Mr. A R. Ticehurst, surgeon, of St. Leonards, said the sore might 
have been caused by Röntgen rays or something else, such asa hot- 
water bottle. 

Dr. Mansell said deceased consented to have Röntgen rays used 
on her thigh. He consulted Mr. Blomfield, who said he thought he 
would have to give 35 minutes’ exposure. He gave Mr. Blomfield 
directions to take two plates, one of the affected side and another 
of the right side, which was unaffected. On the following morning 
he visited Mrs. Wilson, who was very well in every respect, and 
who never complained of any inconvenience whatever from the 
application of the rays. He showed the photograph to other 
doctors, and it was not considered satisfactory. It was suggested 
that one should be taken of the centre of body. This was taken 
on April 27th, Mr. Blomfield saying it would take 35 minutes or a 
little longer. 

Mr. J. H. Blomfield said he had taken photographs by Röntgen 
rays for various surgeons. On the first occasion he gave 35 minutes’ 
exposure for the first plate and 45 forthe second. On the next 
occasion he allowed 45 minutes. If he had bad the later pattern of 
apparatus it might not have taken so loug. On both occasions, in 
reply to his questions, Mrs. Wilson said she was not at all in pain, and 
quite comfortable. With an up-to-date machine he would give an 
exposure of five minutes. 

Dr. H. Lewis Jones, medical officer in charge of the Electrical 
Department at St. Bartholomew’s Hospital, stated that, having 
regard to the instrument and the part of the body photographed, he 
considered there had been a proper exposure. The risk of an 
X rays’ burn was always present in long exposures. In reply to Mr. 
Saunderson, who represented deceased's relatives, Witness said 
the latest way of taking these photographs with up-to-date machines 
was to give as short an exposure as possible. He had given a 
40 minutes’ exposure, but the usual one was seven or eight minutes. 
He had never come across a case in which a burn from the rays 
caused death. Machines like Mr. Blomfield’s were used all over the 
country. l 

Toe jury returned a verdict to the effect that the deceased met 
her death from shock and exhaustion following the accident, and 
from the effects of the Röntgen rays on a weakened system, and no 
blame attached either to the medical man or the photographer. 


Foreign Trade Competition.— Mr. J. M. Rennoldson, 


who presided on Saturday night at the annual gathering of 


the Newcastle and District Association of Foreman Engineers 
and Mechanical Draughtsmen, referring to the question of 
competition, said (according to a Times summary) that 
foreign competition was already setting in, and he was 
afraid that they might feel it in the time to come a good 
deal more than they had yet done. Materials had been 
forced up to an abnormal price, and the price of coal bad 
reached a figure which it had never reached since the early 
seventies, at the time of the great coal famine; the cost 
of the finished article had been pushed up in consequence. 
During recent months they had seen steel landed from 
America in thousands of tons, and also from Germany. 
From being the first manufacturing nation in the world, we 
began to find now that other nations were creeping in, and 
were to some extent taking the lead. If we were to combat 
successfully this competition, it would be necessary not only 
for the proprietors of works and capitalists to put their 
hand to the plough and be diligent as to their adopting the 
best class of machinery and the best known methods of 
manufacture, but it was necessary that they should be sup-' 
ported in their endeavours by associations such as he had the 
honour of addressing. Unless they had an administrative 
body in their works composed of their draughtsmen and 
managers and their leading foremen, who had studied 
economy and every possible means of producing work in the 
most economical and efficient manner, they would never be 
able to compete successfully with those great nations that 
were now competing with them. He had not a word to say 
against trade unionism so long as it was kept within its 
proper limits. There were many ways in which trade 
unionism could be beneficial to its members; but when it 
put down its foot and said to a workman that he was not 
to do his best for himself and his employer, it was slowly 
and surely strangling the industrial life of this nation. He 
was convinced that the success of America was mainly due 
to the freedom which existed amongst American worknien. 


Telephone Stations for High Tension Installations. 
—On the 17th inst. Dr. Puluj gave a demonstration of bis 
new safety telephone station for high tension installations. 
He pointed out the dangers which the users of telephones 
would incur if conductors carrying high tension currents 
should accidentally come in contact with the telephone wires. 
The fuses at present fitted protect the apparatus, but not the 
persons using it, since sufficient electricity will pass before 
the fusion takes place to cause serious injury. Puluj's tele- 
phone station is so constructed, that complete protection is 
given against currents at a tension of several thousand volts. 
One or both wires of the telephone shown at the demonstra- 
tion were connected to the terminals of a transformer, whose 
tension was 3,000 volts, yet no disturbance beyond a weak 
humming sound in the telephone was produced. The current 
was regulated so that the current from the transformer 
heated the fuse to redness, and yet the telephone could be 
safely taken in the hand. The telephone stations that have 
been constructed after Puluj's design are for a power trans- 
mission station near Prague, working with a tension of 2,000 
volts. For this information we have to thank the bankers, 
J. G. Selig, of Prague, who have been entrusted with the 
development of the invention. 


Dr. Fleming's Lectures.—Dr. J. A. Fleming writes to 
us as follows :—“ My attention has been drawn to the fact 
that the dinner of the Institution of Electrical Engineers 
has been fixed for Monday, December 3rd, and this is the 
same date as that announced for the second lecture of my 
Cantor Course at the Society of Arts on Electrical Oscilla- 
tions.” Under these circumstances, some who desire to 
attend the lectures have asked me if it would be possible to 
have the date of my second lecture altered, and Sir Henry 
Wood, the Secretary of the Society of Arts, has kindly 
consented to change the date from Monday, December 3rd, 
to Tuesday, December 4th. You would greatly oblige me 
by making this announcement in your columns, so that any 
who desire to attend the lectures may be saved from dis- 
appointment by coming to the rooms of the Society of Arts 
on the wrong evening.“ 
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Horsing Electric Tramways.—The following letter 
came to hand too late for insertion in our “ Correspondence ” 
columns: —“ I notice that Mr. Horace Boot, in his letter to 
you, states that the question of horsing tramways during the 
hours of lapping load is not his suggestion, but is one ‘ pro- 
pounded’ by me. Propounded’ is a weighty word, and I 
should like to have an opportunity of stating that six years 
ago, before the Incorporated Association of Municipal and 
County Engineers, I read a paper on ‘Electric Street 
Tramways,’ consisting of some 1,200 lines of print, in which 
the propounding’ referred to was accomplished within the 
compass of 11 lines as follows: . 

There is a third plan which the writer has lately been consider- 
ing, and which might, indeed, prove the most economical method 
of dealing with the overlapping difficulty, viz., the horsing of the 
tramcars during the time of the top lighting load. 

In conversation with a leading provincial jobmaster, the writer 
finds that in many cities horses are jobbed out 20 do purely light 
day work, and that it would be a boon to the jobmaster to be offered 
employment to which they could be put during the evening. As 
doubtless the members of the Association have the control of the 
horses belonging to their respective local authorities, it will be useful 
to gather their opinion upon this point. 7 
It will be noticed that I simply took the opportunity of 
inviting the members of the Association who had control 
of horses to give their opinion. I may add that those 
opinions were unanimously adverse to the idea, and I have 
from that time to this not considered it within the range of 
practical politics, and therefore I naturally do not desire to 


be treated as one who is anxious to see it carried out. 


During the past six years one has certainly learnt that the 
running of tramways electrically is an industry of such vast 
importance that one can afford to have special plant for it, 
and not to fall back upon horse flesh at any time of the 
dday.— RonhnT HANMOND.” 


The Metropolitan Railway and Eleetric Traction.— 
Tuesday’s Yorkshire Daily Post contained the following 
very important announcement: “ Notice was published 
yesterday of the intention of the British Westinghouse Elec- 
tric and Manufacturing Company, Limited, to bring in a 
Bill next session to enable them to undertake the electrifica- 
tion of the Metropolitan and Metropolitan District Railways, 
and to suspend the running powers of the London and North- 
Western, the Great Northern, the Midland, the South- 
Eastern, and Londen, Chatham, and Dover, while the pro- 
cess of conversion from steam to electricity is being effected.” 

The Westminster Gazette of Wednesday contained the 
following relative to the same subject :—“ If we read the 
Express aright, Sir William Preece has told it that the 
Metropolitan directors will on Saturday week open tenders 
they have received for converting their line into an electric 
railway. Amongst the tenderers named are Mather & Platt, 
the Brush Eiectrie Company, Crompton & Co., Thomas 
Parker & Co., and Dick, Kerr & Co., representing England ; 
the Thomson-Houston Company and the Westinghouse 
Company, representing America ; the Allgemeine Electricitat 
Gesellschaft, Siemens Brothers, Schuckert & Co., and Felten 
and Guilleaume, representing Germany; and the Breguet 
Electrique Company, and MM. Hutin and Leblanc, repre- 
senting France. There is a hint that because of the lack of 
specifications the tenders will have to be made all over again, 
so that the electrification is not just yet.“ 

Wedo not know how far these statements may be accurate, 
but we are in a position to say that the Earl’s Court elec- 
trical experiment is at an end, and the train is no longer 
running, It is confidently hoped that the work of installing 
electric traction will commence with the new year. 


Marriage.—0On October .11th, at St. Thomas, D. W. I., 
Mr. Charles Burr Cruickshank, M. A., A. G. T. C., chief elec- 
trician, West India and Panama Company's Cable ss. 
Grappler, was married to Hermine Marie Louise, eldest 
daughter of Gabriel Anciaux, Esq., Brussels. 


Boiler Tube Burst.—A boiler tube burst in the boiler 
house at the Sardinia Street station of the Metropolitan 
Electric Supply Company a few days ago. A young man 
named Albert Shirley, who was in charge, was frightfully 
scalded, and was at once removed to a hospital. 


Light Cure.—Reuter’s Copenhagen agent quotes from 
the Elektroleknish Tidsskrift, of Copenhagen, to the effect 
that a Danish electrical engineer has invented an electrical 
lamp which will cause a considerable advance in the thera- 
peutical treatment with light followed by the Danish Prof. 
Finsen. The lamp has been tested at Finsen’s Hospital for 
treatment with light in Copenhagen, and has been proved to 
produce in an especial degree those chemical rays which are 
necessary for the purpose. 


The Institution of Electrical Engineers.—The Man- 
chester Section held their first meeting on Tuesday last week 
in the lecture theatre of the new physical laboratories at 
Owens College, Dr. Edward Hopkinson presiding. There 
were about 100 members and visitors present to hear a 
lecture by Prof. Schuster on “ Some Phenomena of Electric 


- Sparks.” The next paper will be read by Mr. Hardman H. 


Earle, and the subject will be “ Relative Advantages of 
Direct Current and Three-phase Distribution for Small 
Installations.“ 


The Rivers of Norway. — When the coal supply of 
Europe is exhausted, happy will be the country that has 
plenty of water-power. Norway will then be one of the 

appiest, as may be learnt from the excellent little 
pamphlet Les Rivières de la Norvège,” by G. Saetren, 
Director-in-Chief of the Administration of Canals of the 
Kingdom of Norway. The principal watershed of Norway 
lies quite close to the western seaboard, with the result that 
the longest rivers flowing south-east are five to six times the 
length of the rivers flowing west. For the same reason all 
the great waterfalls are on the west, some in that quarter 
having a perpedicular drop of over 400 feet. There are also, 
however, numerous waterfalls on the rivers on the east side, 
which are already considerably utilised for the production of 
power, in some cases for the generation of electricity. 
An excellent map is published with the pamphlet showing 
clearly by different colours the extent of each river valley. 
The courses of all the principal rivers are described in detail, 
their volume and the fluctuations of their flow. Such a work 
as this should be published for every civilised country, so that 
engineers might be able to determine the most suitable 
situations for power stations and estimate roughly the amount 
of the power available. 


Institution of Junior Engineers. — The list of papers 
for the 1900-1901 session contains the following: 
February 8th, “Electric Power Supply in the Metropolis,” 
by Mr. Louis F. Awde, Mem., of London; March 1st, 
„ Shield-Driven Tunnelling,” by Mr. A. Woodroffe Manton, 
M. Inst. C. E., Mem., of London; May 3rd, “ Electric 
Traction,“ by Mr. Frederick S. Pilling, A. M. I. Mech. E., 
Mem., of Devonport. l 


Obituary.—The death is announced of Prof. George 


Frederick Armstrong, who has, since 1885, occupied the 


chair of Regius Professor of Engineering at Edinburgh 


© University. 


The Institution of Civil Engineers.—The next papers 
for consideration after next Tuesday's meeting will be :— 

1. “The Signalling on the Waterloo and City Railway,” and 

2. Note on the Signalling of Outlying Siding Connections,” by 
Alfred Weeks Szlumper, M. Inst. C. E. 

3. “Signalling on the Liverpocl Overhead Railway,” by Stephen 
Butler Cottrell, M.Inst.C.E. 


Presentatiot.—On Wednesday last week Mr. G. M. 
Harriss was presented with an appreciative address by the 
members of his late staff at the Bray .electricity works, 
where he was until very recently chief electrical engineer. 
Mr. A. G. Hiscock, the chief assistant, presided, and Mr. T. 
Tomlinson, who has taken Mr. Harriss’s place, was also 
present. 


Electrical Engineers R. E. Volunteers.—The Norham 
Castle left South Africa for England on 17th inst., having on 
board seven officers and 42 N.C.O.’s and men of the E. E. 
Corps. It is announced that sanction has been given to the 
corps of Electrical Engineer Volunteers for their borrowing 
£6,000 from the Public Works Loan Commissioners for the 
construction of headquarters buildings. 
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Appointments Vacant.—A superintendent of mains is 


wanted for the Worcester electricity undertaking at £120- 


per annum. An engineer-in-charge is required for Newport 
electricity works at 45s. per week. A switchboard attendant 
is required for the Leyton electricity works. The Middles- 
brongh Corporation want an assistant ‘electrical engineer at 
£104 per annum ; also a jointer. 


Colchester. The Bethnal Green Guardians want an assistant 
engineer for the electricity plant. Sce “ Official, Notices“ 


this week. 9 


— — —— — — 


Lecture.—On 14th inst. Mr. H. A. Mavor lectured on 
“Electric Power” at the Weaving, Dyeing, and Printing 
College, Calton, Glasgow, 


— 


— — — — — 


SUPPLY STATION ACCOUNTS. 


Ir the accounts of the Bolton Corporation 


Bolton electricity department are closely examined, it 
Corporation will be seen that they are particularly favourable 
Electricity both on the engineering and financial sides. 
Accounts. Mr. A. A. Day, who has succeeded Mr. Arthur 
Private supply, Ellis, will find it difficult to materially better 
publio lighting the results shown. A large increase has been 
and traction. 


made in capital expenditure, in output and in 
profit, these being probably attributable to the traction load. 4 
comparison between the last two years will show that private con- 
sumers have, however, all along been the mainstay of the business, 
and the public lighting is almost at a standstill. 


Year. Generated. Traction. Private. Public. Total. 
1898 ... 560,375 Hg 406,306 10,329 416,635 
1899 .. 1,174,478 255,000 559,406 10,386 824,792 


The growth of the undertaking is made evident from the figures 
above, and is also proved by those set out below: 


GENERAL STATEMENT. 


1898. 1899. Increase. 
Total capital expenditure .. £67,253 £117,590 £50,337 
Number of units sold 416,635 824,792 408,157 
Number of lamps connected 43, 740 56,705 12,965 
Maximum load in amperes. Ex- 

cluding tramways sas 640 88 

Gross revenue £7,942 £12,087 £4,145 
Gross expenditure 3,406 £6,184 2,778 
Gross profit a ee. 4,536 £5,903 1,367 
Average price per unit sold. 402d. 322d. — 80d. 


There are now 61, 500 yards of main laid to which 751 consumers 
are connected, and 56,705 8-C. P. lamps or equivalent are supplied. 
The receipts from sale of energy have fallen by 4d. to just over 
33d., while other‘reductions have brought the total receipts from 
all sources down to about 34d., over 1d. less than in 1898. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase 


Sale of energy .. £6,987 402d. £11,081 3:22d. — 80d. 
Meter rens 219 12d. 296 09d. — 03d. 
Supply of lamp, &c. . 


736 43d. 710 21d. — 22d. 
Sundry fees ie eve aes eee 9885 


Gross revenue. £7,942 457d. £12,087 3˙52d. 1054. 


The coal bill is the only item in the costs sheet with a plus mark. 
The exceptionally favourable figure of 48d. has now become 78d., 
but the economies in all the other items swamp this charge, and 
leave works cost practically unaltercd and total costs at lid., or 
nearly 1d. less than before. 


Cost of PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Coal .. ee TENNET £838 48d. £2,695 78d. +'30d. 
enn enen o engine} 347 20d. 400 12d. — 08d. 
lari d i d 
in generation end distri- 1,086 63d. 1,384 40d. —-234. 
ution 
Repairs a inte 
of buildings, “engines, | 189 11d. 373 11d. 000d. 
boilers, dynamos, &c. — — 
Works cost ... £2,460 142d. 44,852 1•41d. — 01d. 
Rent, rates and taxes 249 14d. 417 »I2d. — 02d. 
Management expenses, 
salaries of managing ong | 400 23d. 610 °48d. — 05d. 
Establi hment 5 
tionery and printing, ar 231 13d. 305 "09d. — Od. 
ch argos and insurance 
Other expenses aaen Sa 66 044d. — 04d. 
Total costs .. £3,400 196d. 1°80d. — 16d. 


£6,184 
l 


A jointer is wanted for 


The financial charges have been more than met by the enhanced 
gross profit, and now amount to 13d. per unit. The profit as surplus 
is about £250 greater than in 1898, and represents a sum of £1,451 
(or 42d. per unit). Of this £1,000 has been transferred to the credit 
of the trates, and the difference orl £451 has been placed to the 
reserve fund. 


Prorrr STATEMENT. 


Interest on loans and overdraft.. £1,599 £2,440] _ 1°3d 

Sinking fund for repayments 1,732 2,0127 eee 

Net profit carried to reserve fund 205 451 = ‘42d. p. u. 
15 ») ¢ credit of rates 1,000 1,000 


Gross profit 


CITY NOTES. 


Aron Electricity Meter, Limited. 


THE report of the directors to be submitted to the third ordinary | 
general meeting to he held at Winchester House on Thursday 
December 13th, at 3 p.m. reads as follows:— . 


The directors have the pleasure to submit second accounts of the company, 
duly audited, for the term of one year ending September 80th, 1903. The 


directors ara high'y gratified with the result of this year's working, which marks 


a con-<iderable urther improvement on the previous satisfactory progress. The 
balance to credit of profit and loss for the year ending Septaniber 80th, 1900, 
amounts to £23,915 0s. 10d. To this is added the amount of £2,522 18s. Lid. 
carried forward, making a total of £26,487 14s. 94. The directors propose to 
de il with the above available sum of 523.497 148. 9d. as follows, Wh ch is in 
accordance with Clause 5 of the memorandum of a sociation of the company :— 


£7,498 158. 2d. for dividend of 6 per cent. per annum on the preference 
i shares, of which an interim dividend of £8,746 178. 7d. 
was paid on April lst last; 8 55 
980 6 5 bonus to prefe enoe shareholders, of which it is proposed to 
l 0 carry £855 16s. 10d. to the credit of preference shar: - 
holders for next year, and to declare an additional per 
cent. per annum for the present year, thus making a 
total dividend of 63 per cent. on preference shares; 
15.000 0 0 for dividend of 12 per cent. on ordinary shares; 


£28,474 1 7 leaving an amount of 
2,963 18 2 to be carried forward to next year. 


226,487 14 9 


The business of the company continues to prosper, and the outlook is brighter 
than ever. The Aron meter is heing adopted in the puno; l central stations 
in the United Kingdom, the Continent of Europe, and the Colonies, and this has 
necessitated the adoption of means for the extension of manufacturing 
resources. The company has successfully competed at the present Exhibition 
in Paris, and has obtained the Grand Prix, which i- the highest award. Two of 
zour directors, Messrs. R. E. B. Crompton, M.I.C.E., M. I. E. E., and H ago Hirst, 
M. I. E. E., retire from office by rotation this year, but being eligible offer them - 
selves for re-election. Messrs. Price, Waterhouse & Co. have acted hitherto as 
auditors, and offer themselves for re-election. 4 


Mr. Garcke's Directorships. 


STATEMENTS having been circulated among the shareholders of the 
British Electric Traction Company, commenting on the number of 
companies of which he is a director, Mr. E. Garcke has also 
circularised the shareholders of the B.E.T. Co., explaining his 
position. He says:—“The statements referred to are entirely 
misleading. All the companies of which I arı a director are—with 
only one exception—associated companies of the British Electric 
Traction Company, in which that company has very large interests. 
I am a director of these companies in virtue of my position as 
managing director of your company, and by the instruction of your 
board. Whatever fees or remuneration I receive from any of these 
companies are paid over to the British Electric Traction Company. 
The fact that it is necessary for the business of the British Electri 
Traction Company to be carried on mainly by means of separate 
companies has already been fully stated to the shareholders in the 
annual reports. Those companies are in the nature of departments 
of your business, and it is the wish of your board that I should for 
a time, at any rate, share both the responsibility and the satisfaction 
of establishing these companies on a successful basis. Prior to the 
formation of the British Electric Traction Company, I was a director 
of several electric lighting companies, e. g., the County of London 
Electric Lighting Company and the Chelsea Electricity Company, 
but when, last year, my work as your managing director became 
heavy, I voluntarily resigned my directorships on all companics not 
directly associated with the British Electric Traction Company, with 
only one exception. The exception is the Electric and General 
Investment Company, of which I have been a director since its 
formation 10 years ago, and I have retained my seat on that board 
at the request of your chairman.” 


` 


Stock Exchange Notices.—Applications have been made 
to the committee to appoint a special settling day in and to grant a 
quotation!to—Blackheath$ and Greenwich District Electric Light 
Company, ILtd.— Provisional certificates for 4100, 000.: 43 per cent. 
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first debenture stock. The Committee has also been asked to 
appoint a special settling day in—Notting Hill Electric Lighting 
Company, Ltd.—Further issue of 2,200 ordinary shares of £10 
each, fully paid, Nos 10,001 to 12,200. The committce has further 
been asked to allow the following securities to be quoted in the 
official list: Calcutta Tramways Company, Ltd.—£250,000 43 per 
cent. first debenture stock. 

Applications bave been made to the committee to appoint a 
special settling day in and to grant a quotation to—British Electric 
Traction Company, Limited.—Further issue of 10,000 6 per cent. 
cumulative preference shares of £10 each, fully paid; and 15,000 
ordinary shares of £10 each, fully paid. The committee has 
ordered to be quoted in the Official List:—Hove Electric 
Lighting Company, Limited.—11,000 shares of £5 each, fully paid, 
Nos. 1 to 11,000. 


The Western Telegraph Company, Limited —An 
extraordinary general meeting of this company will be held at 
Winchester House on Monday next, at 11.30 o'clock a. m., to confirm 
the resolution passed on October 30th, altering Article 110. 


The Direct West India Cable Company, Limited.— 
The trustees for the debenture holders will receive offers of deben- 
tures for purchase on December 4th at the offices, 33, Old Broad 
Street. 


The Halifax and Bermudas Cable Company, 
Limited.—The trustees for the debenture Folders will receive 
offers of debentures for purchase on December 4th, 1900, at 33, Old 
Broad Street. 


The City and South London Railway.— The (% 
Press states that in connection with the Angel extension of this 
railway the company are offering 10,000 new ordinary £10 shares 
at £5 10s. 


Baker Street and Waterloo Railway Company.— 
Allotments for over £1,000,000 were posted on Saturday. : 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 17th, 1900, were £156; corresponding period last year, 
£17:; decrease, £6. Total to date, £19,413; corresponding period last year, 
£19,415; decrease, £2. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending November 16th, 1900, were £2,860 78. bd.; corresponding period last 
year, £4,897 188. 8d.; decrease, £2,037 58. 10d. 


The Central London Railway.—The receipts for the week ending November 17th, 
1900, were £5,406; previous week, £5,699; decrease, £298. Total receipts 
to date (16 weeks), 482.167. Miles open, 6. 


The City and South London Railway Company.—The receipts for the week 
ending November 18th, 1900, were £1,866; corresponding week last year, 
£1,046 ; increase, £820. Total to date, £32,108; corresponding period last 
year, £19,473; increase, £12,685. Miles open, 1900, 44; 1899, 34. 


. The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending November 15th, 1900, were £351 8s. 9d.; corresponding week 

last year, £859 lds. 5d.; decrease, 48.58. 8d. Total to date, £18,995 28. Id.; 

corresponding period last year, £17,501 58. 4d.; incrcase, £1,493 168. 9d. 


The Dover Corporation Tramways.—The receipts for the week ending 
November Ich, 1900, were £170 lls. ll4d.; corresponding week last year, 
£159 88. Od.; increase, £11 8s. 113d. Total to date, £9,600 3s. 74d.; corre- 
sponding period last year, £9,149 198. lld.; increase, £450 3s. 84d. Miles of 
track open, 1900, 3; 1899, 8, Car miles run, 1900, 4,917; 1899, 4,736. Number 
of oars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
November 16th, 1900, were as follows:—D. U. T. Co., horse cars, £26 3s. 2d.,; 
ditto, electric cars, £8,319 Os. 10d.; D. S. D. Co., electric cars, £657 lls. Ed.; 
total, £3,032 158. 6d; corresponding week last year—D. U. T. Co., horse 
cars, £144 16s. 3d.; ditto, electric cars, £2,405 18s. 8d.; D. S. D. Co., elec- 
tric cars, 4699 19s. 6d.; total, £3,690 14s. Od.; increase, £342 Is. 6d. ; 
agcrogete to date, £95,234 68. 8d.; aggregate to date last year, £85,196 
168. 6d.; increase, £10,041 10s. 2d. The mileage worked is 44 miles eleo- 
trically, 1 mile by horses, as against 36 miles electrically, 8 miles by 
horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week erding 
November 18th, 1900, were £1,553; corresponding week last year, £1,438; 
iucrease, £115. Total from July lst, 1900, £33,549; ditto corresponding 
period last year, 482,799; increase, £750. Miles open, 6°57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
ALTHOUGH general expectation a week ago pointed to a rise in the 
Bauk of England rate before Christmas, the threatened stringency 
would appear to be somewhat in the nature of a bogey, judging 
from the easing tendency of the Money Market. Capital becomes 
more easy to borrow every day, and this being the case, investment 
stocks and shares are benefitingall along the line. Consols and Govern- 
ment stocks, it is true, show little tendency to advance, the reason 
for their dalliauce being the apprehension that is felt with regard 
to the issue of another heavy war loan after Parliament assembles 
next month. But the markets with which electrical undertakings 
are concerned, have already felt the gerial influence of cheapening 


early in the week. 


money, and there has been this week a fresh impetus given to the 
buying of high-class Debentures in the supply companies. We hear, 
for instance, of £3,000 Metropolitan Debenture, £3,500 St. James's 
Debenture, and other similar amounts being bought on a single day; 
large lines, these, for the limited market in which they were bought. 
The quotatious are unchanged to outward appearance, but the prices 
are really better than they look, while the floating supply of stock is 
coming exhausted. 

As regards the prices of the Ordinary sbares of the Electricity 
Supply undertakings, the principal feature is the comparative weak- 
ness of Metropolitans, after some strength had been displayed at 
the end of last week. The selling is due to the eternal squabble 
between the company and the Marylebone authorities, some of those 
who have been re- elected to office beginning to harass the Metro- 
politan Electric, as they vowed they would do last spring. Chelseas 
are a good market, the shares having quite recovered from the 
weakness they exhibited when the announcement of new Prefer- 
ences was made. We may add that the new shares are all placed 
now, and that being so, it is not unlikely that a modest advance in 
the Ordinaries may take place. Charing Cross new Preferences are 
58, i.e., 103. premium on the issue price of 5}. 

Marked flatness has developed in the market for the Eastern 
Telegraph descriptions. Eastern Ordinary stock is down 5, Eastern 
Extension shares 10s., which is equal to 5 per cent. The pre- 
Ordinary stocks of the parent company have also suffered, but 
“China” Debentures are maintained at 1164. Careful inquiries in 
the Stock Exchange go to show that the decline is attributable to 
the fact that a large seller of Eastern Ordinary came on the market 
The buyers were shy, aud the jobbers did not 
care to be saddled with a heavy amount of stock in times so quiet 
Eastern Extensions were marked down in sympathy, and the rest- 
lessness spread even to Globe Telegraph and Trust shares, the 
Ordinary falling back 5s. On the other hand, a much more cheerful 
tone is still the distinguishing mark of Arglo-American descrip- 
tions. The Deferred (“A”) stock reflects the feeling to the largest 


extent. 


Western Telegraph shares are not so good, but it must be observed 
that the price is now er bonus as well as dividend. The company's 
new Debenture stock is 102—105. West India and Panama shares 
are coming into favour again, and are nearly par. The Preferences, 
which may offer some margin for a rise, are unaltered. The market 
in them is a very narrow one. 

The report of the British Westinghouse Company, lately out, has 
directed attention to the Preference shares of this concern, and 
helped them to strengthen to £5. From the document referred to, 
it would appear that the company is still in the running so far as 
tenders for electrifying the Metropolitan Railway are concerned. 
Another interesting report out this week is that of the Aron's 
Electricity Meter. The Ordinary shares are to have a dividend 
making 12 per cent. for the year, and the Preference will get an 
extra 4 per cent. over and above the 6 per cent. that is their legal 
due. Notwithstanding this, the Preference shares are no better 
than 1—8. . 

Those of our readers who withdrew their applications for Baker 
Street and Waterloo Railway shares upon our hint last Friday will 
note with interest that the pre-allotment premium has now turned 
into a small discount. 

The Rail and Tram Share Syndicate, Limited, of 69, King 
William Street, has been inundating investors with offers to pur- 
chase shares in four electric traction companies. This generous 
syndicate dates its offer October, 1900”; most of the circulars 
reached their addresses on November 17th. It bids 13 for British 
Electric Traction shares ; the shares are a mere 15s. higher on the 
market; the other bids were of the same description. Some 
ventures succeed in attaining their ends by sheer audacity, but we 
hope that the Rail and Tram Share Syndicate has now discovered 
that the system docs not always pay. 

Indefatigable as ever, the London United Tramways Company is 
promoting a Bill in Parliament whereby it seeks for powers to com- 
pletely network the South-Western suburbs of the metropolis with 
light railways. No fewer than 19 new extensions are projected. The 
company evidently means to put into rapid use the money that it 
raised a fortnight ago by way of Debenture stock. The price of this 
stock in the market is quoted 3 to 5 premium. 

National Telephone shares, after their slump, are picking up 
again, and the Ordinary have recovered to 44. There are still a 
number of professional “bears” out of them, and the knowledgt 
that this is so steadies the price considerably. Other telephone 
descriptions are marking time. l 

The electric railway market is irregular, Central Londons beig 
good, while City and South Londons continue very weak. It is nos 
stated that tenders for the electrifying of the Metropolitan Ra.lwas 
are to be opened on December 1st, but the anouncement has pre 
duced no effect in the market. 


* 
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Business done 


Closing 
uotation 
ov. 14th. 


g 
NAME. Quotation 


1807. 1808. 
96,900 African Direct Telegraph, 4 % Debs. sei 988 99 —103 99 —103 
119,700 | Amazon Telegraph 5 Debs., Nos. 1 to l, 250 Red. 985 85 — 90 85 — 90 
822,700 | Anglo-American Telegraph ... oe „ Stock 3 $ |e £3 7 85 53 — 56 53 — 56 
8,088,540 Do. do. 6 J Pref. Stock 6 98 — 100 | 98 —100 
3,088,540 Do. do. Deferred dae 180 al 4 104— 11 10%— 11} 
44,000 | Chili Telephone, Nos. 1 to 44, 000 5 4 3 3 — 4 3 — 3 
13,333,3 Commercial Cable $100 | 8 8 165 —1734 {165 —175 
1,589,496 Do. do. Sterling 500 year 4 4 51 Deb. Stock Red. *. |102 —105 |102 —104 
16,000 | Cuba Telegraph A 10 7 8% 7 %| 64— 74 | 64— 73 
12991 Do. 10 % Pref. Sos ESSE was vai .. | 10 10 10 5 ps 154 19 5 154 
,931 | Direct 5 Tel g. a se 5 4 4 4 34— 44 343— 43 
6,000 : ioe 10 J Cum. Pref... ec, Ses 5 10 see 5 9 — 10 9 — 10 
30,000 De do. 4 % Debs. Ren 100 —104% 100 —104 % 
60,7102) Direct United States Cable 20 | 38% | 38% | 3 Y | 104— 102 104— 108 
120,000 | Direct West India Cable, 44 Reg. Deb. ees 99 —102 99 —102 
4,000,000 | Eastern Telegraph, Ord. S eee Stock 7% |7% 7 % 148 —153 143 —148 
1,826,888 Do. 34 Pref. Stock. .. | 98 —101 | 97 —100 
1,432,268? Do. Mort. Deb. Stock Red. 4 vee , 113 —118 112 —116 
250,000 | Eastern Extension, 3 and China Telegraph .. 10 | 7 75 7 % 144— 153 144— 142 
50,000 Do. Nos. 250 „ at £3 pm. all pd.) £3 pd. s 62— 7 64— 7 
320,0007 Do. 4 % Deb. Stock Stock 4 % 114 —119 114 —119 
Eastern and South African Telegra: h, 4 * Mort. Deb. } = — 
300,0003 Wie fie 3,600, red. 1909 100 100 —103 100 —103 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Bub,)1—8,000 25 | ... Pe .. | 99 —102 | 99—102% | 
180,227 | Globe Telegraph and Trust 8 ss, —. | 10] 44 53 54% | 104— 11 10j— 102 
180, 042 Do. do. 6 % Pref. 6 6 .. | 15 — 153 | 15 — 153 
150,000 a Northern Telegraph, of Cope . nies 10 % |124 31 — 33 31 — 33 
and Bermuda Cable, 44 % Ist ad ae ae 
84, 300 lifax N it 100 | ... |... . 98 —101 99 —102 
17,000 | Indo-European Telegraph .. 00 10 7 10 % 10 % | 49 — 53 49 — 53 
100, 0002 London Flatino- Brasilian Telegra h, 6 2 Debs. 6 ve 1104 —107 104 —107 
72.680 Montevideo Telephone, Limited, Nos. 1 “n 73, 680 ‘ite vee 23 i— 1 1— = 4x6 
86,492 Do. 0. do. 5 % Pref., Nos to 90,49 4 4 5 1— 1 — 1 x0 
590,000 | National Telephone, 1 to 590, 000 6 6 5 44— 4 49— 48 
15,000 Do. 6 % Cum. Ist Pref. ... 6 6 6 13 — 15 13 — 15 
15,000 Do.. 8 Cum. 2nd Pref. ... 6 6 6 18 — 15 13 — 15 
250,000 Do. Non- cum. 3rd Pref., 1 to 250,000 5 5 7 6 5 — 6} 5 — 65} 
2,000, 0007 Do. 33 % Deb. Stock Red. ‘i 34 34 33 96 — 99 96 —99 
000 Do. 4 % Deb. Stock Red. és ‘ea eas .. {101 —104 101 —104 
171,504 Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 5 5 5 5 — g— 13 
100, 0007 Pacific and European Tel., 4 % Quar. Debs., 1 to 1,000 . 4 & E 101 —104 101 —104 
11,839 | Reuter’s.. oy 5 5%1|6%|7—8 | 7— 8 
3,381 Submarine Cables Trust ‘a ‘ae 7 *. 125 —130 125 —130 
58,000 | United River Plate Telephone ji 5 6 „ 7 48— 5ł 44— 5 
16,639 Do. do. 5 % Cum. pref. Nos. 1—16, 639 re ve is 43— 65} 5 — 53 
23,361 Do. do. Nos. 16, 640 to 40,000 £54 pa. ae sen . 31— 3% 
179,947 Do. do. 5 % Debs. . ‘a sis 104 —107 104 —107 
171,000 | West African Telegraph, 5 % Debs... 88 on si 98 —101 98 —101 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 01—53, 008 soa, gas 88 — ÊÈ — 
150,000 Do. do. 4% Debs.; 1—1, 500 gua. by Bras. Sub. Tel. wea’ HY Ged * 100 —103 100 —103 
207,930 | Western Telegraph, Ltd., Nos. 1—207, 930 . ‘ms 7%\'7%|7%{144— 142 14 —143 
75,000 Do do. 5 Debs. 2nd series, 1906 880 asi * [103 —106 |103 —106 
348,777 Do. do. Deb. Stock Red. wavs hy. 4s . . |102 —105 102 —105 
88,321 | West India and aik Telegraph .. A A 10 g 2% | $% f— 3 a— 1 
34,563 Do. do. do. 6 J Cum. 1st Pref. ... 6 * * 64— 74 63— 71 
4,669 | Do. do. do. 6 % Cum. 2nd Pref. ... 6 | 5— 7 5— 7 
80,0007 Do. do. do. 5 % Debs., Nos. 1 to 1, 800 5 | 105 —108 io —108 
ELECTRICITY SUPPLY COMPANIES. 
19,661 Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, hee 5 4 6 „ 6 V 7 — 8 7 — 8 see T 
12,000 Do. do. 7 52 Cum. Pref... 5 7 see 825 84— 84— 9 sea Ff 
50,000 | Charing Cross and Strand Electricity Supply .. 5 7 8 B 95 93— 108 93 — 101 103 à 
20,000 Do. do. do. do. 44% Cum. Pref. Bl cs 982 wee] 51— 53— 6 53 
34,000 Chelsea e Supply, Or 56 6 6 * 6 — 64— 62 6y,| 62 
150,000 Do. do. Deb. Stock Red.. Stock 43 ie * 110 —113 110 —113 te 
70,579 | City of London Electric Lighting, 40,001—110,579... | 10 10 6 4%] 83— 9 — 10 9%] 9% 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 6 .. 13 — 131 13 — 133 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid æ. 8 sas *. 125 —130 125 —130 
40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40, 000 10 ni nil 4 83— 92 84— EN 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 6 6 M .. 11 — 12 |11 — 12 
200,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. soe ee 108 —111 108 —111 922 ba 
35,500 | Exdmandson’s Elec. Corp., Ord. Shares ies 5 5 7 44— 5 44— 5 41 49 
75, 000 Do. do. 43 % 1st Mort. Deb. Stock. 100 |... “as 101 —104 101 —104 bes sii 
110,000 | London Electric Supply Corporation, Limited, Orc. 3 2 te 11— 2} 12— 2} 515 Se 
49,840 Do. do. do. do. 6% Pref. 5. |6% ‘44— 52 44— 5 it me 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock swe 100 —102 100 —102 205 wits 
85,000 | Metropolitan Electric Supply, 101 to 62, 500 10 | 6 5 5 N 13 — 14 | 13 — 44 13 ... 
220,000? Do. 44% First Mortgage Debenture Stock 43 112 —115 112 —115 1134 | ... 
250,000 Do. 34% Mort. Deb. Stock Red. . Stock 825 . | 97 —100 97 —100 99 9717 
6,452 | Notting Hill Electric Lighting ‘a 988 10 6 6 7 144— 154 | 144— 153 * e 
40,000 | St. James's and Pall Mall Electric Light, Ord. 5 144% 144% |144% | 15 — 16 | 15 — 16 15} 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 7 7 8 — 9 8 — 9 9 } 
150,000 Do. do. 34 % Deb. Stock Red. 100 ou wee ee 100 —103 1013 sou 
12,000 Smithfield Market Elect. Supply, | Ord. 5 2— 23 2— 23 si 
50,000 Do. do. 4% Deb. 100 85 —f95 | 85 — 95 „ 
65,000 | South London Electricity Supply, Orc. 8 | sal eke 24— 33 21— 3% ive ‘gs 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000.. 5 12 Y 12 Y 13 % 12 —713 12 — 13 124 | 12% 
Unless other ae teased | ail aha rly oe fully pei ds in aten unora croft ees fite be N capital, 
se aros aro are warran 
Diviaands mashed safe tor > Soar onanii m nine E Pa 


November 2lt.] November 2lst, 
1900. 
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SHARE LIST OF -ELEOTRICAL COMPANIES.—Continued, 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


| Present Btock Dividends for osing Closing _ Business done 
. Ge we ir threo year, | Quotation | Quotation |, wenk erdot 
t 1897 1888. | 1899 Highest | Lowest 
20,000 British Aluminium 7 % Cum. Pref. . 10 En 9 — 10 9 — 10 gst 75 
. 300,000 Do. do. 5% lst Mort. Deb. Stock Red. Stock 91 — 95 91 — 95 ahs ai 
45,000 British Electric Traction 10 6% 134— 144 | 134— 144 143 | 14 
50,000 Do. do. 6 % Cum. Pref. 10 12 — 13 12 — 13 128 | 124 | 
350, 000 Do. do. 5 % Perpetual Debenture Stock . Stock 120 —123 120 —123 122 | 1203 
85, 0007 British Electric Works Co., Ord. £1 shares, 50, 001135, 000 f— 4 i ti 25 Sa i 
50,000 t Do 6 % Cum Pref., 1—50,000 n 6— 3 34— 3 | 
500 ff Do. A$ % Ist Mort. I Deb. 100 97 — 99 97 — 99 
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70,000 | o. do. 6 J Cum. Pref. 5 52— 64 51— 62 | 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


INAUGURAL ADDRESS 
By Prof. Jous Perry, M. E., D. Sc., F. R. S., President. 


(Concluded from puye 804.) 


REMEMBER that I do not now refer to the few exceptional heaven- 
born enginecrs who, in spite of bad training, do manage somehow 
to pick up the necessary knowledge. I speak of the average men, 
many of whom are now living in the same old fool's paradise. They 
know enough for present needs; they scorn the simple principles 
which underlie allour work: they scornthe easy mathematics by which 
these principles are most readily employed in practical problems. 
They will have their reward. 

Just think of what is occurring at the present time. In England 
we have cheap coal, and it can be carried easily. In Switzerland 
and other countries where there is no cheap coal the water- 
power had to be utilised and power had to be transmitted great dis- 
tances electrically. This needed high voltage, and as it is difficult 
to get high voltage with direct current machines, alternating cur- 
rents were used, and on account of motor troubles multiphase work- 
ing has been introduced. What a revelation it was to almost all of 
us, that visit of a year ago to Switzerland! We saw enormous 


schemes of lighting and traction and power. We saw electric 


trains driven by distant waterfalls sandwiched in among ordinary 
trains keeping proper time on working railways. We had known 
that there were great schemes carried out in Germany and America 
and other countries, and yet all the machines were quite unfamiliar 
to us. We were very much like what engineers of 1870 would have 
been if suddenly brought into a generating station. Is it not á fact 
that some of us, said to be eminent and thought to be practical, 
asked questions and made remarks which showed that we did not 
know the most elementary principles of three-phase working. Is it 
then any wonder that the traction schemes now being developed in 
England, on lines that are certainly not the best fer this country of 
their adoption, are altogether dependent on the use of foreign 
electrical machinery and employ foreign electrical engincers? I 
am not putting this altogether fairly, for municipal procrastination 
has prevented our. development, and yet I am not putting it 
altogether unfairly. We know too little theory. 

I am afraid that just now we are in a rather tight place. I would 

give something to know how we in this room are going to get 
acquainted with modern electrical enginecring. Our usual way of 
learning is by actual handling of things. But if the millions of 
pounds’ worth of machiuery coming to England every year is all 
foreign and is used mainly under foreign superintendence, our usual 
method of study is made very difficult. True there are American 
and German, and indeed English publications which would give a 
knowledge of the theory, but not, I think, to the average English 
electrical engineer. I know of many men 25 to 40 years of age who 
seldom come to our meetings, and who say they are silent in dis- 
cussions because they cannot be understood; perhaps these men wil 
find a way to save us all from being left behind. There is much 
more that I might say in this connection. Au individual English- 
man may be left behind other Englishmen, and all English electrical 
engineers may be left behind the rest of the world, but all electrical 
engineers of the world may even be left behind other appliers of 
‘science. It is not merely that the incandescent mantle of the gas 
engineer is improving and necessitates improvements in our fila- 
ments, but in spite of the flourishing conditions of our factories 
just now, I could give many other illustrations of how we shall all 
suffer if we do not keep adding to our knowledge. Twenty years 
ago, when giving some lectures in Clerkenwell to workers in the 
then flourishing watch trade, I ventured to prophesy the decay of 
that trade. But I am afraid that the case of Jonah and Nineveh is 
the only one in which prediction of disaster led to reform. I 
venture on no prophesy thercfore, because it might harden your 
hearts. 

Much of the evil we suffer from is due tu our average young men 
being pitchforked into works where they get no instruction as soon 
as they leave school. If ordinary school education were worth the 
name, and if schoolmasters could be brought to see that we do not 
live in the fifteenth century, if boys were really taught to think for 

“themselves through common-sense training in natural science, things 
would not be so bad. But the average boy leaves an English school 
with no power to think for himself, and with less than no knowledge 
of natural science, and he learns what is called mathematics in such 
a fashion that he hates the sight of a mathematical expression all his 
life after. 

And what is the result? English engineers do make a wonder- 
fully intimate acquaintance with the machines aud tools that they 
work with, but when it comes to the manufacture of new things they 
do it by fitting and trying, by quite unneccssary expenditure of 
money, through trial and error. A machine is made and tried, 
and then another better one, until a good result is arrived at. 
And this method did well enough in the past, and would do 
well enough in the future, if only we had not to compete with 


foreigners who can really calculate. It is not all smoke: there’ 


is a real danger in this foreign competition unless we mend our 
ways. There is an absolute necessity for great change in English 
ways; but there are so many people interested in the 
maintenance. of old methods of working: so many people 
who think they will lose their bread aud butter if a change 
takes place; so much capital, scholastic and other, invested in our 
old machinery, that it takes a catastrophe to produce changes. 
Much of the strength and weakness of England has always lain in 
her conservatism. We have been talking of standardisation of 


machinery lately, so I may say that things have been standardised 


in England for a long time. Now, to get all the good effect of 
standardisation, it is occasionally necessary to go in for wholesale 
scrapping, and it is this scrapping part of the business that we dis- 
like in England. We here all know that the District and Metro- 
politan Railways might have been worked electrically years ago, 
just as easily as they will be when we are allowed to begin upon 
them, but, of course, the scrapping of a lot of steam locomotives 
was a serious thing. The loss of experience to English electrical 
engineers, because of ‘this hatred of scrapping, is leading to other 
incalculable losses. I understand that the whole generating and 
line plant—the whole machinery of the Boston tramways—has been 
scrapped several times since they first were driven electrically. 
Japan has scrapped all her old civilisation, just as France did. 
During the century now dying, Germany has made the most sweep- 
ing changes in her law and school legislation, and, indeed, in every- 
thing. England and Spain and China, how they differ in this 
respect, even from England's own colonies. 

Of course it may be said that English customs have grown during 
centuries; they are well tried, and there is no pressing need for 
sudden alteration. I quite agree, but unfortunately this very per- 
fection and fitness of our customs have bred in us a want of 
flexibility, so that in cases where a sudden change is really neces- 
sary, we are disinclined to make the change merely because it is a 
change and for no other reason. | 

No one has ever heard me speak of the decadence of England. 
When the greatness and the wealth, the manliness and the strength, 
the healthiness and good life of England are shown forth to the as 
yet ignorant world in all their magnitude there will be some 
astonishment. But it is our duty to keep up our high staudards. 
We must change what is bad when we know it to be bad, and not 
let bad things“ continue to exist, parasitic growths, maintained 
because on the whole we are strong and healthy. You will perhaps 
think that this is a very serious exordium when I tell you that I 
have introduced it all on account of the state of mathematics in our 
profession. I feel a sort of degradation every time that I hear a 
successful, clever old member of this Institution sneering at mathe- 
matics. There isa plausibility about his statements; he himself 
has been very. successful in life without much help from mathe- 
matics; but indeed his sneer is doing a great deal of harm to the 
younger members who admire his success, who forget that he has 
succeeded in spite of, and not because of, his neglect of mathe- 
matics. 

Our knowledge of electrical phenomena must be quantitative to be 
of practical use ; we must be able to calculate. Mathematics is 
the science of calculation, and we must therefore be able to employ, 
and we all do necessarily employ, less or more mathematics every 
hour of our professional lives. The draper and the grocer and the 
housekeeper merely need arithmetic. Everybody now knows 
sonie arithmetic. Everybody can add and substract and multiply 
and divide, and keep accounts in some simple sort of way. This is 
due to the fact that arithmetic is no longer taught in the old Greek 
method with its 27 independent characters (for our 10 figures), the 
study of which required a lifetime, so that only old men could do 
multiplication, and they not only needed many hours to do one 
easy bit of multiplication, but declared that if the art were not 
practised every day it could not be remembered. Reading and 
writing and ciphering are now taught to everybody. It used to be 
that only learned men and philosophers could read, write and com- 
pute. You will remember the charge that was brought against one 
of Shakespeare’s characters, who was said to possess mere bookish 
theory without practical knowledge. And what was he” 
“ Forsooth a great arithmetician.” Nowadays, when everybody can 
compute, we should say of the possessor of mere bookish theory, 
“ Forsooth he knows the calculus.” 

For in medieval times things were taught in such a way that 
only a few men had a chance of knowing how to read, write, and. 
cipher. We have been compelled to change all that, the pedagogue 
has by compulsion given up his mediæval methods of teaching in 
these things, although in all other matters he retains them. But a 
time has come when we see that ciphering is not enough mathe- 
matics for us to be familiar with, we need a little algebra, we need 
co-ordinate geometry, we need the differential and integral calculus. 
The pedagogue tells us that we must follow the orthodox course of 
study, which takes many years; and some of us, many of us, who have 
followed the orthodox method find that we have spent so much time 
and mental power upon it and its thousands of unnecessary tricks 
and contrivances and philosophy, that we can take in no more ideas. 
We cannot utilise our mathematics on engineering problems because 
we are too old and tired and blasé to comprehend these problems. 
Nevertheless we are the only people who know mathematics, and so 
we publish volumes of unmeaning and useless disquisitions on 
problems that we do not understand. Or we know just enough 
mathematics to be able to show our ignorance to experts, but quite 
enough to impress engineers with our knowledge; and we know 
just enough about engineering problems to show our ignorance to 
engineers, but quite enough to impress mathematicians, and what 
we publish is merely as the crackling of thorns under a pot. 

As for the man who does understand electrical problems, he 
remembers that there was a something called a study of mathe- 
matics at his school, that he did pass certain examinations with 


* Such as our wretched system of weights aud measures. Oh, 
young America aud Australia, is it wise to waste a year of every 
child's life, and years of the life of every business man, merely 
because we do it in England? You get many of your pedagogues 
from us, and of course they say that without ewts,, qrs., aud lbs., 
and Latin declensions; and Euclid, the mind cannot be trained. 
Do you believe ithem,cor are vou with open eyes making a great 
sentimental sacri tice ? 
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much difficulty and tribulation, that the subject had no real mean- 
ing to him even when he was supposed to know it, and he now 
hates the sight of anything that looks like mathematics. 
I tell you, gentlemen, that there is only one remedy for this 
sort of thing. Just as the antiquated method of studying arithmetic 
has been given up, so the antiquated method of studyiug other parts 
of mathematics must be given up. The practical engineer needs to 
use squared paper. What is the use of telling him that he has 
taken an unanthorised way to the study of co-ordinate geometry, that 
he cannot approach it except through Euclid and modern geometry 
and geometrical conics and algebra and trigonometry. He says 
the youngest child can be made to understand diagrams on squared 
aper. 
80. again, the idea underlying the calculus is one that every child, 
every boy, every man possesses and uses every day of his life, and 
there are useful methods of the calculus that might be taught quite 
quickly to boys, and which it would be a pleasure to boys and men 
to use continually in all sorts of practical problems, but, of course, 
the subject of the differential and integral calculus is one that must 
come at the end of a long course of what is, to the average boy, 
utterly uninteresting and unmeaning mathematics. Indeed, the 
average boy never reaches the subject, whose very names, differen- 
tial and integral calculus, are enough to drive him frantic. | 
Yes, the schoolmasters say that we must follow the medieval 
rules of the game, and all sorts of fine things are said about them, 
but as a matter of fact we only need to bring a little common sense 
to bear upon schoolmasters. At present most of us stick to our 
arithmetic as a safe and well-tried friend. We compute after the 
manner of the draper and grocer and housekeeper. In finding out 
what is the best size of conductor, or armature winding or core, or iron 
and winding of a field magnet, we calculate by mere arithmetic for 
one size and then for another; perhaps we have weeks of arith- 
metical computation before we find the right size of thing to use, 
and we cannot frame general rules. And some foolish person who 
knows a little mathematics, works at the problem (as we ought to 
be able to do but are not) and he frames a general rule and we 
laugh at it, and sneer at mathematics because he has probably left 
out of account the most important consideration. We know that 
the result is wrong, but we cannot say why it is wrong. 
Then there are some far-reaching, labour-saving ideas that we 
simply cannot get into our heads at all—we cannot comprehend 
them. Am I sinning against the rule as to good comradeship which 
exists here, if I say that some of us are ignorant of the most funda- 
mental fact regulating economy in arranging sizes of conductors ? 
Suppose we find the total cost of installing a conductor of a certain 
length, using 1 square inch section of copper. We do the same 
thing for other sizes, and we plot total cost and weight of mere 
copper on squared paper. I do not care what system we adopt, if 
it is the same system for all sizes, and if we buy our materials 
from the same manufacturers, and use the same kind of labour, our 
2 iat lie very nearly in a straight line on the squared paper. 
ence increased cost will be proportioned to increased weight of 
copper, and, indeed, increased total cost will be like the mere 
increase in the cost of copper, taking a slightly higher price of 
copper per ton. Some of us, ignorant ot the elementary mathe- 
matics involved in the problem, think that the mistake has been 
made of assuming that the cost of an installed conductor is merely 
the cost of the copper in it, and, of course, he must feel that it is 
too absurd a mistake not to be laughed over. With an elementary 
knowledge of mathematics his mistake would be impossible, and 
without such a knowledge, the clever electrical engineer is con- 
stantly discovering mare’s neste in the investigations which he 
criticises. 
I know of long misleading accounts of the results of good experi- 
mental observations, which might have been described in a few 
clear words by the aid of elementary mathematics. I know men 
who spend, on a particular problem, 10 times the amount of worrying 
thought that would enable them to master the easy mathematics that 
includes all such problems. Quite recently one of our most 
eminent members declared to me that he had not really grasped the 

reason for small economy at a power station when there is a small 
load factor until he studied the common-sense mathematical form 
which has been given in a recent publication. And yet he is a man 
who has heard much, and read much, and talked much on this 
subject. . 

Every electrical engineer has a corfect idea of how a transformer 
acts, or how the E.M.F. in one of the coils of an armature of a 
direct current or other generator, or, let us say, a rotary transformer, 
changes during a revolution, and how the E.M.Fs. of all the coils 
are combined to produce currents in the external circuits. But 
through how much mathematical tribulation must most of us have 
passed from our state of ignorance to our present state of know- 
ledge! It is no wonder that we are disinclined to the study of a 
new phenomenon which seems as if it might lead us through the 
like tribulation. The tribulation is least because it is suffered only 
once if we first learn the Calculus method which underlies all our 
work ; it is greatest if we gct it up in a completely new-looking 
form in every new problem. I speak now of what is most difficult 
in our study, for there is thought required in applying the Calculus 
method. Thus, for example, in multiphase work at the present 
time the best mathematicians wonder how it is possible for easy 
calculation to be made in such a subject. What we want just now 
is that an electrical engineer acquainted with three-phase current 
phenomena should be so much a master of ordinary easy mathe- 
matics that he has a chance of discovering a very simple way of 
putting the matter before us. At present calculation is easy but 
tedious, and, indeed, repellant; but I am perfectly certain that a 
competent man might quickly invent methods of calculation which 
are not only easy, but short and thinkable. Mathematicians with 
the requisite electrical knowledge, again, may be lacking in 


electrical engineering. 


sympathy and humour. I know a book of more than 300 large 
pages on ordinary alternating currents, and all the information in it 
is given far more simply in two pages of another book with which 
some of you are acquainted. Possibly, just now, mathematicians 
who are electrical and who have common sense have too much other 
work to do, and we must wait their leisure. 

The fact is, mathematics ought to be the natural language of the 
electrical engineer, and at present it is a foreign language; we 
cannot read or write or tHink init. We are at the beginning of our 
development, like monkeys whose necessities have increased faster 
than their power of speech. 

Some of you are aware that a new method of teaching mathe- 


‘matics has recently been introduced in nearly all the evening classes in 


science schools throughout the country.* Iwish I could say that there 
was a prospect of its being introduced in all schools, for it seems to 
me that this would lead to the result that all young men entering 
works would be masters of that kind of calculation which is most 
important in electrical engineering; not merely a few men having 
cr aaa but the average men, just as average men can read and 
write. 

I am addressing engineers, men who utilise the results arrived at 
by scientific workers, men whose profession is apphed science. But 
surely if we are to apply the results arrived at by scientific men, if 
the laboratory experiment of to-day is the engineering achievement 
of to-morrow, we ought to be very much alive to all that is going on 
in the scientific world. 

All men ought to be far more alive to the importance of scientific 
work. On the psychological side, it is perfectly exasperating to me 
to see how few are the men who know that Darwin has given a key 
to almost all the great philosophical problems of antiquity, and that 
there is a great mental development accompanying the more evident 
engineering development now going on in the world. Again it is 
the fault of our methods of education that all our great men, our 
most important, most brilliant, best educated men, our poets and 
novelists, our legislators and lawyers, our soldiers and sailors, our 
great manufacturers and merchants, our clergymen and school - 
masters, should remain so ignorant of physical science, the applica- 
tion of which by a few men not ignorant is transforming all the 
conditions of civilisation.{ But of all men just think what it means 
for engineers to be ignorant of science, or neglectful of its new 
developments, and of all engineers think what it would mean if 
electrical engineers sinned iu this way. 

Except ours, all other branches of industry have taken thousands of 
years to grow. There were bridge and hydraulic and sanitary and 
harbour and river engineers in ancient Rome, and such engineers 
existed thousands of years before the first papyrus was written in 
Egypt. But no Assyrian tile or Egyptian hieroglyphic or relic 
from a tomb indicates that telephones or electric motors or electric 
lights existed before our time. No gradual improvement in our 
methods of conquering nature led up from small beginnings in our 
Our profession has not grown during 
thousands of years of time like other professions. It has sprung 
suddenly, full grown, from the new spirit which is going to rale the 
souls and bodies of men, the spirit of research in pure science. 
The new spirit puts knowledge, mere knowledge of nature, as ite 
highest aim. The scientific student knows that all sorts of good 
must come to mankind from his studies; all sorts of scientific know- 
ledge are sure to be utilised by engineers, but in the pursuit of 
science the usefulness and utility of the result are of no importance. 
And are we—we who have received the first-fruits of the labours of 
scientific men, we the first-born spoilt children of the great parent 
of all that is to come, we who form the foremost files of the present 
time—are we going to turn upon our beautiful young mother and 
say she is useless and ugly, and she hinders our money-making, 
and that we are willing to kill her for the sake of the burial fee? 
Thank God that is the spirit of only a few of us. Have we not asan 
Institution gone to great expense in the publication lof Science Ab- 
stracts in partnership with the Physical Society. That publication thas 
been and continues to be of the very greatest value to all students of 
pure and applied science who read our language, for it tells them 
the results of all the scientific work now being done in all parts 
of the world. And even if some of us do not read that useful 
publication, do we not know that it is there to read if we like? 
Do we not know that it is a symbol of our redemption from the 
yoke of the Philistine? It is one of many signs that, in answer to 
the question which I have asked in this address, we can truthfally 
say that we are professional men, that our pean has promise 
of enormous expansion and improvement, and that we are not mere 
tradesmen. 

I am afraid that you will think that I have a personal interest 
in putting before you the claims for consideration of the pursuit of 
pure science, because you know that I am trying to defend Kew 
Observatory from imminent danger. In truth, I have no interest 
in this matter unbecoming a president of this Institation. For 
two years I have been trying to reason with traction engi- 
neers. Like many other electrical engineers, these gentlemen 
desire to use uninsulated return conductors. If they do so near 
a magnetic observatory certain records of terrestrial magnetic 
disturbances are quite spoilt. At Potsdam this sacrilege has been 
forbidden. At Washington, Toronto, Capetown, and most other 
important places, the magnetic records have already been rendered 


See summary of Lectures on Practical Mathematics; also the 
Science and Art Directory and the Reports of Examiners on the 
Science Examinations of 1899 and 1900, all published by the 
Education Department, South Kensington, S. W. The forms now 
advocated in mathematical and science teaching are all clearly 


described in a paper read before the Society of Arts in January, 


1880. 
+ See articles in Veture of July th and August 2nd. 
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useless. Prof. Riicker and I were asked by the other members of 
the Committee of the Royal Society which was in charge of the 
Kew Observatory to defend Kew, and with the help of Her 
Majesty’s Treasury, we thought we were able to insist upon the use 
of insulated returns in all undertakings authorised by Parliament 
where harm was likely to be inflicted on Government observatories. 
I may say that the scheme designed by Mr. Clifton Robinson for 
using an insulated return conductor in the working of the tramways 
of the London United Tramways Company, in consequence of our 
action, was a thoroughly good scheme, which it gave one satisfaction 
to look at, not ugly and not expensive. It seemed to mea fit 
scheme for any tramway system, however complex, in which over- 
head conductors are abe | You are aware that for an electric rail- 
way or for a tramway where a conduit is employed, it is in every 
way better, and is in a large scheme actually cheaper to use an 
insulated return. We felt, therefore, very happy, for magnetic 
obeervatories seemed quite safe from interference. We were, how- 
ever, mistaken, for the only clause which we have been able to get 
inserted in all Parliamentary authorisations of undertakings, leaves 
it to the Board of Trade to substitute other methods of protection 
than the insulation of the return conductors in cases where these 
other methods seem to be sufficiently good for the protection of 
laboratories and observatories, and this is why the Board of Trade 
appointed the committee which met on October 31st, probably for 
the last time. 


Prof. Rücker, Prof. Ayrton, and I have made many tests on the 


magnetic disturbances produced by tramways and railways, - 
ticularly by the Stockton tramways and by the Waterloo and bity 
Railway, and we have had many meetings with the traction 
engineers, but nothing has yet been decided. 

Imention this matter, which has given great anxiety to scientific 
men, because I am afraid that some of you may think when you 
hear of it that I have been acting against the interests of the elec- 
trical industry. I beg to assure you that I have been acting in your 
best interests. As an electrical engineer I ought surely to regret 
the use of uninsulated returns even if we leave Kew Observatory 
out of account. Suppose we do not now insulate our returns. 
Electricity will certainly return by gas and water pipes, and the 
amount of harm done to those pipes is merely a question of time. 
Because of the ignorance of legislators and gas and water companies, 
nothing is said just now, but will nothing be said at the end of 10 or 
20 years when pipes are found to be eaten away everywhere? And 
if by a slight increase ofyexpense, or rather, as I think, actually no 
increase of expense, but merely a little increase in inventiveness and 
common sense on the part of electrical engineers, this evil may be 
entirely prevented, surely it is in the interests of all of us that 
insulated returns should be insisted upon. But even if we do not 
insist on insulating the returns in all systems, surely something may 
be said for the giving of this protection on lines near such a 
magnetic observatory as Kew. Even the magnetograph records 
now being made have been continuous for 45 years, and if Kew is 


interfered with no sum of money can compensate for the inter- 


ference; for if the Observatory were removed the future observa- 
tions would have no link with the past. 

An engineer in this room declared that it seemed to him an 
injustice to hamper the progress of electric tramways for the sake 
of making observations that never have given, and never may give, 
to the world any important results.“ Now, it is not so much on 
account of Kew that I object to this sort of observation, as to its 
general spirit of antagonism to scientific research. 3 l 

There is no doubt that the answer to the old question which 
Gilbert might have asked 300 years ago,“ What is the cause of 
terrestrial magnetism ?” is very jealously hidden from us by 
Nature. The earth probably contains much iron, but its great 
internal heat seems to forbid our imagining the iron to be magnetic. 
The assumption that a negative electric charge on the rotating 
earth will expiain things, requires such an enormous charge that 
this assumption has been discarded. There are annual and diurnal 
variations of a fairly regular kind; there are storms which have 
some relation to the Aurora Borealis, to sun-spots and to earth 
currents. There are small sudden changes which seem to occur 
almost instantaneously all over the earth. Observations of these 
things may be useless from some points of view, but scientific men 
have been and continue to be willing to give up time and much 
money for this object. Utilitarians had to be cajoled through 
superstition to allow observations of the stars to be carried on in 
ancient times, and we have no such cajolery to offer. We simply 
say that it has been through this sort of useless-looking method of 
working that all our progress in science has come. 

Engineers descended from men who sneered at Cavendish and 
Franklin and Volta and Oersted and Ohm and Faraday, are you 
who utilise the results of the work so snecred at, and pile up 
fortunes in consequence of it, are you the men to sneer at and 
ridicule the scientific work of the present day because it seems to 
you useless ? 

Tell us a better method of observation; give us better sugges- 
tions as to what these magnetic phenomena may mean ; but the past 
record of scientific observation enables us to laugh at you when you 
say that magnetic observations may never give the world any im- 
portant results. Was Nature ever so open, and yet so closed about 
a secret as she is about this one of terrestrial magnetism? Was 
there ever one whose revelation promised so much? How very 
little we know of electricity and magnetism! Does the mere motion 
of the earth, taking no account of electric charges at all, cause it to 
be magnetic? Almost anything is on the cards. Surely I need not 
ap to your cupidity, but it is quite possible that our knowledge 
of lect may enable us to tap a tremendous store of Nature’s 
energy. 

Gentlemen, this is not a trades union, and it is not a society for 
the furtherance of pure scientific research, but it is a society of 


e 


professional men who recognise the services of scientific 
observers with gratitude and respect, aud hope for greater ones in 
the future. And shall it be said of us that our gratitude is not 
greater than that of Judas, to whom, indeed, 30 pieces of silver was 
doubtless a large sum; that “we.have given our hearts away a 
sordid boon ;” and that as to our futute hopes we are willing to sell 
our birthright for a mess of pottage. 


TRAMWAY WORKING COSTS ON THE 
LEEDS CITY TRAMWAYS. 


THE following return shows the receipts and working expenses o 
electric, steam, and horse cars for the year ended March 25th, 1900: 


ELECTRIC TRAMWAYS. 


Total electric car receipts ... £63,486 10 5 
- Total mileage ... . . 1,205,812 miles. 
Receipts per mile : 12°62d. 


Working expenses wee 597d. 


ANALYSIS OF WORKING EXPENSES. 


Expenses 
£ 8s. d. per mile. 
Drivers’ wages 5,657 8 7 1°12d. 
Conductors’ wages a 4,124 611 82d. 
Generating station expenses — £ s. d. 
Depot men's wages ... 1,130 7 11 
Oil si 8 155 13 6 
Coal 85 . 2,374 12 0 
Sundries 343 7 10 
. 44,04 1 3 
Less amount from Lamp 
Committee 988 456 5 0 
3,547 16 3 75d. 
Battery station expenses wise 25% « 89 2 9 Old. 
Electric car shed expenses— 
Materials for repairs and car maintenance 2,427 17 9 48d. 
Wages of car washers aud depôt men .. 3,284 13 2 ‘65d. 
Depreciation on motor and trailer cars... 2,349 10 6 46d. 
Electrical engineers’ salaries ... . 614 7 7 12d. 
Road maintenance (proportion) . . 3,000 0 0 60d. 
Compensation, damage, and personal injuries 630 15 3 12d. 
Management and general expenses (as per 
detailed statement appended) ... . 4,145 17 8 82d. 


73 14 11 ‘Old. 
51 2 2 “Old. 
44 910 "00d. 


5°97d.¢ 


Office rents proportion) a Bes 
Payments to Army Reservists’ wives 
Repairs to Kirkstall depôt (half) 


Total expenses 430,041 3 4 


Cost of generating current, per Board of Trade unit 82d. 


(* This does not include interest on capital and sinking fund, or depreciation 
l on electrical plant other than cars.) 


TotaL MILES Run BY ELECTRIC AND TRAILER CARS. 


‘ Motors 1,052,444 
Trailers 153,368 
Total miles 1,205,812 


The consumption of current, per motor car mile, is 917 unit. 
The consumption of current for each trailer car mile is 458 unit. 


DETAILS OF MILEAGE. 


Motor cars 5 iis Gas 1,052,444 
Trailer cars (mileage taken as half) 76,684* 
Total miles at 917 unit per mile 1,129,128 


(*Halve the trailer mileage and add to the motor mileage, and reckon the total 
at 917 unit per mile.) 


Total generating station expenses, £3,547 168. 3d. = ‘75d. per mile. 


NUMBER OF UNITS GENERATED FOR YEAR ENDED 
Mac 25th, 1900. 


Total units ies tee sis 1,095,231 
Less supplied to arc lamps, shed- 
lighting, &c. si Ses iat 59,682 
1,035,549 
Total cost, £3,547 168. 3d. 
STEAM TRAM WAS. 
Steam car receipts £23,697 5 10 
Total mileage ... dis ssi 468,760 miles. 
Receipts per mile 855 12°13d. 
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ANALYSIS OF WORKING EXPENSES. 


Expenses 

£ 8. d. per mile. 
Repairs mee ses 885 m .. 5,253 10 5 269d. 
Fuel a Sa. S, aa = . . 3,278 16 2 67d. 
Drivers’ wages p © 4am ae . . 2,810 5.4 143d. 
Conductors’ wages e e .. 2,226 14 7 114d. 
Rent of offices (proportion) Les Sas 75 9 2 03d. 
Engine boiler insurance. 57 9 3 02d. 
Compensation Damage and personal i injuries 186 15 6 09d. 
Maintenance of roads (proportion)... 1,000 0 0 51d. 
Do. cars do. (half) 2,220 10 0 113d. 
Depreciation on cars do. (half. 638 10 0 32d. 

A engines ‘A 1,350 0 0 69d. 
Management and general expenses... 4,145 17 8 212d. 
Repairs to Kirkstall depot (half) es 44 9 10 02d. 

Total expenses £23,288 7 11 11˙90d.“ 


(* Exclusive of interest on capital or sinking fund charges.) 


HORSE TRAMWAYS. 


Horse car receipts £39,522 10 1 
Total mileage ... 990,182 miles. 


Receipts per mile. 957d. 
ANALYSIS OF WORKING EXPENSES. 
Expenses 
£ sB d. per mile. 

Horse keep Corn, hay, and bran 14,072 10 5 341d. 
Bedding : w . 632 5 2 15d. 

Wages . 4,913 12 2 119d. 

Utensils and sundries wee 411 6 3 09d. 

Horse shoeing and veterinary services 1,660 10 9 40d. 
Drivers' wages a. 5,226 13 2 126d. 
Conductors’ wages 4,357 7 6 105d. 
Foremen and tip-boys’ wages ; . . 1,429 14 10 34d. 
Rent of stables and offices m . 447 9 2. 10d. 
General repairs to depôts, &c. ee vw» 471 12 10 ‘11d: 
Gas and water 85 489 1 6 11d. 
Compensation Damage and perso nal i injuries 54 5 6 ‘Old. 
Maintenance of roads proportion) . 345 12 4 08d. 
Do. cars do. 50 . 2,220 10 0 33d. 
Do. harness... ies . 342 5 11 08d. 
Depreciation on cars . . 638 10 0 15d. 
Management & general expenses (proportion) 4, 145 17 8 100d. 
Horse renewal account f Sa 2,9. 57 10 0 71d. 

Total expenses £44,816 15 2 10°77d.% ° 


(’ Exclusive of interest on capital or sinking fund charges.) 


DETAILS OF MANAGEMENT AND GENERAL EXPENSEs. 


E sd. 

Rates oe vas was es a .. 2,631 1 9 
Licences ; ae sie ae day 181 19 6 
Insurance (Buildings: fer sii cee * 105 16 1 
Insurance (Workmen's) mA 7A . 23618 9 
Taxes (Income) as a a aa . 664 2 9 
Salaries (Office) 2,181 19 3 
Salt, gravel, &c. Ri bee . 1,936 10 11 
Printing, stationery, and advertising 8 —. 43417 9 
Cost of telephone service i 105 12 74 13 2 
Drivers’ and conductors’ uniforms as — 397 7 4 
Inspectors', &c., wages ae cay . 2,998 4 11 
Electric light. Bes al Rr si 798 94 0 10 
— — —— 


Total for whole system £12,437 13 0 


Proportion (4: to horse, steam, and electric. .. £4,145 17 8 


4 s. d 

Proportion of rent Horse haulage sin —V. 1447 9 2 
Do. . Steam do. san Aa 75 9 2 

Do. Electric do. 73 14 11 

£596 13 3 

~ £s d. 

Repairs to Headingley ee pa aii i 23 0 2 
Repairs, general 5 se 448 12 8 
Gas and water 459 1 6 
£960 14 4 
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THE BALANCE OF TRADE IN 
ENGINEERING. 


Ou esteemed contemporary, the Street Railway Journal of America, 
in its last issue dealtiwith the position occupied by various countries 


ments in polyphase apparatus. 


in electrical engineering. At the outset, we would observe that 
there is steadily growing amongst manufacturers in this country a 
great feeling of discontent as to the unfair conditions under which 
the English manufacturer competes with the rest of the world. In 
other words, many openly and boldly question whether free trade 


. after all is so good a thing as it appeared to be 30 years ago. One 


can quite understand manufacturers who export their products to 
foreign countries being somewhat resentful at having to pay heavy 
duties upon goods which they know can be shipped by foreign 
makers into this country without paying a farthing duty. More- 
over, the senselcss system adopted in foreign countries by which 
the gross weight is subject to duty naturally makes an exporter 
somewhat discontented. 

To take an instance, if a paper maker sends his products abroad 
he is not charged on the exact weight of paper, but bas to pay duty 
also on the wooden case or iron hoops or whatever packing is 
employed. Such a system hardly encourages substantial packing. 

To return, however, to our own particular industry, our contem- 
porary observes that for the past 15 years engineers on both sides of 
the Atlantic have been busily engaged in working up apparatus for 
electric lighting, traction, and power transmission. There has been 


Ia marked tendency in electrical engineering for methods and 


systems to shift backwards and forwards from one country to 
another. The system of direct-connected engines and dynamo 
was brought to its highest pitch of excellence in this country, while 
our friends on the other side multiplied their stations and used 
belt-driven plant to a very great extent, but with the development 
of multipolar dynamos came low speed ; this gave the Americans 
an opportunity of taking up direct coupled sets, and they were not 
slow to develop this particular type of electrical machinery. But 
in-estimating the value of the practice in the two countries, it 
should not be forgotten that the great development of electric light- 
ing in this country was based on high-speed direct-coupled plant, 
and in this respect English practice has always differed from that 
of the United States. There is no doubt that the large multipolar 
machine, as made in America, is a very excellent piece of work, but 
while some Americans have been somewhat inclined to sneer at the 
multipolar machine designed in this country, it should not be for- 
gotten that it is much more difficult to build the armature of a 
multipolar machine for high speed working than for low speed, and 
we do not think that the best of our American friends would have 


done a great deal better than some of the English mannfactarers. 


Our contemporary observes that at the present time Americans lead 
the world in the building of colossal direct-connecting generating sets, 
while the more conservative engineers abroad are still clinging to belt 
and rope-driven apparatus. We need hardly observe that this state- 
ment is entirely without basis as regards this country, aud probably ia 
not intended to apply to it. We would not for a moment grudge 
credit to American engineers, and we can add our tribute to that of 
our contemporary in complimenting the Americans on their develop- 

Both in the induction motor and in the rotary converter the 
Americans have taught electrical engineers some very valuable 
lessons; but again we would observe that the conditions obtaining 
on the other side lend themselves to the development of such 
machinery ; there has certainly not been the same opportunity for 
utilising this apparatus in England as bas prevailed in other 
countries. Our contemporary mentions that the initiation and 
development of engineering methods abroad have not met a prompt 
response in America; and only slowly and even grudingly have 
other improvements been recognised, whether the original invention 
was American or foreign. 

It gives as an example of this the slotted conduit tramway, 
which has been developed toa considerable extent in Europe, but 
we are not inclined to agree when it says that polyphase motors 
have been taken up and have become one of the recognised methods 
for operating railways of the suburban types. There are some 
excellent examples of polyphase tramways in Europe, but there are 
not half-a-dozen systems in operation. Asan example of a practice 
which has become almost the standard in Europe, our contemporary 
instances the grooved rail, which American enginecrs have not 
liked, nor do they like to-day, but yet it has forced itself 
into widespread use. It is by no means an easy task to estimate 
the value of the work contributed by any country ‘in electrical 
engineering. It gocs without saying that one country can leara 
much from another; but though various systems and details have 
been and will be transported from one place to the other, it may be 
accepted generally that the conditions of a country determine to a 
very great extent not only the particular systems but the types of 
plant. There is one remarkable instance where the Americans have 
taken advantage of what has been done in this country. We refer 
to the use of accumulators. Some of the very earliest electric 
lighting works erected in this country were considered incomplete 
unless they had a battery of accumulators, They frequently gave 
no end of trouble, but in spite of mechanical defects and compara- 
tive inefficiency, it was recognised by central station authorities that 
a battery rendered the very greatest service in meeting the peculiar 
conditions that surrounded an electricity supply system. Engi- 
neers on the other side were extremely chary of adopting accumu- 
lators, but the persistent way in which they were used in this 
country apparently convinced them that some advantage mux 
attach to their use, and eventually they made their appearance in 
two or three Anicrican systems; they have since increased in number 
at a most astonishing rate. When Americans take up a subiet 
they do so with a vigour and a thoroughness that is almost startluc 
to the cautious Englishman. We have at times lamented the me- 
what slow progress made in this country, but it has not always 
been the fault of the engineer; legislative obstacles and the 
niggardly support of the capitalist have been mainly respousible fer 
the unfavourable position we occupy in electrical engineering. 
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APPARATUS=FOR THE 
DETECTION AND REGISTRATION OF 
ELECTRICAL VIBRATIONS." 


By A. C. POPOFF. 


— — — — 


Tur. contents of the present paper, in its main features, formed the 
subject of a communication at the April meeting of the Physical 
Section of our Society. This communication is now supplemented 
with the results of experiments with my apparatus, carried out at 
the Institute of Forestry by Mr. A. Luboslavaky, together with cer- 
tain experiments made with the object of elucidating the pheno- 
menon on which the arrangement of the apparatus is based, and 
the conditions of working of the apparatus. . i 

At the beginning of the present year I was engaged in the repro- 
duction of certain experiments of Lodge t on electrical vibrations, 
with the view of performing them at my lectures, but the first trial 


showed me that the phenomenon underlying the experiments—the. 


amount of resistance offered by the metal filings under the influence 
of electric vibrations — was very variable. In order to reproduce 
the effects it was necessary to try various combiuations.¢ Finally 
I arrived at a form of apparatus for the observation of electric 
vibrations which is suitable both for lecture purposes and for 
recording the electrical disturbances which occur in the atmosphere. 


At the same time I made a few experiments with the object | 


of throwing light on the fundamental phenomenon, but I 
shonld explain that this in itself was not the object of my investi- 
tions. 

1 the year 1891 Branly discovered that thin filnis of metal 
spread over glass, ebonite, &c., and also metallic powders, possess 
the power of instantancously changing their resistance to electric 
currents, if discharges from electric machines or induction coils take 
place in their neighbourhood. 

Not so markedly, but yet sensibly, the resistance of the powder 
varies if a current from a large number of cells be momentarily 
passed over it. The resistance under the influence of discharges 
generally decreases, although there are exceptions: a thin film of 
platinum (platinised glass) sometimes increases in resistauce.f 
These properties of the powder are maintained if it be placed in a 
non-conducting liquid, such as Canadian balsam (Branly) or even 
in such nearly dry media as collodion and gelatine (Minchin),§ or in 
gutta-percha (Appleyard’, mechanical vibrations restore the 
particles to their previous condition of high conductivity. * 

Minchin, and afterwards Lodge, applied these properties of 
metallic powders to the detection of Hertzian rays,{ and Bernad- 
sky °° has recently described experiments closely resembling those 
of Hertz. . 

As to the cause of the phenomenon, Branly supposes at the 
moment of the discharge all the particles of the powder lying in 
close proximity to each other, but without actually touching, become 
charged like condensers, and by reason of their mutual attraction, 
approach each other, and make better contact. 

In fact, the diminution of resistance, due to electric vibrations, is 
of that kind and degrce which may be produced in the powder by 
pressure. Minchin, assuming that in his experiments the mobility 
of individual particles was decreased, and their sensitiveness dimi- 
nished by the drying up of the gelatine, explains the diminution 
of resistance by molecular movement, by the changes in the 
arrangement of the molecules subjected to electro-magnetic dis- 
tarbances. N 

Lodge having in view the previously-known facts that the sepa- 
rate drops in a jet of liqnid, and even those in neighbouring jets, 
unite with each other}} under the influence of weak electric forces, 
and having regard to the analogous phenomenon of the dissipation 
of fog and smoke by electritication, believes that it is possible to 
explain in a similar way the diminution of the resistance of powders 
under the action of electric forces. Lodge supposes that adjacent 
particles when, in addition to molecular attraction between them, 
they are acted upon by electric force, definitely unite with each 
other, and give rise to the phenomenon which, in physics, is desig- 
nated by the word “cohesion.” Subsequently, in his lecture on 
the Work of Hertz,” he used, among others, the phrase “it is a 


singular varicty of electric welding” to characterise the electric . 


mechanism of the phenomenon, that is, he compares the connection 
formed in the powder to an electric weld. For my part, I agree 
with the latter view of Lodge, attaching, however, greater import- 
ance to the word weld” than he does. 

I understand more especially by the word “weld” (svarivanie) 
the possible formation in the powder of continuous metallic fila- 
ments along the lines in which the discharge takes place, so that the 
power of different metals to weld, understood in the literal sense, 


— ia — —— — — — — 


* Translation of paper from Russian Physical and Chemical 
Society’s Journal for January, 1896. 

+ O. J. Lodge, the Work of Hertz.” 

t E. Branly, Comptes Rendus, Vol. exi. and exii. 

§ G. M. Minchin, the “il. Mag., Vol. xxxvii. 

R. Appleyard, ibid., Vol. xxxviii. 

€ Jide paper referred to above. 

% Wied. Inn., Bd. 55, 599, 1895. 

tf O. J. Lodge “On the Sudden Acquisition of Conducting Power 
by a Series of Discrete Metallic Particles, Phil. May.,Vol. 37. 


consists in alcertain correlation depending on the sensitiveness of 
the powders, as will be evident from the experiments about to be 
described. . a o È 

I first of all desired to give such a form to the coherer that it 
might have practically constant sensitiveness. To do this, in 
accordance with the above views of the phenomenon, it is necessary 
to try such an arrangement of the parts ef the circuit containing 
the filings, as would increase the chances of an arrangement of the 
metallic filaments in the direction of the current. The best results 
were obtained with the following combinations :— 

1. Inside a glass tube, about 7 centimetres long, and 1 centimetre 
in diameter, are stretchod two parallel wires passing through corks, 
and so arranged as not to touch each other. ‘The filings are so dis- 
posed in the tube as to only partially fill it. This form of coherer 
is very suitable for experiments with an insensitive galvanomcter 
and discharges from an electric machine. The amount of resist- 
ance can be regulated by sloping the tube, so that in the vertical 
position the powder adds the pressure of its own weight. 

2. Iron filings, hanging in the shape of a pencil from a small straight 
magnet, and supported by a metallic plate er cup. In this case the 
filameuts of filings are already formed by the magnetic forces, and 
the electric discharge only imparts conductivity to them. A similar 
form, as I have since learnt, has been successfully used for purposes 
of measurement.“ i ae 

3. The most successful form of coherer, having high sensitiveness 
and sufficient constancy, was made in the following way :— 

Inside a glass tube were pasted two strips of platinum foil, a B 
aud c p, along nearly the whole length of the tube (vide fig.).. One 
foil is brought out to the external surface from one end of the tube, 
and the other from the opposite end. The platinum strips are placed 
with their edges about 2 millimetres apart and have a width of 
8 millimetres. j 

The inner ends of the strips R and c do not extend to the corks 
which close the tube, so that the powder placed in the latter may 
not, by penetrating under the cork, form continuous conducting 
filaments, unaffected by vibration, as has been the case in some forms. 
The length of tho whole tube is from 6 to 8 centimetres, with a 
diameter of about 1 centimetre. Fig. 1 represents a diametral 
section of the tube. - l 

The tube, when in use, is placed horizontally, so that the foils are 
in its lower half and the metallic powder completely covers them. 
Better results are, however, obtained in this case if the tube is not 
filled more than half full. 

In all the experiments, both the degree and the constancy of the 
sensitiveness were influenced by the size of the granules of the 
metallic powder and by the nature of the material. The best results 
were obtained with iron powder, known in commerce under the 
name of “ferrum pulveratum”; iron known under the name of 
“ferrum hydrogenio reductum” offers too great a resistance; 
coarser grained filings give for a time much greater sensitiveness, 
but are not constant. Fairly satisfactory results are obtained with 
copper powder prepared by precipitating powdered copper oxide, 
heated red hot, in methylated spirits. Metallic filings freshly. cat 


- are not suitable, their surface having much too small a resistance. 


The existence of a thin film of oxide, visible to the eye, is indispens- 
able for a sharp variation of the resistance. ~ 

The first and third forms of the instrument were used by me in 
the experiments, and I think these experiments furnish certain 
arguments in favour of the views I hold on the nature of the pheno- 
menon. | = oe 25 

Desiring to obtain greater uniformity in the formation of the 
powder, I substituted small shot for the filings; but it appeared to 
offer too great a resistance, and did not show sensitiveness, even to 
powerful discharges produced in the immediate neighbourhood of 
the tube. The surface of the shot had a shiny, black appearance. 
I cleaned the surface by shaking up the shot in a vessel, the sides 
of which were covered with glass paper; then the shot, when 
placed in the tube with the wires, offered a resistance of 10,000 
ohms, but under the influences of the discharges the conductivity 
fell, that is, the resistance of the tube increased to 100,000 ohms. 
Another kind of shot, the surface of which bad the appearance of 
graphite, gave the better conductivity, and its resistance always 
varied in the direction of diminution. 

The first kind of shot contained antimony, and had a high melt- 
ing point; the second kind was of almost pure lead. 

Having obtained such results with shot, I took for the experi- 
mental powder powdered antimony. Like other freshly prepared 
powders, it possesses very great conductivity, but, becoming 
oxidised by heating, it acquires peculiar properties in relation to 
the discharge; its condition was quite unstable; the resistance 
during discharges sometimes increased, sometimes decreased. It 
appearcd, therefore, that the conductivity acquired by the powder 
under the influence of electrical vibrations disappeared during the 
following discharge. Only very energetic discharges in the imme- 
diate neighbourhood of the powder gave uniform results; that is to 
say, a diminution of resistance. These experiments, and also the 
experiment with platinum filins (Branly), and the complete insen- 
sibility of powdered carbon to the discharges (Lodge), taken in 
conjunction with the experiments of Spring on the welding of 
different metals f at low temperature, point to the idea that in 
powders under the influence of discharges a union takes place 
between the particles of the same character, and from a similar 
cause to that which takes place in Spring’s experiments on the 
welding of metals. Antimony showed itself incapable of welding 


> Report in No. 1 of Zhurn. Russk. ’hiziko-Nhimich. Obshchestva 
17, 1895. 


t W. Spring, Zeitschrift fiir Physikalische Chemie, T. XV., p. 65, 
1894. 
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at temperatures below the melting point; platinum welds with 
difficulty, andfonly at very high temperatures; and carbon welds 
only in the electric are. At the moment of discharge, the adjacent 
particles may become heated; that is, they may acquire a con- 
siderabletincrease of kinetic energy, notwithstanding the very small 
energy of the discharge, since this energy is, momentarily, confined 
to a very small volume of the substance and, as thermal energy, is 
slowly dissipated. 

To verify, the above views, I also made an experiment with oxide 
of copper ;¥the powder of granular oxide of copper was placed 
between two silver coins, and compressed for greater conductivity ; 
it proved to be, as anticipated, insensible to the discharge; at least, 
its resistanceidid not vary more than 0'5 per cent.; the nature of 
the variation in my experiments could be clearly observed. I further 
tried a D aah of copper pyrites (sulphides of copper and 
iron) and a product known in metallurgy by the name of 


“white stone,” which possesses the essential properties of 
fused sulphide of copper, that is, it is easily fused; but is 
at the same time brittle, and of crystalline structure. These 
powders manifested sensitiveness in a tube with the platinum foils. 
ATheir resistance decreased, but the amplitude of the variation, other 
things being equal, was considerably less; their resistance varied 
by twoito three times its value under the action of such discharges 
as would cause a variation of 10 to 100 times its value in the con- 
ductivity of iron filings subject to their influence. 

The negative properties of platinised glass and antimony powders 
seemed to me intelligible from this point of view ; weak junctions 
might be destroyed by a spark, or even by mechanical forces, 
accompanied by energetic vibrations in the pulverous mass. In all 
probability the negative properties may be increased by considerable 
oxidation of the surface even in the copper and iron powders, since 
under these conditions the formation of continuous metallic fila- 
ments will be difficult and further oxidation possible. i 
f! The description of these experiments being limited, I omit 
various attempts to arrange the apparatus with sufficient constancy 
of sensitiveness with a small number of contacts (small chains, 
combinations analogous to microphones, &c.). 

With such forms of the apparatus, a sensitiveness may be obtained 
considerably greater than that of the tubes with filings, but I was 
unable to obtain constancy of sensitiveness. In concluding my 
remarks on the fundamental effects, I should also mention recent 
works relating to the subject. 
= Aschkinass® found that a grating formed of thin tinfoil varied 


in resistance 2 per cent. under electric vibrations, and it seemed 


necessary to attribute to the electric vibrations the power to modify 
the etructure of the conductor, at least, in the superficial layer; 
but Haga} and- Mizunot dispute this view, and trace the effects 
observed by Aschkinass to the discharge path alone, as was the case 
in the phenomenon examined by us. 

Having obtained a satisfactory constancy of sensitiveness by the 
use of the tube with platinum foils and iron powder, I set before 
myself another problem, namely, to make such combinations that 
the union between the filings produced by the electrical vibrations, 
could be instantly destroyed automatically. 

Such an arrangement, indeed, would be advantageous, seeing that 
it would respond to successive vibrations. 

After some attempts to utilise the movement of the frame of a 
d'Arsonval galvanometer for tapping the tube containing the 
filings, I succeeded in devising simpler and more effective means. 
Instead of the galvanometer, I used a telegraph relay and ordinary 
bell, both for testing the effects of the electric vibrations on the 
filings and for destroying the conductivity of the latter. With this 
was combined the apparatus which I am about to describe. 


(To be concluded.) 


2 — ——_— 


a 

Reduction of Capital.—The Second Division Glasgow 
Court of Session last week granted a petition by the Mirrlees- Watson 
Company, Limited, 45, Scotland Street, Glasgow, asking authority 
to resolutions proposing a reduction of capital. The company was 
incorporated in July, 1889, with a capital of £500,000, divided into 
50,000 shares of £10 each. The Company took over the business of 
Messrs. Mirrlees, Watson & Co., mechanical engineers, Glasgow, and 
acquired the patent rights of Homer Taylor Yaryan in connection 


with evaporation and distillation. The patent right held by the 


company in the British Yaryan Company, Limited, have not proved 
of the value that was anticipated, and stood in the balance-sheet 
much above their value. The reduction of capital is to £125,000, 
and is effected by cancelling £375,000 of the existing capital. 


* E. Aschkinass, Verb. Phys. Gesellsch zu Berlin, Jahr. 13, No. 4. 
+ H. Haga, Wied. Ann., Baud., 56, 571, 1895. 
t T. Mizuno, Phil. Mag., V. 40, 497, 1895. 


PHYSICAL SOCIETY. 


ORDINARY MEETING HELD NOVEMBER OTH. 
Pror. A. W. REINOLD, F. R. S., Vice-President, in the Chair. 


Dr. R. A. LEHFELDT read a paper on ELECTROMOTIVE FORCE AXD 
OSMOTIC PRESSURE.” . 


This paper is an attempt to explain the difficulty in the inter- 
pretation of the ordinary logarithmic formula for the E. M. F. 
between a metal and solution, pointed out by the author at the 
Dover mecting of the British Association. An expression for the 
E. M. F. of a concentration cell is obtained thermo-dynamically upon 
the assumption that the electrolyte is only partially dissociated. A 
partition is used which is permeable to water but not to the salt or 
its ions, and the conclusion follows that the E.M.F. devends not on 
the osmotic pressure of the metallic ions, but on that of the solution 
as a whole. A graphical representation is given plotting osmotic 
pressure against dilution, assuming Boyle's law to hold, and it is 
shown that the E.M.F. is not pro onal to the integral / P dv, 
but to the converse integral / v dy. Assuming, further, that the 
osmotic pressure changes according to Van der Naals's equation, the 
E. M. F. is greater than that calculated from Boyle’s law. If the electro- 
lytic solution pressure is calculated from the integral / dv, it comes 
out 101 atmospheres ; but if from the converse integral, the value 
obtained is about 20,000 atmospheres. A comparison between actual 
E.M.Fs. and those derived from the equation given by the author 
should afford, if the formula is correctly deduced from the assumptions 
made, a measure of how far the osmotic pressure deviates from that 
indicated by Boyle’s law. Experiments upon concentration cells 
have been made by Helmholtz, Wright and Thomson, Moser, 
Lussana, and Goodwin, but as their work was performed upon cells 
with migration of ions, the calculation of the osmotic pressure is 


rendered uncertain by the introduction of the transference ratio. 


Accordingly the author has measured the E.M.Fs. of cells without 
migration, using zinc as electrodes, and chloride and sulphate of 
zinc as salts. The E.M.F. was measured by the compensation 
method, using a Post Office box, through which a current was sent 
by an accumulator. The accumulator kept up a constant potential 
difference, and was standardised daily by means of a Clark cell. 
The experimental results agree with the calculated over the range 
centi- to deci-normal, showing that the deviation from the value 
given by the. logarithmic formula is accounted for by the 
incomplete dissociation of the salts. The osmotic pressures 
are then calculated from the E.M.Fs, and the values of 
P v plotted. They show irregularities due ta the combined 
effect of the decreasing dissociation of the salt and the 
increasing departure from Boyle's law. Dividing the product 
P v by van't Hoff's factor, determined from conductivity, values are 
obtained showing variations similar to those observed in the 
behaviour of gases when subjected to high pressure. 

Mr. WHETHAM said there was one form of membrane which is 
quite permeable to water and yet does not allow either salta or the 
ions to get through. He referred to the free surface of the solution 
itself. The water being volatile can get out, but the salt cannot. 

Dr. Donnan said the author seemed to have discovered things well 
known ; for instance, the integral / v dp is generally taken as pro- 
portional to E.M.F. He expressed his interest in the explanation 
of the difficulty in the logarithmic formula. 

Dr. LEHFELDT, in reply, said Goodwin had used the integral 
/ v dp, but had not made any numerical calculations by means of it. 

Mr. A. CaMPBELL then read the following papers :— 


(a) “On a PHASE-TURNING'` APPARATUS FOR USE wiTH ELEC- 
TROSTATIC VOLTMETERS.” 


Electrostatic voltmeters are particularly insensitive at the lower 
parts of their ranges, the divisions closing in very much towards 
the zero point. When measurements of small direct-current 
potential differences have to be made it is an easy matter to add to 
the voltage to be measured a constant voltage large enough to bring 
the deflection to an open part of the scale. If the small voltage to 
be measured is an alternating one, it is necessary that the auxiliary 
voltage should alternate with the same frequency and be in phase 
with it. The apparatus described enables the phase of the auxiliary 
voltage to be turned until it agrees with the one to be measured 
The phase difference referred to is not the time lag, but the angle 
whose cosine is the power factor, and may be called the power lag. 


The method is to get two independent equal voltages, bi and v. 


differing in power phase by 5 and to add together suitable fractions 


of these, such as vi sin 6, va cos G. The resultant is equal to t, 
but with the power phase turned through . The unknown small 
voltage is connected in series with an auxiliary voltage and a volt- 
meter, and the phase of the latter voltage is turned until the 
maximum deflection is obtained. 


(b) “On a METHOD OF MEASURING POWER IN ALTERNATING 

CURRENT CIRCUITS.” 7 

The circuit on which the power is to be measured is connected in 
series across the supply circuit with a small non-inductive resistance. 
By means of a transformer the small voltage on this resistance mar 
be transformed into one whose power phase is x behind the, voltage 
on the resistance. This is added to the voltage on the circuit to te 
measured, and then reversed and added again. The difference of 
the squares of these effective resultants is shown to be equal to 4 
constant into the power to be measured. If there is any direct 
current it must be measured separately by a Weston voltmeter ot 
other suitable instrument. 


— 


È - 5 5 = i — Š T 8 N á 9 


Vol. 47. No. 1. 200, Novamszn 23, 1900.) THE ELECTRICAL. REVIEW. 


(c) “Norm on OBTAINING ALTERNATING CURRENTS AND Vor- 


TAGES IN THE SAME PHASE FOR Fictitious Loans.” 

When testing instruments for the raeasurement of large amounts 
of electrical power or energy, it is usually desirable to do so by 
means of fictitious loads, i. e., by applying to the instrument under 
test current and potential difference representing the required load. 
In order to obtain a fictitious non-inductive load with alternating 
currents, the potential difference and current should be in the same 
phase. The current for the instrument under test is got by means 
of a transformer worked on a 100-volt circuit. The potential dif- 
ference in the same phase is got by allowing the current to flow 
through a non-inductive resistance, and increasing the voltage at 
the ends of the resistance to the required amount by means of 
another transformer. 

The Society then adjourned until November 23rd. 


OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy oj 
the views which he may express. | 


No. 32. 


“Woopsrock ” writes? :—“ Thanking you for your kindness in 
answering my query last week and also for stating what you require. 
In answer to (a) there is no person nor authority supplying electricity 
in any form in the parish and only the private installation in the area; 
(b) There is the rural district council, but the parish council are 
the lighting authorities,. but for only part of the parish, the part 
which they require to light, the other is not rated. It is only a 
small town, and would only be a small installation. Could you also 
state how and where we should have to get the order? ” 

„ Seeing that the parish in question is in the district of a rural 
district council, it appears to be a rural parish within the Local 
Government Act, 1894 (56 & 57 V., c. 73, Section 1). The rights and 
powers of a parish council are defined by that Act. The combined 
effect of Sub-sections (1) and (7) of Section 7 of the Local Govern- 
Act is that the parish council may adopt the Lighting and Watch- 
ing Act, 1833, which provides that the lighting of the parish may 
be effected by gas, oil, or otherwise, The “otherwise” appears to 
include electric light, and I therefore assume that the parish 
council in question are armed with the necexsary powers. 

The following steps must be taken by a local authority desirous 
of obtaining a provisional order for the supply of electricity within 
their own area :— 

1, A resolution must be passed at a special meeting held after 
one month’s notice. The notice must be given in the manner in 
which notices df meetings of such local authority are usually given. 
[Electric Lighting Act, 1882, Section 3, Sub-section 6.] 

2. On or before July 1st notices must be given by promoters to 
the local authority of any district proposed to be supplied. Thus, 
in the case now before us, notice must be given to the rural district 
council if, as we understand, the electric light is to be supplied in 
any part of their district. [E. L.A., 1882, Section 4 (1).] ; 

3. During October and November notices must be published by 
advertisement describing the application for and the objects of the 
provisional order. A copy of the advertisement, together with map 
of district, must be deposited on or before November 30th with the 
Board of Trade and the clerk of the peace, &c. The contents of 
thig notice are described in Rule XIII. of the Board of Trade regu- 
ie in September, 1899 [hereinafter referred to as 

4. There must also be deposited in the Private Bill Office, and 
with the Clerk of the Parliaments, duplicates of plans, &. Stand- 
ing Order 89 of the House of Lords, and Standing Order 39 of the 
House of Commons.] 

5. On or before December 21st a memorial for the provisional 
order must be lodged with the Board of Trade together with a 
draft of the order. [See R. xiii. B.T.R.] 

6. A provisional order shall not be granted by the Board of 

until after the expiration ofa period of three months from the 
date of the first publication of the public advertisement, nor until 
opportunity has been given to all parties interested to make repre- 
zentations or objections to the Board of Trade with reference to the 
application. 

7. On January 16th Parliamentary agents or solicitors must be 
Prepared to prove compliance with the Electric Lighting Acts and 
the Board of Trade rules by this date; and the proofs must be com- 
pleted on or before February 22nd. [Rule xvii.] 

foregoing outline of procedure may prove useful to our 

te a but we would recommend him to procure a copy of 
the rules (which can be obtained for a few pence from Messrs. 
Eyre & Spottiswoode) before taking any decisive step. It is worthy 
remark that he will apparently be unable to procure an order 

e year; but it should be pointed out that there is no provision in 
any of the Electric Lighting Acts to prohibit any body or person 
Y supplying electricity independently of Parliamentary authority. 
e might add that we do not understand the clerk's advice where 

© said that urban powers were necessary. 


. Woodstock's ” query in last issue was: — “ The parish council 
„de desirons of lighting the town by electricity. How can the 
See authorities obtain the power? Only part of the parish is 
he hting area. The clerk says we are to get urban powers. 


Is this 80? The gas is a monopoly, and is very unsatisfuctery.” 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tnonreon & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, Manchester, 
and Birmingham, to whom ali inquiries should be addressed, 


~ 


19,782. “Improvements in metal or composition sheathed insalated elec- 
tricity conductors.” D. RoBERTS, Dated November 5th. 


19.822. An improved conduit for electric cables and the like.“ O. C. 
Sruuns. Dated November 5th. 8 


19.824. Improvements in and relating to printing by telegraphy.” J. 
Burry. Dated November 5th. (Complete.) 


19,829. “ An improvement in electrical locking apparatus for railway signaly.” 
G. H. JELFs. Dated November 6th. 


19,8368. ‘Improvements relating to electrio call apparatus.“ M. J. BUXBAUM. 
Dated November 5th. l 


“ee “ Improvements in electric fuses.” O. L. Praen. Dated November 


19.852, “Improvements relating to electric lamps.“ W. Feiscu. Dated 
November 5th. 


19,858. ‘Improvements in electrical switches.“ 
vember 5th, 


19,877. ‘Improvements in printing-telegraph machines.” A. L. SHEPARD, 
Dated November 6th. 


19.900. Improvements in aud connected with electrio punka- motors.“ 
H. Spuhl. Dated November 6th. (Complete). g 


19,902. Improvements in joint-boxes for distribution of electric current 
from concentric or other cables,” F. E. Hammoxp. Dated November 6th. 


W. SUMNER. Dated No: 


19,910. ‘‘ Improvements in or relating to overhead trolley wires or conductors 
for electric traction, overhead electric cables, or the like.” A. W. Hancock, 
J. LEIGHTON, and R. Hacking. Dated November 6th. 


19,932. “ Improvements in overhead electric fittings.” P. T. J. EsTLER and 
F. KLEISSTEUBER. Dated November 6th. 


19,984. “Improvements relating to the mounting of electric bells.“ C. 
WolTTEQuanD. Dated November 6th. (Complete.) 


19,945. Improvements in incandescent electric lamps.“ W. P. THOMPSON. 


(A. Sinding-Larsen, Norway.) Dated November 6th. (Complete.) 


19,948. “Improvements in and relating to automatic switoh-systems for 
telephone lines.” J. P. PERSON. (Date applied for under Patents, do., Act, 
N85 a 108, April 10th, 1900, being date of application in Sweden.) Dated 

ovember 6th. l 


19.951. “Improvements in or Relating 4o dry core cables, and the like electric 
conductors.” G. E. HVI.- DIA. Dated November 6th. 


19,987. Au improved electrical connection or bond for application to railwa 
or trainway rails.“ W. R. Sykes, A. H. JoHNson, and C. J. Cookk. Dated | 
November ith. 


19,988. An improved insulating rail joint for railways or tramways which 
offers considerable resistance to currents of electricity.“ W. R. SYKES, A. H. 
Jounson, and C. J. Cook. Dated November 7th. ' 


19,989. Telephone transmitter of the sounds of rifle fire, maxim fire, pom- 


pom fire, and Long Tom fire, with the noise of its shell in progress, and its 
ultimate bursting.” A. J. C. Jackson. Dated November 7th. ; 


20,016. “Improvements in and connected with switches or keys in electric 
lampholders.’’ H. OPPENHEIMER, (Actien Gesellschaft Mix & Genest, Ger- 
many.) Dated November 7th. 


20, 44. Improvements relating to the manufacture of insulating material.“ 
C. F. NArza En. Dated November 7th. 


20,019. Improvements in the manufacture of elements or plates for elec- 
trical storage batteries.“ J. M. RICOHARbpSsON and H. RaxsBOTrox. ted 
November 7th. 


20,110. A safety swinging arm for carrying overhead eleotrlo wires.“ 
H. G. THomas. Dated November 8th. 


20,112. ‘Induction electric telephony and telegraphy.” J. R. Quain., Dated 
November 8th. 


20,195. Improvements in the control of „ vehicles or 


trains.“ E. H. Tyvek and A. G. HAN F Anb. Dated Novem Sth. 
20,146. A sound strengthening appliance for telephone stations.” F. 
OrreENDEK and L. Roper. Dated November 8th. 


20,154. “Improvements in or relating to magneto-electric and other ignition 
devices.“ J. Riptey and G. Gipson. Dated November 9th. 


20,177. Commutator or collector for electrical purposes. E. BA rAuLr. 
Datcd November 9th. 


20,179. “Improved construction of electric arc lamp.” E. R. SMITH, J. J. 
RATHBONE, and C. B. Kino, Jun. Dated November 9th. 


20,186. An improvement in air brakes controlled electrically, and by air 
pressure.“ C. D. ABEL. (Siemens & Halske Aktien-Gesellschaft, Germany.) 
Dated November 9th. (Complete.) l . 

20,197. “Improvements in the construction of metal troughs for laying 
electric mains.’ M. LacuMan, Dated November 9th. 

20,200, “ Improvements in or relating to electrolytic cells.“ J. H. NosLe and 
A. Mrruy. Dated November 9th. 

20,201. “ Improvements in or connected with apparatus for covering electric 
conductors with insulation.“ G. E. Hsyu-Dia. Dated November 9th. 

20,214. Electric lighting cane.“ T. BeruMann. Dated November 9th. 
Complete.) 

20,231. Improvements in electrical connections." 
November 10th. 

20,255. “A new or improved fitting or accessory for electric ceiling roses and 
the like.“ W. G. Srox kB. Dated November 10th. 

20,266. “Improvements in or relating to swingintz brackets for electrio 
lights and the like.” A.J. ButLtt. (K. M. Seifert & Co., Germany.) Dated 
November 10th. 

20,264. “Improvements in connections for electric mains.” C. D. BURNET, 
Dated November 10th. 

20.277. “Improved means for supporting the osmium filaments of electric 
incandescent lamps.” O. Iveay. (The Oesterreichische Gasgluhlicht und 
Electricituts Gesellschaft, Germany.) Dated November loth. 

20, 28. Improvements in chains for suspending electroliers, electric lamps 
and the like.“ E. FLEICHER, Dated November lOth. 


R. F. Hain. Dated - 


‘THE ELECTRICAL REVIEW. [Vol 47. No. 1, 200, 8 23, 1900, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
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Copies of any of these Specifications may be obtained of Messrs. W. P. THomrsox 
and Co., 922, High Holborn, W. O., and at Liverpool, Manchester and Birming - 


| bam, price, post free, Od. (in stampa). 


1888. 5 8 
18,386. ‘‘improvements relating to the regulation of electremetive loros.” 
N. Rowe. Dated August 26th, 1498. (Date claimed under International Con- 
vention, January 7th, 1898.) Relates to the regulation of electromotive force, 
particularly that supplied by a stationary transformer; the prim being supplied 
with alternating currents. <A switch for cutting out sections of the primary is 
combined with an inductive regulator arranged to prevent sudden changes in 
the electromotive force. The switch base had two circular contacts, and seg- 
mental contacts connected to the segments of the transformer. The regulator 
has its fixed coils connected across the working circuit, and its coils are supplied 
at intervals from the mains through a switch. The regulator makes one 
revolution for each quarter revolution of the switch, and for one half of a revo- 
lution the coils are short-circuited. 2 claims. 


18,667. “improvements relating te motor-trucke fer electric and other rall- 

” @. J. Capewoll. Dated August 30th 1898. The axle-truck has a pair of 
central traction wheels running upon the single rail, each wheel having a motor 
arranged on each side of it and concentric with its axle. A third axle carrics 
small wheels which run between retaining-rails. The truck frame consists of two 
vertical side plates which are brought together at the ends to reduce atmos- 
pheric resistance, snd two vertical central plates which form recesses for the 
traction wheels, and are joined together by plates and are connected to the side 
plates by plates. The frame is closed at the top by plates and at the bottom by 
covers which are hinged. The plates have bottom plates carrying springs for 
supporting the platform plate. 4 claims. 


13,683. “I ements in systeme for 6 
electric ourrente mechanical onergy hy means of motors.” R. 
(B. d. Lamme.) Dated August 80th, 1898. An alternating current induction 


motor is provided with means for securing a variable spesa with a large starting 
torque,'for obtaining a constant speed with less than the råted load, and for opera- 
ting the motor at different speeds without any substantial variation in torque. 
The invention is particularly useful in connection with motors employed for 


crane or elevator work. The primary member of the motor is supplied with a. 


variable electromotive force by means of transformers, the secondaries of which 
are divided up, and provided with switches for varying the number of sections 
in circuit. In one form the switches are intended to be actuated by hand, but 
they may be actuated automatically, asthe load of the motor varies, by means 
of solenoids in the primary circuits of the motor. For securing constant torque 
with variable speed, choking coils are inserted in the primary circuits of the 
motor. g claims. f 


18,584. “ ements in controllers for electric motors.” N. P. Davis. Dated 
August 30th, 1898. (Date under International Convention, April 25th, 1898.) 
Relates tọ apparatus for controlling the power and speed of electric motors, 
particularly railway motors of large capacity. The switch for varying the re- 
sistance in circuit with the motors is separated from the switch for varying che 
connections of the motors, and the two switches are connected by gearing so 
that the operation of the resistance varying switch will, at the proper time, 
cause the second switch to alter the connections of the motors from series to 

arallel and vice rersa. In order to reduce sparking, the resistance is divided 
nto a number of sections, and a portion of each section is cuc in or out simul- 
taneously as the operating handle is revolved. Reversing and cut-out switches 
are slso provided, and these are connected by interlocking devices with the 
switch for varying the connections. In the form of apparatus employed for con- 
trolling a pair of motors the operating shaft carries by means of radial arms 
four oontact brushes which move over sets of resistance contacts. A step-by- 
step movement is ensured by a lever pivotted to one of the arms and engaging 
with notches in a fixed ring. The shaft, by means of segmental bevel-genring, 
operates a sbaft at right angles to it, and the latter is geared to the spindle of 
the contact from which varies the connections of the motor. The reversing switch 
is actuated through segmental gearing from a shaft and is connected with the 
central switch by interlocking gear, which prevents movement of the latter 
during reversal. The switch for cutting out one or other of the two motors is 
similarly actuated from a shaft and also interlocks with the switch. After the 
motors have been changed from series to parallel, their fleld-magnets are 
shunted through resistances by a further rapid movement of the switch com- 
municated to it from the shaft by additional bevel gearing. A modification of 
the controller for use with four motors is also described. In this form è com- 
bined cut-out and reversing switch is employed on each side of the switch 
which varies the motor connections. 4 claims. 


16,613. “Improvements in telephonic systeme and apparatus.” J. Z. Kingsbury. 
(The Western Company.) Dated August 90th, 1898. Relates to improve- 
ments in telephone systems such as deseribed in Specification No. 8,222, A. D. 
1895. At the subscriber's station a high resistance microphone having about 
one-third the usual amount of carbon granules may be employed, an ordit ary 
receiver being connected in a loop circuit with a condenser. The bell may be 
arranged at a shunt across the receiver or in earthed circuits forms a shunt to 
earth. The arrangement of the lever contacts and the induction coil circuits 
are varied to suit the different circuinstances, The current is supplied from a 
central station generator arranged across the loop and having impedance coils 
on either side connecting it to the loop. When a dynamo charging secondary 
cell is employed, the interruptions of the current are deadened either by the 
insertion of impedance coils in the generator mains, or by making the armature 
with a large number of sectors, so that the interruptions would form a very 
high note. 22 claims. 


13,030. “' improvements in couplings for con together the electric wires 
as used on ra trains for electrical communication and such liks.” A. Shiels. 
Dated August Bist, 1898. Couplings for use on railway vehicles. Each half- 
coupling consists of a coating having a corrugated extension, and within aa 
insulating base carrying a contact spring or springs. A tubular extension is 
fitted on the base, and a rubber or like ring to serve as a cushion. One wire is 
connected through the spring contact, and the other through the metal part of 
the coupling. The appliance is an improvement upon the coupling described in 


Specitication No. 8,743, 4. p. 1892. 1 claim. a 


23,497. ‘improvements in etectric tramways on a read contact system.” W. H. 
man. Datel November th, 1898. Electric railways and tramways ona 
road contact system with mechanically-operated switches. Treadles or a con- 
tinuous flexible strip lying in the grooves of the ordinary or additional rails are 
depressed by the wheel flanges and act through studs, counterweighted levers, 
collars. and springs to raise the contact studs. In the raised position, a collar 
on the stud completes the circuit at the spring contact from the feeder. The 
lower part of the stud may act as a dash-pot in the socket, and the stud is sur- 
rounded by insulating material. 3 claims. 


23,803. ‘improvements in devices for controtiing the eperation of electric 
meters.“ M. M. Lake. (H. See.) Dated November sth, 1898. Switches for con- 
trolling the duration and direction of the motion of electrice motors for various 
purposes, such as steering and mancwuvring ships, the training of guns froma 
distance, turning the turrets on ships, railway and other signals, elevators or 
hoists, The contacts are too complicated for abridgment without reference to 
a drawing. 4 claims. 


23,610. ‘‘Iimprovemente in insulators fer Incandescnce electric lampe.” M. H. 
Lake. (A. H. Spencer.) Dated November 8th, 1898. Relates to incandescent 
lainps. A holder having a casing and a metal socket to carry and connect a 
screw-capped lamp, is provided wtih a hard rubber or other insulating sleeve, 
ecrewed on the socket. The sleeve cove:s the exposed parts of the socket, and 

the cap of the lamp, and it is provided with a shoulder to hold a reflector 

against the casing. A washer may be interposed between the shoulder and the 
reflector, or between the shoulder and the casing when no rettector is used, 
The sleeve may have its ends alike, so that either may be inserted in the holder, 
or the outer end may be enlarged. The use of the holder as a wall socket is 
mentioned. 3 claims. 


29,3290. erevesests in a method and system for gener and 
electric ewergy.” The British Thomecn-Houston Company, Tate t. K. ges 
Dated November Sth, 1898. A dynamo-electric generator is constructed with 


two or more independent armature windings which are connected in series with 
the load; this is divided into a corresponding number of parts, each part being 
interposed between two windings. The field winding of the generator is also 
included in the series, and switches are provided for short-circuiting it or parts 
of the load. Each overs may be a series of arc lamps: the highest normal 
diflerence of potential between any two parts of the whole armature is that due 
to any one winding. The invention is applicable to open coil armatures, and 
the corrent produced may be automatically kept R solenoid shifting 
the brushes round the commutators so as to take it at the difference of potential 
required by the load. 10 claims. 


23,636. “improvements in a method and for generating and dis- 
electrio energy.” The Britich 8 my, Limited. (C. M. 
Groon.) Dated November 8th, 1998. A multipolar generator is provided with a 
elo ed coil armature, the windings of which are divided into sections connected 
to separate commutators and corresponding to pairs of field magnet poles. The 
arrangement is shown diagrammatically, the windings are in two sections, 
separated on a diameter by additional insulation, and opposite pairs of commu- 
tator segments are connected together. The sections are connected in series 
with the load, which is divided into a corresponding number of parts, each 
connected between two sections of the armature. The field winding is also in- 
eluded in the series, and switches are provided for short-circaiting it or parts of 
the load. The current generated may be kept constant by an ordinary auto- 
matic regulator shifting the brushes round the commutators. 4 claims. 


23,531. ‘‘improvemeats’in a method and a tus for gonorating and distri- 
butiag slectric energy.”” The Britich Thomson- „ Lie (C. M. 
Groen.) Dated November 8th, 1898. A generator is provided with two or more 
armatures carried on one shaft by magnetic flelds common to them, and con- 
nected by independent commutators and brushes in series with the load, which 
is divided into a corresponding number of parts, each connected between two 
armatures. The field windiug is also included in the series, and switches are 
provided for short-circuiting it or parts of the load. The currents generated 
may be kept constant by an ordinary automatic regulator shifting the brushes. 


7 claims. 

23,632. ” in electric brakes fer electric railway cars and ether 

ated mechanisms. The British Thomsen 

(F. C. Case.) Dated November 8th, 1898. Relates to electric brakes which are 
especially adapted for electrically-propelled railway vehicles, as the brake shoe 
is applied to the outside of the wheel, leaving the space between the wheels free 
for the motors. A ring is attached to the wheel, or the web of the wheel is faced 
for the brenk shoe to bear upon. The shoe is formed as a closed ring with the 
winding placed in an eccentric groove, and it is provided with lugs which engage 
lugs on the frame in which the journal box is mounted. An L- aba bar 
secured to the journal box supports the brake shoe, and a ring attached to the 
wheel engages a flange on the shoe to limit the size of the air gap. The bars of 
the truck frame rest on the journal box as usual. 10 claims. 

23,533. “i in electric aro lampe.” The British Thomson-Housten 
Company, L (C. E. Harthan.) Dated November Sth, 1898. A frame of an 
enclo arc lamp, is attached to a flanged metal bell which is hung by an in- 
sulated eye-bolt and a loop from a hook on a ceiling plate or other support, 


provided with terminals. The frame carries side tubes aud a connecting plate. ` 


The plate is needy providing holes in its ends with mica or other bush- 
ings, within which metal bushings are secured by expanding them over washers; 
the bushings are placed on the side tubes, and secured by hollow screws. The 
upper part of the lamp is surrounded by an ornamental casing, consisting of a 
corrugated cylinder, two cornices, and an upper part surrounding the supports 
and the ceiling plate. The cprnices are made alike, by spinning each in two 
parts which overlap. The upper casing is in two parts hinged together at one 
side to permit removal; they overlap the upper cornice and above this are con- 
tracted and contain a metal cup which surrounds the bolt and prevents heating 
of the ceiling plate, &c. Air passes through the lower cornice and holes into 
the cylinder, and escapes between the upper cornice and upper casing. A 
switch projects through the uppercasing. A resistance consisting of helically- 
coiled wire, is placed in notches in porcelain strips, which are secured on 
asbestos packing, in grooves in the bell by lugs on the bell and a metal ring. 
The upper turns of the resistance form a loop which may be more or less short- 
circuited by a movable clip. The lower end of the resistance may be connected 
to any of the several loops on the eolenoid, to adapt the lamp for different cur- 
rents, The regulating tube fastens into the bell where it is connected with two 
dash-pots,and at its lower end it carries an open frame giving acess to the upper 
carbon. The clutch operates by contact with a plate which is supported in a 
definite position by perforated lugs resting loosely on projections on rods. The 
plate is slotted to receive the middle of the clutch. It is formed with a bent 
lug and a hook at the opposite side, to support the cap for the arc-enclosinx 
globe, so that if, in trimming, the cap is disengaged from the globe and lug, it 
still hangs from the hook. The outer globe rests on a cup carried by a nut on 
a screw, which is supported by a bar and rods within the side tubes. These 


-~ rods are normally held up by hooks on a pivoted yoke; the hooks are formed so 


that before they can be disengaged to lower the globe itis necessary to unscrew 
the nut and raise the bar and rods. 27 claims. 


27,599. “ improvements lu eleotro-hydranlio brakes for railway vebicies and 
other purposes. C. Darey. Da December gist. 1898. Relates to 
improvements in the electro-hydraulic brakes described in Specification 
No. 27,122, A.D. 1896. The accumulator is automatically recharged 
after the brakes have been applied. The pump is actuated by a bell 
crank, the arm of which is looped at the end and carries a roller or 
disc held in a central position by springs. This roller or disc engages 
with a spiral cam on an axle of the vehicle. When the accumulator is full a 
stop actuated by the piston rod engages a finger on the bell crank and holds it 
out of engagement with the cam. At the same time the cap leather uncovers a 
passage so that the reservoir and accumulator communicate. In a modified 
arrangement the pump is continuously operated by an eccentric, and the 
charging of the accumulator is stopped by lifting the suction valve of the pump. 
This is effected by the piston depressing a lever within the rescrvoir which rocks 
n second lever acting on the valve. The plunger of the brake cylinder is made 
in two parts, united by a spring so that the part can move independently of the 
other, which is connected to the rigging. The forward end of the cylinder com- 
municates through a passage with a pipe leading to the reservoir, while the rear 
end communicates by a passage with the casing of a tap, which normally places the 
passage in communication with a pipe leading to the accumulator. By rotating 
the tap the end can be put in communication with the reservoir to render the 
brake inoperative. The supply of fluid from the accumulator to the brake 
cylinder is controlled by a valve held on its seat by an electro-magnet. When 
the current through this magnet is stopped the brakes are applied. To release 
the brakes the valve is opened by exciting the magnet so that the contents of 
the chamber flow back through the pipe to the reservoir. The brakes are 
manipulated by a switch on the engine, but are applied automatically in event 
of the breakage of a coupling or damage to the brake itself. Wear of the brake 
blocks is compensated for by a ring made in halves clasped on the plunger by a 
spring. The ring allows the plunger under the brake pressure te move out- 
wards through it to take up the wear of the blocks, but prevents its return. 


5 claims. 5 : 

27,613. “improvements in electric fuse heldors.” C. Howard. Dated December 
Bist, 1898. The fuse wire, which is led in through perforations, is fitted ina 
dished plate or cup filled in with cement or the like and covered with a glass, 
mica, or like transparent cover which may be luted on by cement. The cup is 
secured to the base which is fitted with terminal contacts by a screw and a nut. 
5 claims. 


27,641. “improvements in detachable and swivelling electric light fittings.” 
J. F. Wakella and C. J. Weston. Dated December 8ist, 1898. A metal case is 
screwed to the bracket, and contains an insolator supporting two or more 
sockets connected with the supply wires and switches. Holders for tbe lamps. 
and shade. or retlector are attached to a metal case, which is secured to the 
fixed part by a conpling ring either screw-threaded or with a bayonet- 
joint. The case contains an insulator supporting pins, which are connected to 
the lainphoiders, and fits the sockets. The shade holder may be detachable. A 
hinge may be interposed between the case and lampbolders, to allow the 
lamps to be turned through a small angle; the provisional specificanon 
mentions the use of clawping-nuts on the hinge. 2 claims. 
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THE LAW OF TRADE UNIONS. 


As most of our readers are probably aware, an important 


judgment was delivered in the Long Vacation by Mr. Justice 
Farwell, when he decided that the Taff Railway Company 
were entitled to an injunction to restrain the Amalgamated 
Society of Railway Servants from “ watching and besetting.” 
The significance of this decision lay in the fact that the 
trade union itself was made liable; that responsibility was 
not attached mercly to a treasurer or secretary; and that 
for the first time in the history of trade disputes, a union 
was successfully sued in a corporate capacity. Had this 
judgment been allowed to stand, every union throughout the 


country would have been compelled to defray the costs of, 


and pay the damages recovered by, employers in all actions 


brought to recover compensation for unlawful picketting. 
The long arm of the law, through the medium of an injunc- 
tion granted against the union itself, would have been able 
to reach the members in their private capacity, by making 
the union liable as a whole. Fully alive to their danger, the 
delegates at the Trades Union Congress decided to seck, and 
have now obtained, a reversal of Mr. Justice Farwell's 
decision, and trades unions are once more enabled to adopt 
their old tactics. 


The discussion in this case, when it reached the Court of 
Appeal, was purely academical. The strike was over, and 
the matters in dispute between the parties had long reached 
a state of quiescence; but the principle involved stretches 
far beyond the limits of the case which was before the notice 
of the Court. It amounts to this: Are trades unions 
entitled to bring to bear upon the settlement of disputes 
between master and servant all the weight of their corporate 
authority, their immense influence upon the working classes, 
and last, but not least, their inexhaustible resources, without 
fear or restraint ? This question the Court of Appeal have 
been compelled to answer in the affirmative. It may be of 
interest to discuss a few of the statutes and legal principles 
which have conferred this immunity upon trades unions. 

The three important Acts relating to these bodies were 
passed in 1871, 1874 and 1876. These Acts legalise the 
usual trade union contracts, and proceed to establish a 
registry of trade unions, which gives to each union an 
exclusive right to the name in which it is registered. They 
authorise a union to own a limited amount of real and an 
unlimited amount of personal estate, through the medium of 
trustees, for the use and benefit of the members thereof.” 
Officers and treasurers must be provided whose duty it is to 
make annual returns to the registrar of the assets and 
liabilities of the society. The misappropriation of the 
society's funds can be restrained by injunction, In spite of the 
many indications afforded by the above description, a trade 
union is neither a corporation nor au individual nor a partner- 
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ship between a number of individuals; and there is no section 
in any of the Acts which empowers a trade union to sue or 
to be sued in its registered name, nor is there any provision 
which in so many words constitutes it a corporation so that 
it may be sued as such. Indeed, the presumption is that 
the Legislature never intended a union to sue or be sued, for 
by Section 9 of the Act of 1871 it is expressly enacted that 

he trustees of a trade union registered under the Act or any 
other officer of the union who may be authorised to do so by 
the rules, may bring or defend any action in any Court 
touching the property of the union. But Mr. Justice 
Farwell argued as follows: —“ Although a corporation and 
an individual or individuals may be the only entities known 
to the common law who can sue or be sued, it is competent 
to the Legislature to give to an association of individuals, 
which is neither a corporation nor a partnership nor an 


individual, a capacity for owning property and acting by 


agents; and such capacity, in the absence of express enact- 
ment to the contrary, involves the necessary correlative of 
liability to the extent of such property for the acts and 
defaults of such agenta.” 


The Court ef Appeal, however, has upset this judgment. 
“ Whether this ought to be so or not,“ said the Master of 
the Rolls, “ is one thing which I have not to inquire into; 
whether it is so, that is, whether the union can be sued in 
the manner proposed, is another matter; and this I have to 
decide. , , Jn my judgment a trade union cannot 
he sued.” 


Seeing that the law is thus settled, unless, indeed, the 
Huse of Lords over-rule the Court of Appeal, it is interest- 
ing to consider the enormous powers which are placed in the 
hands of the unions, It practically amounts to this, that 
the Legislature has authorised the creation of numerous 


bodies of men, capable of owning stupendous wealth, 


and of employing servants and agents, who may use 
that wealth, through the medium of their servants 
and agents, without the slightest responsibility for the 
wrongs which may be done to third parties, To use the 
words of Mr. Justice Farwell “ They will be at liberty to 
disseminate libels broadcast, and to hire men to reproduce 
the rattening methods which disgraced Sheffield 30 years ago, 
and their victims will have nothing to look to for damages 
but the pockets of the individuuls, usually men of small 
means who acted as their agents.” 


It has been said that trades unions are, upon the whole, 
organs for good, and we feel convinced that the better 
class of trade associations will hesitate long before they 
exercise a tithe of the power which has thus been placed in 
their hands. But instances are not wanting to show that 
unfair dealing does exist in certain unions, even between 


members themselves, and cases have arisen in which the 


union has shown itself only too glad to trade upon the 
somewhat shadowy nature of its legal obligations. We know 
of one case in which the rules of a union provided that the 
money accruing from the subscriptions of members should 
be applicable in various ways for their benefit. They also 
purported to regulate the affairs of the trade and provided 
that any journeyman binding his son in a “ foul shop” 
should be fined and not be entitled to any benefit until the 
fine was paid. The plaintiff was charged with having 
broken the rule. He denied it, and refused to pay the fine, 


Taylor, furnishes an interesting example. 


- article. 


and in a subsequent action whereby he sought to parti- 
cipate in the benefits of the union, the Court refused to 
interfere, on the ground that agreements between memben 
of a union cannot be enforced! Here the union had 
apparently made no inquiry into the merits of the man's 
claim ; and had sheltered itself behind the fact that the 
agreement was not binding. If such methods are adopted 
as between a union and its members, we tremble to think of 
the means which may be ‘employed when the unfortunate 
employer comes upon the scene. 


eee Uia Ir is a matter of common knowledge 
ot that a patent grant confers. upon the 
parent patentee the sole right to “ make, use, 


exercise, and vend,” the patented invention, for a certain 


period. The meaning of the words make and vend” is 
reasonably clear, but what constitutes user of an invention? 
The primd fucie meaning of user would seem to be putting it 
into practice, as for example where a man fits his bicycle with 
a patent tyre, but the legal interpretation of the term carries 
us further than this. It seems that any dealing with a 
patented article comes within the terms “ user,” so as to 
render the offending party liable to an action for infringe- 
ment. The recent case of .the British Motor Syndicate r. 
There the 
defendants had purchased certain articles which were in- 
fringements of a patent bélonging to the plaintiffs. 
Not knowing that these articles were infringements the 
defendants sold some of them to mannfacturers in this country 
and transmitted others to the Continent for sale. In all, 27 


infringing articles were disposed of by them. The plaintiffs 


sued for damages and recovered £8 in respect of each 
Mr. Justice Stirling said: What the defendants 
did was to carry these articles out of the United Kingdom 
with a view to selling them—that is, with the object of 
turning them to profitable account. By so doing the 
defendants attained two objects—first, they prevented the 
operation of the order contained in the judgment where 
these articles had been declared to be infringements, for the 


‘delivery up and destruction of infringing articles; and, 


secondly, they actually obtained the benefit of the proceeds 
of sale.“ Mr. Justice Stirling’s decision was confirmed by the 
Court of Appeal. Relying upon the case of Minter . Williams. 
which had decided many years ago that mere exposure for sak 
is not equivalent to sale, the defendants had argued that ther 
were not liable, but the Courtof Appeal overruled that case and 
declared that the defendants should be mulcted in damages. 
It should be observed that acts of mere passive user are oftei 
sufficient to constitute infringement. So, where the defen- 
dants had acted as carriers through England of bottles of beer 
which were sealed with a capsule manufactured in Scotland. 
which capsule was an infringement of an English patent, 
they were held liable in damages. But to establish infringe- 
ment by user, the plaintiff must show that the defendan 
were using the article for the same purpose which he intende: 
to put it to. In the case of Higgs v. Goodwin the pater: 
was for a method of precipitating the animal and vegetal 
matter in sewage water, so as to make the same applicabk te 
agricultural and other useful purposes. This result * 
achieved by employing calcium hydrate. The defendants 
a Local Board of Health, having first treated the sewage i! 
filtration, deodorized the resulting liquid by adding calcic= 
hydrate, This was held to be no infringement, as tx 
defendants only almed at purifying their sewage. 
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THE WORKS OF LU DW. LOEWE & CO. 
BERLIN. | 


(Concluded from page 790.) 

An analysis is made for sulphur, silicon, and combined 
carbon every morning from each mixture of the preceding 
day's cupola melt, and from these analyses are made the 
slight corrections necessary to keep the mixtures inside limits 
as we have already more fully detailed. = 

Daily physical tests of the iron are made as follows :— 

Tensile Test.— Test bars 25 mm. round x 250 mm. 
long are cast in green sand and turned down in the middle 


to 15 mm. round x 100 mm. long, with a gradually increas- 


ing diameter at each end as shown in fig. 12. 


p èe - -t00mmM - -I i 


Fia. 12. 


The tensile strength of the A and B mixtures runs from 
22,500 Ibs. to 25,000 Ibs. per square inch. The C mixture 
gives us between 24,000 and 26,000 lbs. per square inch. 

Transverse Test—-Made with bars 26 mm. square, with 
supports 300 mm. apart; load in centre. The A and B 
mixture gives from 2,100 Ibs. to 2,300 lbs. breaking 
load. The C mixture has a breaking load between 2,400 
and 2,600 Ibs. The deflection of A mixture averages 0˙10 
inch, B 0°09 inch and C 0°08 inch. 

Contraction Test.—The 26 x 26 mm. bars used for 
transverse test are cast in the shape of an iron frame exactly 
333°33 mm. long, and these bars measured for contraction 
by means of a wedge scale as per fig. 13. 
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The average contraction of the different mixtures runs as 
follows: — 


Mixture A runs from 0'8% to 0'9% The desired contrac- 


tion is 0'8% 

55 B „, „ 09% to 10 The desired contrac- 
tion is 0'9% 

n» C „ „ 10% to 115 The desired contrac- 
| tion is 10 


Chill Block.—Chill blocks cast in green sand as per 
sketch are used in order to measure the tendency possessed 
by the mixtures to chill (fig. 14). 
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These chill blocks are broken through the thick and 
wedge-shaped portions and the depth of chill measured. It is 
found the A iron gives from 0 to 0°5 mm. chill, B iron about 
05 mm., and C iron averages 1 mm. The A and B irons 
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Fig. 14. 


are not allowed to exceed 0°75 mm. chill, and the C iron 


must not exceed 1'5 mm. chill. 

Shrinkage Test.—This test shows the tendency of the iron 
to shrink or pipe in cooling. An iron mixture with a 
tendency to shrink will form a shrink hole at point x on 
fig. 15. The fluidity of the iron is measured by noting 
the length of the fluidity strip cast on the shrinkage test. 

Machineability Test—The above three mixtures cover all 
lines of work very well. If a casting does not fill the con- 
ditions when made from one mixture a change is made to 


inch. 


a softer or harder mixture. For very heavy castings a 
mixture containing about 2°00 silicon is employed, other 


elements remaining the same as in mixture C. 


Apparatus for Showing the Relative Hardness of Metals.— 
The object is to make a diagram that graphically shows the 


C a kaala E 
? 


Fic. 15. 


relative hardness of two metals at a glance. The apparatis 
for this purpose can be applied to any light sensitive drill 
press capable of driving a 4-inch twist drill. 

The drill is forced down by means of a weight and cord 
on a quadrant. On the other end of this segment arm is a 
small segment which by aid of a cord rotates the drum 
exactly in proportion as the drill bores into the metal. This 
drum is held in tension by means of a spring. There is. 
a pencil slide mounted on a bracket, the pencil travelling in 
a vertical direction exactly in proportion to the number of 
turns of the drill. Now, if the spindle turned and did not 
feed, there would be a vertical line, and if the spindle were 
to feed one inch per turn, there would be a horizontal line. 

It is calculated that with soft cast-iron with a given pres- 
sure, a feed of 0°0037 inch per revolution of spindle is 
obtained, and the pencil rises an amount equal to 0°01735 
A diagonal line is thus drawn automatically, of which 
the height represents the number of turns of the drill, and the 
horizontal distance represents the amount of feed. In using 
the apparatus the pencil is allowed to travel the full height | 
vertically. This is equal to 161°5 turns; then the hori- 
zontal distance is measured and a relative value obtained. 
A standard drill and standard piece of iron are used, and the 
ratio calculated for the wear of drill. 

On the accompanying diagram, fig. 16, 1 mm. measured 
on the vertical line is equal to 2'808 revolutions of the 
spindle. There is always measured off 70 mm. after the 
drill has penetrated under the surface, 70 x 2'808 = 
161°56 revolutions, 

4°6 mm. measured on the horizontal line represents 1 mm. 
depth in test pieces. The standard drill is a flat drill made 


Fia. 16, 


from tungsten water-hardening steel and drills a 10 mm. 
hole. 7 

The standard piece of soft cast-iron is a dry sand casting 
2 inches x 1 inch x 40 inches. A number of these bars are 
all cast from the same iron. This iron when drilled with 
the standard drill newly sharpened requires 11°46 revolutions 
to drill 1 mm. deep, equal to 64°6 mm. on the horizontal 
line. Every time the drill is used to test the hardness of a 
piece of iron, the standard iron must also be drilled, and the 
ratio found for wear of drill. For example, if the standard 
iron gives 56 mm. on horizontal line, then the ratio is 

64°6 : 
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A harder iron gives, say, 48°) mm. on horizontal line, 
161˙56 X 4+6 
tlierefore 
141875 
Divide 15°32 by the ratio 1:15, and the result is the 
number of revolutions required to drill 1 mm. deep 
compared with the standard iron is equal to 13˙32. The 
soft iron gives 69 mm. on the horizontal line, therefore 
161560 x EG 10˙77, and 172 
69 115 
the number of revolutions required to drill 1 mm. deep com- 
pared with 11°46 for standard iron. The ratio is not 
allowed to exceed 1°30. The drill is sharpened on à fixture 
always to the same angle and clearance. 

There is thus a clear and determined attempt to find out 
exactly what an iron will do when cast into machine parts, 
and where such a system is carried out, with both manufac- 
turing facility in sight and a proper regard to the durability 
of working surfaces, the result must be good, It is not 
claimed that these things are yet in full swing, but the 
intention is there and is in process of being carried out. 

There remain to be mentioned a few other items, notably 

the apprentice school. Free instruction is given in the 
company’s time to all apprentices, and no restrictions are 
placed on them as to leaving. The subjects taught 
are mathematics, drawing, elementary mechanics, and 
chemistry. Attendance is not compulsory, but all without 
exception do attend, There is also a system of medical 
attendance, and an accident ward in which, at the time of 
our visit, one of, the workmen had obligingly, but uninten- 
tionally, offered himself as an example: we hoped it was not a 
serious case. The sick and pension system we need not here 
discuss, because it is based on the German law, and must 
receive authoritative endorsement, it being, we believe, the 
German custom to allow such independent provision to be 
made, subject to authoritative sanction and approval of the 
details generally. | 
Our description has already gone beyond the intended 
length, but we have merely sketched very briefly a few details 
of these fine works in order to point out to those of our 
manufacturers and engineers who are still content to proceed 
along old lines, that competition is being worked along 
very different lines from formerly. When in the Paris 
Exhibition recently we saw in the building of a State of 
Eastern Europe a machine tool that looked well at a distance. 
On going up to examine it we found that the working 
parts had actually been polished up with emery cloth. This 
is not the sort of competition that comes to-day from either 
America or Germany, and while the general work of neither 
country is up to the standard of this Berlin shop, the fact 
remains that this shop exists, and that it is largely 
an illustration of improved American practice ; indeed, it is 
freely said by Americans to be ahead of anything in America, 
where the system of manufacture has been so keenly pushed 
on similar lines. It is a curious fact that the whole of the 
maple floors came from America, where this wood is plentiful ; 
it is the best wood for floors because it does not splinter up 
und will even stand things being dragged over it. Most of 
the tools are American also, and curiously enough are employed 
to manufacture other tools of stouter proportions to suit 
European ideas and materials. Our illustrations are suth- 
cient to show the general style and quality of the shop 
arrangements, We are indebted to Mr. Orcutt, the London 
representative of the firm of Loewe, for considerable 
assistance in preparing the foregoing description. 


= 15°32 revolutions to drill 1 mm. 
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XNAVIIL-—-HENDON ELECTRICITY SUPPLY. 
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Estent of Coatract— Equipment of complete electric lighting 
system divided into nine sections as follows :-, Boiler house 
plant: / engine house plant; (e eondensine plant and pipework ; 
„ overhead travelling crane: ( switchboard aud instruments: 
(1) wecumulators; fy) supply mains; (Aj meters; (t) workshop 
equipment. 


Type and Number of Boilers. — Three to be supplied of Lancashire 
type, each of 30 feet long by 8 feet diameter. 

Output of Boilers.—Each to be capable of evaporating 6,500 Ibs. of 
water per hour when working with natural draught with feed water 
at a temperature of 60° F. 

Working Pressurc.— 150 lbs. per square incb, but boilers to le 
suitable for working up to 180 Ibs. per square inch. 

Superheaters.—Not required. 

Mechanical Stokers.—To be of Bennis, Meldrum, Proctor or other 
approved type worked by anelectric motor. 

Boiler Feed Pump.—To be of “ Weir” single-cylinder direct- 
acting long stroke or other approved type. Two pumps to be 
supplied, each capable of feeding the whole of the three boiler: 
above mentioned. 

Fuel Economiser.—One 96-tabe Green’s fuel etonomiser to he 
fitted. 

System of Working.—Direct current three-wire system with 240 
volts between middle wire and either of outers. 

Number of Steam Dynamos.—Two, each consisting of one steam 
engine of 150-xw. output, directly coupled to two dynamos each of 
75 Kw. 

Tupe of Engine.—Vertical compound, with two or three cranks 
specified, but any standard type, if in use in equal or larger size for 
central station work, will be considered. 

Specified Specd.—Not to exceed 440 revolutions per minute. 

Permissible Variation from Uniform Rotation of Fly-wherl.— per 
cent. per revolution at half load. 

Permissible Permanent Variation in speed between No Loud and Full 
Load.—Not to exceed 5 per cent. 

Type of Dimamos.—Direct current shunt-wound bipolar machines. 

Position. of Dynamos.—Both to be placed on same side of engine. 

Rating of Dimamos.—To give as normal load 75 Kw. at any 
voltage between 240 and 300 volts, and to work up to 320 volts 
at increased speed. To give as emergency load for two hours 10 per 
cent. on above output. 

Permissible Temperature Rise.—Not to exceed 60° F. above 
surrounding atmosphere after 10 hours’ full load run. 

Steam Consumption Guarantee.—A bonus of £100 will be paid by 
purchaser for every pound of steam by which the consumption at 
full load is lower than 28 lbs. per Kw.-hour, working condensing 
with 150 lbs. pressure, and a penalty of £100 per complete pound of 
steam inflicted upon contractor for every pound of steam by which 
test exceeds 30 lbs. per Kw.-hour. 

Output of Motor Transformer.—To receive current ou motor side 
at 480 to 540 volts, and to develop on dynamo side 16 KW. at 16 
volts. 

Speed of Motor Transformer.—Optional with contractor. 

Type of Condensers.—Two of Messrs. Korting’s Class B ejector 
condensers, each condenser to deal with exhaust steam of one engine, 
aud maintain a vacuum of 24 inches. 

Type of Circulating Pump.—Two to be supplied of centrifugal 
type, to be driven by the same electric motor, and each to be capable 
of lifting 30,000 gallons per hour through a vertical height of 4 
fect. The motor is to be suitable for working both at full load at 
the same time. 

IVater-Cooler.—A suitable water-cooler of a type to be chosen by 
contractor, aud approved by purchaser, to be supplied. 

Type of Grun. To be of overhead hand-travelling type, suitable 
for 34 feet span, and for a working load of 10 tons. 

Switchboard.—To be arranged as specified, suitable for four 
dyuamos, one motor transformer, six three-wire feeders, and one set 
of accumulators. 

Capacity of Battery.—To be suitable for maintaining a discharge 
of 80 amperes for 10 hours, without the terminal voltage of the 
battery falling below 540 volts. 

Class of Cable Insulution.—To be of impregnated fibre, paper, or 
other approved material, lead-covered, and in some cases steel 
armoured. 

System of Laing. To be in most cases laid solid in earthenware 
or iron troughing. 

Lenyths of Cablcs.—To be of scheduled lengths and sizes. 

T'ype of Meters.—One hundred to be supplied of a type approved 
by Board of Trade for direct current 240-volt circuits. Meters te 
be of 5, 10, and 20-ampere sizes as specified. 

Specitied Dates of Completion.—These are stated in each sectio... 

and are generally on basis of completion of work within 10 month- 
of date of awardiny contracts. 
. Penalty for Late Completion.—One-quarter per cent. per week 
during first mouth, one-half per cent. per week during second month 
three-quarters per cent. per week during third month, and ene per ot 
per week during fourth and subsequent months. 

Specified Terms of Payment.—On nearly all sections—80 per cent 
of value of work executed on site as work progresses, 10 per cent 
one month after work has been taken over by purchaser, 10 pe 
cent. nine months later. 

Length of Period of Maintenunce.--Teu mouths from date of taki: 
over plant except in the case of cables where period is five ycars 
the cost of maintenance for que year being included in cable prix. 
and forthe other four years to be quoted as an extra, 

Stipulations as to Removal of Foreman.—-Satisfactory. 

Stipulations as to Wages paid to Workmen.—None. . 

Amount of Sarcty Demanted from Contractors.— Twenty per eal © 
value of contract. 

alrbitration Proposals.—Satisfactory. 

Date por Reeviplt of Tenders, December 31st, 1900. 

This specification has been prepared by Mr., Roh 
Hammond, M. I. C. E., the consulting electrical engineer! 
the Urban District Council, The work to be done is te > 
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divided into nine sections, and it is open to any contractor 
to make offers for any number of complete sections. 

The Lancashire boilers are to be fitted with mechanical 
stokers. Two complete steam dynamos are required, each con- 
sisting of a 150-KkW. steam engine, having mounted on ore 
side two 75-K W. dynamos. One of these machines is to be 
placed on either side of the three-wire network, and a margin 
of capacity is to be allowed in the machines to permit of 
their being worked at normal output and 25 per cent. 
higher voltage for cell charging. Only one motor trans- 
former is specified for cell-charging purposes, and as far as 
possible the auxiliary plant in the station is to be driven 
electrically by motors of the enclosed or partially enclosed 
type. 

The steam consumption guarantees are severe, and we 
fear that there is little probability of any bonus being 
earned by contractors. In the maintenance proposals for 
cables, the course suggested in the circular recently issued 
by the Cable Makers’ Association has been followed, viz. :— 
The cost of maintenance for one year is included in the 
cable price, and for the four succeeding years a separate price 
is given. 

A similar eourse is adopted with the battery, the stipula- 
tion being made that the full specitied capacity of the cells 
must be maintained for the stated sum per annum for a 
period not exceeding 14 years: 

The whole of the specification has been prepared with 
vreat care, the requirements are clearly specified, sufficient 
latitude is allowed in many cases to contractors to permit 
them to offer standard apparatus, and the exhaustive tests 
on completion demanded are fully described. 

The following are some of the principal features of the 
general conditions of interest to intending contractors :— 

Great stress is laid upon the importance of an early inter- 
view after the award of the contract between the consulting 
engineer to the Council and the duly authorised representa- 
tive of the contractor in order to settle details, and also agree 
upon the interpretation of obscure points in the specification. 

Clause 15 relating to the supply of extra drawings is fair 
to both parties. 

If claims are made by third parties for damages for patent 
infringements, the contractor reasonably enough has the 
right , 

To conduct all negotintions for the settlement of the same, or 
any litigations which may arise therefrom. 

We have often had reason to complain in these articles of 
the powers claimed by many engineers to vary the work 
included in the contract to any degree. Mr. Hammond 
limits his powers under this head as follows :— 

Provided also that, unless with the consent af the enutructor, the 
total sum of money set out in the contract shall nol be affected by 
such alterations, amendments, omissions, or variations lv fhe crtent 
of more than 10 per cent. 

In like manner the power to reject material after inspec- 
tion as unsuitable for the purpose must be cxercised within 
14 days of such examination. The clause reads :— 

Lhe engineer shall have full liberty during the manufacture, ło 
reject all or any materials, plant or workmanship, which in his opinion 
are not in accordance with Gee said contract, tender, specification, contract 
drawings, and these uencral conditions, or are detective for any reason 
whatever, provided that, F aolira of anu such rejection be not sent lo 
the contractor within 14 days after the grounds upon which it is 
based have come ta the knowledge of the engineer, he shall not be 
entitled lo reject the said materials, plant or workmanship on these 
grounds. The satisfactoriness or otherwise of the tests at maker's 
works shall in no way release the contractor from his obligation to 
make the “tests on completion“ stipulated tor in Clause 39, or from 
any other obligations under this coutract. 

The clause referring to the powers of the engineer to object 
to any employe of the contractor only asks for his remov al, 
not for his unconditional dismissal from the service of the 
contractor, a demand often made in municipal contracts. 
We can recommend the wording to any consultants who 
may be in doubt as to the fair limits of their powers in this 
respect: 

The contractor shall constantly employ at least one competent 
superintendent to superintend the erection of the plant and the 
carrying out of the works. The said superintendent shall be present 
cen the site during working hours. and shall be prepared tu receive 
from time to time orders and instructions from the engineer or his 
«etuly authorised representative. The said superintendent, in the 
absence of the contractor, shall be considered to be his legal repre- 
sentative. 


The suid superintendent, if objected to by the engineer, on account 
of incapacity, misconduct, or negligeuce, shall be removed by the con- 
tractor, ond the contractor shall, within 48 hours after receiving formal 
objec tion in writing, replace him wuh another superintendent, com- 
petent to fulfil his duties. 

The cayinecr shall be at liberty to object to any person employed by 
the contractor in the execution of the works who shall, in his opinion, 
misconduct bimself or be incompetent or negligent, and the con- 
trector must at mer remove the person so oljected to, and, if necessary, 
replace him by u satisfactory person, 


All claims made during the progress of the work under 
the Workmen's Compensation Act, 1897, are to be settled 
by the contractors for the respective sections. The penalty 
for late completion is in excess of the maximum amount of 
1 per cent. of the contract price per month suggested in the 
model clauses drawn up jointly by the Municipal Electrical 
Association and the Electrical Plant Manufacturers’ Asso- 
ciation. The clause reads :— 


In vase the contractor shall fail in the due performance of his ron- 
tract by and at the times stipulited in the preceeding clause, the engineer 
shall, in writing, certify the fact of such failure, then the contractor 
shall poy to the purchasers, as and for agreed liquidated damages, 
during the first month of the delay, 5s. per £100, during the second 
month 10s. per £100, during the third month, 158. per £100, and 
during the fourth or any subsequent mouth, 20s. per £100 of the rass 
amount of his.contract for each and crery week which may have elapsed 
between the appointed time and the actual time of completion, the 
said damages to be reckoned only on the cost of such portion of the 
plant that cannot be used beneticially in consequence of the delay. 


The penalties to be enforted in case the plant does not 
comply with the guarantees are often very loosely expressed, 
and a great deal of trouble often arises from this cause. 

There can be no doubt as to the powers reserved to tlie 
purchasers in this case, for it is expressly stipulated that :— 


If any portion of the completed plant fails to pass the specified 
“tests on completion, the engineer may totally reject such portion 
of the plant, and in the latter event, the purchaser shall have the 
option of :— 

(a) Giving the contractor a further period in which to fulfil his 
contract; or 

(b; Themselves replacing the defective portiou by purchase from 
or contract with any party or partics. 

(e) Returning the defective portion of the plant, aud recovering 
the sum or sums paid on account of same. 

In the event of (a), the plant so supplied shall be deemed to be 
supplied under the contract, and shall be subject to the terms of the 
specification, tender, and general conditions. 

In the event of (b), no further sum beyond that already paid to 
the contractor in respect of such portion of plant shall be due or 
payable by the purchaser to the contractor in respect of such defec- 
tive plant, but the contractor shall repay to the purchasers auy sum 
paid by them iu respect of such portion of plant; and the con- 
tractor shall also pay to the purchasers any loss or damage to which 
they may be put by reason of the purchase er replacing of fresh 
plant by them ; the intention being that if the contractor shall fail 
to supply plant in strict accordance with the specification, it shall 
be lawful for the purchasers, at their discretion, to obtain, without 
additional cost to them, the plant from any other party or parties, 
or to so arrange for the execution of the work as they may deem 
desirable, and that the contractor shall be liable for any loss suffered 
by the purchasers in consequence of such failure. 

In the event of ‘c), if the defective plant be required by the 
purchasers for beneficial use, they shall be entitled to make use of 
the same for a reasonable time sufficient to enable them to obtain 
other plant to replace it, the contractors being allowed a reasonable 
sum for the use of the same. 


The only other clause to which attention may be directed 
is that relating to arbitration where it is stated that no reser- 
vations are made as to the matters which may be referred to 
the final decision of an independent party. This is as it 
should be, and in view of the care bestowed upon the pre- 
paration of the specification, there is, in our opinion, very 
little likelihood that there will be need to make use of this 
provision. 


Electric Motor-Cars at the Cycle Shows,—At the 
Stanley Show the British and Foreiga Electrical Company is exhi- 
biting a Creunche electric voiturette, also the Culumbia phaeton and 
the “Powerful” car all fitted with Lecoll accumulators. The last 
named vehicle took’ part in the recent Automobile Club trials of 
electrical-cars. At the National Show the Automobile Manufacturing 
Company show a Cleveland electric Stanhope, while Mr. E. W. 
Hart, of Luton, exhibits three electrical cars — the “Toujours 
Contente © (Loliner- Porsche), whieh took part in the recent trials; 
a four-seated car fitted with two motors, aud a light car for ladics’ 
use, all fitted with Lecoll cells. 
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THE IMPERIAL PHYSICO-TECHNICAL 
INSTITUTION IN CHARLOTTENBURG.’ 


By HENRY S. CARHART. 
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(Concluded from paye 814.) 


Ir would not be just to form an estimate of the success of 
the Reichsanstalt without taking into account its scientific 
publications. These are numerous, and of great value. 
Most of the reports of work done are made public, with 
official sanction, in various scientific and technical journals. 
During the past year 30 such papers have been published. 
The detailed accounts, however, of the ‘most important 
undertakings thus far completed are contained in three 
quarto volumes of investigations, Among those contained 
in the first two volumes may be mentioned papers pertaining 
to thermometry, and to units of electrical resistance. 

Four papers. of exceptional value relate to normal 
standards of electrical resistance. They are: the probable 
value of the ohm according to measurements made up to the 
present time, the determination of the calibre correction for elec- 
trical resistance tubes, the normal mercury standard ohm, and 
the normal wire standard ohm of the Reichsanstalt. / When one 
recalls that the ohm as a practical unit of measurement is 
defined in terms of the resistance of a specified column or 
thread of mercury, it will readily be seen that the work done 
at Charlottenburg in this particular field is fundamental in 
character, and of the most universal importance. 

In passing, it is worthy of remark that all the standard 
resistances designed and constructed at the Reichsanstalt are 
carefully compared with the mercurial standards early in 
each year. The methods employed in these comparisons, and 
the forms of the standards, are original with the Reichsan- 
stalt. The new forms and methods admit of a combined 
accuracy and convenience not previously attained. 

In addition to the work done in electrical resistance, the 
investigation of the silver voltameter, and the electromotive 
force of standard Clark and Weston cells, has been highly 
productive of useful results for the other two fundamental 
electrical measurements. Much remains to be done in this 
latter direction, for the electromotive force assigned to the 
Clark and the Weston cell, even in the latest report of the 
Reichsanstalt, is derived from measurements by the silver 
voltameter, while the electro-chemical equivalent of silver is 
in doubt to a greater extent than the electromotive force of 
the Clark cell. 7 

Perhaps the best indication of the valuable work of the 
Reichsanstalt is to be found in the annual Thätigkeits- 
bericht.” This report of the year’s activity is published in 
the “ Zeitschrift für Instrumentenkunde, and the reprint 
for 1899 forms a pamphlet of 25 large, closely-printed pages. 
The following abstract will convey some impression, though 
an imperfect one, of the extent of the work accomplished :— 


First (PHysicaL) DIVISION. 


I. Work in Hcat.— Determination of the density of water between 
0° C. and 40° C. 

Determination of the pressure of water vapour at low tempera- 
tures. 

Determination of the pressure of water vapour near 50° C. 

Investigation of thermometers for temperatures between 100 and 
200° C. 

Investigation of the nitrogen thermometer with a platinum: iridium 
bulb for very high temperatures. 

Investigation of thermometers for low temperatures. 

Determination of the thermal and electrical conductivity of pure 
metals. (These determinations are to be extended down to the 
temperature of liquid air and up to 1, 000“ C.) f 

Investigations with the Fizeau-Abbe dilatometer. 

Investigation of the transmission of heat through metal plates. 
II. Work in Electricity. —Comparison of the normal wire resist- 
ances of Divisions I. and II. 

Determination of the capacity of an air condenser. 

Comparison of the standard cells of Divisions I. and II. 

Determination of the conductance of water solutions with a higher 
degree of accuracy than has been attained hitherto, especially with 
very dilute solutions. 
ee Work in Light.—Investigation with electrically-heated black 

dies. 


* 


Abstract of a paper presented at the 146th meeting of the 
American Institute of Electrical Engineers, New York, September 
26th, 1900. President Hering in the chair. 
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Proof of Stefan’s law between 90° and 1,700° absolute tempera- 
ture. 

Determination of the relation between the intensity of light and 
the temperature. l 

Measurement of radiation in absolute measure. 

Determination of the distribution of energy in the spectrum of 
black bodies. | 

Determination of the distribution of energy in the spectrum of 
polished platinum and other substances ; also their reflective power 


SECOND (TECHNICAL) DIVISION. 


I. Work of Mechanical Precision.—Investigation of the errors of 

length and of the division of 300 scales, tubes, &c. 

Coefficient of expansion of 18 bars, tubes, and wires. 
Verification of 86 tuning forks for international pitch. 
Construction of a new transverse comparator. 

Study of the variations of angular velocity of rotating bodies. 
II. Electrical Work. —Calibration of direct current apparatus, 183 
ieces. 

Calibration of alternating current apparatus, 58 pieces. 
Examination of other electrical apparatus, 76 articles.- 
Examination of accumulators, primary elements, and switches, 37 

articles. 8 
Examination of insulating and conducting materials and carbons, 

23 articles. 

Installation of storage cells for a current of 10,000 amperes. 

Installation of small storage cells for an electric pressure of 20,000 
volts. : 

Installation of alternating current instruments for measuring 
potential difference up to 500 volts, and current up to 100 amperes. 

Examination of 29 samples of alloys for specific resistance and 

temperature coefficient. 5 
Examination of 126 samples of insulating materials with an elec- 

trie pressure up to 800 volts. 

Verification of single resistances, 123 samples. 

Calibration of 33 resistance boxes, compensation apparatus, &., 
containing 1,153 single resistances. 

Comparison and verification of 133 standard cells—111 Clark and 

22 Weston elements. ` 
Determination of the ratio Clatk 15° C., to cadmium 20° C., and 

Clark O' C. to cadmium 20° C. with a large number of standard 

cells. 

Examination of 21 samples of dry and storage cells. 

Calibration of 15 galvanometers to measure high and low tempera- 
tures with thérmal elements. 

Magnetic examination of 25 samples of iron and steel. 

Investigation of the difference between the continuous and the 
discdntinuous magnetisation of steel. 

Investigation of the influence of repeated heating on the magnetic 
hardness of iron. 

III. Work Relating to Heat and Measurement of Pressure.—Cali- 

bration of 18,777 thermometers. , 

Examination of four safety appliances and benzine lamps. 

Calibration of 317 thermal elements. 

Verification of nine manometers and 22 barometers. 

Testing of 190 samples of apparatus for petroleum investigations. 

Testing of 3,210 samples of safety rings and plugs. 

Testing of 22 samples of indicator springs. 

IV. Work in Light.—Testing of 149 Hefner lamps for photo- 
metric purposes. 

Testing of 189 incandescent lamps. 

Testing of 143 gas and other lamps and adjunct appliances. 

Investigation of the relation between the temperature of sugar 
solutions and their rotary power on polarised light. 

Investigation of quartz plates for the examination of su 

Determination of 100 points in the normal Ventzke scale for 

sodium light. E 
Especially careful collection of sugars from Germany, Austria, 

France, Russia, and North America for the investigation of specific 

rotatory power. 

V. Work in Chemistry.—Continuation of the study of the solu- 
bility of important salts. 

Electrolysis of platinic chloride and the migration of the ions. 

The quantitative determination of mctallic platinum. 

Investigation of liquids for use in thermometers to measure low 

temperatures. 


— 


V. -A LESSON FoR Us. 


If Germany has found it to her scientific and industrial 
advantage to maintain the Reichsanstalt, and is proud cf 
what it accomplishes; and if Great Britain is so imp 
with the success of the Institution that she has decided w 
imitate it, it is surely the part of wisdom for the United 
States to move in the same direction. Some of- the reasons 
for making this effort one does not need to go far to seek. 

In the first place, the scientific interests to be served are 
certainly as great as in any other country in the world. 
Original work of a high order is now done in many American 
Universities; but the difficulties under which Universit’ 
instructors prosecute research are even greater here than in 
Germany, and we are still compelled to go to Europe fer 
most of our standards. As a result, inventions of an almat 
purely scientific character originating here have been carries 
to perfection in the Reichsanstalt, and Germany gets tLe 
larger part of the credit. I need only instance the WSI. 
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standard cell, which has-been so fully investigated at the 
Reichsanstalt, and the alloy “ manganin,” whieh the same 
Institution employs for its standard resistances after a search- 
ing inquiry into its properties. Both of these are the inven- 
tion of Mr. Edward Weston, one of the Past-Presidents of 
this Institute. So long as there is no authoritative bureau 
in the United States under Federal control, and presided 
over by men cammanding respect and.confidence, we must 
continue “to utilise the far superior standardising facilities 
of other Governments.” The establishment of a national 
institution for physical and technical purposes cannot fail 
to foster a vigorous and healthy growth in science, to which 
we already owe so much of our national prosperity and 
renown, 

In the second place, Congress should be stimulated to take 
action because of national pride. It is not creditable for a 
capable and self-reliant nation to continue to depend on 
foreign countrics for its standards of measurement, for the 
certification of its instruments, and for the calibration of its 
normal apparatus for precise work. The first day the writer 
spent at the Reichsanstalt he was consulted with reference 
to an extended correspondence between the director of the 
technical division and the officials of the Brooklyn Navy 
Yard relative to the calibration of a large number of incan- 
descent electric lamps for use in our Navy department. 
The spectacle of a Government bureau going to a foreign 
Imperial Institution for standards in an industry whose 
home is in the United States is a humiliating one. Yet the 
proceeding was entirely proper and justifiable, because there 
is in this country no standardising bureau for the purpose 
desired. Are the representatives of the American people 
willing to have this state of affairs continue ? 

Again, the higher interests of the industrial utilisation of 
scientific knowledge require the establishment in Washington 
of an institution similar to the Reichsanstalt, and in no 
degree inferior to it. We are an inventive people, and may 
justly claim renown in the prompt and efficient utilisation 
of the discoveries in physical science, It is highly impro- 
bable that a practical limit has already been reached in the 
field of applied physics. We are not estopped from making 
further discoveries. Still, it may be affirmed with confi- 
dence, that the most important and promising work to be 
done, except in the rare instances in which genius makes a 
brilliant discovery, will consist in the more perfect adapta- 
tion of known physical laws to the production of useful 
results. It is precisely this field which has not been exten- 
sively cultivated, as yet, in the United States. We have 
explored the surface, and presumably gathered the largest 
` nuggets and the most brilliant gems. To increase the out- 
put we must now delve deeper and scrutinise more closely. 
To drop the metaphor, what will, be required for future pre- 
eminence is the more intensive and exhaustive study of the 


scientific conditions in the industrial utilisation of physical 


laws. This study will require the best talent of our 
technical schools, aided and supported by an authoritative 
national institution, itself far removed from patents and 
commercial gains, but jealous of our national renown and 
eaver to co-operate with manufacturers for the sake of 
national prosperity. 

Germany is rapidly moving toward industrial supremacy 
in Europe. One of the most potent factors in this notable 
advance is the perfected alliance between science and com- 
merce existing in Germany. Science has come to be 
regarded there as a commercial factor. If England is 
losing her supremacy in manufactures and in commerce, as 
many claim, it is because of English conservatism and the 
failure to utilise to the fullest extent the lessons taught by 
science; while Germany, once the country of dreamers and 
theorists, has now become eminently practical. Science 
there no longer seeks court and cloister, but is in open alli- 
ance with commerce and industry. This is substantially 
the view taken by Nir Charles Oppenheimer, British Consul- 
General at Frankfurt, in a recent review of the status and 
prospects of the German Empire. 

The Reichsanstalt is the top stone of Germany's scientific 
edifice. It has also contributed much to her industrial 
renown, The German Government sees with great clearness 
that the Reichsanstalt justifies the expenditure made for its 
maintenance, not by the fees received for certifications and 
calibrations, but by the support it gives to the higher 


industries requiring the application of the greatest intelli- 
gence. In this connection it should be. thankfully acknow- 
ledged that the services of this imperial establishment are 
placed at the disposal of foreign institutions of learning with 
the most generous liberality. The charges for calibration 
are only about one-fourth the expense incurred in making 
them, but the support thus given to German makers of 
instruments of. precision, by increasing their foreign orders, 
is deemed a sufficient return for the services rendered. 


S eS 
THE ELECTRIC MOTOR-CAR PROBLEM. 


How to reduce the cost of running electric motor cars to a 
half or a third of its present amount, is the problem 
that has to be solved before we can hope that the least 
objectionable of all the self-propelling vehicles will be 
economically successful. 

Dr. Luxenberg, who discusses this interesting question in 
the Centralblatt fiir Accumulatoren und Elementenkunile, says 
the problem can be successfully solved, even with the present 
means at our disposal. Many have hoped to find the solution 
in the invention of an accumulator whose weight per unit of 
energy shall be half that of the present lead accumulator. 
Hitherto they have hoped in vain, and the invention does 
not yet appear to be in sight. 

Three possible ways have been suggested for improving 
the mechanical efficiency of electric motor cars. (1) Re- 
‘duction of the weight of the vehicle by careful construction, 
use of the best materials, and lightest design. (2) Re 
duction of the fraction of the resistance to traction due to 
friction of the axle bearings, by the use of ball bearings. 
(3) Reduction of the fraction of the resistance to traction 
due to the rolling friction of the wheels of the vehicle, by 
increasing the diameter of the wheels. 

Dr. Luxenberg estimates the possible reductions of traction 
‘resistance that are likely to be obtained by these three 
methods, and comes to the conclusion that the last method 
is by far the most hopeful. 

Any reduction of weight which is to be effected by the 
improvement of the construction of the carriage cannot 
possibly lead to much increase in the efficiency of the electric 
motor car, because the weight of the carriage is only about 
30 to 50 per cent. of the total weight when the carriage is 
loaded with battery, passengers, and luggage, and the car- 
riages as at present constructed are not capable of much 
reduction in weight. A two-horse landau, for example, 
with four places inside and two places on the coachman’s 
seat, weighs empty about 450 kilogrammes (990 Ibs.) An 
electric car of similar capacity weighs about 750 kg. (1,550 
Ibs.) The excess weight of 300 kg. is chiefly made up of the 
weight of the motor 100 kg., the gearing 50 kg., the steering 
apparatus, controller, measuring instruments and other ac- 
cessories 50 kg.—total 200 kg.; so that there is really only 
an excess of 100 kg. in thd weight of the electric carriage 
body over that of a sithilar horse carriage, this being 
due to the greater strength required for the extra load of 
batteries, Kc. This 100 kg. excess weight is, however, only 
5 per cent of. the total weight of the fully loaded car. Dr. 
Luxenberg is of the opinion that no improvement can result 
in more than 5 per cent. reduction in the mechanical parts 
and a corresponding 5 per cent. in the weight of the battery, 
1... 5 per cent. of the weight of the empty carriage, which is 
only a reduction of 34 per cent. to 4 per cent. in the total 
weight of the loaded carriage. 

Somewhat better results are to be expected from the 
reduction of the friction of the bearings by the use of ball 
bearings. With well constructed bearings with rubbing 
surfaces the coefficient of friction is 0*1. Thus only 10 per 
cent. of the weight of the carriage is required to overcome 
the friction of the bearings; and the greatest possible 
saving of energy that could result from the use of ball 
bearings would be about one-tenth of the energy consumed 
per unit of the total weight of the carriage. The output of 
the battery would consequently be reduced by one-tenth and 
this would result in a reduction of about 6 per cent. in the 
total weight of the loaded car. The total reduction in the 
consumption of energy would thus be about 16 per cent. 
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The best results to be expected from the combination of 
the first two methods we can see from the above calculations 
would be a reduction of 4 + 6 = 10 per cent. in the total 
weight of the car, and a reduction of 4 + 16 = 20 per 
cent. in the energy consumed. This result, though not to be 
despised, would not be sufficient to make the electric motor car 
an economical vehicle, Our only hope, therefore, is in the 
third method, the increase of the diameter of the wheels of 
the vehicle. 7 

Rolling friction or resistance is of the nature of a couple, 
with a constant arm depending on the nature of the rolling 
surfaces. If a is the angle of an incline which will cause 
the vehicle to run at a constant speed, f the arm of the 
roe of rolling resistance, and r the radius of the wheels, 
then | 


ad 
tana ==. (1) 


If T is the resistance to traction, and w the weight of the 
vehicle, then | 
Tr=wf | 
1. e., T "m= SS . (2) 
oe - 
The energy, x, consumed in traversing a given length, L, 
of road is 


path ULE, (3) 


It is evident from these equations that the resistance to 
traction, and the energy consumed in traversing a given 
length of track are, ceteris paribus, inversely proportional to 
the diameter of the wheels of the car. The calculation 
applies strictly to a horizontal track, but in a long run over 
a hilly country, the up and down gradients will counter- 
balance each other, if braking is not necessary, and the same 
may be said of the effect of head and stern winds. 

An electric motor car, with wheels 100 cm. in diameter, on 
a street of medium quality has a resistance to traction 
amounting to 3 per cent. of the total weight. The energy” 
consumed per ton (French) kilometre in propelling this car 
will therefore be : 

3 x 1,000 x 1,000 x 9'8 
100 x 3,600 


If this car is driven by a battery of 44 cells, i. e., about 
82 volts mean working pressure, and is propelled at a speed 
of 16 km. per hour (10 miles per hour) over a track 80 km. 
(50 miles) in length, then a current of 16 amperes for 
5 hours will be required. A solid Planté battery of 44 cells 
of this capacity will weigh about 500 kg., i. e., 50 per cent. 
of the total weight of the car. 

If B is the weight of the battery, it is proportional to E 
in equation (3); and when the diameter of the wheels are 
100 cm., then B = w; equation (3) can then be put in 
the form, 


= 82 watt-hours. 


B 50 
* 4) 
If w is the weight of the car without the battery, then 
| B. B — 50 
V Be p 
50 
B = / Í 5 
0 (5) 
Í 50 ) 
w= (B we) = w | ———_ 1 
( T ) ( D — 50 F i 
D 
E • w“Qçe! 
D — 50 (6) 
tan a = 8 
300 
T = W tan a = % 8 
ü v — 50 (7) 


Since / is practically independent of the diameter of the 
wheels D, the only variable factor in the formula for the 
weight of the battery, and the resistance or the energy con- 


sumed per unit length of track is ; a curve for these 


The 


- 
— = 


three quantities can thus be drawn from this factor. 


curve for the total weight of the car can be drawn from 
equation (6). 


0 
6 
0 0 
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Mean diameter of the wheels in cm. 


DIAGRAM OF aN ELECTBIC MOTOR CAR (WITH PLANTÉ Battery 
FOR 80 K. M.) 


EXPLANATION OF THE DIAGRAM. 


No. of 
the | Quantity indicated by a Value of the 
Magron diagram line. in text | ordinate anit. 
ine. . 
5 . 
Total weight minus battery w 100 kilogrammes 


Weight of the batterj B 
Total weight of vehicle ...: w i 


1 

3 

4 

2 | Coeficient of resistance ae = tan a 0.3 in per cent. 
2 | 
3 

3 


Energy per ton kilometre 8 in watt-hours 
0:1 in ampere-hours 
in kilogrammes 


16 in watt- hours 


Resistance of the 1 w tan a 
E ve in ampere-hours 


Energy per kilometre ... 


t 


The question now arises, whether dynamical disadvantages 
and difficulties of construction are associated with vehicles 
having wheels so large as 120 or 150 cm. diameter. Con- 
structive difficulties only arise when these diameters have 
been exceeded, the principal difficulty being in designing the 
steering gear, so that the load on the steering wheels is not 
reduced. To prevent a vehicle with high wheels tilting over, 
the battery must be placed as low as possible. Since there 
is no room for it between the steering wheels, it must be 
placed further back ; this is objectionable, inasmuch as it 
reduces the weight on the steering wheels and causes slipping 
in turning curves on slippery roads. To avoid this dis- 
advantage, the distance between the axles must be increased. 
As a consequence of this increase the breadth of the wheel 
track must also be increased to prevent the vehicle turning 
about the vertical axis passing through the centre of gravity. 


4 
The distance between the axles should never exceed 3 of 


track breadth; and since the maximum permissible track 
breadth is 150 cm., the maximum permissible distance 
between the axles is 200 cm. 

Dr. Luxenberg’s experience has shown that the following 
diameters of wheels can be used without any of the above- 
mentioned disadvantages :— 


2 eT 


Distance Mean diameter 
Type. Track. between axles. of wheels. 
ae a be es ce ee 
Cm. Cm. Cm. 
Two-seat car 28 120 160 110 
Four- seat car be 130 173 120 
Six-seat car me 140 187 150 


Omnibus... as . 150 200 180 
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This table shows that much larger wheels can be safely used 
in electric motor cars than in horse carriages. The sizes 
given exceed the usual sizes in electric motor cars by ahout 


40 per cent.: and this, an examination of the diagram will 


show, results in a saving of 45 per cent. of the energy of 
propulsion. 


By taking advantage to the utmost of the three methods 


of improvement discussed above, the energy consumed in an 
electric motor car can be reduced to (100 — 20) x 55 
= 45 per cent. of what is consumed in the present vehicles 
made after the model of horse carriages. All the wheels of 
electric cars should be of the same size. 

Dr Luxenberg concludes that electric motor cars made 


RATIO OF POLE WIDTH To PITCH 
Form factor curves for uniformly ficia winding of various widths 
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RATIO OF POLE WIDTH TO PITCH 
Corves of x for uniformly distributed winding of various widths 
without fringe. 


Fia. 14. 


with the wheel dimensions given in the above table, to run 
50 miles at 10 km. (6 miles) an hour, can be made to com- 
pete successfully with horse vehicles. In order to compete 
with petroleum motor cars, the wheels would require to be 
250 cm. to 300 cm. diameter. This would require quite a 
different design of car from the present, but he does not 
consider that it is beyond the power of engineering science 
to solve even this problem. 


anon E.M.F. OF ALTERNATORS ON OPEN 
CIRCUIT. 


| By C. C. HAWKINS. 


(Concluded from page 694.) 
rur results which have been tabulated in the preceding 
Article are based on the assumption that the field-system is 
~ to a number of poles of alternate sign. In their 


; 


practical use it must be borne in mind that they are not applic- 
able to magnet fields of the “inductor ” type, although it 
is only with such fields that large ratios of pole-width, and 
especially the case of a pole equal in width to the pitch, can 
be practically realised. In the “ inductor ” type of field the 
fringe of lines entering the armature between neighbouring 
poles of like sign, although not leakage in the proper sense of 
the word, is not usefully cut by the armature coils ; so far 
from adding anything to the net average or effective 
E. M. Fs., it always reduces them, since even in the case of 
a Aingle slo per phase it acts differentially and opposes the 
main 

So far we have dealt with the single-phase alternator 
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RATIO OF POLE WIDTH 70 PITCH 
Form factor curves for uniformly distributed winding of various widths 
with fringe, 
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RATIO OF POLE WIDTH TO PITCH 

Curves of x for uniformly distributed winding of various widths 
with fringe. 
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only, and when there are two or more slots, these have been 
assumed to be spaced out equally over the whole pitch. The 
two or more slots of one phase may, however, also be arranged 
so as to fall within a portion only of the pitch ; thus Tables 
VI.—X. give the figures obtained with and without fringe 
for two slots separated by a distance of one-sixth or by one- 
fourth of the pitch—the former results being specially 
applicable to three-phase, and the latter to two-phase, although 
both may also be applied io a single-phase alternator. Such 
cases occupy intermediate positions between the single slot 
and a winding covering uniformly the same proportion of & 


smooth armature core. Other arrangements may also be 


employed, such as three slots in each phase separated by one- 
ninth of the pitch in three-phase alternators, or by one-sixth 
of the pitch in two-phase alternators, and as the number of 
slots per phase is thus increased, the values approximate to 
those obtained with analogous widths of a smooth winding, 
which mav next be considered. 
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Taping VL—NET Averace È.M.F. witnovr FRINGE. | 
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Ratlo of pole-width to pitch. 
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i „ Two slots per pole and per phase. 


exe ; | | E. | 2 | 4 | 4 | 5 l 6 | 4 | 8 | 9 141 
y à 5 x i 7 ines f , 8 | ` | i eo. i 
i e . : f te, i { . : ` | | | i r, 
One-sixth of pitch apart as 2 4 G 8 1 12 11 16 1666 16% 
One-fonrtn „ „ | 2 4 6 8 | 1 1:2 1'4. || 15 13 ld 
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FARLEk VIT.—Errective E. M. F. wirnout FRINGE. 


One- sixth of pitch apart... 447 683 932 | 1125 
One-fourth „ as st 447 632 836 : 105 


! 
| 


| a 
1:44 1°57 1692 | 177 182 
1:38 1516 | 161 | 1672 1732 
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TasLe VIII. — Fon FACTOR WITHOUT FRINGE. 


One- sixth of pitch apart . | -2235 | 171 | 1°55 1°406 1:29 | 1:2 | 112. 1:058 ` 1061 | 1091 
1 


12 
One-fourth „ „ ws ef 2235 | 158 1393 | 1:31 1225 | 1:15 08 1072 | 21151155 
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TABERE IX.—VALUFS OF K WITHOUT FRINGE. 


Onc-sixth of pitch apart ae n 2235 | 171; ; 155 
One-fourth 5 5 18 225 158 1393 


1403 
1°31 


1-29 12 112 1-058: 
1225 | 115 ' 108 1 


+ 
i f 


TaBe VIA.— NET AVERAGE E. M. F. WITH FRINGE. 

' . { . 
One-sixth of pitch apart a baa | 52 686 2856 , 1°02 | | 
Onc-fourth gets l sks va | 3517 68 ‘842 1 N 


l E 


TABLE VIla.—Errecrive E.M.F. WiTH FRINGE. 


l 
i 
i 
\ 


One-sixth of pitch apart... 685 884. 108 124 | 1384 1.2 | 164 | 173 -| 18 | 182 
Onc-fourth „ „. stan 655 | "842 J 104 ' 12 1:335 148 16 1-66 | 1704 1732 
i 828 
Fasie VIIIA.— FORMA FACTOR with FRINGE. 
; p ol | | | 
One-sixth of pitch apart eee 1 335 | 1285 „126 1215 | 1151 | 1115 109 1068 | 1085 | 1091 
One-fourth „ „ *.. 1265 | 1238 1.235 | 1:2 1148 : 111 1:115 | 1:13 | 115 1°155 
š E i | ! 
TABLE IXA.—VALCE OF K WITH FRINGE, © 
„„ c — T R 
One-sixth of pitch apart as — 1315 | 1:26 | 1238 | 119 1-13 1:085 ' 1°05 1005 966 91 
One-fourtn „ „ 1 124 12 1193 | 1:15 | 1102 | 1058 | 1°02 ‘965 | ‘O15 “366 
8 ea : J ⅛ ↄ 
Tase X.— RATIO oy Maxus To ErrectTIivE E. M. F. wirh FRINGE. 
— — Fc cea ae 
One-sixth of pitch apart | 184 20704 | 1°85 | 1°61 | 1442 | 1'315 1°22 . 1155 | 1°11 | 11 
One-fourth „ ,, | 1755 , 18 1815 | 164 1448 É 1:35 1'25, 1205 | 1174 | 1-155 
3 l | | : ) 
eA Ee Sei NS ß ene cele SS SO 3 
II. SMOOTRH-S RFACE ARMATURES. changed to y for the coil and r for the pole. Hence, in 


. eke ene Tables XI.—XIIT. the horizontal column for any width- 
In armatures with a smooth surface, the winding of each ratio of coil is the same as the vertical column for the same 
coil is distributed uniformly over a certain portion of the ratio of pole. But, when the fringe is taken into account 
periphery which may be expressed as a fraction of the pitch: this no longer holds, since the curve of E. M. F. with, eg. 
a large number of phases differing little from each other cotl-ratio of 5 and a pole ratio of 1, is not identical with 
have therefore to be compounded, in contrast to the slotted that for a coil-ratio of +1 and a pole-ratio of 5. 
armature, in which, with its grouped winding, a small The E. M. Fs. for any width of coil, or any number of 
number of sharply distinct phases are compounded, The inductors may also be reduced to their corresponding valnes 
advantages and disadvantages of “uniform” and “ grouped” per inductor so as to be directly comparable with the resis 
distribution are precisely the same, and the one gradually for a single inductor. It is then more evident that in tl 
passes into the other; thus the hypothetical case of a single cases without fringe the net average E. M. F. per induct? 
inductor of zero width yields exactly the same theoretical coincides with that of the single inductor, until the wid. 
result as a single closed slot in a toothed armature, and the of the coil exceeds the interpolar gap, and thence eraduai!’ 
Value of its form factor, k, and ratio of maximum to diverges more und more as the differential action increases ar. 
effective E. M.. may be obtained from the first lines of the E. M. F. is lowered. When the fringe is taken into accost.. 
Tables III., IV., and V., while similarly the 50 slots of the there is always some differential action, and the net aver 
toothed armature were regarded as practically equivalent to E.M.F. of the coil per inductor is always less than that 0 
a winding distributed uniformly over the whole surface of a the single inductor. But whether the average E.. Fs. © 
smooth core. the coil and single inductor coineide or not, the effett 
When the fringe is neglected it will be found that the E. M. F. of the former, in proportion to its number of “ 
curve of instantaneous E. M. F. with any coil-ratio , and ductors, is invariably less than that of the. latter, the mi- 
any pole-ratio / is the same as the curve with the ratios of the two for any one width: of coil rising as the pèt k 
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increased, but reaching a maximum with a particular widtli 
of pole and thence decreasing.” 
hen the figures for the form factor or for K are plotted. 


as a series of curves in one diagram, as in figs. 12—15, the” _ 
trausition from the concave curve for zero width: of coil to 


the convex curve for a coil as wide as the pitch may be con- 
veniently followed. Thus, when the fringe is neglected, the 


curves for K are concave so long as the interpolar gap exceeds. 
the width of coil, but when it is less become convex. In 


the curves with fringe taken into account, the same 


changes may be traced, but each is transferred to a 


smaller pole-width. In the curves relating to the ratio 


of the maximum instantaneous E.M.F. to the effective 


E.M.F., the points of inflection in the fringeless curves 
are now rounded off, and again are shifted to smaller 
pole-widths, while the values for ‘any particular width 
of coil are in general reduced. .Thus, with a coil equal in 


width to the “pole and each equal to half the pitch, the 


maximum E. M. F. is 14 times the effective E. M. F. as com- 
pared with 1°73 times when the fringe is omitted, and in 
general it may be said that the E.M.F which the insulation 
withstands in a smooth armature with normal proportions of 
coil and pole does not exceed in actual machines some 1} 
times the effective E.M.F. 


The error in the estimate of K 


when the influence of the 


* When the fringe is neglected, then whatever the coil-width, the 
ratio of the effective E. M. Fs. of the coil per inductor and of the 
single inductor is always the same for a pole of half the pitch as 
for a pole equal to the pitch, and the maximum value of the ratio 
is never reached with a pole less than 75 of the pitch. Thus with 


coil-widths of 10, 20, 30 and 40 per cent., the maximum ratio occurs 


with pole-widths of 91, 85, 80, and 78 per cent. respectively; for 
greater widths of coil the pole giving the maximum decreases but 


slightly, the lowest value being 75 per cent. in the case of a coil 
equal in width tothe pitch. With the fringe taken into account, 
the same principle applies, but the maximum ratio is reached with. 

smaller pole-widths, varying from 75 in the case of a 10 per cent. 


coil to 55 in the case of a 100 per cent. coil. 


fringe is not calculated has the same characteristics as in the 
slotted armature. For any particular coil-width, it increases 
as the pole-ratio is reduced, but as the width of coil is 
increased the divergence of the curves becomes less and less. 
Thus while the error in the case of a toothed armature with 
one slot per pole amounts to nearly 15 per cent. with a 
normal pole-ratio of 6, it is reduced in q smooth-surface 
three-phase alternator in which the coil ratio is 333, to 10 
per cent., and in a two-phase or single-phase alternator with 
a coil-ratio of 5, to 74 per cent.- 

With reference to the best proportions of coil and pole in 
single-phase alternators, it is sometimes stated that these are 
obtained when. the coil and pole are of equal width and each 
is equal to half the pitch, the reason assigned being that 
differential action is then entirely avoided. There must, as 
a matter of fact, be some differential action due to the fringe 
in any actual machine, but even if this be neglected the 
ground for the adoption of some such proportions hardly 
seems to be correctly stated. For a given frequency, normal 
flux-density in the air-gap, length of armature core and pitch, 
the E. M. F. of the alternator is proportional to K 7 y, where 
is' the ratio of the coil and y that of the pole. The weight 
of armature wire is roughly proportional to r, and the total 
weight of iron in the field-magnet and armature to y. If 
differential action not only within the fringe but under the 
faces of opposing poles is thén to be avoided at any price, the 
width of eai must not exceed the interpòlar gap, and 
with this limitation K x y is a maximum when z = y = 5. 
Differential action is, however, only an exaggerated case of 
difference of phase, and as this is necessarily admitted in the 
smooth armature with appreciable width of coil, the effect of 
increasing 7 or / or both still further should be considered. 
If the coil be made equal to the pitch, then with the same 
percentage loss over the armature the output is increased 
40 per cent., the cost of the armature wire alone being 
doubled and all else remaining unaltered ; while if the pole 
is also made equal to the pitch, the total cost of the machine, 
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TABLE XI.— FORM FACTOR oF UNIFORNLY. Disrkikbrkb WIV Dx WITHOUT FRINGE. 


Ratio of pole-width to pitch. | i 
Ratio of coil-width |—-— bo -o o ~ i a D Nage —— —— 
pitch. | i ! | 
“a R 1 5 858 % R 9 1 
E E = eee 55 3 : O) d 
„ rs „ ae | 
‘1 2°58 204 172 1·512 1.67 1.2% 1.15 1092 1-04 1:018 
3 n 2'04 1825 | 161 > 144 13418 1-22 114 107 1-038 ä 1036 
3 j 1-72 1-61 1:49 137 1.265 115 1109 1.062 105 1054 
4 1512 144 137 1.293 | r2 | rH 109 107 | 107 1-071 
5 . 1.37 1313 1·265 1-21 116 111 1005 1085 1086 | 1-088 
6 N 125 122 14% | rH | 111 1105 | 1101, OL, 110 
7 5 | 1165 | rH 1-109 1:09 1-095 1101 1-109 1415 1119 1121 
8 — 1002 1-07 1062 107 1085 11 1115 | 11% 1133 1126 
9 1-04 1-038 1-05 1-07 1-086 1101 ; 1119 1.33 1-145 115 
10 | 1018 . 1036 1054 1071 | 1088 1105 1121 1.136 | 1-15 | 1:16 
| | — 2 - s ie 
Taste XII. - VALUES OF K FOR UNIFORMLY DISTRIBUTED ao WITHOUT FRINGE. l 


i ! aE 
T g 2˙58 2˙04 172 1.512 | 137 1˙25 1165 1-092 1˙035 | 968 
2 2°04 1°825 161 1444 1˙318 1˙22 114 107 101 | 932 
3 1°72 16t 1°49 1:37 1:265 118 1109 1°04 975 897 
“4 1512 1'44 137 1295 1:21 1˙14 1:07 1-005 936 357 
5 137 1318 1265 121 | 1'156 L092 17032 ‘965 B95 82 
6 1:25 1-22 118 114 1092 1°04 985 916 85 775 
7 1:165 1'14 1109 107 | 1032 985 ‘926 866 B. 731 
8 1092 107 104 1005 96⁵ 916 866 ‘BL 75 682 
9 a 1035 1˙01 975 936 395 85 8 75 695 6333 
tO ater 968 932 807 i 857 82 775 731 682 633 6578 
Meee. 3 EN i a beg RR 
; 
TABLE ` XIII AMO Maximum EMP. FOR UNIFORMLY DISTRIBUTED WINDING WITHOUT FRINGE. 
nner i a ees Effective E. M. F. . i 
! | M i 2 
1111 38789 - 2°45 5 1˙914 gern, oe) me e | ame | ate 1°65 1:46 133 ! 1225 V4 °° 107 1032 
2 piis nS 2°74 | 2065 | 1735 | 152 1365 1255 1165 111 1:07 
3 ie 194 2˙065 224 1.25 158 1415 1029 45 , IH 1115 
-4 3 — 165 1735 1:825 199 165 1465 1333 4 1185 1165 
5 9 . *. 146 1°52 1:58 | 1-65 | 1732 1:522 | 1:385 1:295 124 1225 
6 e ales, Aa 1:365 . 1.415 1465 1522 1:592 , 145° 13602 ] 1.31. 1.29. 
7... 1.22 1.255 1.29 1333 1.385 1:45 1.54 144 139 13300 
‘Si on 7 ee 114 1165 | 12 124 | 1295 1'362 144 1-54 148 14462 
9 ue 107 11 114 1185 f 124 1.31 1.39 148 156 1055 
0 bias . 1032 1:07 1115 1165 ' 1225 129 | 1:366 “P462, | 1˙58 1732 
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TABLE XIA.—ForĮm FACTOR OF UNIFORMLY DISTRIBUTED WINDING WITH FRINGE. 


Ratio of pole-width to pitch. 


Ratio of coil-width 
to pitch. 


S O AG 


ps 


EN 
1:135 1°09 105 ` 1008 97 932 
1˙11 1:075 1025 983 04 897 
1-083 1°05 1 ‘955 905 857 
1:046 1015 967 92 87 * 
963 92 87 810 78 
944 ‘91 | 87 82 772 | 
8 B43 803 764 72 | 
812 78 745 707 67 0 
745 716 6885 654 617 37 
l 


TABLE XIHIa.—RaTio —.--———__*—— FOR UNIFORMLY DISTRIBUTED WINDING WITH FRINGE 
Effective E.M.F. : 


1 10415 1:36 1˙295 1˙225 
2 1355 1°3 1°25 1'19 
3 1 129% 1:26 1°21 1˙162 
4 1.22 1˙201 1˙17 1'125 
5 1 1⁵ 1°14 1115 1:09 
6 a2 10075 1:0862 1°05 1˙03 
7 1015 101 996 976 
8 847 945 926 906 
9 871 87 86 8⁴¹ 

10 8⁰⁴ 8 79 77 

i 
Maximum E. M. F. 

1 2˙49 2˙1 1˙77 | 157 | 

2 5 , 2'16 2'105 | 1835 161 | 

3 * 1'87 188 185 1°65 

4 2 167 17 1.73 168 

5 1.56 155 10655 | 1-6 

6 1418 144 147 1.49 

To r de 1349 136 1382 1-41 

8. . 133 1.32 134 1365 

99. 1-265 128 1295 | 1325 
10 4 | 123 1.02. 127 1295 

! 


iron and copper, is doubled, but the output is also doubled. 
In fact, the product k x y has its maximum value when both 
coil and pole are made as wide as possible. Other and more 


d 4 2 8 4 
BATIO OF POLE WIDTH TO PITCH 


Ratio Maximum E.M.F. for uniformly distributed winding of various widths 
Effective E. M. F. 


without fringe. 
Fig. 16. . 


complicated considerations in reality decide the question. 
The pole-ratio must not be made too large owing to the 
excessive leakage that then takes place between the adjacent 
pole-edges, neither must it be made too small, since the 


| i 


F slae , m l ig e ee |i lormo gm 
| 


1405 1:28 12 11021 10% 100 
1'435 131 1°22 1155 1104, 105 
1'468 i 1:33. 1245 ! 1182 ru | inb 
1505 | 136 1278 | 1-218 1188 111 
1525 1.406 132 1.265 13 15 
1'499 1:49 139 134 131 12 

1:43 1:45 145 i 142 139 1367 
1:396 144 1-49 151 1-49 1482 
136 1.418 1476 1:535 159 15 

134 , 1405 1°47 1-54 1683 183 


exciting coils wound on the small area are either not 
tionately reduced in weight or lower the efficiency. In 
same way the inductance of the armature, the shape of its 


RATIO OF POLE WIDTH TO PITCH 


Ratio Merion EAF. for uniformly distribated windmg of . 
wiͤdths with fringe. 


FId. 17. 


of E.M.F., and its heating, limit the feasible width d d- 
armature coils, Thus the best proportions can i 
determined by any mathematical law, but remain 4 maus 
practical compromise. 
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AN AUTOMOBILE SHOW IN NEW YORE. 


Fon the first time in the United States (says the New York Electrical 
World) the automobile has had an adequate representation at a 
popular show, given under the auspices of the Automobile Club of 
America at Madison Square Garden. The show began on Saturday 
evening, November 3rd, to which at least eight or ten thousand 
people fiocked. The same excellent attendance was maintained all 
the week, and “society ” also took most kindly to the new “event ” 
in the winter programme. In every respect the show must be 
declared an emphatic success, most gratifying to the members, 
nearly all of whom have given their time and services freely to the 
work of organisation, judging, &c. 

Up on the roof, in the space occupied in the summer months by 
the roof garden, is a huge structure with stiff grade, built for the 
purpose of showing what hills the automobile can tackle with ease, 
celerity and safety. This runway is 200 feet long, and at one point 
53 feet above the tile floor. It is 8 feet wide, and laid on scantling. 
It is in four sections, running from 20 per cent. grade up to 434. 
At least, that is what is said; the writer has not measured the 
grades himself. But the spectacle of the tilted vehicle is most 
impressive and convincing as it negotiates these rapid declivities 
and stiff hills. 

The work of preparation for the show has been chiefly in the 
hands of a committee, and much credit is due to its members, Messrs. 
A. R. Shattuck, A. C. Bostwick, C. F. Chamberlain, C. J. Field and 
E. S. Schwarzkopf, to whose names may be added that of the 
energetic new secretary, Mr. Malcolm W. Ford. The technical 
committee, as follows, has also had many duties to perform during 
the week :—C. J. Field, chairman; Prof. Elihu Thomson, Dr. 8. 8. 
Wheeler, T. C. Martin, Alex. Fischer, Prof. R. H. Thurston and 
Carleton Macy. This committee has also enjoyed the aid of Mr. 
R. A. Fliess, E. E., and a great deal of excellent work has been done 
during the week by the new assistant secretary, Mr. F. W. Tousey. 
Many members of the club have also been active throughout. 

One great feature has been the availability and general use of the 
track. Afternoon and evening it has been full of vehicles moving 
along usually at the regulation rate of eight miles an hour, but at a 
suspiciously higher speed whenever the course was a bit clear. 
When it is stated that some 200 different kinds of vehicles are on 
hand, and that pretty nearly all of them have been out on the 
track, some idea of the variety and animation of the spectacle may 
be formed. 

This part of the programme has been varied throughout the week 
by brake and obstacle contests on the track between the various 
vehicles in their own classes, and then all types together. Along 
about 400 feet of the soutn side of the track in the Garden these 
testa have been in progress all the week. The braking contests have 
been determined on speed and distance within which the vehicle 
can be halted. The interest in that is, of course, chiefly technical, 
but important to everybody. In the obstacle tests there is some 
little fun. The obstacles have not been made heavy, so that there 
is a minimum of risk in colliding with them. Rows of barrels are 
zigzagged across the track, and the vehicle, having been started by 
pistol shot, is timed. After negotiating the sharp angles compelled 
by the first set of barrels, the driver finds himself in a short, narrow 
lane formed by the wall of the track on one side, and a light rail 
fence on the other. He steers through this into a pen” or cul de 
sac, which he can only leave by. neatly reversing, unless he wants to 
knock down one of the three sides. Having backed safely into a 
clear space to the right, he comes ahead again only to encounter a 
curving alley of barrels, at the end of which stands the timekeeper. 
It is evident that here is a chance for some pretty work, as well as 
opportunity for impressing the public with the great ease with 
which automobiles can be handled in a crowded street. The scale 
of the judges is 20 for time, 20 for the barrels, 20 for into the 
„pen,“ and 40 for reversing out of it. The vehicle itself has, of 
course, something to do with success in such a contest, but evidently 
the best combination is a clever ‘“‘mobler” with a light machine. 
It is noticeable that some of those who were clean in their record as 
to hitting the obstacles, sacrificed their chances of the diploma by 
taking the route very cautiously and slowly. 

The attendance on the last day ran up to some 12,000, and at all 
times was quite remarkable. There was no hunting for sensations 
or souvenirs, but a demand for information and prices that all the 
representatives and salesmen present could not half meet. A great 
many sales were made during the week, and many more will result 
directly from the show. 

A great feature of popular interest during the week, to the public, 
consisted in the various trials and competitions on the 20-feet 
circular track. The finals in the braking and obstacle competitions 
were both won by an electric automobile against steam and gasoline. 
The braking contest was won by the Riker Motor Vehicle Company; 
distances, 14 feet 64 inches in 6 seconds, and 15°11 in 63, from 

d estimated at over 10 miles an hour. In the obstacle contest 
the diploma was won by the Baker Electric Company, of Cleveland, 
in 241 and 30? seconds. 

There was also an interesting little charging plant for electric 
vehicles on exhibition in the back of the Garden. It had one or 
two quite useful features. The unit was composed of a 1}-u.p. 

line motor direct connected to a small shunt-wound generator of 
5 vO watts capacity. The arrangement starts automatically on throw- 
ing in the circuit breaker, the gencrator starting as a motor, its 
supply of current coming from the battery in the vehicle to be 
charged. When the gasoline motor reaches speed the relief cock is 
closed aud the dynamo begins to charge the battery. A voltage cut- 
out is placed on the switchboard which is designed to operate when 


the batteries have become fully charged. The fuel valve of the 
gasoline motor is also closed on the opening of the circuit breaker, 
so that the stopping of the plant is entirely automatic. These unite 
are self-oiling, use either gas or gasoline, and are built for any 
capacity, and are wound for any voltage. . 

The demand for a vehicle of greater mileage capacity and a higher 
rate of speed than normal has been met by the Electric Vehicle 
Company with its Mark XIX Special. The novel appearance of 
this automobile is due to the extraordinary amount of battery 
carried—-64 cells, instead of 44, as usual. The mileage capacity on 
one charge is 85. The controller speeds are 5, 94, and 17 miles per 
hour. By operating a foot press, a fourth speed, 234 miles per hour, 
is obtained from the accelerator. The vehicle, while not strikingly 
æsthetic, has a field of usefulness that is very considerable on 
account of its wide radius of action, and looks a thoroughbred.” 

Of course, there were many vehicles other than those propelled 
by electric motors on exhibition. In fact, by actual count, there 
were at one time during the week some 226 vehicles of different 
makes and design collected under and on the roof of the Garden. 
Of these 70 were electric, 73 were steam, and 81 were gasoline. It 
must be understood, however, that even the large number of vehicles 
noted does not include all those shown at the Garden during the 
week, for nearly all the exhibitors had a number of vehicles in 
almost constant operation on the streets of the city, taking out their 
friends and customers. A number of the exhibitors also added to or 


-changed their exhibits during the course of the week, so that in all 


probability some 300 or more vehicles were brought to the attention 
of the patrons of the show at different times. 

Some technical notes on the show have been compiled by R. A. 
Fliess, E.E., from which we learn that there were eight exhibitors 


in the electric automobile class, aggregating all told some 70 


vehicles of many different styles. Of these over 45 are stationary 
exhibits on the main floor of the Garden, and they illustrate very 
forcibly to those who-remember the automobile and cycle show 
held under the same roof less than 10 months ago the great 
expansion that has taken place in this new field of industry in that 
short time. 

To be sure, no very radical improvements can be noticed in 
running gears, motors, or other mechanical features, nor could any 
such improvement have been seriously expected, for the reason that 
the purely mechanical features had already been so far perfected at 
the time of the last show that only minorimprovements in them were 
necessary. There is, however, a marked improvement noticeable in 
the general design and finish of vehicles, taken asa whole. The 
lines of the carriage and wagon bodies in the newer designs are 
much more graceful and are more satisfying to the eye, while the 
chopped-off—or where is the horse ?—appearance closely associated 
with some of the earlier styles is in many cases no longer present. 
The manufacturers, it would seem, are at last beginning to take 
advantage of the esthetic possibility of the horseless vehicle with 
good results, and a number of refinements have been incorporated 
in the latest productions which should add materially to the comfort 
and luxury of electric automobile-locomotion. 

A number of new styles have been added to the already long list 
that has been on the market for the past year. Chief among these 
is the piano-box ” runabout which has been put on the market by 
several manufacturers to supply an increasing demand for a light, 
graceful, and neat electric vehicle, capable of accommodating two 
persons, and which can be purchased at a moderate and reasonable 
cost. Many advantages are claimed for the vehicles of this style. 
Among the more important ones, that of decreased weight for the 
same passenger carrying capacity would seem to possess the most 
virtue. The decreased weight, reducing the wear on the tyres, thus 
lowers appreciably the total charge to the vehicle for an item of 
expense which in the heavier style of electric vehicle is at the 
moment very considerable. Decreased weight also makes it pos- 
sible to use a lighter weight storage battery for practically the same 
mileage capacity on one charge. This reduces the depreciation and 
repair charges on the battery, as well as the first cost and renewal 
charges, each of which is a large item in the heavy styles of electric 
vehicles. The ability in this style of vehicle to fill the cells of the 
battery with acid without the necessity of removing them from the 
vehicle is another advantage claimed, as well as the accessibility of 
the batteries in case repairs are necessary. It is a style of vehicle 
that should meet with popular favour at once. 

It is quite noticeable that the tendency seems to be more and 
more toward the use of solid wood wheels and solid rubber tires, 
especially for all electric vehicles designed for commercial purposes. 
A very few of the vehicles exhibited are equipped with wire wheels 
and pneumatic tires. These pneumatic tires are, however, used on 
the lighter pleasure carriages; but when the weight of these becomes 
great, solid tires seem to be in order. The one exception noticed 
to this general tendency is in the heavy hansom cabs and broughams 
with which New Yorkers are now very familiar. These are fitted 
out with 4-inch pneumatics. l 

It is to be regretted that a practice which cannot be too strongly 
condemned is still in evidence at this show—though, to be sure, to 
a much less marked degree than formerly. The practice referred to 
is the very short-sighted one indulged in by some manufacturers of 
claiming a much greater mileage capacity on one charge of battery 
for their vehicles than they can accomplish under ordinary circum- 
stances with any reasonable length of battery life. In this way the 
prospective purchaser is misled and—provided he becomes an owner 
—is in time disappointed. The dissatisfaction felt by him with his 
vehicle will soon make itself felt in his neighbourhood and must in 
time react on the electric vehicle industry as a whole. On tho 
other hand, if the manufacturer would give figures which are within 


the average mileage radius of action of his vehicle under ordinary 


circumstances, the purchaser would undoubtedly be much pleased to 
find some day that he could actually get more distance out of his 
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vehicle in case of necessity than he had supposed possible, and his 


Pleasure at the discovery would certainly be of benefit to the 
industry. This tendency, which was at one time very bad, is now 
much improved, especially among the larger and older firms. 
The worst transgressors at present are the newer and smaller 
concerns. | 
The practice of using an underslung battery in connection with 
commercial vehicles, such as public cabs, delivery wagons, stages, 
&c., is gaining ground, and would seem to be a step in the right 
direction. 

In the spider stanhope exhibited by Strong & Rogers, of Cfeve- 
land, Ohio, its single motor is placed close to the right-hand rear 
wheel—not in the centre of the carriage, as in most other makes 
employing a single motor. The object is to eliminate the weaken- 
ing effect of the divided shaft, which is necessary when using one 
motor, which drives through a single gear wheel fastened to the 
rear axle. A system of bevelled gears are fastened to the right-hand 
rear hub, which revolves concentrically with, but independent of, 
the rear axle. This system of bevel gears meshes with a second 
system connected to the main driving gear, which is keyed to the 
rear axle, as is the left-hand rear wheel. By this means the solidity 
of an unbroken rear axle is obtained while driving through the rear 
axle with a single motor equipment. Several other manufacturers 
obtain the same end in a slightly different way. The Kensington 
automobile also has its single motor fastened close to the right-hand 
side of the rear axle. The object sought is the same as. with the 
Strong & Rogers carriage mentioned above. In the Kensington 
automobile a double reduction gear is used between the motor and 
the shaft, which, it is claimed, permits of a more economical motor 
construction, due to its higher speed. p 

The General Electric Company exhibits au electric hydrant, 
which is designed to be used by electric vehicles that are in need of 
replenishing their batteries. The hydrants are to be placed at con- 
venient points. They operate on the penny-in-the-slot ” machine 
Principle. When a vehicle needs a charge, all the operator has to 
do is to run up to the hydrant, put a suitable charging plug in one 
of the four receptacles designed to receive it, and then drop a 
25-cent piece in the slot and wait. There are four receptacles, each 
of which is numbered. No. 1 represents a charging current of 20 
amperes, No. 2 a charging current of 30 amperes, No. 3 a charging 
current of 40 amperes, and No. 4 a charging current of 50 amperes. 
Provision is made, by means of a push button, by which the charging 
plug can be taken out of any one receptacle, and placed in any 
other without cutting off the current supply paid for. The supply 
is about 2°5 Kw.-hours, and when this has been furnished, the current 
is automatically cut off, and no more can be obtained until another 
25-cent piece has been put in the slot. 

In connection with this charging bydrant, or Electrant,” as it is 
called, an interesting point is brought out forcibly. That is, that of 
the eight makes of electric vehicles exhibited, but three use charging 
plugs and receptacles that are similar. The other five use specially 
constructed plugs, each of a different design, and none of which 
could be used in the receptacles providéd in the hydrant. It would 
seem as though all electric vehicles should have a standard charging 
plug receptacle fastened somewhere in circuit. This would eliminate 
the necessity of providing several different styles of charging plugs 
at the different charging stations as they spring up. To most 
persons uniformity would seem to be desirable. It is to be hoped 
that the manufacturers will get together and decide upon one 
standard form. i 3 

Of the eight exhibitors of electric vehicles, the Riker Motor 
Vehicle Company, of Elizabethport, N.J., had the largest number of 
vehicles on exhibition on the opening night. This company occu- 
pies two spaces in different parts of the Garden on the main’ floor, 
and shows one vehicle in the loan collection of the Automobile Club 
of America in the annex. It also has several vehicles in the space 
which is provided as a repository for vehicles that are to be used on 
the track which encircles the main exhibition floor. In all, the 
company exhibits some 18 to 20 vehicles. This exhibit includes a 
light runabout, and two victorias of a style already familiar. There 
is a station cab for public service, which has an underslung battery 
equipment, and a square-front brougham for private use- An ambu- 
lance is also shown. Also an emergency wagon, which is provided 
with a sand box and conducting tubes arranged to guide the sand 
from the box to and under tbe back wheels. In this vehicle, which 
weighs some 6,400 lbs., and has a speed of 12 miles an hour, the 
sand box arrangement will probably be found a very serviceable 
adjunct. Close to the emergency wagon is a 20-passenger omnibus 
of very handsome design, and near by a 4-ton truck. A 2-ton truck 
anda piano box runabout are stored in the space at the back of the 
Garden for use on the track. The Riker racing machine, which won 
the Blanchet Cup in the 50-mile all-America race last spring. is 
shown in the annex. The company also exhibits a break with seat- 
ing capacity for 12 people besides the operator, which, it is claimed, 
has a speed of 12 to 14 miles per hour. One of the newest and by 
far the most elegant electric vehicles shown at the show is the 


„Victoria de Luxe” of this company. It is a beautiful example of 


the carriage builders’ art aud its lines are the most wsthetic that the 
writer has yet seen embodied in a horseless vehicle. The body is 
supported on its own separate springs, and it is suspended from 
these springs by straps, as in the familiar horse-drawn Victoria of 
the same style. The battery, which is divided into two sections, 
is carrizd on springs which rest on the running gear. 
body of the vehicle is entirely separate from the running gear, bat- 
tery, or driver's seat. This gives it all the lightness aud ease which 
would be possible in a horse-drawn body, and at the same time the 
luxuriously steady motion not possible of attainment with a horse- 
drawn vehicle. The Riker Company has made no perceptible 
change in its well-known mechanical features. 

The next largest exhibit of electric vehicles is made by the Elec- 
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` tends to retard the vehicle. 


Thus the 


tric Vehicle Company, of New York. This company exhibits some 
15 vehicles in one space, including two delivery wagons with under- 
slung batteries, a straight-front brougham, an extension-front 
brougham, acabriolet and a rear-foot victoria. This latter is one 


_of the newer creations of this company, and is a very pleasing look- 


ing vehicle. Besides the above, the company also shows a hausom 
such as New Yorkers are familiar with, a theatre bus, a phaton, a 
four-passenger surrey, a small victoria, a runabout, a wagonette and 
atouring car. ‘The latter, it is claimed, has a possible mileage 
quite beyond any which it is possible to obtain with the standard 
designs. It has a very long battery box and seating capacity for 
but two people. This company also has several vehicles in the back 
of the Garden for use on the track. 

The National Automobile and Electric Company, of Indianapolis, 
has the third largest exhibit of electric vehicles. It shows, in all, 
seven different styles in its stationary exhibit, and keeps several 
other vehicles in the back of the Garden for use on the track. This 
company, which is one of the latest to enter the commercial field. 
makes a strong showing for such a young aspirant for automobile 
honours. It exhibits three runabouts, a stanhope, a park trap, 


combination delivery, and a four-passenger break. All its vehicles 


are equipped with but one motor, whose curves indicate very high 
efficiency. Its light road wagon, equipped with a 5-H. . motor, for 
which 88 per cent. efficiency at normal load is claimed, shows, per- 
haps, the greatest variation in design. Its weight is approximately 
1,000 lbs., and it has no reach. The body is carried on a system of 
X and elliptical springs. The driving is accomplished through the 
front and rear elliptical springs, it is claimed. The result is a very 
easy carriage, especially on rough ground. The construction is very 
light and simple. The front axle is hollow, and the motor is spring 
suspended, and drives from both ends of its shaft. The differential 
and band brake are both on the armature shaft, and are protected 
from dirt and moisture by the same case as is used to protect the 
motor. A rocker plate is used in connection with the rear X spring 
support, which gives flexibility to the system. A novel way of 
lubricating the motor bearings is employed. A chain is used 
instead of the usual metal ring so much employed in stationary 
motors. The advantages claimed are those of less space occupied 
and more positive action. ‘The back axle is solid, and the gear 
cases are made of heavy sheet metal, so arranged as to be easily 
removed for inspection. They are made adjustable, to allow the 
substitution of different sized pinions. This company also provides 
an electric brake of a very ingenious construction. In fact, it is an 
emergency switch, locking device and electrical brake, all in one. 
The handle which operates it is conveniently placed within a few 
inches of the controller handle, and things are so arranged that the 
handle works up and down in a perpendicular plane. To operate 
the brake the handle is pushed down past one, two, three or four 
notches, as circumstances demand. When the handle is pushed 
down to the first position the current is cut off from the motor, no 
matter in what position the coutroller handle is. Hence, the first 
position serves as an cmergency switch. There is a lock provided 
in the top of the handle which, if turned with the handle in this 
position, will effectually prevent the vehicle from being stolen when 
left in the street unattended. Pushed down past the first notch to 
the second position, the switch throws the armature of the moter 
in series with a resistance. The motor then acts as a dynamo, and 
Before the electric brake handle can 
be pushed past the first to the second position, however, the con- 
troller handle must be brought back to its zero position. If the hill 
is so steep that the vehicle reaches too high a speed with the elec- 
tric brake handle in the second position, it can be pushed down to 
the third position. With the arrangement of the resistances in this 
position, more work is done by the dynamo, and consequently the 
speed of tlie vehicle is retarded. If the third position of the handle 
does not cut the speed down to that desired, the fourth one is 
available. With the electric brake handle in the fourth position, it 
is claimed any hill may be descended in perfect safety, and, of 
course, without wear on the brake shoe or brake band operated by 
the foot, one of which kind is always provided. | | 
The American Bicycle Company, manufacturer of Waverley elec- 
tric vehicles, exhibits five electric vehicles. It shows a fouar- 
passenger brake, four-passenger surrey, road wagon, combination 
delivery wagon and a six-passenger brake. The new style piano 
box road wagon, just turned out by this company, is a very neat 
little vehicle. It is said to weigh less than 1,000 lb3., and is 
equipped with a 2-H.P. six-pole motor. Its battery equipment is 40) 
cells of 30 ampere-hour capacity, the total weight of which is said 
to be 360 Ibs. The cost of such a vehicle is but S750, which is a 
great point in its favour. This vehicle is built without a reach, and 
the back axle is of a somewhat uew design in electric vebicles, 
though in a general way similar construction may be noticed in 
several of the light vehicles exhibited that use steam as a motive 
power. A good point which is incorporated in this vehicle is the 
use of a brake rod to connect the foot brake attachment with the 
band. This seems better practice than to employ a light wire rope, 
as is done by several firms with their lighter vehicles. An 
interesting little point which shows the refinement of detail that is 
beginning to be introduced into the horseless vehicle industry 1s 
the arrangement of the little incandescent light which is used to 
light up the dial of the volt and ammeter used on this vehicle. 
The switch is se arranged that a slight pressure of the left foot ot 
the operator on it closes the circuit and lights the lamp. When the 
pressure is removed the circuit is opened automatically by means of 
a spiral spriug suitably placed with respect to the “plunger of the 
switch. This little road wagon is one of the style noted above that 
is making its appearance for the first time on a large scale at the 
show, and it is to be hoped that this style will be exploited exter- 
sively, as it makes a very neat and desirable little trap. ae 
The Woods Motor Vehicle Company, of Chicago and New Yox 


* 
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exhibits five vehicles. It has, however, a large number of vehicles 
of various makes in the back of the Garden for use on the track. 
It shows astanhope, station wagon, runabout, brougham and victoria. 
Its victoria is a very fine specimen of the carriage builders’ art, the 
iron work on the reach being an especially good piece of work. 
This company shows no new designs. Those exhibited are already 
familiar. 

One of the smallest and lightest, but by no means the least 
interesting of the electric vehicles exhibited, is the little piano box 
road wagon made by the Baker Motor Vehicle Company, of 
Cleveland. This little vehicle has a carrying capacity of two 
persons and weighs complete but 550 lbs. it is said. The battery 
equipment is 10 Wil cells, which are placed out of sight under 
the seat. The battery is divided into two trays of five cells each, 
and the vehicle has two speeds of six and 12 miles an hour. A 
JR. p. motor is used of high speed, and the power is transmitted to 
the rear axle hy means of a chain and sprocket. The arrangement 
of the frame is very closely approximate to that used, and now so 
familiar in the light steam runabouts seen so often on our streets. 

The Buffalo Electric Carriage Company, of Buffalo, N.Y., exhibits 
three of its Buffalo stanhgpes, and has one in the back of the 
Garden for use on the track. The particular features of interest in 
this carriage are two. The first is the use of wood roaches, which 
it is claimed add elasticity to the movement of the carriage. The 
reach is made of hickory, and it is claimed as an advantage of this 
construction that it can, if necessary, be repaired by any country 
blacksmith. The second feature in this vehicle is the use of a con- 
struction which uses no tubing. The motor is hung as in two of 
the other makes already noted, close to the right-hand Wheel, the 
object being the same as before, namely, the nse of a solid rear 
axle. 

Taken as a whole, the first annual automobile show held under the 
auspices of the Automobile Club of America is a very great success. 


It has shown that an art, which but a few years ago was practically 


unknown, has sprung up and that it has been developed into a 
strong and rapidly expanding department of industry which in a few 
years bids fair to rival some of those many years older. It is, how- 
ever, noted by the N.Y. Sun that even while the Automobile Show 
was in progress a movement was on foot among the manufacturers 
to do away with such affairs in the future. Attempts will be made 
to form a federation among the makers, possibly an organisation 
similar to a board of trade, with an agreement not to patronise 
shows after a given date. The reason for this step is to be found in 
the experience of bicycle manufacturers, who for years were heavily 
mulcted by show promoters in various cities. So long asa few of 
the leading makers engage spaces at a show all the others feel 
obliged to be represented. In consequence of this, shows have been 
a heavy drain on cycle makers. It is expensive to hire space in a 
hall for a week, pay for decorating and lighting the booth, for 
transporting the exhibits to and fro, and, more than all, to distract 
the attention of principals and employés from their regular duties for 
10 days. ‘The plan formulated by a few and in which an effort to 
get all others to join will be made, is to start a big train of automo- 
biles around the country next March. The train will visit all cities 
of consequence and remain from one to three or four days in each, 
in order that the natives may inspect the automobiles and have 


them explained to them. It will be a peripatetic show that will 


cover the whole country and it is thought will accomplish more 
with no greater expense than going into one show after another. 


LONDON COUNTY COUNCIL. 


THE Fire Brigade Committee reported, at a meeting of the London 
County Council on Tuesday, that there was on exhibition in the 
lobby a specimen of the dircct current telephone devised by Com- 
mander Wells, and which is in future to be used in cases in which 
the owners of buildings may be permitted to place them in com- 
munication with the Fire Brigade. 

Underground Electric Railways.—On the motion for the reception 
of the report of the Highways Committee, Mr. Leon referred to the 
Bills now being promoted for the construction of underground elec- 
tric railways in London. He said it was time the county had some 
general system which would render underground traction more 
useful to London, and he suggested that the Highways Committee 
should act as the guide of the Council as to what steps should 
be taken in the matter relating to the private schemes. In reply, 
Mr. J. W. Benn stated that the Council had very little control over 
the underground electric railways. Of course the Council could 
oppose any of the Bills in Parliament, on the plea that some general 
system should be settled before the lines were decided upon. That 
was an important matter, and he did not know whether the High- 
ways Committee could take the initiative in that direction. The 
chairman, however, promised to make inquiries into the matter, and 
if anything could be done he would report to the Council on a future 
occasion. 

Electric Tramiba s. Mr. Boulnois asked the chairman of the 
Highways Committee what would be the cost of the experimental 
lines proposed for South London in the Committee’s report sub- 
mitted that day, and whether the Finance Committee had reported 
on the question. in reply, Mr. Benn stated that the estimated cost 


of the experimental lines had already been placed before the 


Council in the report submitted by Prof. Kennedy. The amount 
was approximately £15,000 per mile of single and £30,000 per mile 
of double track, and the Finance Committee had approved those 
estimates. - 


The report of the Highways Committee reminded the meeting 
that the Council is authorised by the London County Tramways 
(Electrical Power) Act, 1900, to adopt and use with the consent of 
the Board of Trade electric traction on the tramways which have 
been or shall be acquired by the Council, or which shall be con- 
structed by the Council under the powers of any Act of 1900. The 
report proceeded to state :—“ The London County Tramways Act 
of 1900 authorised, among other things, the reconstruction, for elec- 
trical traction, of the tramways between (a) Westminster Bridge 
Road and Upper Tooting Road (the reconstruction in this case to 
be carried out within two years from January Ist, 1901), and (b) 
Kennington Park Road (at its junction with Kennington Road) and 
the terminus in Blackfriars Road, near the bridge; and we think 
that the reconstruction of these lines, and also of the lines connected 
therewith between (c) St. George’s Circus and the terminus in 
Waterloo Road, should be first proceeded with. Dr. A. B. W. 
Kennedy, the expert electrical engineer employed by the Council, 
has prepared and submitted to us al description and drawings of the 
underground conduit system of electrical traction which he has 
devised, and recommends should be adopted, for the three lines of 
tramways; and, after full consideration, we have approved the 
system. We are of opinion that the reconstruction of the three 
portions of line above specified should be commenced with as little 
delay as possible. The first step necessary to be taken with the 
view of attaining this object, is for the description and drawings to 
be submitted to the Board of Trade for its approval, as required by 
the Acts; and that the Councils of the. Metropolitan Boroughs of 
Lambeth, Southwark, and Wandsworth, which, as the road 
authorities concerned, are interested in the matter, should each be 
supplied with a copy of the description and of the drawings, in 
order that those bodies may, in accordance with the Acts, have an 
opportunity, should they or any of them so desire, of making any 
representations to, or of asking to be heard by, the Board of Trade 
with regard to the proposed system.” 

The Committee submitted recommendations to this effect, and 
these were adopted without discussion. 


... —. — 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Sır W. H. Preecr might well express his delight at the 
crowded audience which mustered in the hall of the Institu- 
tion of Civil Engineers on Thursday of last week to listen 
to Mr. John Gavey's paper on Telegraphs and Telephones 
at the Paris Exhibition, 1900.“ Opening the discussion, 
Sir W. H. Preece said it did his heart good to see such an 
assembly gathered to listen to an addres on telegraphic 
matters, and considering that every seat was occupied and a 
number of late comers had to line the walls, the comment 
was fully justified. He wondered if young members of the 
Institution ever read the earlier volumes of the Proceedings. 
By doing so they would be saved from many troubles. 
He referred to the papers previously submitted to the 
Institution on the exhibits at the Munich, Vienna, 
Paris, Philadelphia, Vienna, and other Exhibitions, 
and hoped that every advantage would be taken of 
progress in other countries; we are not yet behind 
our foreign competitors, but should be if we did not 
look out, a remark appreciated by the older members present. 
He reminded his hearers that the growth of a business 
depended upon the growth of a capacity to conduct that 
business, and this was true, not only of telegraphy, but of 
traction, and all branches of electrical industries. Twenty- 
three years had elapsed since the telephone was brought 
over to this country. Was the telephone industry now in a 
flourishing condition? The National Telephone Company 
was trying to maintain a difficult position ; municipalities 
were trying their hands at the business, while a “small 
department,” called the Post Office, was also doing some- 
thing, and had a good opportunity, if only that it hada 
broad back to bear the greatest possible abuse. In the 
paper Mr. Gavey referred to the City of Mexico, where 
eight companies were at work, Sir William envied the 
position, as here the difficulties were bad enough, with only 
three competitors. If any business should be managed by 
one concern, it was that of telephony. He was afraid 
that he would not see what he longed for, the carrying of 
a telephone into every house. 

Mr. Roberts criticised the Exhibition catalogue and the 
attendants’ knowledge of the exhibits they were at the 
Exhibition presumably to explain, and wanted Mr. Gavey to 
state the most marked improvements he noticed in telephonic 
and telegraphic apparatus. Mr. A. W. Heaviside wanted 
data of the Delany multiplex telegraph, and of the Row- 

E 
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land's system, and disonssed the carbons. used in micro- 
phones. Mr. Dane Sinclair criticised the common battery 
system of telephony, which was ably defended by Mr. J. E. 
Kingsbury, who thought there were no conditions known to 
telephonists that the central battery system did not meet. 
One or two general references were made to wireless tele- 
graphy, particularly as to the details of the Slaby and D' Arco 
system mentioned in the paper. | | 
. Mr. Gavey, in his reply, urged that his paper should be 
considered as suggestive rather than as stating too definitely 


what improvements were made or shown, and was of 


opinion that very marked improvements in our methods 
of telegraphy were looming in the immediate future, the 
Morse system. not. being quite up to our modern require- 
ments. In telephony he considered that no other improve- 
ments were possible than in detail, but during the last four 
or five years the improvements had amounted to a 
revolution. | | 

The Poulsen microphonograph came in for a general 
round of flattering comments. Sir W. H. Preece charac- 
terised it as the greatest novelty at the Exhibition ; a very 


marvellous thing based on beautiful principles, but he 
He thought nothing 80 
marvellous as these curious changes of motion and shape 


had not seen it at work. 


which sometimes are called electric and at others magnetic. 
Mr. Dane Sinclair claimed to have gone one better than Sir 


William, as he had seen it at work and knew all about the 


pretty and wonderful thing. It gave a record so clear that it 
could not be compared with any other apparatus; the message 
was received back absolutely pure. If it gave us a telephonic 
relay it passed out of scientific to practical and commercial 
interest, and then the heavy conductors, thought necessary 
for felephony, would no longer be required. Mr. W. J. 
Hammer thought the name of the apparatus was telephono- 
graph when he saw it in Berlin. He noticed that the 
objectionable scratching: of the phonograph was entirely 
absent, and that it gave most perfect reproduction, and was 
superior to anything yet made in the way of a talking 
machine. Prof. S. P. Thompson bore testimony to the 
extraordinary goodness of. the combined telephone and 


phonograph, but it was called the telegraphone when he met. 


with. it. | : 

The references to the electrical units proposed by the Paris 
Congress were directed to the terms gauss and maxwell, 
Sir W. H. Preece doubted if the latter would come into prac- 
tical work, but the former might, while Prof. 8. P. Thompson 
thought the profession had been endowed with a great boon 
in the gauss, as instead of talking of 18 hung up in the air, as 
it were, one could say 18 gausses. On the other hand, he 
‘did not see that the term maxwell was any easier to use 
than “ magnetic line,” and megaline was more convenient 
than megamaxwell. 


a 


CORRESPONDENCE. 


Precautions against Electric Shocks. 


The recent fatal accidents due to electric shock, naturally 
raise in our minds questions as to the efficiency of the 
measures adopted to prevent snch recurrences, and we are 
apt to examine more closely (for a time at least) the 
advisability of improving on such precautionary methods, 

Since the introduction of high pressure systems of gene- 
rating electricity, the principal safeguards against accidents 
among the staff have been the provision of rubber gloves 
and mats, with special injunctions for their use when 
handling charged metal. Fatalities have, however, occurred 
which have thrown blame on tlie victim, the switch-gear and 
the gloves alike, with subsequent improvement to the switch- 
ing arrangements, perhaps, but with little effect on the staff 
or the gloves, 

In many cases the use of gloves is considered to be suffi- 
clent protection, but there are instances when their use 
is impossible and also a real danger. When making any 
alteration in a hurry, the gloves render the operation most 
awkward and difficult to accomplish, the screwing on of a 
small nut, for instance, which can hardly be felt with the 
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gloves. The very nature of the latter makes the fingers all 
“ thumbs,” and ofttimes drives the electrician to casting 
them aside, with a determination to chance his luck without 
any protection whatever. This can only be realised by 
those who have to make nse of gloves, and who are better 
acquainted with some of their faults. When working with 
sleeves rolled up, the handling of a long spanner, with a 
glove on the hand, is no safe operation. The spanner is 
more readily used by being grasped about the centre 
(especially if it be a double-ended one), and the tightening 
of a nut will, with every movement, bring the end of the 
spanner in dangerous proximity to the elbow or forearm. It 
is a small circumstance, and is easily passed unnoticed, but a 
man’s life will hang in the balance during the operation, 
which he may consider himself performing with safety. The 
use of gauntlet gloves will no doubt be suggested as a way 
out of the difficulty, or working with the coat on. The 
latter suggestion goes for very little, as the Newport accident 
has shown ; moreover, when working behind a switch gear, 
the confined nature of the operations is not conducive to the 
wearing of superfluous clothing, especially as circumstances 
prove that such clothing affords no protection. 

Again, when using gloves, the close texture of the rubber 
confines the perspiration (increased by reason of the danger 
involved) of the hands to such a degree that the interior of 
the gloves becomes quite wet. Consequently whatever in- 
sulation they may afford, the moist state of the hands 
increase the liability to shock should the rubber become 
pierced or be defective. When a man is ia a hurry he has 
no time to examine gloves for defects, such as pin holes, thin 
places, &c. ; he snatches up the nearest to hand, thinking 
only of his particular duty, and is heedless of his danger. 
These are the occasions when accidents occur and are the 


least preventable. 


Probably the best evidence against the use of gloves is 
that recently given by a witness in the Newport case, where 
a statement was made to the effect that a man could work 
better without gloves, and that he (witness) would hold this’ 
opinion unchanged in spite of the accident, and should 
continue to act up to it. The hidden danger in their use 
has, no doubt, brought many other electricians to a similar 
conclusion. | : pS e 

Dangers of a like nature lurk in the employment of: 
rubber mats. Such contrivances are useful only in insu- 
lating from earth, so that on a double-pole board they are 
worse than useless. With single-pole gears they only 
protect the soles of the feet from carth contact, other 
portions of the body being liable to touch a wall or girder 
especially as the mat gives a false notion of insulation from 
earth. It is under these circumstances that a man is “sold.” 
Similar ‘arguments apply against insulated platforms. 

It will be gathered from the above that the usual pre- 
cautions prove in general practice but snares which catch in 
a most unexpected manner even skilled men, and the question 
naturally arises, What other methods can be adopted to 
protect electricians? That such methods are possible a 
little examination will show. The use of double-pole gears 
is certainly a great source of danger, as the proximity of 


metal parts having great differences of potential increases 


the possibility of shock from falling against the gear. This 
difficulty can, however, be got over quite easily by making 
the board single-pole, i.e., earthing one pole and carrying out 
all switching arrangements on the other. 4 carefully 
insulated platform is rendered necessary by this arrange- 
ment which need, however, present no obstacles. 

A greater source of danger is a combination of double-pole 
connections and a passage at the back of the board. It is 
here that the trouble mostly occurs. A man has hardly 
elbow room to work, while under his nose are terminals and 
contacts having great potential differences between them. 
The effect on a fellow’s nerves is not to be lost sight of, 
and a little consideration will show that any man’s natural 
nervousness will not be improved under the circumstances. 

However, as with the double-pole difficulty, so with the 
connections at the back. They are no longer necessary. 
Switch-gears can now be obtained which have no rear connec- 
tions whatever, and experience with this class of gear has 
shown that older methods are no longer justifiable on grounds 
of safety. At the same time, such boards must be handled: 
under current at times, and a word may be said here for 
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insulated tools in carrying out the necessary adjustments. 
These can take the shape of insulated spanners (most 
commonly used tool) which are preferably of the box 
type, as the hands can be kept clear of the gear when un- 
screwing, and the nuts will be fownd to wedge themselves 


in the “ box,” so that no gloves are necessary to remove or 


replace such nuts or screws. A carefully insulated floor will 
then give ample protection for the use of insulated tools. 
Similar methods can be,adopted in sub-stations where 

high-pressure metal has to be handled. 

>f Happily, fatalities are of rare occurrence, and improvements 
are being more and more effected towards absolute safety 
from shock, but such improvements should be taken every 
advantage of by engineers, who, perhaps, in thinking they 
can continue as they have done heretofore without accident, 
are really endangering the lives of their assistants, and 
casting cold water on laudable efforts at rendering high 
pressure generation a safe operation. When facilities are 
offered for such a purpose, no effort’ or cost should be spared 
in embracing them, and when this is done the caya of 
fatalities from electric shock will be left far behind us. 


W. E. Warrllow.“ 7 


~ 


I note “there is a saddening monotony” 
portion of inquiries into fatal accidents, as the result. of 
electric shock, viz :—-The person who has ‘unfortunately lost 
his life, according to the evidence, is invariably to blame. 

Considering (in some provincial H.T. supply stations) the 
bad equipment of sub-stations and street transformer tanks, 
and the fact that high and low tension cables are, in many 
cases, drawn into one x box, I often wonder there are not more 
fatal accidents. 

I know of an instance which came under my notice a few 
months since, where a H.T. concentric cable, and six or eight 
low tension cables-were drawn into one box; the H.T. cable 
was feeding a transformer some 10 yards from the draw-in 
box, Eventually the transformer was fed from another 
source. Instead of this H.T. cable being disconnected from 


the primary terminals, it was cut in the draw-in box; the 


long length drawn out, the short length from draw-in box to 
primary terminals of transformer left in, with end of cable 
protruding into draw-in box. 

Workmen were frequently sent to this box to connect and 
disconnect portions of the low tension network. 


Eventually a workman received a shock from this end of 


the H. T. cable, which fortunately did not result fatally. 


The engineer was aware that this piece of cable had been | 


left in. 


I consider that all sub-stations, &o., should be periodically . 


visited by inspectors appointed by the Board of Trade. 


Distribution. 


Your leader under the head of “Supply Station Acci- 
dents ” has appealed to me very strongly, as it must have 
done to any of your readers who are responsible in any way 
for the working or design of switchboards for high voltages. 
So much has been learnt in recent years, and so many 


improvements made in the design of such switchboards, that 


it is truly awful to know that fatal accidents on ‘them 
repeatedly occur. 

Why are boards allowed to exist with death-traps at the 
% back * Where there is not sufficient room for even one 
man to work safely, supervision is certainly difficult and 
involves terrible responsibilities. The chances of a workman, 
or even a technical person, touching metal parts (which 
always look so harmless) are very great indeed. It is wrong 
to have exposed metal parts at the back, but worse to have 
them also unshielded on the front. 

We cannot do without high „ switchboards, but we 
Can: — (1) Abolish the “ backs (2) have no metal frames 
near H. T. conductors; (3) shield all connections and 
fittings; (4) and yet make them visible from the front. 

Mr. Ferranti showed the way several years ago. 

Safety in switchboard work is possible. It involves very 
careful design, with scrupulous attention to even the smallest 
detail or connection; probably increasing the prime cost, but 
this additional value can in no way be compared with the 


about one. 


life of the poorest man. I hope, therefore, that your timely 
warning will not only impress those actually working 
in central stations, but those Councils, Committees, and 
Engineers who have the responsibility of selecting the plant. 
It should also imprexs British designers, and indnce them 
to simplify and safeguard their work, which would also pre- 
vent the importation of central station appliances from other 
countries where life is perhaps cheaper than our own. 
In conclusion, I would point out that where old dangerous 
switchboards exist, the only safe remedy is to replace them 
entirely. The process of patching up and shielding would 
farther padange: life and make the cure worse than the 
1415 ; Henry W. Clothier, 


Aluminium Soldering. 


With reference to Mr. King’s letter in your last i issue, on 
the subject of aluminium jointing, - although not directly 
interested in the manufacture and jointing of aluminium, 
conductors, I should nevertheless be interested in experi- 
menting with the composition named, and should esteem it 
a favour if Mr. King would kindly obtain a sample for me; 
which I will try and report upon in due course. 

The subject of successfully soldering aluminium is an 
important one, and, if satisfactory, will tend to widen the 
field of application 'of this useful metal. 

l J. Wright. 


Electrical Vehicle Trials. 


Although the electrical vehicle trials recently undertaken 
on the initiative of the Automobile Club of Great Britain 
were the means of bringing together a good many com- 
petitors, there are very many points in connection with them 
which are open to criticism and the ‘serious consideration of 
every one really interested in the electrical vehicle industry 
—not only interested in a transitory way, but especially of 
those who, whilst thoroughly believing in the practicability 
and ultimate general use of such: vehicles, desire that they 
should only be put to such uses as they are really suited for. 

That such a district as Chislehurst should have been 
chosen is alone a matter of great surprise, as no engineer 
who is thoroughly conversant with the electrical accumulator | 
or secondary battery could conscientiously recommend a 
person residing in this or any similar district to use an elec- 
trical carriage, without pointing out the very heavy expense 
entailed in the upkeep of the batteries resulting from the 
very heavy discharges necessary to propel the vehicles on 
account of the condition of the roads and the steepness of 
the hills. 

Of course in summer time and dry weather the deteriora- 
tion of the plates would not be so serious, but one wants a 
carriage in winter time as well as in summer. 

Although many of the vehicles entered got through the 
trials in a very satisfactory manner, no useful purpose can 
possibly be served by forcing- a car over the hills at Green 
St. Green and. Knockholt, and what would be the 
condition of the batteries if these tests were continued daily 
for, say, only 20 days? To give an illustration of the 
difference in the demand upon the cells when used as they 
should be used at somewhere about their normal discharge 
rate and under-snch conditions that the up-keep of a set of 
cells shall not reach a prohibitive sum, but shall be within, 
say, £20 per annum, a small electrical carriage, seating two, 
was taken over the same roads a few days ago—that they 
Were in a worse condition than on the days of the trials 
may be admitted, as there had been continuous wet weather 
for some five or six days since that time. 

The weight of the carriage complete is 19 ewt., of which 
the cells weigh 74 cwt. The two passengers weighed 24 ewt. 
Now this carriage takes 23 amperes at 80 volts when run 
on a level hard road, and travels at 13 miles an hour; but 
when run on the route F., of flat (sic) or nearly flat road, the 
average consumption of current was 45 amperes, the maximum 
being 70. 

That there was one continuous half-mile of flat road i is 
open to doubt, and to those who may be unacquainted with 
Chislehurst, but who know London, it may be pointed out 
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that on the following day the same car was driven. up 
Pentonville Hill, Islington, and the maximum current taken 
was 58 amperes, the average being 45, and the speed eight 
miles an hour. This will give one a fair idea of what some 
of the flat (sir) roads were like which were chosen for these 
trials. No alterations or adjustments of any description were 
made to the car or the battery, which was charged at Chisle- 
hurst, and during the run over the route the car was in 
perfect order—no hot bearings, no sparking brushes, nor 
any other defect, only that of the bad roads to account for 
the large output required. | 

The car was driven from London viá Camberwell, Den- 


mark Hill, Half Moon Lane, College Hill, Crystal Palace, 


down to Penge, through Bromley, Swan Hill, Bickley and 
Old Chislehurst Hill to the Bull’s Head. On this last hill 
the current taken was 95 amperes. | 

Many thanks are due to the club and to those gentlemen 
who, at very great personal inconvenience and discomfort, 
undertook the varied duties in connection with the trials; 
but why the probable competitors were kept in the dark as 


to the routes and district chosen until the eleventh hour, and 


were not consulted, as was the case when the 1,000-mile run 
for the oil motor vehicles was arranged, is a matter which 
perhaps may be explained at a later date, although it has 
been suggested by a cynic that the absence of the public 
from the trials was a matter for congratulation, in view of 
the rumours one hearr of the friendly aid of the horse 
required by some of the competitors. 

If there are to be trials in the future, and it is earnestly 
hoped that this one is only the first of many, let them be 
arranged so as to be carried out under those conditions which 
the true friends of this growing industry can safely advise 
under such conditions as can be carried out day after day 
witliout ruining the batteries, and on good roads, whether 
et or dry does not matter much, as long as they are hard 
(and your tires do not pick the road up, as they pass over it, 
in lumps), and in London to be preferred. 

For town use alone the field is large enough to recommend 
their use, for long country drives it is a mistake. There are 
tov many difficulties in the way, such as the charging of the 
cells and consequent loss of time whilst this is being done, and 
the fewness of charging stations although this latter difficulty 
will be removed as time goes on, and when, as on the 
Continent, nearly every little village has its own electric 
lighting station. 

Carl Opperman. 


Once Bitten ; 


Having seen the letter signed ‘ One of the Six” in your 
issue of November 23rd, I wish to say that having had the 
misfortune to be also “one of the six,“ I can thoroughly 
endorse what your correspondent says. 

Like him I crossed the Irish Sea, having been told that 
my second-class fare would be paid (which I supposed meant 
my out-of-pocket expenses), and if I am not very much 
mistaken, your correspondent and myself came back together, 
and I well remember the variety entertainment he refers to. 

Like him I received a cheque for my second-class fare 
only, and did not get even this until three weeks after 
my return. It seems to me that it is hardly fair for 
engineers (who are never blessed with too much of the good 
things of this world) to be invited to attend a meeting of a 
governing body who wish to appoint an engineer, and be 
out of pocket by the transaction, although they attend 
altogether for the convenience of that governing body. 


i Another of the Six. 


110-volt v. 220-volt Supply. 


With reference to the interesting data given by Mr. Boot 
on the above subject, I would be glad if he would give some 
particulars as to the cost of production extending over the 
game periods as in his other tables. 

Of course, it is evident that the saving to consumer by 
changing the method of charging would be very considerable, 
as the rebate point would only be reached under the old system 
when a lamp (8-C.P. = 30 watts) had burned 533 hours in 
the winter half-year and 133 hours in the summer half-year, 
whereas under the “maximum demand” system the rebate 


7 


point will be reached when a lamp has burned 182} hours in 
each half-year, i. e., from January Ist till June 30th, and 
from July 1st till December 31st. 


Belfast, Novem ber 26th, 1900, 


bet 2 — — 


T. H. MeMurray. 


—— . ee 


Vibrations caused by Motors. 


We are extremely obliged to your correspondent, Mr. 
Sherard Cowper-Coles, for his article in your last week’s issue 
re “ Vibratory Movements in Electric Motors.” As we are 
now placing our “anti-vibration” frame on the market his 


remarks have come just at the right time. 
Middleton Bros. 
Chelsea, S. W. 


ent a 


LEGAL. 


HAwRES v. THE Leyton URBAN District CON. 


In the Court of Appeal on Tuesday, before the Lord Chief Justice 
and Lords Justices Rigby and Vaughan Williams, the case of 
Hawkes v. the Leyton Urban District Council came on for hearing 
on appeal by the defendants from an order of Mr. Justice Buckley, 
who had granted the plaintiff an injunction restraining the defen- 
dants, their servants and agents from carrying on their electric supply 
works at Leytonstone so as to cause a nuisance by vibration and 
noise to the plaintiff as owner and occupier of premises in Cathall 
Road, Leytonstone. The defendants admitted that there had been 
noise and vibration, but pleaded that since alterations at the works 
the nuisance no longer existed. The plaintiff, however, alleged 
that the noise and vibration caused by the engines was still sufficient 
to establish a case of nuisance, and Mr. Justice Buckley being of the 


same opinion, granted an injunction, which the defendants now 


sought to have discharged. 

Mr. H. TERRELL, Q.C., who, with Mr. Dibden, appeared in sup- 
port of the appeal, said the defendants, as the local authority, had, 
under the Electric Lighting Acts, the duty cast upon them of estab- 
lishing electric lighting works for the neighbourhood of Leyton 
and they had, in fact, established very considerable works, the 
whole of the streets of Leytonstone being now lighted by elec 
tricity. The advantages of the clectric light were so soon A 
in Leytonstone, nearly everybody requiring to be supplied with the 
electric light, that there was thrown upon the works very extra- 
ordinary labour in providing an adequate supply. In the first 
instance, the defendants worked their machinery by means of gas 
engines. They commenced with two engines, increased the number 
to four, subsequently added another pair, and ultimately they had 
eight gas engines at work. With all these engines, however, they 
were not able to cope properly with the inordinate amount of light 
required, and they accordingly erected a steam engine as a sort of 
stand-by. In the working of gas engines something occasionally 
goes wrong, and there ensued what was called back-firing.” 

Lord Justice Riasy: What is back-firing ? 

Mr. TERRELL said it was an explosion at the wrong side of. the 
piston. At times, especially on Saturday nights, when the electric 
light requirements were very great, this back-firing took place, and 


they were unable to take off the engine at once or the supply would 


have been insufficient. l 

The Lorp CHIEF JUSTICE: Is it your case that back-firing must 
take place ? 

Mr. TERRELL said it was not. In the case of all gas engines 
regularly worked there would be instances from time to time of 
back-firing, but the moment it occurred it was usual to take off the 
engine. In this case he admitted that until 1899 the engines were 
at times over-worked, and they were not able to take off the engine 
on which back-firing occurred. - 

The Lon D CHIEF Justice: I suppose the decision against you 
was both on the ground of noise and vibration. 

Mr. TERRELL said that was so. The plaintiff's premises were 
some 200 feet away from the works. He was a horse dealer, and 
had a residence there as well as some stables. His case shortly was, 
that it was only occasionally that there was an explosion, and that 
therefore no injunction ought to have been granted; and, further, 
that under all the circumstances the injunction was far too 
wide, and that it ought to have been limited to the use of particular 
gas engines, so as to obviate the nuisance caused by back- 
firing. It was also part of his case that alterations had now 
been effected which would do away with the noise and vibration 
complained of. When the action was commenced the defendants 
were in course of erecting steam plant which, to a great extent, 
would obviate noise and vibration, but in the Court below he 
pointed out to the learned judge that as the explosions were only 
intermittent, and not continuous, the case was not one for an 
injunction in the very wide terms in which it was granted. The 
injunction, as it now stood, would apply to any machinery employed 
by the defendants, steam or otherwise, and whatever they gid 
hereafter the plaintiff might turn round upon them and attack 
them on a motion to commit.. At the present time two additiona 
stcam engiues were actually at work, and two more were on the 
premises, and would be set to work in the course of a few weeks. 

The Lorp CHIEF JUSTICE: Are these steam engines only to be 
standbyes ? 
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Mr. TERRELL said it was proposed to work the steam engines as 

the main plant, but the gas engines would be worked as a sort of 

auxiliary plant. Of course, in the event of back-firing occurring, 
they would at once be able to take off the engine. 

Lord Justice Rigby: As to the terms of the injunction, you 
apparently suggest that the case as to the gas engines should be 
determined first, and that in the event of any complaint as to the 
steam engines, there should be a separate trial. 

Mr. TERRELL said that was his point. The matters were entirely 
separate, and would necessitate the calling of distinct expert evi- 
dence. He was perfectly willing to let the injunction go if it was 
limited to the noise and vibration caused by the back-firing of the 
gas engines, but in no case ought the injunction to be continued 
in the very wide terms in which it was granted. His main 
point, however, was that, where there was merely temporary, and 
not a continuing noise, it was not the practice of the Court of 
Chancery to grant an injunction. 

The Lorp Curer Justicg: You cannot contend that electric 
lighting stations must be a nuisance. They are all over the place, 
and no doubt have cured their nuisances. You must make out that 
there is not a nuisance to justify us interfering. 


Mr. TERRELL: I say it was only temporary and occasional, and 


due to extraordinary circumstances. That is the whole point. 

On Thursday the Lord Chief Justice, after hearing further argu- 
ment, gave judgment. He said that the terms of Mr. Justice 
Buckley’s order were too wide; the order should be limited to one 
restraining the defendants from carrying on their business so as to 
cause nuisance to the plaintiff by the use of gas engines. Defendants 
were not, however, allowed the costs of the appeal. 


ie a BUSINESS NOTES. 


„Universal Electrical Directory (1901). we are 
asked to announce that, in order to publish on January lst, the 
latest date for receiving new matter for advertisements has been 
fixed for Thursday, December 5th. Those who have not already 
notified their requirements are asked to note this date. Matter 
received after the 5th can only be dealt with in the addenda. 


Eleetrical Wares Exported. 


Warr ENDING Nov. 28TH, 1899. | WIE ENDING Nov. 277TH, 1900. 


Adelaide Value 275 Adelaide. W mik Vale £500 
Alexandria. ms k% .. 284 Alexandria . ea wW 
Amsterdam.. ine sé si 25 Amsterdam .. sa ... 107 
Barbadoes 20 115 Teles. mat a . 160 
Buenos Ayres. Teleg. mat. 742 Bilbao S . 402 
Calcutta a „ re Bombay seo dig 85 
eleg. wire .. 5 uenos Ayres ss 
Cape Town own es .. 810 Teles. mat. . 81 
Christiania, ‘Teleg. wire a 81 Caloutta aa . 860 
Colombo . 217 Oape Town . 88 85 .. 988 
Copenhagen. Nees wire .. 49 Christchuroh 8 ` . 228 
urben .. 169 Colombo. Teleg. mat. . .. 101 
Bast London Re . 44 Copenhagen. Teleg.wiro .. 141 
Genoa. Toleg. wire “a 70 Durban . 201 
Hong Kong. si .. 146 East London. Teleg. poles . q 259 
Teleg. mat. is ati 8 Fremantle .. 48 12 
L tleton. Taleg mat... . . 2,910 Gibraltar + 16 
adeira vs Pa ne b0 Hamburg. Telek. mat. .. 800 
Madras es is T 88 Kariskcona. Teleg. kire .. 107 
Melbourne eo : 141 Lisbon. Teleg. mat. oF 40 
i Teleg. wire . . 1,001 Manila 82 ae 5 T 27 
New York .. Sa zi =i 24 Melbourne. . i 51 
ae 5 .. 116 `i Teleg. mat 
8 “a iri 14 Montreal ; 150 
Port Chalmers = 0 Nagasaki : 
Teleg. mat. .. 2,710 Newcastle 33 
Port Elizabeth . „ 37% | Ostend www. (2,098 
Rio Janeiro. és Port Elizabeth .. 9 8 .. 158 
58. nghais Teles. cable sie ron Said .. 85 a T 185 
Shangh e wire i osario a 
y 7 45 45 Rotterdam. Telex. wire as 59 
olm. ” Peleg. mat. 52 45 Shanghai .. .. 185 
Syan ey .. . 459 | Singapore ., .. 88 
10 Teleg. wire .. .. 588 Stockholm. “Teleg. wire 85 16 
ve PiS ‘ 80 Sydney 92 .. 979 
1 Teleph. cable .. .. 1,413 Trieste ae 7 8 a 28 
Trinidad .. ia a 93 98 Wellington 5 s 8 25 
Wellington es ; 185 41 Yokohama .. me 2 .. 88 
” Teleg. mat.. .. 473 
Total ee £149,580 Total £8,314 


The Ardross Castle Installation.—W ith reference to 
the article which we published last week regarding this interesting 
installation, we omitted to mention that the makers of the switch- 
board apparatus and electrical parts of the automatic appliances were 
made by Messrs. Nalder Bros. & Thompson. The working out of the 
details of the automatic appliances necessarily involved a good 
deal of thought and trouble, and the success attained is largely due 
to Messrs. Nalder’s care in design and construction. 


Auction Sales.—Messrs. Wheatley Kirk, Price & Co., 
engineering valuers, auctioneers, &c., have sent us a catalogue of 
their sale by public auction, of electrical and other modern plant 
and machinery, to be held at the works lately occupied by the 
Aluminium Company, Oldbury, near Birmingham, on December dth. 
It gives plates prepared from photographs of the machinery, also 


reproductions of indicator diagrams taken from the engines them 


selves. As a catalogue of a sale by public auction of engineering 
plant and machinery, we believe this to be unique, and it should 
serve as a reliable guide to intending buyers. 

Messrs. P. Huddleston & Co. will, on December sth, offer for sale 
by auction at the Pendleton Electrical Works, Pendleton, Man- 
chester, the stock and plant of an electrical arc lamp manufacturer 
(re H. V. James and Mills). Particulars will be found among our 
advertisements. 


” et 


.— The first meeting of 


| Bankruptcy BPaoceedings 


` creditors was held on 26th inst. at the Bankruptcy Court under the 


failure of Frederick Lamplough, consulting chemist and engineer. 
The debtor in May, 1897, acted as consulting engineer to the Fish 
Oil and Guano Company, Limited, who were about to promote the 
Volenite Company, and coutracted to erect special machiuery. The 
Volenite Company, Limited, was formed in 1898, and the debtor 
was appointed as its consulting chemist. He purchased £3,000 
shares, and was given a further £2,000 as payment for his services, 
whilst in July, 1899, he agreed to finance the company. An action 
was subsequently brought by a creditor of the company, and the 
Court held the debtor to be liable for the debt on the ground that 
he had agreed to finance the company. The failure is attributed by 
the debtor to his liability for the debts of the Volenite Company, 
and to other causes. Mr. C. J. Singleton is to act as trustee and 
wind up the estate in bankruptcy, assisted by a committee of in- 
spection. 


Dissolution.—Messrs. A. G. Adamson and G. C. K. 
MacLennan (Adamson Bros., electrical engineers, Christopher 
Street, Finsbury) have dissolved partnership. Mr. Adamson con- 
tinnes the business under the same style, and will attend to 
debts. 


Catalogues and Lists,—Mr. W. Boby, of Union Court, 
E.C., sends us several lists of the Chevalet heater-detartariser 
and condenser, which, by the aid of drawings, explain the principle 
of the system. We understand that the apparatus is now employed 
in a large number of English electrical works, including the follow- 
ing:—Brompton and Kensington Electricity Supply Company, 
Messrs. Siemens Bros., Limited, Charlton; St. Pancras Vestry Elec- 
tric Light Works, Chelsea Electric Light Company, Folkestone 
Electric Light Works, Bromley Electric Light Company, New- 
market Electric Light Company, Blackheath and Greenwich Elec- 
tric Light Company, Bury St. Edmunds Electric Light Works, 
East Ham, Eastbourne, Reigate and Beckenham Electricity 
Works, Messrs. Reavell & Co., Ipswich, Valparaiso Electric Light 
Works. 

The B.T.H. Company’s pamphlet, No. 80, just issued, describes in 
their usual attractive manner the slow and moderate speed motors 
of the M.P. type. The features of construction are given and the 
parts shown by means of excellent blocks. 

Messrs. W. T. Henley’s Telegraph Works Company have issued a 
book, the general get-up and binding of which are very pleasing. 
It is issned with a view of placing before customers and 
friends and the trade generally an account of some of the work 
which has been carried out by this well-known firm at their North 
Woolwich works during the last 50 years. The photographic 
pictures show the landing and buoying processes of the laying of 
shore-end cable. A list follows of telegraph cables which they have 
made and laid in all parts of the world; also names of corporations 
and companies for which they have furnished and laid underground 
electric light and power cables. This latter branch of work was 
taken up in 1882, until which year telegraph cables had demanded 
exclusive attention. As most of our readers are aware, the business 
has gone ahead steadily and surely since then, enlarging the scope 
of its operations and carrying out an enormous amount of work. In. 
telegraph cable manufacture their customers have included the 
British Post Office, National Telephone Company, and Australian 
and other Colonial and foreign Governments. From 100 hands 20 
years ago to over 1,000 to-day is one indication of the extent of 
the development which has taken place. Some photographs of the 
works showing exterior and interior views, also the electrical test- 
5 are very well reproduced, and they add interest to the 
boo 


Messrs. Holden & Brooke have sent us one of their latest 

“abridged temporary catalogues of steam- users' specialities. There 
is a good deal of new matter, several new specialities being illus- 
trated. Some original tables contain information which has not 
been previously published regarding the choice of injectors. The 
Sirius, Premier, Giffard and other injectors are described, also 
steam dryers, grease separators, feed heaters, pumps, valves, and 
80 on. 

Some new lists have just been brought out by the Electrical 
Company, Limited, of Charing Cross Road. No. 9 is devoted to 
illustrations and tabulated data and prices of single, double, and 
treble-pole knife switches, three phase reversing switches, multiple 
contact switches, maximum current cut-outs, high tension 
switches for 5,000 to 12,000 volts. No. 13 describes lightning 
arresters and sundry safety devices. Rapid” fuses for pressures of 
550 volts and up to 6,000 volts; “Slow ” fuses with carbon lightning 
arresters for protection against creepage and atmospheric dis- 
charges, and combination boards with rapid and “ slow ” fuses for 
two circuits. List No. 16 is devoted to electricity meters. It opens 
with geueral remarks on meter systems, following with a recital of 
the advantages of oscillating direct current watt-hour meters, a note 
of the prices and weights, &c., anda description of railway, switch- 
board, testing, battery, and street lighting meters. A number of 
very clear diagrams are given of connections and dimensions of 
direct current meters of various capacities from 75 to 2,000 amperes ; 


ingtructions for setting and starting certain meters are included, 


Direct current time checks 


also apparatus for their calibration. 
The arrangement of the 


likewise have a place in this useful list. 
letterpress and illustrations is convenient. 


_ Fire.—Mr. R. Jenkins informs us that the recent fire at 
the works of Messrs. Joseph Sankey & Sons does not affect the out- 
put of stampings for electrical purposes, this branch of the works 
being entirely separate, and at least half a mile away from the scene 
of the fire, 


a 
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. Electric Lighting and Tramway Powers.—Last week 
under Electric Lighting and Traction Notes,“ we gave particulars 
of a few of the applications which have just been made to Parlia- 
ment and the Board of Trade for powers. The London Gazette for 
November 23rd contained the following further notices :— 


Electric Lighting.—Foot's Cray (Rural District Council); Car- 


narvon and District (applicant, E. W. I. Peterson, of London); 
Trowbridge (U. D.C.); Dover (purchase of the Dover Electricity 
Supply Company by the Dover Gas Light Company); Lowestoft 
(Corporation extension of powers); Aberdare Electric Lighting 
Company; Mansfield (various, including electric light and destructor, 
Corporation) ; Southend-on-Sea (Corporation, extension of powers) ; 
St. Austell (St. Austell and District Electric Light and Power Com- 
pany) ; Hoddesdon (U. D. C.); Ware (U. D.C.); Dorchester (Corpora- 
tion); Workington (Corporation); Hampton (U. D.C.); Tredegar 
(U. D.C.); Mitcham (Croydon R. D. C.); Honley (U. D. C.). 

Electric Trainways and Light Railways — Eccles Corporation; 
Finchley and Hendon (new company); Blackburn Corporation 
(various powers); Kingston-on-Thames; Tyneside (new company); 
Willesden (U.D.C.); Wigan (Corporation); Bradford (Corpora- 
tion); Bolton (Corporation); Lowestoft (Corporation); Dartford 
(U.D. and R.D. Councils); Swindon (Corporation); London 
County Council (new lines and street widenings) ; Kingston-upon- 
Hull (Corporation); Smethwick (Corporation); Blackpool (Cor- 
poration, -various powers); Birmingham (City of Birmingham 
Tramways Company); Cheriton (U.D.C.); Littleborough (U. D. C.); 
Stalybridge, Hyde, Mossley and Dukinfield (Joint Board, tramways 
and electricity); London United Tramways Company (new lines in 
London, Middlesex and Surrey) ; South Lancashire (South Lanca- 
shire Tramways Compauy); West Riding (United Kingdom Tram- 
ways, Light Railway and Electrical Syndicate) ; King’s Norton and 
Northfield (U.D.C.); Scarborough (new company; East Cowes 
(U. D. C.); Crompton (U.D.C.); West Cumberland (new com- 
pany); Halesowen (U. D.C.); Liverpool (Corporation extensions); 
Worcester (Worcester Tramways, Limited); Folkestone (Corpora- 
tion) ; Leeds (Corporation). ae 

Electric Railways.— Victoria, City and Southern Electric Railway 
(to run und und between Victoria, Cannon Street and 
Peckham) ; Islington and Euston (underground electric railway); 
Charing Cross, Euston and Hampstead, No. 1, extension to Golder’s 
Green ; No. 2, extensions to Highgate and Victoria ; Metropolitan 
and Metropolitan District Railways, and portion of the L. & S. W. 
Railway (application by the British Westinghouse Company for 
certain powers necessary for working by electricity); Manchester 
and Liverpool Electric Express Railway ; Central London Railway 
(new railways, loop lines, Hammersmith, and under G.E.R., Liver- 
pool Street station); City and Brixton Railway (extension of 
time); City and South London Railway (subway powers to Agri- 
cultural Hall; extension of time, &c.); Metropolitan District Rail- 
way (conversion to electric traction, and raising additional capital 
therefor), — 

Electric Power.—South Yorkshire Electric Power Company; 
Yorkshire (West Riding, new company); Derbyshire and Nottingham 
(counties of), electric power (new company) ; Cleveland and Durham 
County Electric Power (new company). 

Numerous applications are given inthe Gazette of the 27th inst. 

hese we shall mention next weck. i 

Correction.—Last week's entry “Gosport Electric Tramways 
(Urban Electric Supply Company)” should have read Glossop. As 
a matter of fact, we understand that the Gosport District Council 
has made arrangements for purchasing the local tramways for 
transfer to the Electrical Power Distribution Company, who will 
supply energy for operating them from the lighting undertaking for 
which the provisional order has been obtained by them. 

Personal.—The New York Electrical Review says :— 
“ Mr. A. K. Baylor, who for some years was prominently connected 
with the electric railway department of the General Electric Com- 
. pany, and later was manager of the British Thomson-Houston Com- 
pany, of London, has established an export business in American 
electrical apparatus with New York offices in the Bowling Green 
Building, New York city. Mr. Baylor has also recently formed, at 
Manchester, England, the British Electric Car Company, Limited, 
which proposes to manufacture electric railway cars in the rough 
upon the designs aud lines which have proved so successful in the 
United States, and to finish them in accordance with the demands 
of European purchasers and operators.“ 


Trade Announcements. — The business of Mr. Isidor 
Frankenburg has been formed into a limited liability company, 
witha nominal capital of £250,000, one half of which is in 5 per 
cent. preference, and the other half in ordinary, all £10 shares. For 
83 years Mr. Frankenburg has been an india-rubber and waterproof 
manufacturer, and more recently has also manufactured electric 
cables. It isnot proposed to make an issue to the public, it being the 
intention of the vendor that the business shall remain in the hands of 
his family and employés. The first directors are Mr. Isidor Franken- 
burg and his sons, Mr. Merton and Mr. Ralph Frankenburg, and it 
is intended to appoint further directors from the chief employes of 
the firm. The consideration for the business is paid entirely in 
shares, and the vendor leaves the whole of the capital of the business 
in the concern. 

Mr. Thomas S. Rice, M.I.Mech.E., of Aldermary House, 60, 
Watling Street, E. C., has been appointed London agent for the 
Rankine Patent Feed Water Filter Company, Limited, of Liverpool, 
whose specialitics include their compound double filtration and 
other types of filters applicable for electrical installations. These 
filters are fitted and at work in a number of the electricity supply 
works throughout the United Kingdom and abroad. 

The British Griffin Chilled Iron and Steel Company, Limited, 
have removed their oflices from the oflices of the New York Car 


Wheel Works at 18, St. Swithin’s Lane, to the Cannon Street Buildings, 
139, Cannon Street, and 20, Abchurch Lane, E.C. N 

Mr. Wm. Glenny Keagey, who has acted as secretary of the British 
Griffin Company since its organisation a year ago, to take over the 
business of the New York Car Wheel Works in chilled castings, 
railway and tramway wheels in England and the Colonies, has 
severed his connection with the English company, and continues the 
London offices of the New York Car Wheel Works at 18, St. Swithin's 
Lane, E.C. 

Messrs. H. M. Salmony & Co., Limited, British representatives of 
E. A. G., late W. Labmeyer & Co., of Frankfort a-M, inform us that 
a contract for generators and motor-dynamos for the Charing 
Cross and City station has been given to Messrs. Lahmeyer. The 
switchboard will be provided with Messrs. Lahmeyer’s patent 
switching gears, which are arranged in such a manner that no high 
tension current is on the main board itself. By this arrangement, 
safety to human life is ensured. Even the instruments recording 
the high tension current are connected in such a way, that they can 
be handled with perfect safety, as no high tension current reaches 
them. Messrs. Salmony also have other important work on hand 
for Lahmeyer apparatus. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdare.—The D.C. has refused to assent to the electric 
lighting scheme of the Aberdare Electric Lighting Company, 
Limited. 


Aberdeen.—The E. L. Committee of the T. C. has accepted 
the tender of the Johnson-Lundell Electric Traction Company, 
Limited, for a 420-Kw. set, at £3,990, for the Dee Village station. 


Armidale (N.S.W.).—At a Council meeting a letter was 
read from the Crompton Electric Company, owners of the Sandon 
water-power electric works, asking if the Council was prepared to 
give permission to allow them to erect poles in the streets of the 
municipality for the installation of the electric light to business 
places. The Council owns the local gas works, which it has worked 
at a profit, and the feeling amongst aldermen is that if the 
Crompton Company desire to instal electricity they should be 
prepared to purchase the gasworks. This is quite a novel view 
of the matter for a municipality to take. 


Ashton-under-Lyne.—The Electricity Committee has 
appointed Mr. Appelbee, chief electrical engineer of the Cardiff 
Corporation, to a similar position at the Ashton electricity works. 
The Committee is about to greatly develop the electrical plant, and 


has increased the salary of the engineer to £350 per annum. 


Barnsley.—The T. C. has decided to apply to the L. G. B. 
for leave to borrow £20,000 for extensions of the electric lighting 
plant. 


Beckenham.—-On November 22nd the new combined 
scheme of electric lighting and dust destruction, which has been 
carried out by the U.D.C., was inaugurated in the presence of Mr. 
T. C. Cole, J.P., the chairman, and members of the Council. THe 
scheme has been carried out at a cost of about £40,000, under the 
direction of Mr. R. P. Wilson, and Mr. J. A. Angell, the Council's 
engineer. Mr. G. A. Flower was clerk of the works. A network of 
some 15 miles of low tension, and 14} miles of high tension cables 
has been laid. The Council has made an arrangement with the 
British Insulated Wire Company to work the scheme for five years. 
The Council will raise the whole of the capital required, and the 
contractors will pay the sinking fund and interest on the capital 
The contractors, during the five years, will destroy the whole of the 
house refuse, and will receive the revenue from the sale of electrical 
energy during the period of the contract. At the end of five vears 
the Council will take over the undertaking, without paying any 


premium or consideration beyond the initial contract price. 


Blackpool.—The Electric Lighting and Tramways Com- 
mittee of the T.C. has been made into two Committees, with all the 
former members on each. 


_  Brighouse.—The electricity works of the Corporation 
having proved inadequate to meet the demand, Messrs. Lacey, 
Clirehugh & Sillar have prepared a scheme for the construction of 
new works, combined with a refuse destructor, at an estimated cost 
of over £20,000. This has been adopted by the Corporation. 


Brighton.—The T. C. has passed the recommendations of 
the Lighting Committee, published in our issue of 15th inst., to the 
effect that consumers requiring supply during slack tines may have 
a time switch installed to cut out their demand indicators at such 
times. ` 


East Cowes.—The D.C. does not intend to oppose the 
application of the Edmundson Electricity Corporation for a pror. 
order for electric lighting in the district. 


Festiniog.—A committee of the U. D. C. has been arranging 
for the supply of the outer portions of the district with electrica 
energy by Mr. Osborne Yale, the Council to furnish all plant, poles 
wires, &., while the central district is to be supplied dira 
by Mr. Yale’s appliances. 


Goole.— The U. D.C. has decided to apply to the B. of J. 
for a prov. order for electric lighting, chiefly for the sake of 
protecting the municipal gas works. 


l 
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Hove. The Hove Electric Lighting Company has 
decided to reduce meter rents, and to reduce the price per unit sup- 
plied at 220 volts to 7d. and 4d., the charge for supply at 110 volts 
remaiuing at 8d. and 4d. 


Leeds.— The Lighting Committee is about to Tay mains 
extensions in 14 streets in the centre of the city, and in the Beeston, 


Hunslet, aud New Leeds districts; also to build two transformer ' 


chambers in Ruundhay Road and Vicar Lane. Various other road- 
ways are fo be opeued for lay iug tramway feeders. 


Lichtield.—The City Council has decided to apply to 
the B. of T. for an electric lighting prov. order. 


Maidstone.— The L.G.B. has sanctioned the borrowing 
of £34,565 by the Maidstone T.C. for electric lighting purposes. 


Mexborough.— An inquiry was held last week by Mr. 
F. H. Tulloch, L.G.B. inspector, into the application of the U. D.C. 
for leave to borrow £13,400 for electric lighting and £4,600 for a 
refuse destructor. Great interest was taken in the matter by the 
ratepayers, a large number of whom were present. There was little 
opposition. 


Newark (Notts).—At a meeting of the T.C. on Monday 
last, the E.L. Committee recommended the Council to purchase 
certain sites for a total sum of £1,200; and that Mr. Vesey Brown 
should be instructed to prepare plans and specitications of electrical 
works. There were two schemes proposed. One of them would cost 
about £16,000, ani it was estimated that the expenditure per 
annum, including repayment of capital, would be £2,115, aud the 
income £2,000, leaving a deficiency of £115. On the other scheme, 
the proposed expenditure waf £27,000, and this would produce an 


income of £4,115, leaving a balance in favour of the authority of 


£1,053. The motion was agreed to unanimously. 


Nottingham.—The revenue from the Corporation elec- 
tricity undertaking during the past year produced a gross profit of 
£9,673, the sales of current amounting to £18,222. In spite of the 
introduction of electricity, the gas undertaking produced a gross 

rofit of £77,347, of which £24,000 went to the relief of rates. 

he electricity undertaking yielded £2,000 towards the reduction 
of the general district rate. Those who agree with us in objecting 
to the appropriation of large profits in this way, in place of reduc- 
tien of charges, will no doubt be interested in this instance. 


Omagh.— The U.D.C. has obtained a report on the 
utilisation of water- power for the supply of electricity. The report 
recommends the employment of a fall about three miles from the 
town, augmented by steam-power when the load exceeded the 
water-power available. An alternative scheme provides for a gas- 
driven station in the town. 


Peterborough.—On Friday last the T. C. considered 
the appointment of two pupils of the electrical engineer at the 
electric light station. It was stated that the premiums to be paid 
were to go to the engineer, and the Corporation were to pay the 
salaries. The suggestion led to strong opposition, but eventually 
the report recommending the appointment of the pupils was 
carried. 


Ryde.—The T.C. has sent back for further consideration 

a recommendation of the E.L. Committee to the effect that Messrs. 

Kincaid, Waller & Manville be authorised to obtain tenders for the 

Peo of easing out the electric lighting scheme prepared by 
them 


Sandown. = public meeting has passed a resolution 


by a large majority in favour of the proposal to use electricity for 
street lighting in the Council's district. 


Selkirk.—At a recent special meeting of the Com- 
missioners the draft agreement with Messrs. Crompton & Co., 
relating to the electric lighting of the burgh, was considered and 
approved of. 


Stirling.—T he Police Commission has resolved to apply 
for powers to borrow money for the purposes of wiring consumers’ 
premises for electric lighting, and for acquiring and hiring-out 
motors, &c. 


Thornhill.—The D.C. have under consideration offers 
from three companies to light the township with electricity. These 
companies are the West Yorkshire Electrical Syndicate, the 
Northern Counties Electricity Supply Company, and Messrs. 
Bennett & Ward-Thomas, of Manchester. The first two companies 
are about to apply to the Board of Trade for orders, and the appli- 
cation of the West Yorkshire Syndicate will be supported by a 
local deputation. 


Transvaal.— During the sittings of the Concessions Com- 
mission at Pretoria the concession of the Rand Central Electric 
Power Company was inquired into. Mr. Lance appeared for the 
company, and stated that, it being an English company, the 
directors were all in London. The company instructed him to 
adhere to the terms of the concession. They claimed no exclusive 
rights, had never claimed the right to lay maius in Johannesburg. 
but were content to deliver the energy to the municipality at a point 
outside the town, to be conveyed through municipal mains. They 
would be satisfied if the concession were allowed to stand. If 
amended, they would like to be consulted as to the proposed amend- 
ment. Mr. Gorrison, general manager, who was examined, said 
there was a company formed n similar lines to theirs, called the 
General Electric Power Company. They only claimed the right to 
go over Government ground, and not private property, without the 


- practically level. 


consent of owners. (Plans of company’s workings were put in, also 
balance-shects.) They had no Raad resolution, they were working 
under the Gold Law. The line as it stauds had been approved by 
Government Commissioner. The scheme was not yet complete; 
they would extend the line as far as Krugersdorp. No objection 
was entered. The sitting was adjourned.— African Review. 


Walton-on-Thames.—Messrs. Edmundson’s Electricity 
Corporation have withdrawn their application for a prov. order for 


this district, in consequeuce of the threatened opposition of the 
U. D.C. 


ELECTRIC TRACTION NOTES. 


_Austria.—A company is now in course of formation with 
a capital of £280,000 for the establishment of an electric railway 
between Vienna and Pressburg. 


Belgium.—aA project for joining Brussels and Antwerp 


by means of an electric railway is at present under the consideration 


of the Government. An underground station is to be built in the 
Place des Palais, Brussels (opposite the King's Palace), and on 
leaving the tunnel outside the city, the line will run nearly parallel 
with the line of the State railways to Antwerp, stopping in the 
Central station of the State railways administration. the length of 
the line will be about 26 miles. 


Bexley and Erith.—The Bexley U.D.C, are applying 
for Parliamentary powers to lay down a system of electric tramways 
at Bexley, East Wickham and Crayford, and in the borough of 
Woolwich. The Council also apply for powers to widen various 
streets and to supply electric light and power along the tramway 


route, and to places both in and without their district. 


Birkenhead and Wirral (Cheshire).—A scheme 18 
under consideration by the General Purposes Committee for the 
construction of an electric tramway system to join the new Wallasey 
electric tramways, and to proceed through the north-west part of 
Wirral, connecting Leasowe, Meols, Hoylake, Little Calder, 
Fraukby, Greasby, and Upton, joining the Birkenhead new electric 
tramways system near Bidston. Roughly, the scheme would mean 
the construction of 4 system in the form of an elongated oval, 
measuring about 5 miles on its longest axis, and requiring about 12 
miles of track. This scheme would meet a long felt want, by providing 
ready communication between Leacombe and Birkenhead, and 
would much facilitate travelling between the places named and 
Liverpool. The construction would be carried out by a company 
formed for the purpose. 


Brassels.—The administration of the tramcar service 
Nord-Midi,“ in Brussels (5, Boulevard du Jardin Botauique), are 
open to receive tenders, to be considered at an early date, for 
replacing their present horse cars by an “accumulator” service. 
The itinerary is 14 miles, all paved, and nearly in a straight line, 
From 24 to 30 passengers to be accommodated by 
each car. 


Ceylon.—We read in the Ceylon Standard that the Legis- 


lative Council has resolved to appoint an expert to report on the 
proposal to use electrical traction on the Uda Pussellawa Railway. 


Darttord.—The Dartford District Light Railways Order 
came before ,Sir Courtenay Boyle at the Board of Trade on 
27th inst. The order was practically agreed to in 1897 by the Light 
Railway Commissioneis, but subsequently a question arose regard - 


ing interference with a certain recreation ground. Sir Courtenay 


Boyle suggested that the parties meet in conference and try to 
arrange matters. The promoters’ engineer suggested the construc: 
tion of a light iron viaduct to carry the railway over the recreation 
ground. 


Dewsbury.—Notice is given that all objections to the 
confirmation of the Light Railway Commissioners’ order for the 
construction of electric trams in the Dewsbury district must be 
lodged with the Board of Trade on or before December 6th. The 
British Electric Traction Company have made an offer to the 
Dewsbury and Batley Tramways Company (steam traction) for the 
purchase of their undertaking, but, up to the present this has not 
been entertained. 


Electrical Omnibuses in France.—Services of electrical 
omnibuses are, it is reported, about to be started between Clermont 
and Crevecceur and between preten and Beauvais, in the French 


- Department of Oise. 


Folkestone.—The Corporation recently pr vposed to 
apply for a Tramway Bill for an undertaking to cost in the neigh- 
bourhood of £100,000, but a poll of ratepayers has reversed this 
decision. 


France.—The construction of a tramway worked by 
mechanical traction between the Gare du Vaugneray and the 
borough of the same name, in the Department of the Rhone, is at 
preseut under consideration. 

M. Joscph Monin, 91, Rue Miromesnil, Paris, is authorised to con- 
struct a narrow gauge electric railw ay for the trausport of mineral 
products from Paimpol (Ile de Villaine) to the Gare de Mauroy 
(Marbihan). 


— . 
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Italy.— The Mediterranean Railway Administration have 
under consideration the establishment of a line between Rome and 
Naples (190 miles) to be worked by electricity. It is calculated 
155 the duration of the journey will be reduced from five to three 
hours. 

A contract has been made between the town of Cômo and the 
Société Helvois for the concession of the Cémo electric tramway. 


Kingston-on-Thames.—On Wednesday last week a 
meeting of ratepayers was held for the purpose of considering 
resolations authorising the Corporation to apply for Parliamentary 

wers fora tramway scheme, and also to authorise opposition to 
the Bill promoted by the London United Tramways, Limited, so far 


as it affects the borough. The hall was filled to overflowing, and 


the proceedings were one long succession of disorderly interruptions. 
Councillor T. Lyne, chairman of the Tramway Committee, had to 
sit down half-way through his speech, but Mr. A. W. Homershan, 
who opposed the motion, was able to make one or two points. Dr. 
Finny, who was received with the singing of He's a Jolly Good 
Fellow,” supported the motion, and wound up by producing a 
telegram which he had received that afternoon, reading: Refrain 
from jmeeting, and 500 preference debentures sic are dependable.” 
This led to a scene of wild enthusiasm at first, and the Doctor was 
cheered to the echo, but when it became apparent that the telegram 
was not signed, the cheering changed to hissing. Mr. W. M. 
Wilkinson, a solicitor, then jumped upon the platform and denounced 
the telegram as a forgery. Ultimately the resolution was lost by a 
large majority, but one authorising the Corporation to oppose the 
company’s Bill was passed, after which Councillor Lyne, on behalf 
of the Tramway Committee, demanded that a poll should be taken. 


Leamington and Warwick.—The British Electric 
Traction Company has concluded an agreement with the share- 
holders of the Leamington and Warwick Tramways and Omnibus 
Company, Limited, for the purchase of their undertaking, and the 
Corporations of Leamington and Warwick have approved the over- 
head system. The existing tramway is a horse-worked line 
three miles in length. The capital of the company is £15,850, and 
there are 4 per cent. debentures amounting to £4,600. The working 
expenses (horse traction) have been 8°64d. per car mile. The B.E.T. 
Company is to buy out existing shareholders at par. The track will 
have to be dismantled, a new track laid and equipped, and an electric 
power station erected and fitted. The payment to the existing 
share and debenture holders will be about £21,000; the laying of 
the new track, equipment and power station will represent at the 
least a further £29,000. On this basis the new company will have 
to earn dividends on a capital of £50,000, As compared with the 
£21,000 share and debenture capital of the existing company. 


Liverpool.—Alderman Petrie has been re-elected chair- 


man of the Tramways Committee of the Liverpool City Council, and 


Alderman F. Smith, vice-chairman. When the cross-lines now in 
course of construction are completed, the Committee hope to run a 
service of cars right round the city as a “belt” service. The Com- 
mittee have got rid of between 2,000 and 2,500 horses during the 
past 12 months, through using electric, instead of horse traction. 
They now hold about 1,100 horses, most of which will shortly be 
sold. The returns for five week’s working from October 7th to 
November 10th show the following totals:—Receipts, £42,623 
lis. 5d., as against £35,904 3s. 44d. last year.; passengers, 8,708,459, 
as against 6,542,847; mileage, 929,780, as against 761,159 ; vehicles, 
horse cars and ‘buses, 75; electric cars, 221; total, 296, as against 
horse cars and ‘buses, 250; electric cars, 49; total 299, in the 
corresponding period of 1899. ö 


‘T'wo accidents in working the new electric car system at Liver- 


pool are reported. In one case a car on the Green Lane route ran 
into aherd of cattle which had debouched upon the track at right 
angles, from aside lane. One beast was killed and others were 
badly injured. Inthe second case, a car descending the Everton 
Village incline, failed to slow sufficiently to avoid colliding with an 
ascending car. Both cars were damaged, but the passengers escaped 
without serious injury. 


The Metropolitan Railway and Electric Traction.— 
The attention of the directors of the Metropolitan Railway Com- 
pany has been drawn to a Parliamentary notice which has been 
advertised of a Bill to be deposited by the British Westinghouse 
Electric aud Manufacturing Company, Limited, for the next session 
of Parliament, from which it appears that powers are to be sought 
by that company, in connection with the substitution of electrical 
for steam traction, on the.systems of the Metropolitan and District 
Railway Companies. With the view of preventing any misunder- 
standing, the directors of the Metropolitan Railway Company 
announce that the notice referred to has been published without 
their consent and without any previous consultation with them upon 
the subject. i 


Middlesex.—The Middlesex C.C. bave adopted the report 


of their Parly. Comtee., in which it was stated that they had given 
careful consideration to the resolution of the Ccil. as to the purchase 
of the tramway undertaking in the county, and had resolved 
that it was not desirable at present to promote a Bill or to insert 
the necessary Parly. Notice of a Bill for their purchase. 


Manchester.—It was decided on 19th inst. at a joint meet- 
ing of the Electricity and Tramways Committees, to at once take steps 
to appoint an expert, whose duty it should be to see the whole 
tramway scheme carried through to a successful end as rapidly as 
possible. The present position of the tramways undertaking is 
stated by a Manchester paper as fullows:—Everything that the 
Tramways Committee themselves cau do is being done, under the 
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direction of Mr. D. Boyle, the chairman, and with the enthusiastic 
co-operation of Dr. Bishop, the new chairman of the Electricity 
Committee. Five hundred men are engaged on the reconstruction 
of tlie permanent way, and this number will be doubled next spring, 
when it is hoped to reconstruct he straight track at the rate of two 
miles per week. Of the 430 cars ordered in January last, 190 are 
now under construction, and a large number will be ready for 
delivery in a month’s time. As previously stated, the first routes 
to be opened will be Cheetham Hill Road, Bury New Read, 
and Rochdale Road. It is hoped that the energetic action 
on the part of the Tramways Committee will enable them to be in 
a position to take over the Stockport Road aud the Hyde Road lines 
soon after the middle of next year. The Moss Side and Withington 
lines will follow, and afterwards the Ashton New Road, Ashton Old 
Road, Oldham Road, and other lines. Everything, however, 
depends upon the Electricity Committee. As Mr. J. M. M‘Elroy, 
general manager, has pointed out in a report to his committee, the 
construction of a large electric tramway system, regardless of the 
source of supply, is like building a solar system and leaving out the 
sun. With the assistance of an expert, and with both Committees 
concerned working harmoniously and energetically together, it is 
hoped that, although the original dates for taking over certain por- 
tions of the system cannot be adhered to, the limit of time allowed 
under the agreement for completing the conversion will not be ex- 
ceeded. On Saturday last the Committee visited London and 
interviewed five well-known experts. They also sent a deputation 
to Liverpool. It appears that preliminary arrangements for the 
appointment of an expert were made in London. It is stated that 
his duties will be as follows :— 1 d 

(1) To exercise general supervision over the present station in Dickinson 
Street; (2) to supervise the completion of Bloom Street station; (3) to under- 
take the ereetion at once of the new large station in Stuart Street, Bradford; 
(4) to ropot upon tbe prospects of the Electricity Committee being able to 
supply the power for running the cars on the Cheetbam Hill, Bury New Road 
and Rochdale Road routes, and devise means for so aiding the Dickiason Road 
plant that the routes oan be dealt with satisfactorily; and (6) to devise, if 
called upon, the overhead and car electric equipment for the new tram system. 
Practically, the new expert will have supreme control of all the tramway 


traction, and lighting arrangements of the electricity department until the 
present difficulties have been overcome. 


Nottingham. — The city engineer, Mr. A. Brown, con- 
fidently hopes that the electric tramcars will be available for public 
traffic over the Sherwood-Great Market Place route—the first com- 
pleted section of the electric tramways scheme for the city—in the 
course of the next few days. On Thursday in last week the 
Board of Trade inspection of the route was made by Mr. Trotter, 
and unlike the official trial on the previous Friday night every- 
thing passed off successfully. 


Sheftield.—Electricity has now taken the place of horse 
traction on the Brightside route of the city tramways. 


South Lancashire.—Notice has been given by the South 
Lancashire Tramways Company of their intention to apply to 
Parliament for powers to construct eight lines of tramways which 
will connect Ashton-in-Makerfield and Warrington, Worsley, 
Hulton, and Farnworth and Bolton and Darwen; also from Prescot 
through Huyton and Roby to join the Liverpool electric car system 
at Broadgreen; this extension will be in addition to the lines for 
which powers were obtained last session, for constructing an exten- 
sive system of electrical tramways in the districts of Earlestown, 
Leigh, Tyldesley and Eccles, having connection with the Manchester 
system. The lines for which powers have been obtained, and for 
which they are about to be sought, comprise 133 miles of electric 
track. The lines already sanctioned in the South Lancashire area 
comprise 88 miles of track, the St. Helens lines 22 miles, and the 
new lines for which powers are to be sought,.23 miles 5 furlongs. 


Spain.—Senor D. Luis Rouviere, of Barcelona, is the 
author of a scheme for the construction of an electric railway from 
Lerida to the French frontier. The necessary electrical energy 
would be generated by means of the utilisation of water-power on 
the route. 


TELEGRAPH AND TELEPHONE NOTES. 


— 


African Telegraphs.— The Chronicle Berlin corre- 
spondent states that the Estimates for 1901 contain an item of 
£10,000 towards the expense connected with the beginning of the 
telegraph line which will connect Dar Es Salam, in German East 
Africa, with Lake Tanganyika. This line will eventually join the 
Cape to Cairo wire. At present, however, it is only intended to 
push on with the line to Mpapua, a distance of about 270 miles 
from the coast. 


Brighton Telephones.—A sub-committee of the Tele- 
phone Committee has been appointed to look out a suitable site for 
telephone offices, and to report. 


The New Anglo-German Cable.—aA dispatch from 
Berlin states that the Post learns from a well informed source that, 
owing tu the unfavourable weather usually prevailing at this time uf 
the year, the new Anglo-German telegraph cable cannot be laid 
before the spring. The work of manufacturing the cable, which bas 
been entrusted to a German firm, is proceeding rapidly. 

The Pacific Cable. — The Sydney Daily Telegraph for 
October 22nd stated: —“ A message has been received from England 
by the Premier with reference to the Pacific cable. It is of a con- 
fidential nature, and, according to Sir William Lyne, of a satisfac- 
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tory character. A motion by Mr. Crick has been on the business 
paper of the Assembly for some time for the House to go into Com- 
_ mittee to consider the expediency of bringing in a Bill ‘to enable 
the Government of New South Wales to join with certain other 
Governments in the cost of construction and maintenance of a cable 
across the Pacific Ocean, and for purposes consequent upon and inci- 
dental to such object.“ It is possible that the Postmaster-General 
will shortly be able to proceed with this Bill.” 


Russian Telephony.—The Electrical World of New 
York prints a dispatch from St. Petersburg which says that the 
telephone systems of the Russian cities, hitherto operated by the 
State, were to be sold at auction on November 20th. It was 
understood that the St. Petersburg moncipal government would 
bid for the local franchise. 


Sunderland Telephones.— The Highways Committee 
has been considering the question of acquiring and controlling the 
telephones of Sunderland municipally. It was decided to approach 
Mr. A. R. Bennett and ascertain what his charges would be for 
advising the Council on the matter. 


Telegraphic Interruptions and Repairs :— 


CasBLzs. INTBRRUPTED, REPAIRED. 

Arxicaw—St, Louis (Senegal)-Batburst .. .. Aug. 25, 1900 .. 

St. Louis (Senegal)-Ten Pune 53 ae .. Nov. 11. 1900 oan 

Zanszibar-Mombassa es og .. Sept. 29, 1000 alg 

Zanzibar-Aden .. Nov. 9, 1900 . Nov. 26, 1900 
Sourn Auenicax—Pari-Maranhawe .. March 1, 1900 Pe 

Paramaribo-Cayenne eh .. Oct. 6, 1900 .. Nov. 21, 1900 

Cayenne-Pinheiro . . Nov. 26,1900 .. we 

Baroelona - Guanta - Cumana -  Poriiamar- 

Carupano (Venezuela) . Novel, 1900 : ; 
Falmoutb- Bilbao es Nov. 19, 1900 oe 
Havre-Waterville Nov. 8, 1900 . Nov. 28, 1900 
Daakia Oypiur . June 20, 1899 .. as 
New York-Cap Haitien .. Nov. 26, 1900 

LanDLuires :— 
Arnican—Majunge-Tananarive .. . Nov. 6, 1900 
Sours Ammon — Communications with all 
offices of Colombia beyond Buenaventura e 
Interior of Colombia landlines : .. Nov. 19, 1900 
Ecuador landlines . March 18, 1807 
Landlines west of Barquisineto and Coro. Nov. 1, 1900 
Barcelona (Venezuela: Ciudad (Bolivar) .. Nov. 1, 1900 
West Inpiaxn—Landilines to Baracoa, Guantago 
and Sagua de Tanamo. . Nov. 12, 1900 
Landlines between Puerto Plata and San 
y Domingo Cit os * pe en Nov. 20, 1900 es i ee 
Dominican landlines .. es 85 . Nov. 21,1900 .. Nov. 21, 1900 
OCrtwese—Tientsin-Pekin... ia ve . June 12, 1900 . 
Pekin-Kalga. oe ee Ld ae . oe June 14, 1900 ee ee 
Kalgan-Maimatohin * co oe oe June 80, 1900 oe ae 
Tientsin, via Shanghai .. es oe .. June 16, 1900 oe 
Tientsin-Niuchwang ee ee ee June 18, 1900 oe ee 
All ee F Cochin ‘Chins with 
Oot. 28, 1900 
Communication ' between Saigon and North 

Annam and Tonkin . Oct. 28, 1900 
Communication via Hanekino " ‘interrupted 

on Persian territory . as . Feb. 24, 1900 


Wireless Telegraphy.— A New York 1 says 
that the French War Department has decided to devote $80,000 to 
secret experiments with wireless telegraphy with a view to 
perfecting its campaign applications. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.— December 22nd. The E.L. Committee wants 
tenders for storage batteries, Bee “Official Notices ” to-day. 


Ayr.—December 7th. The Tramways Committee wants 
tenders for overhead work, poles, brackets, section boxes, &c.; also 
underground work (feeders and other cables, conduits, trenching, 
&.) for the electric tramways. See Official Notices * to-day. i 


Bermondsey.—December 3rd. The Vestry invites ten- 
ders for 71 cast-iron arc lamp columns, arc and incandescent lamps, 
automatic switches and fittings. Sce Official Notices” November 
16th. ~ 


Bexhill.— December 10th. The U.D.C. wants tenders 
for water-tube boiler and pipework, and one 150-K w. steam dynamo. 
Bee Official Notices” November 23rd. 


Birkenhead.—December 4th. The Corporation wants 
tenders for switchboard and instruments for the tramways power 
station, Craven Street. See “ Official Notices” November 23rd. 


Blackpool.—December 17th. The Corporation wants 
tenders for the supply of arc lamp carbons aud oils for one year. 
See Official Notices“ November 23rd. 


Brighton. — December 6th. The Council invites tenders 
for points, crossings, sole-plates, manhole covers and gulley-grates, 
tie-bars, fish-bolts, &c., for the electric tramways. See Official 
Notices” November 16th. 


Brighton.—December 13th. The Council wants tenders 

for the construction of permanent way including bonding, &c.; 
ving all tramway tracks with wood, &c. See ‘Official Notices” 
ovember 16th. 


Bristol.— December 20th. The Electrical Committee 
wants tenders for induced draught plant, steam and electric pumps, 
aud water-softening plant. See“ Official Notices“ to-day. 


Buxton. — December 6th. The U. D. C. wants tenders for 
wiring the Town Hall. See Official Notices ” to-day. 


Copenhagen. January 38rd, 1901. The Corporation 
invites tenders for three 530-K w. dynamos, switchboards, &c. See 
“ Official Notices November 23rd. 


Harrogate. December 25th. The Corporation wants 
tenders for two Lancashire boilers, with economiser and fittings. 
Sec Official Notices” to-day. 


Hendon.—December 81st. The U.D.C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-Kk w. 
steam dynamos, motor transformer, &c.; condensing plant, crane, 
switchboard work, battery, mains, meters, and workshop equipment 
for electricity works. See “Official Notices” November 16th. 


Leeds. December 10th. The Markets Committee invite 
tenders for the purchase of belt-driven electric lighting plant, now 
at the Kirkgate Market, comprising one pair of Robey's 30-B. H. p. 
gas engines; one pair of dynamos, made by Mr. Harding Churton, 
each 180 amps., 110 volt», 850 revolutions, including belting, water 
tauks, lamps, switchboard, and fittings. For further particulars 
apply at the City Engineer's office, Municipal Buildings, Leeds. 


Leigh.—December 17th. The Electricity and Tramway 
Committee wants tenders for mains, and for 1,000 220-volt incan- 
descent lamps. See two Official Notices“ to-day. 


Manchester.—December 1st. Tenders are wanted for 


twelve workmen’s electric cars. See Official Notices November 


23rd. 


Newington (Southwark). — December ard. The 
Electric Light Committee of the Southwark borough, wants tenders 
for the erection of back E.M.F. cells at the clectric light station. 
See Official Notices November 22rd. 


North-Eastern Railway. December 10th. The direc- 
tors want tenders for the undermentioned articles during the six 
months ending June 30th, 1901 :—(1) Telegraph apparatus; (2) Tele- 
graph wire and line stores. Forms of tender on application to 
Mr! Gra ves, Telegraph Department, York. 


Paraguay. January 15th. The municipality of Asomp- 
tion, re is oe tenders for the electric lighting of the 
town. Bond, £ * te 


Partick. 3 Ath.“ The Commissioners want ten- 
ders fot electricity meters, demand indicators, and fuses. See 
Official Notices November 231d. 


Portsmouth. — December 7th. The Corporation wants 
tenders for permanent way construction and underground feeders 
for the electric tramways ; also for overhead electrical equipment., 
See two “ Official Notices November 93rd. 


Rathmines.—January 11th. The District Council 
wants tenders for Lancashire boiler, 300-K w. steam dynamo, cou- 
deusing apparatus and pipework, switchboard extension, mains, and 
public lighting (incandescent). See “ Official Notices“ to-day. 


Stavanger. January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 


cation or transmission of power from the Altesrig Waterfalls to 


Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Swindon.— December 24th. The Corporation wants 
tenders for the supply of three high speed triple-expansion steam 
dynamos, balancer, and motor-generator for electricity works. See 
“ Official Notices to-day. 


Tyne.— November 30th. The Tyne Improvement Com- 
missioners want tenders for the electric lighting of the Northum- 
berland and Albert Edward Docks, including everything but the 
generating plant. See “ Official Notices” November 23rd. 


West Ham.—November 30th. The Council wants ten- 
ders for two 25-B. H.P. oil engines, two 15-kw. dynamos, battery and 
switchboard for the Dagenham Hospital, Essex. See Official 
Notices November 23rd. 


CLOSED. 


Belfast.—The Gas and Electric Committee have placed a 
contract for cast-iron pipes with Messrs. R. Laidlaw & Sons. The 
tenders for plant for the electric station have been referred to the 
engineer for report. 


Bristol.—The Electrical Committee has accepted the ten- 
der of the E. P. S. Company for batteries at Temple Back; also that 
of Messrs. Higginbottom & Mainock for a travelling craue at Avon- 
bank, theirs being the lowest submitted. 

Glasgow.—Messrs. Lowdon Bros. have secured the 
contract for the wiring and other appliuuces required in connection 


with the electric lighting of the Grand Avenue at the Glasgow 
Exhibition. 


Hastings.—The Gilbert Are Lamp Company, Limited, 
Chingford, bave received a contract for an extension of open type 
arc lighting for Hastings Corporation. 
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Devonport.— The following tenders have been recom- 
mended by the Electricity Works Committee for acceptance by the 
Council. Mr. Charles Furness is the borough electrical eugineer :— 


Section A.— Buildings exclusive of chimney and flues (9 tendera), 
Mr. A. H. Cole. “a 5 oP i ss 
Section D.—2 vertical engines (22 tenders), Part 1, S. Z. de 

Ferrantli . ss 88 es bts 5 9 Ss 

Section D.—Part 2, 2 generators, balancer (22 tenders), battery, 

booster and motor, E ectric Construction Company, (22 


tenders) .. mA 2 és 885 ae 155 ae .. 8,659 
Section D.—Part 8, switchboard, Electric Con:truction Com- 

pany, (subject to certain deductions) (11 tenders) 8 .. 2,922 
section E.— Storage battery (7 teaders), A-hmore, Benson 

Pease & Co. s% Ta 92 13 i 8 2 .. 2,60 
Section F.—lt-ton crane (7 tenders), Higginbottom & Mannock 326 


The following tenders were recommended for acceptance :— 


Babcock & Wilcox, two boilers and mountings ye za .. £1,950 
Bennis & Co., stokers and automatic dampers 955 i š 585 
Green & Son, economiser .. 2 am ee ss 835 ia 440 
Glenfield & Kennedy, tanks and meter 95 a 5 a 274 
Mather & Platt, grease filter ws so ss ee divs s 

Carruthers & Co., valve chest ae Pe a es 60 


London.—The London County Council on Tuesday had 
under consideration the following tendcrs received for the supply of 


arc lamps for the lighting of the Victoria Embankment and 
Westminster Bridges :— 


* 


Gilbert Arc Lamp Company .. sa a 72 . £2,209 18 6 

i ši 10 š (alternative) (accepted) .. . 2,615 0 0 
New Century Arc Light Company oe i oe os 2,330 0 0 
Crompton & Co. 5 95 xs oe 852 ia ss 2,598 0 0 
Oliver & Co. .. 155 as L «ange r ihe 2,910 11 6 
„ „ „ (alternative). a a ats oa ae 2.676 2 0 
Veritys, Limited s 1 5 sè “a “ ie 2,959 12 0 
General Electric Company aig age 95 wa is 8320 0 0 


In a report on these tenders the Highways Committee mentioned 
that the Gilbert Arc Lamp Company had submitted two modified 
proposals in addition to its tender in accordance with the specifi- 
cation. Those proposals were for the use of (1) split globes at a 
cost of 30s. each extra, for the parapet lamps; and (2) specially long 
carbons at an extra cost of 50s. each, for the kerb lamps, The 
engineer stated that split globes were not specified as they were not 
in general use; but that the adoption of them would facilitate the 
trimming and cleaning of the lamps, and that the extra cost would 
be about £105. As regarded the second proposal, the engineer stated 
that probably a considerable saving would be effected in the cost of 
- trimming, although some loss might arise from breakage through the 
use of such long carbons, and that the extra cost if the proposal 
were adopted would be about £200. The engineer was of opinion 
that the advantages to be gaincd by the adoption of both proposals 
would justify the increased expenditure; and on the recommendation 
of the committee the Council accepted that company's tender for the 
sum of £2,515. 


FORTHCOMING EVENTS. 


Friday, November 30th.—At 8 p.m. Institution of Junior Engi- 
| neers. Inaugural Mecting of 20th session, West- 
minster Palace Hotel, Sir Lowthian Bell, Bart., F. R. S., 
delivers the Presidential Address. i x 
At 8 p.m.—The Faradian Club. Lecture by Prof. C. A. 
. Carus-Wilson on “ Swiss Polyphase Railways.” 
Saturday, December 1st.—At 2.0 p.m. and 3.0 p.m. The Institution 
' of Electrical Engineers (Students’ Section). Visit to 
Generating Station of Waterloo and City Railway. 
The Society of Model Engineers. Annual conversazione, 
Memorial Hall, Farringdon Street, E.C. :— l 


Lectures and Demonstrations.—A lecture by Mr. Macfarlane 
Gray, M. I. Mech. E., on“ Power"; Mr. Olaf. F. Bloch will give 
a chemical demonstration on?“ Explosives” ; a lecture by Mr, 
E. L. Pearce, entitled“ Induction Coil Experiments’; a 
poe demonstration of glass blowing by Mr. T. Bolas, 


Tuesday, December ath.—At 8 p.m. Society of Arts, Cantor 


Lectures. Electric Oscillations and Electric Waves,” 
by Prof. J. A. Fleming, M.A., DSc., F.R.S. Four 
lectures. Lecture I[.—‘“ Electric Resonance.” The 


free period of vibration of an electrical system Tuned 
or resonant circuits.— Damping of oscillations—Good 
and bad radiating circuits—Llectric resonance as a 
phenomenon in optics. ` 
Wednesday, December 5th.—At 7.30 p.m. Institution of Elec- 
trical Engineers. Meeting of Students’ Section. 
Papers to be read:—“ Bipolar Machines,” by Mr. 
R. L. Pearson; “ Multipolar Machines at the Paris 
Exhibition,” by Mr. C. T. Stephenson. 
At 8 p.m.—Society of Arts. Third Ordinary Meeting. 
“ Road Traction,” by Prof. II. S. Hele-Shaw, LL. D., 
- F.R.S. Sir Alexander Binnie will preside. i 
Friday. December 7th.—At 4.0 p.m. Institution of Electrical 
Engineers. Students’ visit to the Electrical Stan- 
dards Laboratory of the Board of Tradc, 8, Richmond 
Terrace, Whitehall. 


invented by Valdemar Poulsen. 


Thursday, December Gth.—At 8 pm. Röntgen Society. Meeting 
at 20, Hanover Square. Mr. J. Mackenzie Davidson, 

M.B, will give au exhibition and description of his 

Stereoscopic Fluoroscupe aud a New Rotary Mercury 

Break. 

January Ird.— Mr. A. W. Isenthal: A paper. 

Arrangements are being msde for an evening devoted to X ray 
work durong tne late military operstions, an Ex,, ibition even- 
iag (smoking, &.), as last sess'on; and a Di cussion" even- 
ing, subje-t: “X Ray Therapeutic“; “ and Mr. J. Cadett 
promises a paver on S me X Ray Improvem- nis.“ 

At 8 p. m.— Civil aud Mechanical Eugineers' Society 
Meeting, paper on Valve Gears and Valve Diagrams,” 

l by Prof. R. H. Smith, M. I. E. E., &. ; 
Saturday, December 8th.—At 3 p.m. Visit of Institution of Jumor 

Engincers to the London United Tramways Com- 

pauy's electric generating station at High Road, 

Chiswick. 

Institution of Electrical Engineers. Students’ visit to the 
Manchester Square station of the Metropolitan Elec- 
tric Supply Company. 

Tuesday, December 11th.—Institution of Electrical Engineers 

(Manchester Section). Meeting at Owens College, 

Manchester. 

Wednesday, December 12th.—At 8 p.m. Institution of Electrical 

1 Eugineers, (Glasgow Section). Meeting at the Institu- 
tion of Engineers and Shipbuilders, Bath Street. 

Thursday, December 13th.—At 8 p.m. Institution of Electrical 

N Engineers. Meeting at the Institution of Civil Engi - 
neers, Grèat George Street, S.W. 

Friday, December 14th. —At 8 p.m. Institution of Mechanical 

Eugineers, Storey’s Gate, S.W. Power Gas and 

Large Gas Engines for Central Stations, by H. 4. 

Humphrey, Northwich. 


NOTES. 


What's in a Name ?—A curious confusion arose at the 
meeting of the Institution of Electrical Engineers on 
November 22nd, with regard to the recording telephone 
This marvellous instru- 
ment (which we fully described in our issue of October 12th) 
is rightly called the “ telegraphone ” ; but Mr. Gavey gave 
it as the“ microphonograph,” and was solemnly corrected 
by Mr. Hammer, who said it was the“ telephonograph ”! 
Prof. Thompson, with his customary regard for accuracy of 
nomenclature, gave the correct appellation. Mr. Dane 
Sinclair had another version—the “telophonograph.” Asa 
matter of fact, the telephonograph, which also was described 
in our issue of October 12th, but briefly, is the invention of 
Mr. E. O. Kumberg, associated with Mr. Higgins, of the 
Exchange Telegraph Company, and consists of a real com- 
bination of a phonograph and telephone. We are unable to 
call to mind any instance in which the electrical Press of 
London has pooh-poohed”’ the telegraphone, as stated by 
Mr. Dane Sinclair; we certainly never did so. Will Mr. 
Sinclair kindly give details, when he next has occasion to 
criticise our contemporaries ? 


“A Dangerous Thing.“ — Our contemporary of the 


. jealous complexion is given to passing on the contents of 
the technical electrical journals sour comments which are 
not always evidence of superior knowledge. For instance, 


we were some time ago gravely corrected for speaking of 


boosters driven by shunt-wound motors—because, said 
Mentor, the shunt-wound motor is as much part of the 


booster as the dynamo! Has our amiable critic never 
seen a booster driven by a steam engine or by a turbine? 
The kind of criticism, however, more favoured by, and 
more within the capacity of, our revered contemporary, 1 
verbal criticism; and a supposed error in our issue of 


16th inst. is seized upon with a triumphant flourish—* Of 


course “ is meant, but the misprint makes terrible nom 
sense of the article.” The article in question is that cf 
M. Guarini and Lieut. Poncelet on “ Wireless Telegraphi 
with Repeaters,” and the authors, having explained that 
they had reduced the time required for the mechanic! 
operation of the relays to an extremely small value, 
remarked that the time constant of the induction œ: 
causes delay, through prolonging the depression of th 
sending key—that is, the time f, as printed. Ve sw 
ultra crepidam; our Mentor would do well to confine bt 
attention to orthography, and to let technical matters alone. 
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Machine Tools.—The Daily Chronicle says that the 
Technical Instruction Committee of the Sheffield Corpora- 
tion recently made a special grant of £1,200 to the 
University College, Sheffield, for the purpose of acquiring 
modern machine tools. Prof, Ripper, principal of the 
school, has established a machinery department in which his 
pupils will be able to study the most modern types of 
machine tools in the world’s markets. The proposal to in- 
troduce tools of foreign manufacture has met with opposi- 
tion on the part of local manufacturers, but the department 
considered that it is of the greatest importance that the 
young mechanics of Sheffield should have an opportunity of 
becoming acquainted with the most approved methods of 
machine shop practice. In the equipment of the new depart- 
ment, accordingly, nationality has not been taken into con- 
sideration, but a careful selection has been made of the best 
tools, both European and American. As regards the 
nationality of the various tools Great Britain is decidedly in 
the shade, Germany and the United States having secured 
the majority of the orders. It is quite possible that those 
dissenting local manufacturers might learn a useful wrinkle 
or two by taking a course in the new machinery department. 


Return of Electrical Engineers Volunteers.—We 
understand that the group of gentlemen who organised the 
send-off dinner at the Prince’s Restaurant in February are 
arranging for (as far as may be possible) the same hosts to 
give a welcome-home dinner in the same restaurant. The 
date, as at present fixed, will be Monday, December 17th, 
and any alteration (if any be necessary) will be announced. 
Mr. Henry Edmunds, of 2, Queen Anne’s Gate, is hon. 
treasurer, and will be glad to receive the names of gentlemen 
who wish to act as hosts in place of any of the original hosts 
who may be unable to attend.. The subscription of each 
host, covering the cost of his own dinner, inclusive of wine, 
will be two guineas, 

The E.E.R.E. Volunteers propose to entertain the South 
African Detachment to a dinner and smoking concert at the 
Trocadero, on Saturday, December 15th, Mr. H. A. Barrett, 
Sapper, is acting as hon. sec., and communications should be 
addressed to 13, Victoria Street, S.W. 


American Automobile Shows.—With the close of one 
automobile show in New York another began at the Grand 
Central Palace. There elaborate preparations for a 10-day 
show, opening on Wednesday evening, November 14th, had 
been made. The Palace Show was not a duplicate of the 
Garden Show. It afforded room for many vehicles that 
were on view for the first time. 

The Electrical World makes the following editorial com- 
ments on the claims of the electro-mobile :— 


That electrics are well to the front must be the firm opinion, we 
think, of every one who has visited the Madison Garden show. In 
ease of control by man or woman, in cleanliness, in absence of 
odour, heat, vapour, and jar, they are unapproachable; and while 
all the other types have undeniable merits, it is clear that the 
electrics are in the competition to stay, sure of public approval and 
patronage, particularly in the cities. While we prefer a substantial 
vehicle ourselves, we must confess to a strong feeling in favour of 
the light new piano box” electric automobiles so much in 
evidence at this show, with lessened weight of battery. and a 
marked diminution in price. For these a large range of customers 
awaits, to whom with increasing facilities for charge, a new 
pleasure opens up denied to them under the old régime of the horse. 

Manufacturers report themselves as pleased with the result, 
although they took action wisely to check the growing tendency to 
increase the number of automobile shows. -They would soon bank- 
rapt themselves if they did not put a sharp limit on that form of 
expense. There are other ways of reaching the customer, and 
the vital question is how to create and fill the demand. From per- 
sonal investigation we can say that a large patronage is to come 
from a portion of the community very much in evidence at the 
show, but not yet reached, namely, the people of moderate means 
who have never felt able to keep their carriage ” in the cities. So 
far, automobiles have been built for fashionables and industrials, 
but in stage lines and in low-cost vehicles a field without limit is 
opening up. We venture to believe that more automobiles can be 
sold in this country, for example, to private users/ on the instal- 
ment plan, than pianos, and the number of pianos thus disposed of 
runs into more hundreds of thousands than any automobile manu- 
facturer has yet set down in his calculations. 


Birk beck Institution.—The annual distribution of 
prizes and certificates to students attending this well-known 
Institution took place last Wednesday evening. Sheriff 
Sir W. P. Treloar presided, and Lord Kelvin performed the 
ceremony and addressed the mecting. 


American Impressions.—Mr. R. W. Allen, of Queen's 
Engineering Works, Bedford, has just returned from a 60 
days’ tour in the States, and in a letter to the Times of 
yesterday he has written his impressions, from which we 
make the following extracts :—“ J visited most of the prin- 
cipal electric construction companies, engine builders, tool 
makers, locomotive works, steel works, and electric power 
plants, and in every case and everywhere I saw how far and 


away advanced they are over us in methods of construction, 


design and magnitude. One electric power station in New 
York alone has 66,000 H.P., and their success is due to the 
extraordinary care and attention which are given to every 
minute detail, not one point being missed . . . . Unless we 
radically alter and improve our system generally, we shall be 
left far behind . . . . It is not only in engineering we are 
behind ; it is the same story in many branches of industry. 
.. . If the British employer would only admit that he is 
beaten, endeavour to reorganise and make a fresh start, I 
believe we might yet hold our own and regain much of the 
lost foreign trade.“ 


An Electrical Engineer's Slander Case.— Lord Stor- 
month Darling, in the Court of Session on Tuesday, approved 
of issues for the trial of an action in which Francis Teague, 
burgh electrical engineer, Paisley, sues Dr. William Russell, 
52, High Street, Paisley, for £1,000 damages for alleged 
slander. The defender is a member of Paisley Town Council, 
and one of the members of the Electrie Lighting Committee. 
The pursuer avers that at a meeting of the Electric Lighting 
Committee on September 24th, 1899, the defender used 
language which represented that the pursuer was an agent 
for the sale of electrical lamps, and obtained a royalty 
thereon, and that with ‘a view to earning the royalty, he 
refused to discharge his duty as a servant of the Town 
Council, and declined to connect an intending consumer's 
electric lighting installation unless the consumer agreed to 
purchase the lamps in which the pursuer was interested. 
The statement is said to have been a malicious invention. 
The defender denies the slander, and pleads privilege. 


Reply to “H.J.S.’—No harm whatever is. done by 
drilling a small hole in the porous pot of a Leclanché cell 
to allow the solution to saturate the interior more quickly. 
The sole object of the pot is to hold the depolarising agents 
in position against the carbon element. For ringing an 
electric bell, we have found a plain carbon and zinc in sal- 
ammoniac solution entirely satisfactory in every way without 
any depolariser. 


Lectures.—On Saturday evening Mr. W. A. Chamen, 
the city electrical engineer, gave a popular lecture in the 
Corporation Galleries on The Municipal Electric Service,” 
Bailie W. Maclay, chairman of the electricity department, 
presiding. My. Chamen gave a history of the electric supply 
in Glasgow from its commencement, and showed a large 
number of lantern slides. 

Sir William Preece lectured at the Owens College on 


Monday evening on “ Intercommunication by means of 


Electricity.” 

On 28th inst., at the City of London College Science 
Society, Mr. W. J. Tennant read a paper on Wrinkles in 
Patent Law and Practice.“ 

On Wednesday night Mr. S. A. Stammwitz lectured on 
“Wireless Telegraphy“ (with experiments) at the Shore- 
ditch Wesleyan Mission, Hackney Road.“ 


Personal.—Mr. Appelbee, chief electrical engincer of 
the Cardiff Corporation electric lighting station, has been 
appointed to a similar position by the Ashton Electricity 
Committee. | i 

Mr. Wm. Sillery has been appointed resident elcctrical 
engineer at Wrexham. | 


Electrical Treatment of Lead Poisoning. — The 
decision of the Governors of the North Staffordshire 
Infirmary to introduce into their institution an electrical 
equipment for the treatment of lead poisoning cases has 
taken definite shape. Subscriptions have been got together 
for installing apparatus for electric baths, X ray apparatus, . 
&c.; certain rooms have now been allocated, and 
authority given for the work to be done, 
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The Cheltenham Accident.—On the 21st inst. the 
inquest was held on the body of Richard Edwards, electrical 
jointer, in the employ of the Cheltenham Corporation, who 
met with his death at the Manchester Street sub-station of 
the electricity works in that town on 13th inst. The Home 
Office was represented by Mr. Maitland and Mr. Pendock. 
The evidence was to the effect that deceased was engaged in 
testing transformers at the sub-station. He was last seen by 
a fellow workman in the act of inserting a fuse in one of 
these transformers—which was, of course, dead,“ but no 
sooner had his companion turned his back than he heard a 
cry, and, turning round, saw the deceased in a sitting 
posture on a “live” transformer, which stood close to 
where Edwards was working. This latter transformer, it 
should be explained, was covered by an india-rubber mat— 
a complete protection against contact with the “live” 
metal—but in his fall the deceased appears to have dis- 
arranged the mat and exposed a portion of the transformer, 
and it is supposed that some part of his body came in con- 
tact with the current, which was sufficient to cause instant 
death, the pressure ‘being 2 2,000 volts. A post-mortem 
examination was made by Mr. Powell, surgeon, who found 
the organs of the body healthy, and who gave it as his opinion 
that death was due to paralysis of the heart, the result of a 
shock such as might be occasioned by electric current.—The 
jury returned a verdict in accordance with the medical evi- 
dence. : They added a recommendation to the effect that the 
electrical engineer and the Corporation would consider 
whether some better and more efficient steps might be taken 
to protect machinery of this kind, so as to prevent a similar 
accident in the future—The Mayor (Alderman Norman) 
remarked that anything which could be done in this direction 
should be done. 


Prof. Fleming’s Cantor Lectures.—The first of the 
course of Cantor Lectures on Electrical Oscillations and 
Electric Waves” was delivered by Prof. J. A. Fleming on 
Monday night. Numerous experiments were shown. 


Fatality.—The explosion at the Metropolitan Electric 
Supply Company’s Sardinia Street station, to which we 
referred last week, caused the death of a stoker. The evi- 
dence at the inquest showed that a seam of a boiler tube had 
given way, and deceased was severely scalded. He was 
admitted to King’s College Hospital able to stand and to 
talk, but numerous burns were found on the body, and he 
died the next day from shock. The’ inquest on 22nd inst. 
stood adjourned. Mr. Reginald Todd said he thought that 
there was an original defect in the weld of the tube, which 


had bevome weak to bursting point by natural deterioration. 


The jury returned a verdict of Accideutal death,” and 
exonerated the makers of the boiler from all blame. 


Students’ Section of the Institution of Electrical 
Engineers.—A special visit for student members who are 
not attending any of the Technical Colleges in London will 
take place at 4.0 p.m., on Friday, December 7th, to the 
Electrical Standards Laboratory of the Board of Trade, 8, 
Richmond Terrace, Whitehall. Mr. Ll. R. Lester is the 
hon. sec. of the Students’ Section. 


The Institution of Electrical Engineers,—The 
Council of the Institution of Electrical Engineers has 
arranged, with the kind permission of the Institution of 
Mechanical Engineers, that if the discussion on Mr. Lang- 
don’s paper read last night had to be adjourned, a second 
extra meeting should be held, also at the Institution of 
Mechanical Engineers, on Thursday next, December 6th. 


New Journal.—We are informed that a new monthly 
journal will shortly make its appearance. It will be known 
as the Alertro-Chemist and Metallurgist, and the office of 
the paper will be that of Messrs. Sherard Cowper-Coles & Co., 
Limited, 82, Victoria Street, S.W. 


Wireless Telegraphy. — Receiving and transmitting 
instruments on Marcomi’s system will be installed at the 
Esex Manufacturers’ Exhibition, in aid of the Essex 
disabled soldiers, to be held at the Shire Hall, Chelmsford, 
on December 12th, 13th and 14th. 


NEW COMPANIES REGISTERED. 


Claud Hamilton (Aberdeen), Limited (4,662).— 


This company was registered at Edinburgh on November öth, 


with a capital of £5,000 in £1 shares, to acquire and carry ou the 
business of electrical engineers and contractors carried on at Aber- 
deen and Inverness by P. C. Middleton & Co., Limited. The sub- 
scribers (each with one share) are:—Claud Hamilton, 247, St. 
Vincent Street, Glasgow, electrical engineer; Alex. Ferguson, 236, 
W. George Street, Glasgow, chartered accountant; G Watson, 
53, Bothwell Street, Glasgow, naval architect; David Alexander, 
247, St. Vincent Street, Glasgow, electrical engineer; R. Clement 
Boyd, 82, W. Regent Street, Glasgow, writer; James Y. Collie, 
25, Union Street, Aberdeen, advocate ; and P. C. Middleton, Elstree 
Forest Road, Aberdeen, electrical engineer. The number of 
directors is not to be less than two nor more than four ; the first are 
Claud Hamilton, J. Y. Collie, Alex. Ferguson and P. C. Middleton; 
qualification, 150 shares; remuneration as fixed by the company. 


Inperial Electric Supplies Company, Limited 
(67,681'.—This company was registered on November 5th, with a 
capital of £50,000 in £1 shares, to adopt an agreement with G. 
Bargate, G. S. Hertslet, H. W. Knott, E. P. Harvey and J. L. Bell, 
and to carry on the business of electricians, electrical and general 
engineers, manufacturers of electrical and other apparatus, tool 
makers, and manufacturers of motors, switches, transformers, 
sockets, circuit breakers, meters, lampx, &. The first subscribers 
(each with one share) are:—G. Bargate, Constitutional Club, W., 
gentleman; G. 8. Hertslet, 22, Linacre Road, N.W., gentleman ; 
R. I. Browne, 17, St. Olaf's Road, Fulham, S. W., retired; E. Bird. 


5, Gray's Inn Square, W. C., solicitor; H. Edmonds, 20, Beechfield p 


Road, Catford, accountant ; H. G. Powell, Hillside, Highgate Road, 
N.W., accountant ; and W.T. Wills, 127, Lumley Buildings, S.W., 
clerk. The number of directors is not to be less than two nor more 
than seven; the first are (J. Bargate, G. S. Hertslet, H. W. Knott, 
and E. P. Harvey; qualification, £1,000; remuneration as fixed by 
the company. 


William Douglas, Limited (4,664).—This company 
was registered in Edinburgh on November 7th, with a capital of 


E „000 in £1 shares, to acquire the business carried under the style 


of William Douglas, 11, Picardy Place, Edinburgh, and to carry on 
the business of telephone and electrical engineers in all its branchea 
and departments. The first subscribers (each with one share) are: 
-W. Douglas, 11, Picardy Place, Edinburgh, clectrician; W. 
Macintosh, 11, Picardy Place, Edinburgh, electrician ; Mrs. 8 
Douglas, 20, Leopold Place, Edinburgh; Miss Ella Douglas, 20 
Leopold Place, Edinburgh; Janies Douglas, Abbey Street, Edin- 
burgh, clerk ; James McCall, Abbey Street, Edinburgh, engineer; 
aud A. Wright Gilchrist, 9, Alexander Street, Partick, gentleman. 
Registered without articles of association. 


General Electric Company of Ireland, Limited 
(2,509).—This company was registered in Dublin on November 15th, 
with acapital of £2,000 in £1 shares, to construct, purchase, lease, or 
otherwise acquire any’ tramway or tramways in the Counties of 
Dublin and Wicklow, or in the vicinity thereof, and to carry on the 
business of electricians, electrical and general engineers, &. The 
first subscribers (each with one share) are:—Vere Ward Brown, 
Balnagowan, Rathmines, merchant ; Johu Chambré, Mesgril House, 
Dublin, merchant; W. M. L. Joynt, 66, Northumberland Road, 
Dublin, B.L.; W. R. McTaggart, Deepwell, Blackrock, Co. Dublin, 
cycle manufacturer; L. R. Oswald Sealy, Rathclaren, Bray, Co. 
Wicklow, gentleman ; Harry Maginn, 101, Phibsboro' Road, Dublin, 
clerk ; and R. M. Hennesey, 31, Foster Terrace, Ballybough Road, 
Dublin, clerk. The number of directors is not to be less than two 
nor more than seven; the subscribers are to appoint the first; 
qualification, £50 ; remuneration as fixed by the company. Regis- 
tered office, 22, Nassau Street, Dublin. 


Perfect Light Company, Limited (67, 776).— This 
company was registered on November 13th, with a capital of 
£25,000 in £1 shares, to adopt an agreement with the Scott - Snell. 
Phillips Syndicate, Limited, and M. Lachman, and to carry on the 
business of electricians, manufacturers of electrical and lighting 
apparatus and lamps of all kinds, &c. The first subscribers (each 
with oue share) are :—A. I. Ellis, 26, Tytherton Road, N., merchant ; 
T. Thomas, 65, Moorgate Street, E.C., tailor; M. Lachman, 22, 
Palace Court, West, engineer: C. S. Snell, Culver Park, Saltash, 
Cornwall, engineer: S. A. Howell, 16, Paternoster Row, E. C., 
solicitor; A. C. Snell, 6, Winsham Street, Clapham, S. W., artist: 
and F. A. Snell, 57, Leathwaite Road, S. W., engineer. The number 
of directors is not to be less than three nor more than tive. The 
first are C. S. Snell, C. W. Phillips and M. Lachman. 


French Electric Lighting Boards, Limited (67,81). 
—This company was registered on Nox ember 15th, with a capital 
of £4,000 in .£1 shares, to acquire from E. P. Sachs the benefit of 
certain existing inventions relating to electric lighting boards fer 
luminous advertisements or otherwise. The first subscribers (each 
with one share) are:—J. Feil, 53, Klondike Road, Balham, S. W. 
secretary ; C. Broomfield, Dashwood House, E. C., gentleman : S. C. 
Whittle, 40, Carlingford Road, West Green, N., accountant ; F. E 
Mardon, Dashwood House, E. C., clerk; W. E. Bennett, Dashwood 
House, E. C., clerk; B. Blewitt, 22, Grove Road, Wanstead, articled 
clerk ; and W. Brider, 43, Appach Road, Brixton, S. W., clerk. Toe 
number of directors is not to be less than two nor more than five, 
the subscribers are to appoint the first; qualification, £10; remu- 
neration, £100 each per annum (£50 extra for the chairman’ and 2 
share in the protits. Registered office, 7, Pall Mall, S. W. 
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Ross Electric Light and Power Company, Limited 
(67,825).—This company was registered on Nov. 16th, with a capital 
of £8,000 in £1 shares, to carry on in the Urban District of Ross, 
Hereford, the business of an electric light and power company in 
all its branches. The first subscribers are:—J. Mackay, Reay 
House, Bodenham Road, Hereford, contractor, with 100 shares; 
C. Allmond, Mitre Hotel, Hereford, licensed victualler, with 100 
shares; J. Parker, 14, Nelson Strect, Hereford, civil engincer, with 
100 shares; A. Johnson, The Highlands, Hereford, civil engineer, 
with 50 shares; E. C. Gurney, 12, High Town, Hereford, grocer, 
with 50 shares; H. Southall, The Craig, Ross, gentleman, with 10 
shares; and F. W. Wintle, Bank Offices, Ross, accountant, with 10 
shares. The number of directors is not to be less than three nor 
more than seven. The first are J. Mackay, J.P. (chairman), E. C. 
Gumey, C. Allmond, and A. Johnson, J.P.; qualification, £50. 
Registered office, 8, St. Mary’s Street, Ross, Hereford. 


Whittaker Bros., Limited (67,858).—This company 
was registered on November 20th, with a capital of £7,000 in £1 
shares, to adopt an agreement with J. H. Whittaker and B. W. 
Whittaker to carry on at Derby, Kidderminster, and elsewhere the 
business of an electric light and power company (including tele- 
graphy and telephony), to construct, maintain, and deal with cables, 
wires, lines, accumulators, lamps, works, &c., and to carry on the 
business of electrical and other motor car manufacturers, electrical 
and general engineers, launch builders, &c. The first subscribers 
(each with one share) are:—W. W. Jenkins, 65, High Street, Dudley, 
manager; T. G. Marsh, 206, Wolverhampton Street, Dudley, 
merchant; J. H. Wythes, 59, High Street, Dudley, decorator and 
plumber; F. E. Clark, Brooke Street, Dudley, brick manufacturer; 
W. Builder, Greenfield Avenue, Stourbridge, traveller; Mrs. M. L. 
Jenkins, Brooke Street, Dudley; and F. J. Marsh, 206, Wolver- 
hampton Street, Dudley, agent. The number of directors is not to 
be less than three nor more than seven; the first are W. W. 
Jenkius (chairman), J. H. Whittaker, B. W. F. Whittaker, and T. G. 
Marsh; qualification, C200. 


Lyndhurst Electric Lighting and Traction Com- 
pany; Limited (67,854).—This company was registered on 

ovember 20th, with a capital of £500 in £1 shares (250 founders’), 
to construct or acquire, equip and word railways and tramways, to 
supply electricity for light, heat, power, and other purposes, and to 
carry on the business of electricians, electrical and general engi- 
neers, promoters, financiers, &c. The first subscribers (each with 
one share) are: R. G. Fudge, 38, Beecroft Road, Brockley, secre- 
tary; G. Elkin, 27, Mill Hill Road, Acton, clerk; J. T. Down, 137, 
Clapham Road, S. W., clerk; J. F. Moreno, 20, Dalrymple Road, 
S. E., gentleman; E. Atkinson, Rosebank, Jowey, Cornwall, gentle- 
man; T. Williams, 21, Suffolk Strect, Pall Mall, S.W., hotel pro- 
prietor; and C. J. Wharton, Palace Chambers, Westminster, con- 
sulting engineer. Table A mainly applies. Registered office, 
Palace Chambers, Bridge Street, Westminster, S. W. 


Rawlings Brothers. Limited (67,908).—This com- 
pany was registered on November 24th, with a capital of £100,000 
in £1 shares, to carry on the business of electrical and general 
engineers, builders, decorators, manufacturers of, and dealers in, 
electrical accessories and instruments, wire, cable, and line manu- 
facturers, suppliers of electricity for the purposes of light, heat and 
motive power or otherwise, bicycle, tricycle, and velocipede manu- 
facturcrs, motor car and carriage builders, machinists, fitters, mill- 
wrights, founders, wire drawers, tube makcrs, tool manufacturers, 
saddlers, platers, japanners, &c. The first subscribers (each with one 
share) arc :—J. J. Rawlings, 82, Gloucester Road, South Kensington, 
engineer; W. R. Rawlings, 82, Gloucester Road, South Kensington, 
electrical engineer; R. T. Smith, 61, Carey Street, W. C., solicitor ; 
H. S. Rawlings, 141, High Road, Chiswick, electrical engineer; 
F. Rawlings, Carr Villa, Gartmoor Gardens, Wimbledon Park, S. W., 
engineer; G. W. Rogers, 29, Soutlidown Road, Wimbledon, S. W., 
manager; and C. Rawlings, 58, ‘Tranquil Vale, Blackheath, S. E., 
electrical engineer. The first directors are J. J. Rawlings, W. R. 
Rawlings, and R. T. Smith; qualification, £2,006. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Typewriting Telegraph Corporation, Limited 
(66,332).—This company's annual return was filed on October 24th, 
when 56,651 shares were taken up out of a nominal capital of 
£100,000 in £1 shares. 10s. per share has been called up on 19,662 
and 18. per share on 7,138 shares. 410,910 Os. 6d. has been paid, 
including £908 158. prepaid. 4186 128. 6d. remains in arrears. 
£29,851 is considered as paid on 29,851 shares. 


Windermere and District Electricity Supply Com- 
pany, Limited (41,461).—This company’s annual return was filed 
on September 25th, when 5,000 preference and 2,663 ordinary shares 
were taken up out of a nominal capital of £50,000 in £1 shares 
(5,000 preference). £5 pershare has been called up on 3,040 prefer- 
ence and 1,497 ordinary, and 108. per share on each of 231 ordinary 
shares, resulting in the receipt of £22,400 10s. 414, 475 is con- 
sidered as paid on 1,960 preference and 935 ordinary shares. 
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Mather & Platt, Limited (60,387).—This company’s 
annual return was filed on October 24th, when 32,505 preference and 
40,000 ordinary shares were taken up out of a nominal capital of 
£775,000 in 37,500 preference and 40,000 ordinary shares of £10 
each. £10 per share has been called up on 21,705 preference and 
2,500 ordinary shares, resulting in the receipt of £242,050. 10,800 


preference and 37,500 ordinary shares are considered as fully paid. 


i SUPPLY STATION ACCOUNTS. 


— — 


À THE accounts of the Blackpool Corporation 
Blackpool 


form an imposing volume of statistics relating 
Corporation to that famous northern watering place, and 
Electricity not least encouraging is the section dealing 
Accounts. with electrical matters. Although the capital 
Private supply, expenditure is proceeding less rapidly, the 
p increases in output, in connections and in load 


l are most substantial last year compared with 
the preceding financial period. When dealing with the accounts 
for 1898, we mentioned that the extensions in hand in March of 
that year were estimated to cost £40,000, and further extensions 
proposed might amount to a similar sum. The position attained is 
indicated by the following figures :— 


GENERAL STATEMENT. 


1888. 1899. Inorease. 
Total capital expenditure £102,002 £117,544 £15,549 
Number of units sold 870,184 1,148,564 278, 380 
Number of lamps connected 60,200 78,000 17,800 
Maximum load in KW. 950 1,300 350 
Gross revenue 414,284 218,498 44.214 
Gross expenditure... 47,162 £10,585 £3,373 
Gross profit abe Sas £7,122 £7,968 £841 
Average price per unit sold 391d. 836d. — — 35d. 
Over 1,000,100 units were sold, distributed as follows:. 
Year, 1899. 189 
Private ... 523,412 at 8d., Sd, 24d., 726,860 at 8d., 7d., and 2d. 
and 2d, per unit. per unit. 
Public ... 164,922 at 8d. and 2d. 193,053 at 8d., 7d., and 2d. 
: per unit. per unit. 


r 


Tramways... 181,850 at 2d. per unif. 228,651 at 2d. per unit. 


The public lighting now represents 200 arc lamps (an increase of 
54), and 264 incandescent lamps, while private consumers nnmber 
900. The total units generated reached 1,427,607 units. The 
length of mains is about 60 miles. The revenue account shows an 
increase of nearly £3,000 in the item for sale of energy, but the 
price per unit has fallen to just over 34d., a reduction of id. We 
suppose that consumers are now beginning to realise the utility of 
the demand indicator method of charging. 


REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit, Gross. Per unit, Increase, 
Sale of energy £14,165 391d. £17,055 356d. —'35d. 
Metar rents, ko. Taia a 8 oi vei 
Attending and repairs pub- 
lic lamps, carbons, in- 
terest and sinking fund 
on capital invested in 
street lamps, and profit 
on sales of lamps, &c. 


Other receipts .. Se ee 


1,872 29d. + 29d. 


119 03d. 71 Old. — 02d. 


. £14,284 3-94d. 218,498 386d. — 08d. 


Gross revenuc 


In 1898 the costs fell by 22d. compared with 1897. Owing to 
increases in “coal” and “ repairs,” the total cost has now risen by 
half the amount of the previous reduction. These items are 
certainly liable to increase in a station at work for some years and 
subject to the market fluctuations, which are being seriously felt 
throughout the country. As a result, works costs now stand just 
over 1?d., and total costs at 2!d., satisfactory figures still. Mr. 
uin has kept management expenses down, as will be seen in the 
summary. 


Cost OF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross, Per anit 


Increase, 
2 3 aie: - £2,011 555d. 43,353 "70d. 7 15d. 
U 9 6 pa oe) oe s 

room stores. } 788 22d. 1, 101! "28d. 01d. 
Balaries and wages incarred | 

in generation and in dis- 1,614 45d. 2,086 *44d. — 01d. 
8 a r, 

. airs and maintenance o . 

buildings, engiaes, boilers, ! 1,092 30d. 1,961 41d. 7 11d. 
dynamos, &. j 

Works costs. . . £5,505-1:52d. £8,501 1°78d. +°26d. 
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Ban amt ee 339 09d. 478 10d. ＋ 01d. 
-salaries of ar t . 928 26d. 974 "20d. — 06d. 
neer, secretary, clerks, &0. 

Ge eral 5 ; — l 
printing, law charges 8 365 10d. 542 Id. 401d. 

G ke a 25 ‘Old. 40 01d. 00 

Total costs .. E77, 162 198d. £10,535 220d. ＋ 22d. 


che financial. charges in 1898 amounted to £4,545; these now 


absorb £6,787, equivalent to 142d. per unit sold, or an increase of 


£2,242, which is not covered by £841 larger gross profit, and the 


net profit, therefore, falls to £1,176, which has been placed to the 
credit of the local rate. A separate suspense account,’ totalling 
£14,039 for replacement of rubber insulated cable, has been liqui- 
dated as regards £9,470 by sums transferred from the general dis- 
trict rate, leaving £4,569 to be met within the next three years. 


PROFIT STATEMENT. 


323 1898. 1899. 
Interest on loans. 2,605 as 
Sinking fund for repayments .. 1,940 } £6,787 = l 142d. p. u. 
Net prot carried forward i 2,577 moe. 2503 
„„ „ to oredit of rates 5 1,176 246d. p. u. 
Gross profit £7,122 27,963 


CITY NOTES. 


British Westinghouse Electric and Manufacturing 
Company. 

THE firat annual meeting of this company was held on Friday last 

at Cannon Street Hotel. The report, which was submitted for 

approval, read as follows :— 


The directors have pleasure in presenting their first annual report and balancé- 
sheet for the period from July 10 4 ne 


orders and contracts taken over from the vendors, amounting to £279,000, orders 


have been received and contracts have been entered into since the incorpora- 


tion of the company amounting to £550,000, thus bearing out the expectation 
expressed in the peers as to the development of the business. 


profit for the period under review, exclusive of the amount guaranteed by the 


vendors, is £10,777 78. 7d., after providing for expenses of management, 


directors’ fees, and all oth«r charges, which is considered satisfactory, considering 
that the works at Trafford Park are still in course of construction. Out of this 
profit, supplemented by the guarantee, the directors distributed an interim 
dividend on the 6 per cent. preference shares in May last. amounting to 
£7,551 28, calculated on the amounts 
mend the payment of a final dividend for the six months ending July Slst, 
amounting to £15,000, making 6 per cent. thereon for the whole period. the 
directors are pleased to report tha’ the works at Trafford Park, Manchester, are 
making good progress, the agreement for the purchase of the land having been 
concluded, the plans for the entire works having been prepared by Mr. Thomes 
Rodd, of P-ttaburg, U.8.A., from information and drawings supplied by the 
American Westinghouse Electric and Manufacturing Company under their 

eement, and the principal contracts for the construction work having been 
placed. The requisite connections between the works and the princi raii. 
ways have also been completed. In view of the large staff which will neces- 
sarily be required in connection with the works, a number of young English 
engineers have been sent to serve an apprenticeship in the works of | the American 
Companyat Pittsburg. By this methad of forming the staff the directors believe 
that the principles of manufacture, which have been so successfully worked 
out in the United States, will be reproduced in the works at Manchester. 
Arrangements are being made to provide suitable dwellings for the operatives 
to be employed in the works, in which the men and their families will be well 
housed at reasonable rates with great advantage to the company. Technical and 
commercial managers have also been appointed, and are making themselves 
familiar with the approved methods adopted at the works at Pittsburg, which, 
as is well known, are equipped with the most modern plant and appliances, and 
where about 7,000 men are employed. The directors intend toestablish branch 
offices in the more important manufaoturing centres, and they have recently 
opened an office in Manchester, at Haworth Buildings, No. 5, Cross Street. In 
July this company took partin the Electric Traction Exhibition at the Agri- 
cultural Hall, Islington, and at the close of the Exhibition the car and track 
shown by the company were purchased by the London County Council for their 
experimental work at Camberwell. Pursuant to the provi-ions of the special 
resolution passed and confirmed in August, 1199, empowering the directors to 
appoint any qualified person an additional director, the board have to report 
that they have appointed Mr. Lukach and Mr. Kobbé to be directors of the 
company. The aphointments do not require confirmation by this meeting. 
Under the Articles of Association no directors retire from office at this meeting. 
The board appointed Messrs. Delo tte, Dever, Griffiths & Co, the first auditors of 
the company, and they will be proposed for re--lection. At the conclu-ion of the 
ordinary general inceting an extraordinary meeting will be held, for the purpose 
of making a slight alteration in one of the Articles of Association. This is pur- 
suant to a promise given to the Stock Exchange when the special settlement 
and quotation were granted for the preference shares. 


The Hon. R. CLERE Parsons, M. I. C. E., presided in the absence | 


of the chairman (Mr. C. W. Benson), who had been ill for some 
months. In moving the adoption of the report, he said that Mr. 
Westinghouse was in America, and he was at present going through 
the plans and specifications for the equipment of the Manchester 
factory. Their sales for the financial year amounted to £550,000, 
which was an eminently satisfactory turnover, more particularly as 
in the prospectus they stated that the turnover during the previous 
year was £256,000. They had cousiderably more than doubled the 
turnover. In October last they made sales to the amount of 


£32,550, and up to the present date for November they amounted to 


£31,890), so that the position was being maintained. That was 
merely trading with machinery procured from the American Com- 
pany, but when the Manchester works were completed they would 
look forward to the trade being very much larger. They had also 


th, 1899, to July 31st, 1900. In addition to the 


The net 


id up to January $Stst, and now recom:- 


absolutely in view, and hoped to secure within the next very few 


days, another £40,000, aud they were preparing tenders further for 


sales which they had every reason to expect they would secure, for 
£104,000. Although the company was handicapped by obtaining 


the machinery from America, with freights and other charges 


against them, they were already doing a very large business. Some 
of them might have said that, with the great turnover, why was it 
that the net profit was only £10,777? The position of the company 
was a peculiar one. Although the American company had been 
trading here for some years, and had made a considerable position 
for itself, this concern wasa very different one. They were expend- 
ing at a very rapid rate; their company would have a staff of from 3,000 
to5,000 men. They had togradually put together a staff to manage 
the concern; they had engaged highly paid officials, and had to 
carefully train them. They could not prepare to furnish their 
works with an. efficient staff for nothing. Various delays had 
occurred in the completion of the works. Those delays had occurred 
through no fault of theirs. The works would not be completed in 
the time that was anticipated. The board had had the matter care- 
fully in view, and had approached the American Company, who were 
guarantors, to make up the deficit on the 6 per cent. preference 
shares, and had asked them whether they would continue their 
guarantee until the works were completed. They had received a 
telegram saying that the matter was under most careful con- 
sideration. Various reports had reached the directors’ ears 
to the effect that they had abandoned the constraction of the works 
at Manchester. They had prepared plans showing the properties 
secured and the general arrangement of the different departments 
from which they would gather that the rumour was not true. The 
plans showed land upon which they had their eye for extension 
purposes, also land upon which they might build dwellings for their 
operatives (negotiations on this point are proceeding with the Traf- 
ford Park Dwellings Company). It was just as important to house 
operatives properly, economically, &., as to introduce labour i 
machinery in works. The cottages would be lighted electrically, 
heated by means of gas from a centre, and supplied with water. In 
these ways they hoped to be able to attract a high-class labour, aud 
reap the fruits in connection with the shops’ turnout. As to staff, 
they had selected in this country a number of young engineers who 
had received the highest possible training in technical colleges, and 
they had gone to America, to the Pittsburg works, where they were 
undergoing a careful training in every branch of electrical engineer- 
ing. They wished to make the concern an English company, and 
to employ, as far as possible, English engineers; but at the same 
time it was necessary, at all events at first, to obtain a certain 
number of American engineers, who had been carefully trained for 
years back, to start the business properly in England, and to pun it 
until they had obtained properly ! English engineers who 
were up to the newest practice in American shops. The com- 
pany had been started principally with English capital (two-thirds). 
In order to keep the English trade up to the mark it was necessary 
not to sit down and say that English manufacturers are good 
enough, but to import the best, if they are better, and to raise .the 
standard of English manufacture up to the highest possible point. 
That was the whole object of this company—that is its whole and 
sole object. He proceeded to show the scale upon which the works 
at Manchester were being started. There were shops for the pur- 
pose of turaing out every class cf electrical machinery, one for 
steam engines and for gas engines of large size. The large shop 
will cover eight acres. The heavy machinery will be constructed cn 
the ground floor of the works and.the smaller machinery will be 
constructed on the floors above. The large machine shop is laid out 
in such a way that the machinery, as it comes from the iron 
foundry, the steel foundry, and the brass foundry, will be passed 
into the machine shops and come out the finished article on the 
other side. Coal supply would come from the Wigan district along 
the canal. There will be steam generating plant, and also a gas 
engine generating station side by side, and they would be in the 
actual position to ascertain what are the relative advantages of their 
large gas engines and steam engines, ahd to make any tests required. 
During the past year at the Agricultural Hall, Islington, they 
showed their complete system of electric tramway traction which 
would be suitable for the streets of London—not for the centre of 
London, but for the streets especially to the south of the river, 
where there are over 100 mi.2s of tramway now run by bhorsea 
Before long they expected to be in a position to submit a complete 
proposal for the electrification of the lines on the south side of the 
river. In regard to the electrification of the Metropolitan under- 
ground railways, they had been considering this important matter 
for some months past. It was a complicated matter, and it occurred to 
them that in order to assist the railway companies various require- 
ments in the shape of Parliamentary powers were absolutely neces 
sary. Within the last two months the companies had invited leading 
mauufacturers of electrical machinery to submit schemes for carry- 
ing out that great work. The directors of this company found that 
in order to submit as complete a proposal to those companies as 
possible, it was absolutely necessary to apply to Parliament for 
powers for doing certain things in connection with the running cf 
those railways. Those powers which they have asked for consist 
in this—that they should present a proposal to supply the entire 
outfit of electrical machinery, rolling stock, &., of those companies 
at a given figure; that the payment for this work would be either 
in the shape of Lloyd’s bonds, which bonds carry a first lien upor 
a company's property. These bonds would be issued to the con- 
tracting parties on the certificate of the engineers of the railways, 
and would be negotiated by this company in any war 
they might think fit. Another proposal which they inteuded to 
submit, aud furwhich they had asked Parliament to sanction powers. 
was to lease the sites for the generating stations, for which these 
companies had secured Parliamentary powers; to erect on those 
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sites the necessary generating stations; to lay the necessary con- 
ductors to the lines in question; to supply the rolling stock, and all 
that was necessary for carry ing on the traffic; that they should 
receive from those companies something in the shape of a guarantee 
upon the receipts of those companies: and this would be, prac- 
tically, in the form of a contract with those companies, not inter- 
fering in any way with the preference, debenture, or any other 
shareholders. Before presenting this application to Parliament, 
they took the opportunity to mention the matter to the chairman of 
the Metropolitan District Railway, and communicated with the 
chairman of the Metropolitan Railway ; but, unfortunately, he was 
ill. Their whole and sole object in presenting thie application to 
Parliament was with the view of being in a position, if those 
companies thought fit to entrust the company with the contract 
for the electrification of these railways, to carry out that contract 
without hindrance and without delay. Their proposals and action 
had been entirely straightforward. It was not with a view to 
hamper the companies in any way; it was merely to. be pre- 
pared when the time came, and the Weatinghouse proposal was the 
one that was thought to be most advantageous. Possibly, it might 
not be so; and then, naturally, the application to Parliament would 


be inoperative. With regard to the expenditure which is necessary 


upon the works at Trafford Park, an issue of 25,000 £5 preference 
shares will shortly. be made, and although they were fully under- 
written, the board would have much pleasure in doing their utmost 


to secure the allotment of shares to any existing preference shnre- 


holder. ` 8. ; | 
Mr. Sheriff JosxryH LAwRnENCEH seconded the motion- . 
SHAREHOLDERS asked for an approximate date for the completion. 


of the works, and also how the Metropolitan railways contract co, 


be carried out if the works were delayed. 5 . 
The Cuarnman replied that they were certainly behind hand with 


the works. The reason was, that they were anxious to place the . 


contract for the steel works and other portions with English firms. 
Many hundreds of tons of ‘steel were already delivered. The con- 
tract was enormous, amounting to about 12,000 tons of steel for the 
principals. The rest of the work would proceed very rapidly, and 
“possibly by the end of next year we shall be in a fair way to 
commence work, but I do not think much before that.” All the 


machinery that they would require for the Metropolitan railways 


would be manufactured in America. 
The resolution was carried unanimously. i 
The thanks of the meeting were given to the Executive Com- 
mittee, the auditors re-elected, and the chairman thanked in the 
usual way. 


Southern Electrical Installation and Wiring 
Company. 


THE annual meeting of this company was held last week at Hastings, l 


Captain Colville presiding. The report stated that the installation, 
business of the company, as distinct from the free wiring depart- 
ment, might be considered satisfactory, when increased cost of. 
labour and matcrial is taken into account. It was difficult to tran- 
sact free wiring business during the first nine months’ working, but 
definite progress is now being made. The balance on tbe reveune 
account amounted to £390. Interest on the preference capital 
absorbed £126. £264 remained, out of which the board recom- 
mended that 5 per cent. to September 30th be paid. The report 
was adopted. In future there will be ouly one managing director 
instead of two,find one less director than hitherto, thus reducing the 
expenditure. i 


Prospectuses, 


Dogma the course of last week from time to time copies reached 
our hands of a so-called “Private and Confidential Prospectus, 
bearing the date Wednesday, the day of November” (sic); 


we have reason to believe that these have been scattered broadcast 


throughout the country. | 
The prospectus is accompanied by a large illustrated sheet of 
Press cuttings, with the title “The British Electric Strect Tram- 
ways, Limited,” in large letters across the front page; the illus- 
trations represent work done by other companies, such as 


the British Electric Street Tramways, Limited, no doubt would - 


like to do—the Central London Railway, for instance; Blackpool 
tramways, as they appeared before the conduit system was 
abandoned; Bradford Corporation trams, &c. The views include an 
impracticable grand culvert system,” with a tiny tram rail 
open conduit—the culvert being built under the tramway to accom- 
modate pipes, wires, &c.! The cuttings are gushing eulogies of 
electric traction, extracted from the daily Press and similar-sources. 
We cull the following weighty opinion :—‘ What a funny place 
England is!” said a little 10-year old American girl to her mother 
the other day. Why, they actually have horses in their street 
cars! 77 ; 

The prospectus itself is similarly embellished with extracts from 
the Daily Mail, the Echo, &c. The new concern is entitled 

“ The British Electric Street Tramways, Limited. 
Construction and Maintenance Company (Parent).” 

The sting is in the tail. 

The nominal capital is £300,000, divided into 30,000 shares of 
£10 each, of which one-third is for working capital. 
shares subscribed- carry the right to apply for one £10 share in 
“The Founders’ Syndicate,t Limited.” The latter is to have a 
capital of £60,000, in 6,000 shares of “£10 each. Its object is to 
form new companies and promote Bills in Parliament for new rail- 
way and tramway undertakings,” which the“ former company will 


Limited, and has no interest whatever in its promotion. 
head system to be acquired by the company is said to have so many 


Every 10 


have the first, option of building and constructing. The Founders’. 
Syndicate might appropriately. be called the mother-in-law of the 
“parent” company. o Ea oe. 

An imposing list of first subscribers is given, headed by‘ Mr. 
Hiram Maxim. The advisory electrical engineers dre Messrs. ‘Preece 
and Cardew. Amongst the directors are Mr. Thos. Parker, “ elec- 
trical engineer, Metropolitan Underground Railway,” &., and 
Messrs. Gordon Hunter and H. G. Thomas, directors of the Electric 
Tramways Construction and Maintenance Company, Limited. 

The company is formed to construct and work lines of electric 
railways and tramways, to take over and electrically equip old 
tramways and gell them to new companies, and so on. For these 
purposes the company will acquire the business which has recently. 
been commenced, in connection with, the construction of electric 
motors, accumulators, and other apparatus, under the superintendence 
of Mr. E. T. Parker, and known as the Electric Street Car Manu- 
facturing Syndicate, Limited, near Wolverhampton. Mueh is made 
of the success of the concern of Messrs. Thomas Parker, Limited, of. 
which Mr. Thomas Parker was formerly managing director; we. 
are informed, however, that Thos. Parker, Limited, has nothing 
whatever to do with the British Electric Street Tramways Company, 
\The over- 


advantages “that it only requires to be understood to be widely 
adopted.” No details are given, except that “the wires are safety 
wires, and “instantly become ‘dead’ wires in falling or in 
breakage.” It is a good plan to put them up so that they don’t fall. 
“The grand culvert system,” to which we have already alluded, 
and wireless trams,” in which “the rail drives the car,” i.e., inside 
pegs, connected by hidden wires, touch a wire suspended under the 
car, à la surface contact, are also displayed in large type. 

Certain agreements which are referred to in the prospectus—viz., 
(1) between Mr. Holroyd Smith and the vendor company (the 
Electric Tramways Construction and Maintenance Company, 
Limited); (2) between the latter company and the Electric Street 
Car Manufacturing Syndicate, Limited; (3) between Thos. Parker 
and the vendor company ; and (4) between the vendor company and 
the British. Electric Street Tramways, Limited, are printed at 
length on the backs of the application forms for shares in the 
British Electric Street Tramways and the Founders’ Syndicate. 

The first mentioned is dated February 14th, 1900, in the pro- 
spectus, but appears as February 14th, 1899, in the reprint. It pro- 
vides that the Electric Tramways Construction and Maintenance. 
Company shall purchase from Mr. Holroyd Smith, for the sum of 
£55,000 in shares, and subject to the appointment of the vendor 
consulting engineer to the company at a commission of 5 per cent: 
on the cost of works carried out, certain patents and ,models 
specified in schedules which appear to have been renumbered and. 
attached to the agreement which we have numbered (4). Three of 
these patents were taken out in 1893-4, five in 1899, two in 1900 
(March and July; these appear to have been taken out ‘after the 
agreement was signed); others, dated 1886, 1893 and 1895, are. 
included, with the qualification that they have, or may have 
expired.” The models are:—Mode] of conduit as first used at. 
Blackpool; model of couduit as now used at Blackpool (sic); models 
of switch-box for closed conduit, controlling switch, &c., samples of 
clamps, conductors, &c., photographs and drawings. E 

Agreement No. 2, dated October 6th, 1900, provides that the 
Electric Tramways Construction and Maintenance Company, Ltg., 
shall purchase from the Electric Street Car Manufacturing Syndi- 
cate, Limited, the business and goodwill of the latter company, the 
patents, &c., referred to in the first agreement and other patents ` 
&c., owned by the latter company, two acres of land and the 
buildings (works) thereon, and other eight acres apparently not 
built on. The purchase price is £24,000, of which £10,000 is to be 
in cash, and the remainder in shares in a company to be formed by 
the purchasers. The business was to be taken over at once, and worked 
by the purchaser company, which, however, was not bound to spend 
more than £300 on it up to December 31st next. Unless the pur 
chase money is paid in full by February 15th next, the vendor may 
resume possession of the works. n 

Agreement No. 3, dated October 6th, 1900, sets forth that Thos 
Parker, senior, agrees to act as consulting engineer to the Electric. 
Tramways Construction and Maintenance Company for three ycars, 
at a remuneration of £500 per annum, and one-tenth of the divi- 
dends or bonus paid to the shareholders. | 

Finally, Agreement No. 4 provides for the purchase by the British 
Electric Street Tramways, Limited, from the Electric Tramways | 
Construction and Maintenance Company, Limited, of the contracts. 
made in agreements Nos. 1 and 2, the sole benefit in London and 
Middlesex and half the benefits elsewhere of contracts entered into 
by the vendor company, for the consideration of 20,000 fully-paid 
£10 shares in the capital of the purchaser company. The same agree- 
ment provides for the formation of the Founders’ Syndicate, 
Limited, with a capital of £60,000 ; these shares are to be purchased 
by the vendor company at a premium of 50 per cent., if so desired 
by the holders within one month of the date of allotment, and are 
thus artificially at a premium. The purchase of the business is to 
be completed on or before February 15th, 1901. 

The Electric Street Car Manufacturing Syndicate, Limited, was 
registered on December 3rd, 1897, with an authorised capital of 
£25,000, and has therefore existed for nearly three years. The 
Electric Tramways Construction and Maintenance Company, 
Limited, was registered on December 8th, 1886, with a capital 
of £250,000, of which, according to Garcke's Manual, £55,507 has 
been issued only 507 shares, however, having been paid up to 
the extent of £1 per share. 

We have set the above facts before our readers to enable them to 
form a just estimate of the new flotation. It will not be diflicult 
The value of the patents—some of which, by the way, never got 
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beyond the provisional protection stage, at which they were 
dropped—together with that of the business and works of the 
Electric Street Car Manufacturing Syndicate, Limited (which has 
been working for less than three years, with a capital issued of 
£17,230) is to be set against £200,000. 

When such an astounding proposition can be put before the public, 
how can the electrical industry flourish? We can only hope that not 
200,000 pence will be subscribed towards this preposterous demand. 


THE list of applications closed on Wednesday in an issue of 
£400,000 43 per cent. first debenture stock in the Brisbane Electric 
Tramways Investment Company, Limited. The share capital is 
£750,000. The proceeds of the issue will go to pay off the existing 
debentures and other debts and liabilities of the Brisbane Tram- 
ways Company, Limited, and in the construction and equipment of 
certain extensions. The present length of the lines is upwards of 
33 miles of single track and the extensions represent an additional 
124 miles. 

The gross receipts and mileage run of the existing lines have been 


as follows: ‘ 
Recelpta 
l Receipts Miles run. per mile 
1896 (horse traction) = .. £26,600 ., 809,400 8d. 
1897 (partly electric traction) 84,000 s4 866,200 94d. 
1898 (partiy electric traction) 52, 00 e 1,297,700 Se 93d. 
3890 (wholly electric traction) 75,100 1,756,400 104d. 
16,664 1,096,000 104d. 


Six months to June 80th, 1900 


Western Telegraph Company. Limited.—An extra- 
ordinary general meeting was held on Monday at the offices, 
Winchester House, when the resolution passed at the meeting on the 
30th ult. for altering a clause in the articles, was unanimously con- 
firmed. : ` 

Stock Exchange Nötices.—The Committee has been 
asked to allow the following securities to be quoted in the Ofticial 
List :—City of London Electric Lighting Company, Limited.— 
5 certificates for £200,000 44 per cent. second debenture 
stock. 


Cape Electric Tramways.—Holders of share warrants 
to bearer are entitled, on or before 5th prox., to subscribe, at 30s. 
per share, for their proportion of the new issue of 40,000 41 
ordinary shares. The time for subscription to holders resident in 
South Africa is extended to January 1st, 1901. 


Eastern Extension Telegraph Company.—An extia- 
ordinary general meeting of this company was held at Winchester 
House on Thursday, last week, Sir John Wolfe Barry presiding. 
The resolution which was passed at the meeting held on 7th inst., 
altering certain articles of association, was unanimously confirmed. 


~ 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 24th, 1900, were £162; corresponding period last year, 
219.5 5 F £8. Total to date, £19,575; oorresponding period last year, 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending November 28rd, 1900, were £2,708 1“s. 6d. ; correspondin period last 
year, £2,650 56. 9d.; increase, £58 12s. 9d. : n j 


The Central London Railway.—The receipts for the week ending November 24th, 
1900, were £5,755; previous week, £5,406; increase, £849. Total receipts 
to date (17 weeks), 921. Miles open, 6. 


The City and South London Railway Company.— The receipts for the week 
ending November 2th, 1900, were 21.819; corresponding week last year, 
£1,035 ; increase, £814. Total to date, £33,957; corresponding period last 
year, £20,509; increase, £18,448. Miles open, 1900, 43; 1899, 83. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending November 22nd, 1900, were £824 ths. 10d: e week 
last year, £356 0s. 9d. ; decrease, £8) 8s. 11d. Total to date, £19,819 138. lid.; 
corresponding period last year, £17,857 6e. Id.; inoroase, £1,462 7s. 10d. 


The Dover Corporation Tramways.—The receipts for the week ending 
November 2ith, 1900, were £162 122. ; corresponding week last year, 
£158 48. Od.; increase, £4 88. 24d. Total to date, £9,762 158. 10d.; corre- 
e pe 1 a lid.; 1 £454 11s. 11d. Miles of 

’ 13; „ 3. miles run 4 ; . 
of oars, 1900, 11; 1899, 11. nens 


The Dublin United Tramways Company.— The receipte for the week endi 
November 28rd, 1900, were as follows: D. U. T. Co, horse oars, £22 12s. 6d. 
ditto, electric cars, £8,127 19s. 2d.; D. 8. D. Co., electric cars, £684 108. 10d. ; 
total, £5,635 2s. 6d; Corresponding week last year—D. U. T. Co., horse 
cars, £169 198. Od.; ditto, electric cars, £2,726 14s. 10d.; D. B. D. Co., elec- 
trio cars, £674 98. 2d.; total, £3,571 8s. Od.; increase, £263 19s. 6d. ; 
aggregate to date, £99,073 9s. 2d.; aggregate to date last year, £88,768 
128. 10d.; increase, £10,404 16s. 4d. The mileage worked is 44 miles eleo- 
trically, 1 mile by horses, as against 86 miles electrically, 8 miles by 
horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The recei i 
] : pts for the week endin 
November 25th, 1900, were £1,525; corresponding week last year, 21,77 
iucrease, £48. Total from July Ist, 1900, £85,074; ditto corresponding 
veriod last year, £34,276; increase, £708. Miles open, 6°57 chains. 
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STOCKS AND SHARES. 


— 


Wednesday Evening. 
Business in the electrical sections is again becoming active, and 
investors are piuning their faith to the supply companies’ shares 
with more and more confidence every week. A large trade is being 
done in the Preference shares, while the demand for Debentures, of 
which we have written several times lately, shows no sign of abate 


ment. It cannot be said that the market has benefitted much by 
external influences, because the condition of the Czar's health has 
thrown a check over the investment markets generally. Money, 
too, is inclined to be dearer now that the Bank of England has the 
market in its own hand, ro that the healthy strength displayed by 
the electricity supply department is due to purely intrinsic reasons. 

We are able to announce that arrangements are now nearly com- 
plete for the emission of a fresh Preference issue by the Edmundson's 
Electricity Corporation. The shares will bear interest at the rate of 
6 per cent. per annum, and will probably be offered at £5 5s. each, 
pro rata to existing shareholders. We may remark that new issues 
in the market are frequently the signal for a fall to take place 
in the price of the current shares. Edmundson's have not yet 
receded. Those who get the offer of the coming Preferences should 
embrace it without delay. The privileged ones who declined their 
right to apply for new Chelseas at 6 may now see these shares 
standing at 64, while the many who thought that £5 2s. 6d. was 
too dear for new Charing Cross Preference are watching with envy 
the shares at their present price of £5 12s. 6d. 

City of Londons have come gamely to the front this week after 
the period of deflection that followed so quickly upon the heels of 
that little boom in the shares. Buyers of the Ordinary bave been 
abundant, and the Preference shares are 5s. better. Beyond this 
there is little change in the official prices, but buyers now find that 
they have to pay the top figures in the majority of cases, instead of 
effecting their purchases at the middle. Asregards the Provincisl 
descriptions, Bournemouth and Poole Ordinary are 13, the Prefer- 


` ence 103, while Oxford Electrics are 6 for the £5 shares, and Folke 


stone Ordinary, 53. Hove Electric—that excellent little company 
—boasts a quotation of 8 for its £5 shares, fully paid. 

Telegraph stocks are dull, under the lead of the Eastern 
securities. Eastern Ordinary has fallen another 3 pointa, making 
8 per cent. in the fortnight. It appears that the seller to 
whom we alluded last week has a large amount of what 
the Stock Exchange euphoniously calls “dead stock,” i.e. 
stock which has to be realised for a deceased person's executor. 
The block is being absorbed by degrees, but meanwhile 
it drags down the price. Eastern Extensions are also being 
liquidated for the same account, and both classes of shares are 5s. 
lower, the Debenture stock also shedding a point. West African 
5 per cent. Debentures, on the other hand, are better by reason of 
the attention now being devoted to “jungle” companies. If the 
West African mining market in the Stock Exchange really means 
business, the Telegraph Company should be considerably advantaged 
thereby. 

In the American telegraph group, the Anglo stocks are rather 
duller in consequence of the great storm that has raged round New 
York this week, which has, it is feared, damaged the Anglo Com- 
pany's landlines. Directs are unaltered, nor is there any fluctaation 
in Submarine Cables Trust. 

We may safely take it for granted that at least 75 per cent. of 
our readers holding shares in electrical companies have received a 
prospectus of the British Electric Strect Tramways, Limited. 
Whoever drew up that document deserves undying gratitude for 


this contribution to the amusing literature of the day. The publie - 


are asked to subscribe £300,000 to a venture which is to take over a 
small business near Wolverhampton, together with various inven- 
tions and patents, as to whose value no word whatever of official 
estimate is given. For these valuable assets the vendors ask the 
paltry sum of £200,000 in cash or shares. The prospectus is acoom- 
panied by a sort of supplement containing various photographs of 
electric trams and an incorrect sketch of a train on the Central 
London Railway. While we yield to none in our belicf that an 
immense future lies before electric traction, it is difficult to imagine 
that there can be anybody simple enough to apply for shares in 
such a company as the one whose prospectus lies before us. 

Turning to the electric railway market, a further decline has been 
noted in City and South London Stock. The attempt of the com- 
pany to raise more money by an issue of £10 shares at 51 has 
demoralised the quotation, and dealers in the market shake their 
heads sorrowfully over the price at which the shares were affered 
It is now cheaper to buy the stock in the open market than to applt 
for the new shares, although the price at which the latter wer 
offered was supposed to provide a small bonus to stockholden 
Central Londons (undivided) are also easier on pessimistic for- 
casts of the dividend by a daily contemporary. Baker Street 31. 
Waterloo shares are now at a discount. 

There will shortly be issued the prospectus of au imports! 
traction undertaking under the title of the South Lancasbir 
Electric Traction aud Power Company, Limited. The share capity 
will be £850,000, and Debentures to the extent of £750,000. NF 
issues of Debentures are being made by the Brisbane Tramwsy*a-* 
the Dublin Tramways Companies, but the market in these is ver: 
limited. 
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SHARE LIST OF ELECTRICAL COMPANIES.-TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


= F 9 Closing Closing during 
Present Divid en is for i 
N e the last three years. | November Alst] Nor. 28th, Novembar ‘Seth, 
, 1897. 1898. 1899. Highest. | Lowest. 
96,900 | African Direct Telegraph, 4 Y Debs. sik . | 99 —103 99 —103 ae 
119,700 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. a hs . . | 85 — 90 85 — 90 z 
822,700 | Anglo-American Telegraph ... . . [Stock] 3 & £3 9s.| 73/6 | 53 — 56 53 — 56 
3,088,540 Do. do 6% Pref. 88 . .. Stock 6 6 6 % 98 —100 98 — 100 100 99 
3,088,540 Do. do. Deferred e goi 995 188. 41 78. 10#— 114 10 — 11 11 1013 
44,000 | Chili Telephone, Nos. 1 to 44, 000 T T 8855 5 4 3 45 3 — 33 3 — 31 376 
13,333, 3003 Commercial Cable 8100 8 8 8 % 165 —175 165 —175 
1,589, 4960 Do. do. Sterling 500 year 4 4 % I Deb. Stock Red. ae | se | 102 —104 [102 —105 103 
16,000 | Cuba Telegraph ee 10 7 8 7 5 62— 72 64— 7 
6,000 Do. 10% Prein. 10 10 & 10 . | 144— 151 | 144— 153 
12,931 | Direct Spanish i sre is ee ae Lax 514 4 45 32— 4} 33— 42 
6,000 Do. do. Oo Pref. ... es a 5 10 ave E 9 — 10 9 — 10 
30,000 Do. do. i ... | BOY a | | aa 100 —104 100 —104 
60,7101] Direct United States Cable ... a 20 |34% | 34% | 3 % | 104— 103 | 103— 103 10% 103 
120,000 ct West India Cable, 44 % Reg. Deb. vee. wee 100 a me . | 99 —102 99 —102 
4,000,000 Telegraph, Ord. Stock we 55 Ste . . Stock 7 17% 7 % 143 —148 140 —145 146 140 
1,826,888 Do. 34 Pref. Stock sae 85 sai 95 0 RRA *. | 97 —100 97 —100 98 97 
1,432, 2687 : Do. Mort. Deb. Stock Red. ... . . Stock 4 aie 112 —116 112 —116 114 | 112 
250,000 | Eastern Extension, N and China Telegraph ... 107 7% 7 % 144— 17 14 — 144 149 14 
50,000 Do. a 250 001 to 300,000 (iss. at£3 pm. all pd.) 43 pd. 10 ... ise ws 64— 64— 6% 64144 
320,000? Do. 4 % Deb. Stock ... Stock 4 % * {114 Za 113 —118 
Eastern and South African Telegra: b, 4 % Mort. Deb. 
300,0002 3 5 100 100 —103 100 —103 | 
200, 0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,0 000 5 des 99—102% 99 —102% |. ... is 
180,227 | Globe ie and Trust ... 4} 54 58% 103— 10% | 104— 102 108 105, 
180,042 do. 6 % Pref. 6 6 15 — 153 15 — 151 153 161 
150,000 Great B Northern Telegraph, of 1 0 123 * 31 — 33 31 — 33 312 
Halifax and Bermuda Cable, 43 Ist Mort. Debs., g : 
84,300 within Nos. 1 to 1,200, Red. : 100 | ... die .. | 99 —102 99 —102 
17,000 | Indo-European Telegraph _... si 0 & 10 X% 10 % | 49 — 53 49 — 53 
100,000? London Platino-Brazilian Telegraph, 6 % Debs. ... ‘ 6 ai ... 104 —107 104 —107 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 . ; uae 22 t— xd) 4— 3 
86,492 Do. do. do. 5 % Pref., Nos. 1 to 86, 492 4 4 5 4— 1Ixd g— 1 
590,000 | National Telephone, 1 to 590, 000 or 6 6 | 5 4g— 48 4j— 4% 
15,000 Do. 6 % Cum. Ist Pref. 6 6 6 13 — 15 12 — 14 
15,000 Do. 6 % Cum. 2nd Pref: ... l 6 6 6 13 — 15 12 — 14 124 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 l 5 5 6 5 — 545 — 5ł 
2,000,000 Do. 34 % Deb. Stock Red. on . 34 34 33 96 —99 96 — 99 98 96 
500,000 Do. 4 % Deb. Stock Red. l y ae | ae 101 —104 101 —104 | 103 | 1014 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 5 5 5 A — g— 13 ve 
100, 0007] Pacific and European Tel., 4 % seed Debs., 1 to 1 2000 4 sas . 101 —104 101 —104 
11,839 | Reuter’s.. Se ak 5 5 5 V 7 — 8 7 — 8 74 
3,381 Submarine Cables Trust ne 4 see . . {125 —130 125 —130 
58,000 United River Plate Telephone bes 5% 6 7 44— 5 43— 5 
16,639 Do. do. 5 % Cum. pref. Nos. 1—16,689 . 5 5 — 5 — 53 
23,361 Do. do. Nos. a 640 to 40,000 #34 pd. fri 88 sek 31— 32 34— 34 ‘ 
179,947 Do. do. 5 * Debs. . ain . 104 —107 104 —107 106 
171,000 | West African Telegraph, 5 % Debs... . | 98 —101 99 —102 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 011—53, 008 ae — — 
150,000 Do. do. 4 % Debs., I—1, 500 gua. by Bras, Sub. Tel. . 100 —103 100 —103 
207,930 Western Telegraph, Ltd., Nos. 1-207, 930 ! 7 7 7 7 14 —144 14 — 144 149 14 
75,000 Do do. 6 Debs. 2nd series, 1906 at .. |103 —106 103 —106 
348,777 Do. do. Deb. Stock Red. 8 E 102 —105 |102 —105 
88,321 | West India and Paa Telegraph. 5 ihe $ 2 B. &% ĝ— 1 ł3— 1 2 
34,563 Do. do. do. 6 % Cum. Ist Pref. ... 6 sat 63— 72 63— 72 63% 
4,669 Do. do. do. 6 % Cum. 2nd Pref. ... 6 ai 5 — 5 — 7 
80,0002 Do. do. do. 5 % Debe., Nos. 1 8 1,800 | 100 | 5 105 —108 05 —108 “eee 
“ELECTRICITY SUPPLY. COMPANIES. 
eb |] $ t 
19, 661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, 185 5 4 6 % 6 7— 8 7.— 8 — 
12, 000 Do. do. 7 A Cum. Pref... 5 7 84— 93 8$— 94 dies E 
50,000 Charing Cross and Strand Electricity Supply 5 7 8 x, 9 x 94— 104 94— 103 10 93 
20,000 Do. do. do. do. 43% Cum. Pref 5 W ‘es she 5— 6 53— 6 oat sas 
34,000 |*Chelsea Electricity Supply, Ord. A 5 6 6% 6 N 6i— 62 63— 7 |. 68 -6f 
150,000 Do. do. do. 2 Deb. Stock Red. .. Stock 43 ii .. |110 —113 110 —113 85 825 
70,579 | City of aD Electric Lighting, Ord. 40,001—110,579... | 10 10 6 4%; 9 — 10 9 — 10 94 9} 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10 | 6 6 .. 13 — 133 13 — 14 13 133 
400, 000 5 4 Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 we | . 125 —130 125 —130 127 
40, 000 eae ‘of Lond & Brush Prov. Elec. Lig., Ord. 1—40,000 | 10 nid | nil 4 84— 94 | S§— 92 9 P 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 106% l6% | . 11 — 12 | 11 — 12 oar ae 
200,000| Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd.... . . 108 —111 1108 111 „ 
35, 500 Edmundson's Elec. Corp., Ord. Shares 1 ae A a er er ee 44— 5 42— 5 
75,000 Do. do. 41 % 1st Mort. Deb. Stock. ... | 100} .... a .. {101 —104 101 —104 
110,000 London Electric Supply Corporation, Limited, re es . . 14— 24 1Z— 24 
49,840 Do. do. do. do. 6 % Pref. 55% 6 W au 44— 53 44— 52 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock, ... ae . . |100 —102 100 —102 has ies 
85,000 | Metropolitan Electric Supply, 101 to 62,500 es 10 6 7 5 „ 5 5 13 — 14 124— 134 | 18} 13 
220,0002 DO. 44% First Mortgage Debenture Stock 44 we 112 —115 112 —115 sii sid 
250,000 Do. 33% Mort. Deb. Stock Red. ... Stock ies 97 —100 97 —100 987 
6,452 Notting Hill Electric Lighting ie. Bes 10 | 6 6 7 144— 154 141— 154 | 144 
40,000 | St. James's and Pall Mall Electric Light, Ord. wet 5 143% (144% 143 15 —. 16 15 — 16 154 
20,000 Do. . do. 7 % Pref., 20,081 to 40,080 5 | 7 7 7 8— 9 8— 9 
150,000 Do. do. 34% Deb. Stock Red. 100 | ae 100 —103 {100 —103 
12,000 Smithfield Market Elect. Supply, | Ord. ; svi 5. * 2 — 22 2 — 22 | 
50,000 Do. do. a% Deb. 10 | = f85 — 95 85 — 95 ~ 
65,000 | South London Electricity Supply, Ord. .. 5 17. 
79,900 Westminster Electric Supply, Ord., 101 to 80,000.. 5 12 x 12 CA 13 % 12 — 13 ; 12 — 13 128 12ł 
* Subject to Founders Shares. Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are fully paid. 1i Dividends paid in deferred share warrant, ma tp Reing paed s2 capital, 


Dividends marked § are for a year corisisting of the latter part of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Dividends for Qoain: Closing Basiness done 
Tone: 3 share| the last three years. Fer. ee. Ter. ch. Nor S0 ima, 
Highest | Lowest 
20,000 | British Aluminium 7 % Cum. Pref. . . 10 9 — 10 9 — 10 si 
300,000 Do. do. 5 % 1st Mort. Deb. Btock Red. ... Stock 91 — 83 91 — 95 91 ae 
45,000 British Electric Traction 900 .. | 10 134— 144 133— 14} 145; 14} 
50,000 Do. do. 6% Cum. Pref. . | 10 12 — 13 12 — 13 123 125 
350, 000 Do. do. 5 % Perpetual Debenture Stock ... Stock 120 —123 120 —123 1211 
85 0002 British Electric Works Co., Ord. £1 shares, 50,001—135,000 fa— v's w 13 aa 
50,000 t Do do. '6% Cum. Pref., 1—50,000 ore eer — 4 i— $ 
500 f Do. do. 44 % Ist Mort. Deb. ies ... | 100 97 — 99 97 — 99 
70,000 | British Insulated Wire Ord. . wists M 5 15 5 % 15 5 % 20 0 % 104— ta 10 — 11 
70, 000 Do. do. 6 % Cum. Pref. wel aes 25 5 54— 58— 6} 
90,000 | Brush Elecl. g., Ord., 1 to 90,000 ‘ie 2 1§— 11 18— 13 1? 
90,000 Do. ng Hen an 6 % Pref., 1 to 90,000 288 2 2 — 221 2 — 2} 2 218 
125,000? Do. o. shel Deb. Stock as . Stock 106 —111 106 —111 
108,710 Do. 2nd Deb. Stock .. Stock 103 —105 103 —105 


30,000 | Callender's eat: a lh Para 8 Nos. 1—30,000 ...| 5 124% 15 5 * 15 5 * 123— 133 | 124— 131 
40,000 Do. do. 5 % Cum. Pref. 5 


8 51 
90, 000 Do. do. 44 & 1st Mort. Deb. ‘Stock Red S ock 110 —114 110 —114 
206,297] Central London Railway, . Shares S ... | 10 104— 102 | 10 — 103 10i 10} 
78,703 Do. do. Pref. half-shares .. 8 Sis 5 5 — 53 5 — 53 598 5 
78, 703 Do. do. Def. do. ses re sie 85 oe F 5 — 5 5 — 53 51 
855,000 | City and South London Railway. . Stock 14%| 54 — 58 | 52 — 56 55 052 
37,500 Do. do. Ord. shares Nos. 22,501 to 60,000... . 100. | 44— 53 4— Sh] n 
54,000 | Crompton & Co., Nos. 1 to 54, Oo 3 71 34— 4 31— 4 


Do. 5 % let Mort. Reg. Debe., 1 to 900 of ` 


100,000 £100, and 901 to 11,000 of £50 red e 4 * 99 —102 99 —102 
99,261 Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5 & 12— 2ł 1ł— 2} 2 92 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 34— 13 31— 4$ 
344,023 Do. do. do. 4 % Deb. Stock Red eee 100 eee eee eee 90 "e 92 90 — 92 
100, 000 Do. do. 5% 2nd Deb. Stock Prov. Certs. ae 100 st *. | 96 —100 96 —100 
112,100 | Electric Constraction, 1 to 112,100 ... 26 & 6 6 Y| 2 — 2 2 — 23 
25,000 Do. do. j Cum. Pref., 1 to 25,000. 7 7 .. | 28— 34 22— 32 
182,500 Do. do. Perp. Ist Mort. Deb. Stock Ses ies . 1102 —105 102 —105 104} 
9,6007 Gebe d Daloy ome Pref., 1 to 9,600 .. 0 7 Y 7 7 10 — 11 10 — 11 
90,000 aoe s (W. T) ae a aoe = a 85 a 12 14 15 124— 133 | 128— 133 13 1% 
50,000 India-Rabber, 8 and * Works 10 10 PV — 214 | 21 — 22 211 
300,000 Do. do. do. 4 % Ist Mort. Deb i ss de 888 100—103 100 —103 101 
37,500 Liverpool 9 Railway, Ord. ... se 85 3} 3} 315 81— 97, | 8 8 
10,000 f Do. Pref., £10 paid wae eee 5 5 5 13 — 13} 133— 133 807 ine 
$7,350 | Telegraph Construction and Maintenance ... ss 15 15 15 37 — 42 37 — 42 40 374 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 sis os 101 —104 101 —104 Mas ve 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20, 000 85 8 Y 12 104— 1 103— 113 10130 ~. 
20, 000 Do. do. 5 Y Cm. Prf. Nos. 1 to 20,000.. ae 51— 5 586 555 
540, 0007 Waterloo and City Railway, Ord. Stock 100 3 * 3 yy, 92 — 92 — 95 jee 8 
t Quotations on Liverpool Stock Exchange. t Unless otherwise dee all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
d K. Debentures of £100, 108—106. tebri Electri è Shares £5 
enya ene paths gate, ea ee ga ae Ss 
A @ te ena, 
* From Oe es Share List, Bank rate of discount 4 per fee (July 19th. 1800). : 
MARKET QUOTATIONS, Wednesday, November 28th. : 
CHEMICALS, &c. This week, Last week. Ino. or Deo. METALS, &o, (continued.) This week. | Laat week. 
A H roch] rio owt. ö 8 bs 6 © | Coppe Sheet 0 ton £86 : oe 
rs nii trio i 0 var cows. ey. 4 70 j oe * a se ton £86 | * 
a „ 8 ... per out. 82/- oe i ¢  (Hlectrolytic) Bars per ton) £488 10 š 
a@ I Bulphurio ee ee ee per owt. 6 6 5 i 0 0 99 99 Bots 0 Per ton £93 . 
a Bal .. F . Per owt. fe. 89/- i 6 y» 10 per ton 28 10 A 
a Ammonia, Muriate (crystal) .. per ton £88 10 2 10 4 6 n 1 H. C. Wire per lb. * ie 
ee per ton £30 £80 ° N S Ebonite Rod è oe 4 per lb. s oe 
p Bleschin powder os .. per ton £17 27 | g , 7 Sheet . per lb. 16 oe 
a Bisulphide Pt Carpon sa .. per ton £15 E15 è n German Silver Wire per lb. 5 
a Borax os .. per ton 217 10 £1710 oe h Gutta-percha fine .. per lb. 8/6 80 
a Bensole 80 . .. .. per gal. 77 96 | . h India-rubber, Para fine per Ib. | 3/11 to 4/1 | 8/11 to 4/1 ae 
» í : per gal. 5/6 5/6 i Iron, Shee per ton a 
a Copper Sulphate £26 ‘ „ Pig (Cleveland warrante).. per ton 61,7} 104d. dec. 
a Lead, Nitra ee per ton £25 £25 a 1 ws according to 8 per ton From £11 | From £1 sa 
a „ White Sugar .. .. per ton £81 £81 i +: 5 sS - per ton 70/- to 72/6 70% to T2/6 i 
a TOR lated Spirit T .. per T 225 10 a é „ Wire, galvanised No. 8 per ton an ye gee ; 
6 À 
e Naphtha, Solvent (90% at160°G). per pal, | 0 5/6 9 Lead, English Ingot .. per ton {17 76 | £1776} À 
"Caustic BR o, her to 40 724 m Minganin Wire No ‘8 1 per ib. 8 a. | ; 
769 . oe n n oe bs *. a 
5 „ Bisulphate x ee oe £85 £85 gM a sa 92 ear bots £926 2926 à 
a Shellac a .. per owt. 64/- 64/- d Mica (in original cases), small per lb. | 8d. to 9d. | Sd. to 9d. 5 
a Sulphate of "Magnesia per ton £4 10 £4 10 d n i „ m per lb. 1/9 to 2/9 | 1/9 to 2/9 1 
a Bulphur, Sublimed Flowers| per ton £8 £6 d iv „ large .. per lb. 8/3to78 | S73 to 7,9 ‘ 
a n Lung red per ton £5 10 25 10 p Phosphor Bronze, plain castings por Ib. 1/1 to 1/4 | 1/1 to 1/4 A 
.. per ton £6 £5 P Š rolled in castings per lb. | Ut to 1/4 | M1 to 1/4 j 
a Soda, Castio (white 70%) .. per ton £1015 | £1015 P? a5 strip Š shoi per lb. m1 | From 
a „ Crysta .. per ton £8 £8 | oe o Platinum ae per oz. £8 18 £8 18 
a „ Domate, casks per lb. 93d. Nad. i p Silicium Bronge Wire . per lb. | 10$d. to 1/1 103d. to 1/1 
í Steel, Magnet, aco'd’ ng todesc'p'n per ton; From £15 to £40 
í ” 55 in bars . £58 £58 
METALS. &c. | | g Tin, block ... ve Per ten r Sita’ 
d Aluminium Wire, in ton lots. per ton RIA £224 k g n» {foil 2 oa . per lb. 27 27 
d . Sheet, w ton lots per on £191 £191 Sè R wire, Nos. 1 to 16 per lb. 1/9 1/9 
P Babbitt's metal ing per £80 to aie 280 to 8 ' ia ‘ p White Anti friction Metals — 
6 Brase (rolled metal 1012" basis per 15. eg 1 | | “ White Ant” brand. per ton £40 to % £40 to £10 8 
e „ Tube (brazed) .. .. per lb. 10d. 1 ! i Yarns, onon Single 101b. ndl per lb. Aa Se 
€ y » (solid ia .. per lb. | d. ef | id. dec | „ Best Flax "6 lea per lb. | d. dec. 
e „ Wire, basis .. per lb. ; Sid. ' we „ Hemp. 8 ply 10 0 lbs, .. per lb. aa 
: Copper Tubes (brazed) per lb. 112d. IId. ‘a | ” Russian, 10 lbs. per Ib. gi 
(solid drawn) . per lb. lld. lid. ae ae d ute, 180 Ibs. rove .. per ton] £1410 E14 10 
38 Bars (best selected) .. per ton ! £86 | £86 | = j Zinc, Sh't. (Vielle Montagne ond.) per ton £238 2 6 £33 26 | 
| — conma lee aa e foo PERA 
t min 07 0 . 0 rT e o de 
Steer |? f aia So se, fe yee! Sito | =x ee 
essre. 0 ns. : e 0 We. 
le Messra. Frederick Smith & Co, J Messrs, Henry O. Teo å Co. F osphor * Company, Lt 
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THE SYNCHRONISATION OF 
ALTERNATORS COUPLED IN PARALLEL. 


[Condensed translation of the second and third parts of a paper 
entitled A Study of the Transmission and Distribution of 
Energy by Alternating Currents,” read before the Société Inter- 
nationale des Electriciens by M. Maurice Leblanc.] 


(Concluded from page 765.) 


A SIMPLE method of generating the E.M.Fs. of lower frequency 
that must be developed between the ends of our secondary circuits is 
the employment of ordinary coutinuous current machines, furnished 
with commutators, whose tield-magnets are excited by alternating 


FIG. 12. 


currents of convenient frequency. In fact, the E. M. F. developed 
between the brushes of such a machine would be, at each instant, 
proportional to the strength of the field current, and consequently, 
would have the same frequency and the same phase. 


The speed of rotation of this dynamo, and the strength of the 


flux that would be developed in it, being independent of the 


frequency, this machine will work as well as if it had been required 
to furnish continuous currents; its dimensions will, therefore, be 


very small, if we only require it to furnish real energy, or very little 
apparent energy. Finally the frequency of the currents which 
traverse the armature being low, there will be no trouble with the 
commutation. We are thus led to add to our generator two small 


continuous current dynamos exactly alike. Each of the two 
secondary circuits will be connected with one of the armatures of 
these machines. 

The currents which traverse the two secondary circuits being 
naturally displaced a quarter of a period, each of them will be 
convenient for exciting the field magnet of the continuous 
current machine whose armature will be traversed by the other 
current. 

We have represented in fig. 124 dynamo whose armature, a A, 
consists of a Pacinotti riug furnished with a commutator c c, upon 
which the two brushes a and g bear at opposite ends of a diameter. 
The line x y is a diameter passing through the contacts of the 
brushes. : 

The field-magnet, 11, consists of a second Pacinotti ring with 


its teeth turned radially inwards, conceutric with the first ring. It 


is furnished with two windings represented diagrammatically in 
fig. 12, the first winding by continuous lines, and the second by 
dotted lines. 

A current passed into the first winding will develop a flux follow- 
ing the direction of the line x y. A current passed into the second 
winding will develop a flux in a direction pefpendicular to the line 
x y. The exciter with which it will be convenient to furnish our 
generator will be composed of two such machines, coupled upon the 
same axle, as represented in fig. 13, so that one pulley can turn the 
two simultaneously. 

The diagram fig. 14 represents the connections that it will be con- 
venient to make between the secondary circuits of the generator 
and the several circuits of the exciters; s and c represent the two 
circuits of the generator. a and a’ are the two armatures of the 
exciter, and a 8 their brushes. Jand J’ are the field circuits of the 
exciter dynamos developing flux in the direction of the line z y. 

and Y are the field circuits of these dynamos developing flux 
perpendicular to the line + y. 

In order to prevent the currents of frequency (a + nw) developed 
in the secondary circuits of the yenerator passiug through the 


exciter, we impose on these two cireuits of the generator other 


secondary circuits closed on themselves, aud consisting, for example, 
of a squirrel cage. Under these conditions the field which turns 
with reference to the secondary circuits with the speed (a + n w) 
will not be able to acquire any appreciable value. 

The electromotive forces of the same frequency developed in the 
circuits s and c will therefore be very small, and a fortiori the 
currents that they will pass into the exciter will be small, the im- 
pedance of the latter for frequency (a + n w) being very great. 

Call ù% = asin2we (a — nw) t and ù a cos 2 7 (a — no) t 
the strengths of the currents issuing from the circuits s and c which 
traverse the exciter. (J 

The current whose strength is ii in traversing the circuit 3, will 
develop a magnetic field, equal, but of contrary sign to that which 
it will develop in traversing the armature a. The operation will 
go on, as if the apparent coefficient of self-induction of that 
armature was 0. 

But the circuit 1 being traversed by the current whose strength is 


tg = a cos 2 r (a — . 


the E.M.F. produced by the rotation of the armature a will be 
equal to k a cos 2 1 (a — nw) t, k being a coefficient depending 
upon the speed of the armature, its dimensions, and the saturation 
of its iron core. l 

We can arrange the magnitude and the sign of the coefficient x 
as we like. We shall, therefore, be able to arrange so that this 
E. M. F. may be a quarter of a period in advance of the current ù. 

Note that the circuits s and c, including their extensions, have a 
coefficient of mutual induction 0. Each of them including one of 
the circuits 1 or Y will have its coefficient of self-induction increased 
by a quantity X, which will reduce the action of the dynamo whose 
armature it traverses, to that extent; these circuits, therefore, will 
have only a small number of coils, the others being increased. That 
will present no inconvenience in the matter of commutation, since 
the inductive reaction of each armature will be directly destroyed 
by the action of the circuit J or , which is connected to it. As to 
the influence of the variations of the flux which will be produced 
by the short circuiting of the coils by the brushes, it will be very 
weak because of the low frequency of these variations. It will be 
rendered completely negligible by giving plenty of contact surface 
to the commutators, and by joining these last to the sections of the 
armature by conuccting wires having resistance. 

We have just said that in order to oppose the production of the 
superfluous flux turning with reference to the secondary circuits of 
the generator, we should arrange a magnetic screen around these 
circuits. It is necessary to be cureful that the screen is not of too 
low resistance, or it may begin to demagnetise the circuits con- 
nected with the exciter. 

The author then proceeds to show that :— 

1. If the machiue is already constructed, we can always arrange 
an exciter that will allow the machine to furnish wattless currents 
to the network across which it is connected when the frequency of 
the slip varies between certain limits, BI and Ay. 

2. We can à priori take any values for the frequencies, 8; and B, 
aud determine, in consequence, the section of the wire of the 
windings closed on themselves and the power of the exciter. 

We have supposed, it is true, that the resistance of the secondary 
circuits connected to the exciter was nil in comparison with that of 
the circuits closed on themselves. This condition is not necessary, 
but the resistance of the circuit connected to the exciter must 
always be small compared with that of the circuit closed on itself. 
If they were equal, for example, it would be found that the equation 
of the second degree, which gives the values of Bi and £, had imaginary 
roots. That is due to thedemagnetising action of the circuits which 
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are closed on themselves. It will be easy, moreover, to fulfil the 
condition, the resistance of the circuit connected to the exciter 
being 0, by modifying the exciter which has been described. 

We arrange two circuits upon its field magnets, one of 
N coils, the other of N coils, developing magnetic fields in a 
direction perpendicular to the line of contact of the brushes. The 
circuits of N coils will always serve for the passage of currents 
which will be in quadrature with those that traverse the armature. 
The others will be in series with it. 

1. In this manner the armature traversed by a current whose 
strength is os 

11 = a sin 2 x (a — nw) f, | 
will be subject to the action of ‘a magnet having N coils, traversed 
by a current of strength * i 

— ù = — 4 cow 2 r (a — nw) t, 
and x’ coils traversed by a current of strength 
i 11 = asiu 2 r (a — n wl. 

2. The armature traversed by a current whose strength is 

i = a cos 2 * (a — n w) t, 
will be subject to the action of a magnet having N coils traversed 
by a current of strength 
l ú = a sin 2 w (a — n w)t, 
and N“ coils traversed by a current of strength 

13g. = a con 2 1 a — nw) t. | 

In practice, the two circuits of N coils will be traversed by currents 

whose strengths are f 
i = a cos 2 x (a — n w) t, 

and 

a sin 2 w (a — nw) f, 


71 
but in directions opposite to each other. The coefticient of 
mutual induction of the two circuits will always be 0, and nothing 
will be changed from that which has been stated before. 

But the presence of the two circuits of coils will allow us to 
develop in the two armatures of the exciter E.M.Fs. of the same 
phase as the current strengths which traverse them. 

It will be easy to arrange so that these E.M.Fs. render the 
resistances of the circuits artificially nil. It would not be necessary, 
however, to render them negative, for the exciter would then 
excite itself, and would transform the asynchrouous generator into 
an ordinary alternator. 
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APPARATUS FOR THE | 
DETECTION AND REGISTRATION OF 
ELECTRICAL VIBRATIONS.’ 


By A. C. POPOFF. 


. (Concluded from page 846.) 


THE accompanying diagram (fig.2) shows the arrangement of the 
parts of the apparatus. The tube containing the filings is supported 


horizontally between the terminals, mand x, by a thin watch-spring, 
which, for greater elasticity, is bent at one of the terminals into a 


FIG. 2. 


zigzag. Over the tube the bell is placed so that when it is actuated 
it will give slight taps with the hammer on the centre of the tube, 
which is protected from breakage by an india-rubber ring. A good 
plan is to mount the tube and the bell on a vertical board. The 
relay, R, may be placed in any convenient position. 

The action of the apparatus is as follows: A current from a 
battery of 4 to 5 volts constantly circulates from the terminal, p, to 
the platinum foil, a, then through the powder contained in the tube 
to the other foil, B, and through the coils of the relay back again to 
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Translation of paper from Russian Physical aud Chemical 
Society's Jvurnul for January, 1896. 
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the battery. The strength of this current is insufficient to attract the 
armature of the relay, but if the tube, a B, is exposed to the action 
of the electric vibrations the resistance instantaneously decreases, 
and the current increases so much that the armature of the relay is 
attracted. Atthis moment the circuit from the battery through 
the bell, normally interrupted at the point c, is closed and the bell 
begins to act; but the tapping of the coherer tube immediately 
reduces its conductivity again and the relay breaks the bell circuit. 

In my apparatus the resistance of the filings after vigorous shaking 
becomes about 100,000 ohms, and the relay, with a resistance of 
about 250 ohms, attracts the armature with a current of from 5 to 10 
milliamperes (according to the adjustment)—that is, when the 
resistance of the whole circuit falls below 1,000 ohms. After a 
single shock the apparatus responds with a brief ring; under the 
continuous action of the discharges the coils respond with sufficient 
frequency on account of the bell strokes occurring at approximately 
equal intervals. i 

The sensitiveness 'of the apparatus may be indicated by the 
following experiments :— 

1. The apparatus responds across a large auditorium to the dis- 
charges of an influence machine if a thin wire about 1 metre long 
and placed parallel to the direction of the discharges is attached to 
T point a or B, in order to increase the energy acting on the 

ings. : 

2. When connected with a thin vertical wire 2:5 metres long the 
apparatus responded in the open air, at a distance of 210 feet, to 
the vibrations produced by a large Hertzian vibrator (plates 40 centi- 
metres square) with sparks in oil. 

3. Placed in a closed zinc case, the apparatus did not respond to 
the discharges generated in its immediate neighbourhood, not even 
to sparks passing between the zinc case and the knob of the elec- 
trical machine; but if an insulated wire, connected with one of the 
points a or B, be led out of the case with its end projecting 10 or 15 
centimetres, the apparatus responds to vibrations produced by a small 
Righi, Lodge, or similar transmitter at a distance of 3 to 5 metres; 
lengthening the external part of the Wire considerably increases the 
sensitiveness. 

4. The apparatus is very sensitive to discharges between con- 
ductors in direct metallic connection with the circuit containing the 
coherer tube. Thus if we connect the point a or B with the rod of 
a discharging electroscope, the apparatus responds to every dis- 
charge of the leaves after the electroscope has been charged with 
300 volts. Direct discharges from the disc or knob charged by a 
dry pile of about 500 volts electromotive force actuate the bell, 
the energy of the charge being less than 5 ergs. 

5. The apparatus responds to the spark formed at the moment of 
breaking an independent circuit, if this citcuit is metallically con- 
nected with that containing the filings; as, for example, if we close 
a Grenet cell by a wire from terminal to terminal, and connect one 
terminal with the point a by a short conductor. If the interrupted 
circuit contain an electro-magnet the action of the spark which 
occurs on breaking the circuit may be transmitted to the apparatus 
through a very long conductor. Self-induction and capacity in the 
conductor transmitting the vibrations doubtless considerably 
diminish the transmitted energy. For this reason the sparks pro- 
duced on the interruption of the bell circuit at the points o and D 
act but feebly on the coherer; even the spark at b is of no im- 
portance, since at the moment when the conductivity of the filings 
is destroyed contact is made at the point p. For this reason the 
arraugement of the,parts of the apparatus, as shown above, appears 
to be the only possible one. With other arrangements failure may 
ensily result, seeing that the conductivity destroyed by the motion 
of the hammer might be restored by the action of the sparks pro- 
duced in the apparatus itself, aud the bell would ring continuously. 

6. The apparatus when inserted instead of the telephone in one 
of the disengaged lines at the central station, did not respond 
either to the rings or the speaking currents on the neighbouring 
lines, although these were clearly audible in a telephone if it was 
inserted instead of my apparatus. Sometimes it responded to 
certain rings indicating the end of a conversation, and at the 
moment of hanging up a telephone in its place on one of the 
ucighbouring lines; but at those instants rapid vibrations may 
have been generated in the circuits by the formation of sparks. 

7. Apparently the apparatus is also sensitive to slow discharges 
passing through the filings, but only when the energy is consider- 
able. Thus, the apparatus responds to rapid movements of an 
electrified ebonite rod in the neighbourhood of the conductors of 
the apparatus; but slow movements have no effect on it. The 
current generated in the secondary of an induction coil, on breaking 
the primary circuit during a discharge through the filings, either 
directly or with a coucenser successively inserted in this circuit, 
always acts on the tilings, producing sufficient decrease of resistance, 
but the current produced in closing the primary circuit acts more 
fecbly and irregularly. An effect of this kind, moreover, agrees with 
the hypothesis adopted by me above. The apparatus is actuated 
by the discharge from the knob of an influence machine through a 
wet string about 1 metre long, suspended from one of the points 
A or B, if the string be moistened with acidulated water, but does 
not respond if it be moistened with distilled water. 

As a result of these experiments it may be assumed that every 
discharge through the filings may have the effect of redueing the 
resistance, but the magnitude of the effect depends not on the 
absolute amount ot energy acting on the metallic powder, but on 
the energy expended in unit of time—more accurately, on the rate 
of expenditure of energy, or on the magnitude of the ratio 
ener pon 
45 10 The filings are therefore more sensitive to rapid yjbra- 
tions for the same amount of energy. l . 

An instrument possessing so much sensitiveness may serve for 
various lecture experiments on the electric vibrations, and if 
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enclosed in a metallic case may be easily adapted to experiments 
on electric rays; in many similar experiments the apparatus, as 
arranged by me, possesses too much sensitiveness. But thanks to 
the fact that the relay may vary in sensitiveness within certain limits, 
we may by varying the number of cells, easily obtain the desired 
degree of sensitiveness. l 

Another feature. of the apparatus, which may give further 
interesting results, is its ability to indicate the clectrical vibrations 
which occur in a conductor connected with the points a or B (sec 
diagram), in the case where the conductor is exposed to the action 
of electro-magnetic disturbances in the atmosphere. For this purpose 
it is sufficient to connect the apparatus—protected against all other 
action—to an aerial conductor placed at a distance from telegraphs 
and telephones, or even with a lightning conductor. Each vibration 
exceeding in intensity a certain limit, will be indicated by the 
apparatus, and even recorded, as, each time the relay makes contact 
at the point c (fig. 2), a recording electro-magnet may be brought 
into action, in addition to the bell. For this purpose one end of its 
coil is connected at a point between o and D, and the other to the 
battery terminal P; that is, the electro-magnet is joined up in 
parallel with the bell. tet 

Experiments with the apparatus in connection with serial lines of 
considerable length are sure to give more or less interesting results. 
I happened to be one summer in the Ural for a “ cure,” and far from 
other telephone lines,“ and during that time if one took the telephone 
in one’s hand distinct rhythmic sounds could be heard, and also very 
frequently, the hissing, whistling, and crackling of adischarge. As 
evidence of the character of the phenomenon occurring on this line, 
although these sounds were heard in winter as well as in summer 
(I observed them from May until September), the interference with 
transmission of speech was not great in the former case, but in 
nummer communication was sometimes rendered difficult by it. 

Experimental trials of the recording apparatus in connection 
with a lightning conductor were carried out last summer by 
M. A. Luboslavsky in the Institute of Forestry at St. Petersburg. 
On the Institute building, among other appliances designed for 
the observation of the direction and force of the wind, a small 
wooden mast was erected, at the top of which was fixed an ordinary 
lightning rod point. This point, by means of a wire running down 
the mast and then stretched across the courtyard on insulators to 
the Meteorological Cabinet, was connected to the point a of the 
apparatus (fig. 2). The point B was connected, in common with 
other meteorological apparatus, to a conductor which was put to 
earth by means of the water pipes. The recording portion con- 
sisted of an electro-magnet, tothe armature of which was connected 
a stylus from one of Richard Fréres’ registering instruments, and of 
a cylinder by the same firm, giving a weekly record. 

With this arrangement the apparatus responded with a ring, and 
a mark, each time the current was sent by the anemometer, during 
the observation of the direction and force of the wind, these effects 
being due to the fact that the system of conductors is in connection 
with the apparatus through the common earth wire, and electric 
vibrations are excited at the moment the current is interrupted. 

In order to distinguish these marks from others produced by 

atmospheric electricity, the observers, when such signals were given, 
made a note of the circumstance on the cylinder; these extraneous 
effects on the apparatus, however, were allowed to continue asa 
check upon its accuracy. 
The experimental apparatus, though not perfectly satisfactory, 
was brought into use in the latter part of July (new style) and 
afterwards, during the last days of August (new style), and gave the 
following results :— 

July 30th.—According to records of principal Physical Observa- 
tory, thunderstorm from 10.40 to 11.40; by record of the observa- 
tory of the Institute of Forestry, thunderstorm about 1 o'clock in 
the day. The apparatus gave a series of marks, running together, 
and following each other for the space of 40 minutes in the interval 
between 12 and 1 o’clock. | 

August 21st (N. S.)—At the principal Physical Observatory the 
records states: thunderstorm from 4.50 to 5.50 p.m., nearest approach 
3 seconds at 5.17, and thunderstorm from 8.37 to 9.10 evening— 
nearest approach at 8.40. Storm noted by the observers of the 
Institute of Forestry, and registered by the apparatus in a series of 
marks following each other uninterruptedly from 4.50 to 8.50 p.m. ; 
during the night the apparatus recorded a few more marks. 

August 23rd (N. S.) — Apparatus gives an interrupted record com- 
mencing at 1.15 and lasting 25 minutes, and another record after 
9 p.m. continuing for 1 hour 20 minutes. 

No notes of a thunderstorm or rain were made by the observers 
of the Institute. 

August 25th.—The apparatus records:—5.45 a.m., duration 20 
minutes, marks at 9.10, at 10.0, nearly uninterrupted record from 
10.25 a.m. to 7.45 p.m. On this date rain was noted up to mid-day 
at 1 o’clock and in the afternoon. According to the statements of 
the student observers the apparatus rang for 5 or 10 minutes ata 
time during the whole day. 

M. A. Luboslavsky was absent that day. According to his obser- 
vations the day was sultry with a large amount of cumuli. At the 
principal Physical Observatory there were no notes of a storm. 

August 26th.—Marks recorded: 9a.m. and 12.5 p. m.; after the 
latter observation, the glass tube containing the filings broke; at 
12 p.m. rain was noted by the observer. 

The apparatus was again brought into use at the end of September 
(old style), with a modification of the registering mechanism. The 
weekly cylinder was replaced by a 12-hour one, and the record was 
made on a telegraph slip wound on the cylinder. The speed at 


* The line extended fora distance of 15 versts (10 miles’ from 
West to East along a spur of the Ural Mountains in the Bogoslovski 


which the slip moved was 23 mm. per hour. It was easy to dis- 
tinguish clearly on the slip the strokes following each other. The 
apparatus stood in its former position, unprotected from the action 
of the meteorological apparatus, in which electric currents were 
used, and from the effects of occasional discharges during work in 
the physical cabinet. If, therefore, the record of the apparatus be 
examined from hour to hour, it may be ascertained beyond doubt, 
that only part of the indications are produced by \tmospheric dis- 
charges. The marks recorded in the period of time between 


11 p.m. and 7 a. m., are. however, not open to doubt, as during that 


time the cabinet in which the apparatus is pla’ cand all the 
neighbouring rooms of the building are closed. The apparatus gave 
indications of this kind for example, on October 6th, at 12.45 p. m. 
and 5 a.m. ö : 

In this period may be noted the 24 hours from September 24th 
to 25th. September 24th was Sunday,and the cabinet was closed. 
On this date there were indications at 8.51 a.m. and at 5, 5.43, and 
6 p. m.; at 5 a.m.in the following day, and at 9.25 a.m. Indications 
were expected on September 24th. I and M. A. Luboslavsky 
were at that time in St. Petersburg, and M. Luboslavaky 
having called my attention to the gathering clouds, similar 
in shape to thunder clouds, remarked that it would be in- 
teresting to know whether the presence of these clouds would be 
indicated by the apparatus. Later in the evening of that day there 
was very heavy rain having the character of summer showers. In 
the middle of October the experiments were discontinued in con- 
sequence of certain indispensable alterations in the experimental 
apparatus. The battery of four Leclanché cells, used up to this 
time in the experiments, became exhausted. At the present time 
me apparatus is again in operation with a battery of six Meidinger 
cells. 

During the experiments with the apparatus in the summer period 
it was necessary for safety to join up a lightning arrester in 
parallel with the coherer tube. | 

It may be useful if I add a few remarks on the adjustment of the 
apparatus. The bell must be adjusted so that the hammer may 
have as great an amplitude of vibration as possible, and the coherer 
tube must be placed at such a height that it barely touches the 
hammer when the latter is in the position of rest, and does not 
follow it by the action of the springs. Only under these conditions 
will the instrument respond with precision, with a brief ring after 
each separate shock. 

In view of the results obtained in the experiments described 
above, the desire may perhaps be expressed that those persons who 
are interested in the observation of thunderstorms will give the 
apparatus a more extended and careful trial. 

In conclusion, I may express the hope that my apparatus, when 
further perfected, may be used for the transmission of signals to a 
distance by means of rapid electric vibrations if only a source of 
such vibrations can be found possessing sufficient energy. 


t 


THE AMERICAN ELECTRO-THERAPEUTIC 
AssociArION. 


THE tenth annual meeting of the American Electro-Therapeutic 
Association was held in the Academy of Medicine, New Vork City, 
September 25th, 26th, and 27th, 1900, under the presidency of Dr. 
Walter H. White, of Boston, Mass. 

The report of the Committee on Electrodes was presented by Dr. 
Charles R. Dicksou, of Toronto, Chairman; several new electrodes 
were submitted for inspection by Dr. Walter H. White, Mr. R. G. 
Brown, E. E., of Brooklyn, N. V., and Dr. C. R. Dickson; the recom- 
mendations of the committee in regard to the standard dimensions 
of connections, and the manner of marking bipolar electrodes were 
adopted by the Association. 7 
~ Rev. Newman Lawrence, of Stapleton, Staten Island, read a paper 
on “ Electro-Therapeutic Sins,” scoring vigorously the use of elec- 
tricity by those who did not understand it, the fraudulent character 
of so-called electro-magnetic body appliances, and the testimonial 
evil. A discussion on Electricity in Tuberculosis and Present 
Modes of Treatment, was taken part in by the following: — Dr. 
S. A. Knopf, of New York, spoke on the Etiology of Tuberculosis, 
its Course and Termination.” Dr. M. J. Brooks, of Stamford, Conn., 
dealt with “The Modern Treatment of Pulmonary Tuberculosis.” 
“Electric Light as a Therapeutic Agent,” was presented by Dr. 
Charles O. Files, of Portland, Me. ‘Electric Light; its Physio- 
logical Action and Therapeutic Value in Tuberculosis of the Throat 
and Lungs,” was the subject of Dr. Wolff Freudenthal of New York. 
Dr. Egbert LeFevre, of New York, gave a Report on the Practical 
Value of Grotte’s Method and of Others who Advertise Cures.” The 
report was not of a favourable character. 4 committee was 
appointed to investigate the method of M. Grotte, consisting of 
Drs. William J. Morton, Robert Newman, and Emil Heuel, of New 
York. Dr. J. Griffith Davis made a Plea for the Better Applica- 
tion of Electricity in Diseases.” 

Some New Appliances for X Ray Work.—Mr. E. W. Caldwell, 
E. E., of New York, brought out an improved stand and holder for 
the X ray tube, discarding the rigid clamp for a spring; an 
ingenious shelf for supporting the arm in any position and steady ing 
it there ; a device to keep the limbs in the same relative position in 
taking radiographs of the Hip joint; and a suggestion to interpose 
a thin sheet of celluloid to prevent injury to the plate by the 


moisture of the person's body. 
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Combined Electrisation, or Galvano-Faradtsation.—By Dr. A. D. 
Rochwell, of New York. Among the advantages of combined treat- 
ment over the use of either current alone, he instanced the more 
powerful excitation of contractile fibre cells, greater stimulation of 
waste and repair, stimulation of osmosis, increase of heat production, 
and especially its value in local spasmodic conditions and the con- 
trol of the symptoms of exophthalmic goitre. 

Gleanings in the Field of Elcetro-Therapeutics.—By Dr. Charles O. 
Files, of Portland, Me. Several suggestive cases were alluded to. 
During a double amputation of the thigh about an hour after 4 rail- 
way accident, the patient suddenly developed symptoms of severe 
shock to such an extent that he appeared to be dead; the prompt 
application of galvanism with one pole to the epigastrium and the 
other to the base of the brain revived the patient almost immedi- 
ately ; electrisation had to be resorted to at short intervals for three 
weeks to avert collapse; the patent completely recovered. Every 
surgeon who bad seen the case during the first fortnight had given a 
practically hopeless prognosis. A second was a most gratifying 
improvement following electricity and massage in a case of incipient 
tuberculosis. Electricity was a most valuable ally as an hypnotic. 
and in many inveterate cases of facial neuralgia persisting after 
operative measures for relief. 

Discussion on Electricity in Gynecology, and the Present Reluctance 
of Gynecologisis to use Electricity: The General Office Work of a 
Gynecologist.—Dr. Fred. H. Morse, of Melrose, Mass., outlined’ the 
value of electricity in diagnosing the presence of deep-seated pus; 
in metritis, endometritis, subinvolution, uterine displacement, 
Ovarian neuralgia, painful menstruation, electrical treatment was 
most satisfactory ; in acute inflammatory conditions electrical treat- 
ment was not contra-imdicated, but special care was requisite then; a 
reliable battery, amperemeter, and a good high tension faradic 
battery were absolutely essential; asbestos cloth made a capital dis- 
persing pad. 

The Morton Wave Current—A Valuable Addition in Electro- 
Therapeutics.—In the absence of the author, Dr. W. B. Snow, of 
Atlanta, Ga., this was read by Dr. C. R. Dickson. The wave current 
was unique in many respects ; thus, it was administered from but 
one side of the generator, the alternations were of charge and dis- 
charge, though of high potential it could be passed to and fro 
through the body with little discomfort ; the patient received general 
electrisation ; the surges of the current passing through the tissues 
of the body, it permitted the use of the highest possible electro- 
motive force; it was readily controllable; the constitutional effects 
were marked lowering of arterial tension, lessened frequency of the 
heart's action, and increased volume of pulse, increased oxidation 
and metabolic activity, marked diminution of nervous irritability, 
with sense of drowsiness, and a sense of fatigue if the treatment was 
too prolonged; it was indicated in all atonic conditions, chronic 
menstrual disorders, uncomplicated neuralgias, sciatica, sprains aud 
bruises, and many other conditions. 

The Nervous Disorders Peculiar to Women—Dr. G. Betton Massey, 
of Philadelphia, dealt chiefly with the relation of neurasthenia to 
these disorders, and the frequent need for well-regulated and properly 
directed activity as opposed to the notion of rest. 

Use of the Continuous Current and Electrolysis.—Dr. Robert 
Newman, of New York, outlined his successful use of electricity for 
many years in a large range of cases, including the absorption of 
pelvic exudates, prolapsus uteri, fibroid tumours. 

Spark-Gap Currents, viz., Franklinic Interrupted, Static Induced, 
and Wave Currents.—By Dr. William J. Morton, of New York. 
The wave current, or “displacement current,” presented more 
advantages than either of the others, it embodied all that could 
be obtained from an electrostatic machine in current form for 
therapeutic purposes; it was of especial value in neurasthenia 
and all cases where it was desired to improve the general nutrition. 

On Methods of Generating and Transforming Electric Currents for 
Therapeutic Uses, by Mr. Charles T. Child, E.E., technical editor of 
the Electrical Review (N. V.), was, in his unavoidable absence through 
illness, delivered by Dr. C. R. Dickson from Mr. Child’s manuscript. 
The officers and a large number of the members of the New York 
of Electrical Engineers were present on invitation. The direct Society 
current was a special case of the alternating current, in which the 
frequency was reduced to zero; the maximum of pressure for 
therapeutic use was 60 or 70 volts; the battery, though it had 
recently celebrated its centennial, was still far from perfect; the 
so-called dry battery was only useful for small currents and for 
short periods; for motors and cauteries, storage batteries were the 
best. High pressure currents were reduced for therapeutic use 
by employing a shunt around a resistance such as coils or lamps; 
oe machines generated potentials up toseveral hundred thousand 
volts. 

Value of the Cataphorie Method in Cancer. By Dr. G. Betton 
Massey, of Philadelphia. The method consisted in driving the 
salts of mercury into the cancer by cataphoresis with heavy electric 
currents; the patient being etherised and placed on a large leaden 
plate covered with heavy pads, constituting the negative electrode, 
the positive being a tube of gold with amalgamated tip through 
which mercury was injected; 300 or 400 milliamperes of current 
were used, sometimes for two hours or more. An inodorous slough 
separated in one to three weeks. Eleven out of 37 cases had been 
successful ; in 22 the treatment had been begun too late. The treat- 
ment was not intended to take the place of the knife, but was very 
applicable to early manifestations, particularly carcinoma of cervix 
uteri, and before metastasis. 

The Causes of Nome Cases of Neurasthenia and their Treatment.— 
By Dr. Francis B. Bishop, of Washington, D.C. A systematic 
quantitative analysis had showed quite commonly a diminution of 
the daily quantity of urea and an excess of phosphates; muscular 
tissue seemed to be the chief seat of the metabolism; exercise in- 
creased the output of urea; the object should be to promote 


chemical changes by muscular exercise, which ordinarily was fol- 


lowed by fatigue, and such cases were already fatigued, therefore 
he used electricity, beginning with a mild. galvanic current to 
stimulate the cells of the brain and spinal cord, followed by general 


galvanisation, and then by general faradisation; lastly, about 15 


minutes in the ozone cage with static spray. 

X Ray Photography.—By Dr. E. R. Corson, of Savannah, Ga. 
Unless the X rays were powerful enough to penetrate the bone, 
details could not be properly brought out. Mere length of spark 
did not indicate the efficiency of apparatus. By increasing enor- 
mously the number of interruptions, the quantity of current passing 
through the tube was augmeuted, and efficiency proportionately 
increased. A coil giving a spark of only 8 or 10 inches and all the 
current the X ray tube could stand, was recommended ; also the use 
of a hydrochinone developer. All negatives, no matter how strong, 
should be intensified after development; this gave sharp contrasts, 
showing no flesh. i 

Electricity in Brain Failures.— By Dr. D. R. Brower, of Chicago, 
III. The frequency of cerebral neurasthenia was to be attributed 
to the almost universal condition of unrest, keenness of competi- 
tion, drifting away from the authorities of the past, and not a little 
to young America” and the “new woman.” It was frequently 
associated with disorders of the intestinal tract, or with dilatation 
of the stomach; dailv séances of intra-gastric electrisation lasting 
five minutes, carried out by the ient himself three or four hours 
after a meal, with attention to diet, with intestinal faradisation by 
the physician, galvanisation of the brain, and bulbar galvination, 
followed by static insulation, were recommended. 

Electro-therapy of Insanity.—By Dr. Alfred T. Livingston, of 
Jamestown, N.Y. The author had been using electricity in the 
treatment of mental disorders for about 19 years. The calmative 
effect of the galvanic current in some cases was very marked; the 
treatment was founded on the theory that insanity was dependent 
largely, in the first instance, upon circulatory changes in the 
brain. An earnest plea was made for larger medical staffs in 
insanity hospitals, and the better treatment of insanity in the earlier 


es. 
Dr. Ernest Wende, of Buffalo, was elected President for the 
ensuing year. 


- 


— 


INSTITUTION OF ELECTRICAL ENGINEERS. 


TELEGRAPHS AND TELEPHONES AT THE PARIS 
EXHIBITION. 


By J. GAvEx, M.Inst.C.E., M. I. E. E. 
(Abstract of Puper read November 22nd, 1900.) 


THE successive Universal Exhibitions that have been held in Paris 
since the year 1878 may not inappropriately be regarded as mile- 
stones along the road of progress in telegraphic and telephonic 
industries, for each in its time has not only afforded unrivalled 
opportunities for the study of new work, but collectively they offer 
conclusive evidence of the value of the various discoveries or fresh 
departures that have been made from time to time in various fields 
of research, and the degree of success that has been achieved by 
past inventors and workers may usefully be laid to heart by those 
engaged in similar efforts at the present moment. Thus, for 
example, glancing back at the reports of the Paris Exhibition of 
1878, there will be found in the list of telegraphic exhibits the 
Hughes type-printing, the Baudot multiple, the duplex, the quad- 
ruplex, the Wheatstone, and other systems which have achieved 
permanent success, as is forcibly illustrated by the State telegraphic 
exhibits of working apparatus in the 1900 Exhibition, in which they 
all appear as instruments in daily use. On the other hand, many 
apparently prombeing inventions which were prominent in the 1878 
and in successive exhibitions have either dropped out of sight 
altogether or are still in the course of development—so far, at all 
events, as actual practical use is concerned. 

Class 26 in the catalogue includes telegraphs, telephones, and 
phonographs, and I propose to deal with the sub-divisions in this 
order. Further, I may add that in the brief review that I have 
undertaken of the exhibits in this class, I propose to dwell only on 
those which show considerable novelty, or which illustrate the 
progress made during the last decade, rather than to attempt an 
exhaustive description of the class as a whole. 

Under the head of telegraphs there are three distinct systems of 
telegraphy which deserve special mention, each exhibiting consider 
able merit from the scientitic point of view, although possibly they 
may be unequal from the practical standpoint. They are designed 
either with a view of increasing the amount of traffic which can be 
carried by a telegraph circuit, or of abolishing the transcription at 
the receiving instruments necessary with Morse methods; but they 
are based on very different principles. 

Rowlands Multipler.—The Rowlands Telegraphic Company, of 
Baltimore, Maryland, exhibit an apparatus of the multiplex type of 
working which will admit of eight messages being sent simul- 
taneously, four in each direction. The apparatus was at work in the 
Exhibition, and we were told that satisfactory results had been 
obtained over a distance of 600 miles of actual line in America. 
This is in excess of the mileage over which we have been able to 
work iu this country with Delany’s multiplex. 

(A moditication of the multiplex system has been designed by 
Mr. Pollock, of the General Post Office. The arrangement consists 
in dividing the commutators into two concentric series, one for 
transmitting and the other for receiving, and mounting them 20 
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that one series may be revolved relatively to the other by a variable 
adjustment; by this means it is possible to arrange that the 
receiving contacts sball lag behind the transmitting ones for exactly 
the period taken by the current in traversing the line. This method 
is still under experimental trial, but it is at present only adapted 
for Morse signalling.) a 

The Rowlands apparatus has the following promising charac- 
teristics :— | 

Messages are transmitted from several sets of keyboards of the 
typewriting character, and any iy penning clerks should, with a 
little practice, be able to manipulate them. The messages are 
received on instruments which print them in ordinary type on a 
long roll of paper, which is perforated at convenient intervals to 
facilitate division when the received messages are printed. 

The electrical apparatus consists of an alternate current dynamo 
as the source of power, from which a continuous series of electrical 
undulations traverse the circuit when no printing signals are being 
sent. 

The synchronism between the receiving apparatus and the alter- 
nating currents, on their arrival from the distant office, is provided 
for by means of a small continuous current motor, to which is 
rigidly geared a little alternator, both fixed on a shaft in the same 
axial line as the main driving shaft of the receiver. A circuit in 
which are two condepsers, which are alternately charged and dis- 
charged from a battery by the to-and-fro movement of the main 
relay tongue actuated by the received alternations, is so connected 
up with the alternating motor on the receiver, that when the 
received undulations from the line and those due to the local 
alternator on the receiver are in unison, only a continuous uniform 
beat is héard in a telephone used as a synchronising detector. , The 


speed of the receiving alternator is varied by the insertion of resist- 


ance in the motor driving it until this result is arrived at. Once 
attained, synchronism is maintained automatically by the local 
alternator acting either as adynamo or motor, according as the speed 
of the shaft tends to advance or recede. The main driving shaft on 
which the printing mechanism is mounted is revolved by a second 
independent motor, and by suitable adjustments of the resistance 
in this motor circuit the correct speed is arrived at. This done, then 
so long as the two shafts run with absolute uniformity a little jockey 
wheel connected to the first rides on a small insulated point in a disc 
attached to the second. Ifthe main driving shaft lags, the jockey 
wheel makes a brief contact which reduces the resistance in the circuit 


of the driving motor, thereby increasing its speed, whereas if it 


advances a second contact is made which energises an electro- 
magnet and establishes a magnetic brake by the generation of eddy 
currents in a copper disc revolving between its poles. The syn- 
chronising of the two sets of apparatus, therefore, is a relatively 
simple matter; and as the receiving apparatus is synchronised 80 as 
to run in unison, not with the disturbing disc at the forwarding end, 
but with the retarded currents which arrive at the receiving end, 
there is no reason to doubt the possibility of working for much 
longer distances than is possible with the original Delany system. 

Geared to the shaft of the sending alternator is a distributing 

commutator with 52 segments, and four groups of 11 consecutive 
segments are connected each to a set of 11 levers actuated by the 
transmitting keys. The odd segments serve other purposes. A 
second series of four equal segments are connected each to one of 
the four sets of keys, and these acting on a special electro-magnet 
on the keyboards admit of any depressed type key actuating the 
corresponding levers at the right periods only. | 

When no type keys are depressed, the alternator sends a con- 
tinuous series of undulations to line, whilst the depression of a key 
by actuating two out of the 11 levers on the keyboard causes two 
half waves, always with a complete undulation between them, to 
be cut off, and this suppression of current actuates the receiving 
apparatus. . 

The receiving relay has two tongues: one, already referred to 
above, serving to establish and maintain synchronism; the other 
actuating either the printing relays or those for shifting the paper. 
Each of the four type receivers has 11 electro-magnets in the local 
circuit of the second tongue of the line relay, each electro-magnet 
being connected to a segment of the receiving commutator which 
corresponds with, and revolves in synchronism with, the main com- 
mutator on the transmitting dynamo. When no signals are being 
gent, the currents from the line relay pass through the local relays 
in such a direction as to keep the tongues against the spacing side, 
but the omission of two half-waves causes the tongues of the two 
corresponding relays to drop over to the marking side, and this 
acts on the electro-magnets, which print the corresponding letters, 
or which shift the paper, as the case may be. 

A revolving cylinder with a transverse mark, on the transmitting 
key boards, keeps the typewriter at the far end informed of the 

ition of the receiving roll, and advises her when to advance it 
vertically and shift it horizontally so as to commence a fresh line. 

It is stated that each operator can send at the rate of 30 words a 
minute, so that.with duplex arrangements a speed of 240 words 
should be obtained, with the advantage that the messages are 
detached from the receiving instruments in a condition to be sent 
out for delivery, without the necessity for transcription that the 

existing method of multiple Morse working of course involves. 

Mercardier’s.—Monsieur Ernest Mercardier, of Paris, exhibits his 
multiple telegraph system, in which it is said that 24 messages can 
be simultaneously transmitted over one circuit, 12 in each direc- 
tion. It is based on the harmonic system of telegraphy, one form 
of which was devised by Elisha Gray many years ago. Mercardier’s 
method, however, is not a copy of Gray’s, as by the use of telephone 
receivers and transmitters combined in various ways he has designed 
an absolutely independent method. 

As transmitters, Mercardier uses electrical vibrating reeds of a 
well-known character, and as receivers he uses a combination of a 


‘telephone and a microphone, the latter sending out a powerful 


series of undulations into the local circuit; these undulations are 
selected by suitably designed telephones, which only respond to 
the vibrations to which they are tuned. . 

The method, therefore, is a Morse method pure and simple, in 
which, so far as the operating is concerned, the telegraphist uses a 
Morse key for signalling, and the receiving telegraphist uses tele- 
are as sounders. I learnt, whilst in Paris, that the apparatus 

d, in the course of certain trials, worked satisfactorily between 
Paris and Bordeaux, but it requiresa metallic loop for thorougaly 
satisfactory working. ö 8 

Virdg and Pollak.—Messrs. Virág & Pollak exhibit their photo- 
autographic telegraph apparatus, in reference to which so much has 
appeared in the public press.* ö 


TELEPHONES. 


The advance in telephonic practice has, on the whole, been 
greater than in the branch of telegraphs devoted to the transmission 
of public messages, The invention and perfection of the manu- 
facture of dry-core paper insulated cables has resulted in the more 
important of the telephonic administrations, both in the Old and 
New’ Worlds, undertaking the substitution of metallic in place of 
earth circuits for telephonic intercommunication. With the means 
at their command at an earlier period telephone engineers were 
practically restricted to overhead work at their large exchanges, 
and although they realised the disadvantage of earth circuits, 
few of them could face with equanimity the doubling of the huge 
number of overhead wires necessary for metallic loops. Now a 
dry-core cable which will serve 200 subscribers may be drawn into 
a 3-inch pipe, and in the course of a few short years an earth 
circuit telephone will be a thing of the past. Not only has this 
resulted in a silent and undisturbed subscriber's circuit, but it has 
admitted of the introduction of improved telephones and improved 
switching arrangements. With an earth circuit a low power micro- 
phone had necessarily to be used in order to diminish the disturb- 
ance on neighbouring wires, for obviously the greater the current 
emitted, the greater the mutual induction, but with metallic loops 
improved telephones of the granular type have been generally 
introduced. The placing of the wires underground has likewise 
admitted of increasing the number of subscribers connected to 
each central switch, and this has led to improved methods of 
automatic signalling. . : . 

There is, perhaps, one point in modern telephone work which 
may here be referred to with advantage, and that is the general 
tendency in the direction of the introduction of automatic sig- 
nalling in modern exchanges. When first the Post Office opened 
its local exchanges in the provinces Sir William Preece insisted ọn 
the need for this method, in order not only to simplify the work of 
the subscriber, but to ensure the sending of a ring-off sigral to in- 
dicate the close of a conversation. 

At that date automatic signalling could only be effected by the 
use of primary batteries at the subscriber's office, and objection was 
taken to the method on account of the alleged expense of these 
batteries. Given, however, the necessity for maintaining a couple 
of speaking cells at each subscriber's instrument, the extra cost 
involved by the addition of two or three more cells for signalling _ 
purposes was not so great as was imagined, for a considerable por- 
tion of the total maintenance cost arose from the loss of the men’s 
time in locomotion. The principle has, however, spread, and most 
modern installations at present comprise some method of automatic 
calling and clearing signals. The diminution in the work thrown 
on the operator by the use of a well-designed method of signalling, 

which reduces the speaking to the mere words, Number, please,“ 
“through,” or “busy,” is highly advantageous in respect both of 
economy of working and of facility of manipulation. 

Central Battery Telephone Switches.—A central battery automatic 
signalling exchange switch, exhibited by the Western Electric 
Company, illustrates the system that is being rapidly extended 
throughout the whole of the United States, and which has been 
adopted by the British Post Office in London, by the National 
Telephone Company in some of its centres, and by the Belgian 
Administration in Brussels. The system has been described recently 
by myself and others, and space forbids a complete technical 
description, which would demand a separate paper for due con- 
sideration. Forthe purpose of discussion, however, it may be stated 
generally that the advantages claimed in favour of the system are 
broadly of the following character: 

1. The generation of current in an economical manner at the 
central exchange for speaking and signalling purposes. 

2. Uniformity in the character and volume of articulate speech 
_owing to the speaking current being always necessarily maintained 

‘ at the point of highest efliciency. 

3. Economy of maintenance owing to the absence of primary 
batteries, and the reduction of the parts liable to get out of order at 
the subscriber’s office to the minimum. 

4. A complete system of automatic signalling which reduces the 
need for the operator's intervention to the lowest degree. 

5. The use of small glow lamp signalling indicators which admits 
of each indicator being placed in immediate proximity to the jacks 
or cords to which the indications refer. l 

6. The possibility of using coloured lights to indicate special 
rights, such as toll rates, flat rates, deposit accouuts for trunk con- 
versations, &c. 

7. The use of a telephone meter for registering the number of 
conversations initiated by toll subscribers. This method is not 
necessarily confined to central energy switches. 

Postel-V inay Switches.—The French firm of Postel- Vinay exhibited 
a system recently introduced at the newest of the Paris exchanges 


* See ELECTRICAL REVIEW, October 19th and 26th, 1900. 


near the Avenue Breteuil, the most striking feature of which is a 
remarkably small and well-designed automatic indicator which 
can be placed immediately over the jack for working the junc- 
tion circuits. A set of these is shown on the table, but I think that 
signalling lamps are, on the whole, preferable to electro-magnetic 
indicators. 


Siemens g Halske.—The firm of Siemens & Halske also exhibit a 


flat board of considerable capacity with certain details of signalling 
which are of interest. Time does not admit of a general deserip- 
tion, but there is one point of novelty to which 12ference should be 
made—that is a combined local subscriber's jack and indicator. The 
call is indicated by the appearance of a small disc at the mouth of 
the jack. The disc is attached to the extremity of the armature of 
a Hughes electro-magnet. It is held in position by the magnetism 
of the core, is released by the reversing action of the current 
indicating the call, and is restored to its normal position by the 
mechanical insertion of the answering peg. It is, of course, again 
held in position by the permanent magnetism of the retaining 
electro- magnet. 


Again, an ingenious method of automatic riug- off is provided by 


means of a local battery joined through the indicator a“ the 
exchange, the effect of which is neutralised by an opposing polarisa- 
tion cell at the subscriber's office, which is in circuit when the 
speaker's telephone is off the hook. At the close of the conversa- 
tion, however, and on the restoration of the telephone, this second 
cell is cut out of circuit, the local battery in the exchange actuates 
the indicator and the connection is severed by the operator. 

It may be observed that Messrs. Siemens & Halske in their 
descriptive pamphlet specify the following conditions for satis- 
factory exchange working :— 

1. The exchange should possess the greatest possible facilities for 
accommodating new subscribers, hence— 

(a) The jacks must be as small as possible, yet not so small as to 
impair their insulation and durability. 

r (b) All other parts must also be very small and compactly built 
(the indicators are placed out of reach and are self-restoring). 

2. To economise expenditure for working, fitting and space, the 
manipulation required must be reduced to a minimum, so that one 
operator may attend to aş many subscribers as possible. To achieve 
this— 


(a) The indicators must be self-restoring, and the operator’s - 


speaking apparatus must be placed in circuit automatically. 

(b) The clearing signal must be perfectly certain in its action, and 
must not depend on the subscriber. 

Party-line Telcphones.— Several forms of party-line telephone 
circuits have been designed and exhibited, i.e., arrangements 
designed to serve several offices on one circuit. These are uscd 
largely on light railways to provide communication between the 
headquarters and the various stations on a circuit, each being called 
by a step-by-step arrangement at will, without disturbing the 
others. The step-by-step switches which are placed at cach office 
are actuated by battery currents of one polarity, and when these 
switches are in the position indicating the number of the office 
required, a reverse current is used for ringing up the Wanted“ 
subscriber. A needle on each of the dials indicates the number 
of the office that has been called, and by so doing it further 
announces the fact that the line is engaged. 

There were likewise one or two automatic telephone switches 
which provide for subscribers.to a small telephone system 
obtaining connection with other subscribers without the inter- 
vention of a switching operator. So far these systems have a 
limited use where a service designed to provide for special conditions 
is required. 

A neat little switchboard for private use was shown by the 
“Société par Actions du Bureau Electrique,” in which con- 
nection between any two lines is effected by pressing a button, 
which makes the necessary line contacts and remains depressed 
until, on the receipt of the ring-off signal, it is released by 
giving it a quarter revolution on its axis. It then springs back 
automatically into the position of rest and restores everything to 
the normal condition. The use of pegs and cords is thereby 
dispensed with. l 

Carbons for Microphones.—The manufacture of carbon granules for 
microphones has received considerable attention. These appear in 
two forms—one the irregular granule that has so far been most gene- 
rally used in this country, the other consisting of small spheres 
varying in size from ordinary dust-shot to tke pth of au inch in 
diameter. There appears to be little to choose bet we een the two forms 
of granules for microphone purposes. 

I observed great diversity in the details of construction of tele- 
phones and microphones exhibited by French firms. 
Administration compels subscribers to provide their own telephones, 
and these may be purchased at will from any one of a number of 
manufacturers who comply with the specification of the Adminis- 
tration. The result is that a very large number of local manufac- 
turers have sprung up throughout the country, each exhibiting a 
special telephone which differs in some local detail from all others, 
The result, from an exchange point of view, is not good. The 
speech from different subscribers varics materially acc erding to the 
type of instrument used, and none of these local inventions are 
better than the ordinary ty pe of telephoue in use in this country. 

As illustrating various modern methods of laying underground 
conduits for telephone and power circuits, the cement duct t system 
designed by Mr. Hultman, of Stockholm, was exhibited in the 
Swedish section, and the Be lian Administration show ed in their 
State Pavilion a section of the single duct built-up system, which 
they have laid in Brussels. Both these methods are in use in this 
country ; the Hultman svstem having been very largely used by the 
National Telephone Company, whilst the single duct built- up 
method has been adopted by the Post Office for its London tele- 
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phone system. The Hultman system i is, perhaps, the cheayer of the 
two, whilst, on the other hand, the built- “up system ` is, I consider, 
the stronger and more reliable. | 


WIRELESS Taoa 


There are four exhibits of wireless telegraphy in the exhibition. i 

` Post Office System.—An illustratiou by means- of coils of the Post 
Oftice electro-magnetic method originated by Sir William ‘Preece 
appears in the Post Office exhibit. 

Dueretet and Popoff. —Monsicur Ducretect exhibits his Hertzian 

system, which it is understood he designed in conjunction with 
Monsieur Popoff, the Russian inventor, and which has been adopted 
in the French Navy, and, it is believed, in the Dutch. There was 
nothing to specially distinguish it from the Marconi system in this 
count 

Slab and D'Areco.—The Allgemeine Elektricitäts Gesellschaft 
exhibits a system designed by Slaby and D’Arco in Berlin, aud this 
deserves a little consideration, as the inventors have replaced the 
usual vertical insulated wire, so well known in connection with wire- 
less systems in this country, by a vertical cage, the upper end of which 
is connected to earth.“ 

Poulsen Microphonoyraph.—Perhaps the invention of the greatest 
scientific interest is the Poulsen microphonograph, by which a tele- 
phone conversation can be ry recorded on a steel wire and 
reproduced at any time. 

At present this invention is in the early stage of scientific dis- 
covery. It may be used by a telephone subscriber to record an 
important communication, and it promises to afford means of obtain- 
ing a telephone repeater, a problem which has been before the elec- 
trical-world for the last 12 years, and which so far has not been 
solved in a satisfactory manner. <A telephone repeater would 
increase the range of telephonic speech and decrease the cost of long 
lines. The president of one of the American telephone companies 
some time ago offered publicly a reward of $1,000,000 for a thoroughly 
satisfactory telephone repeater, but the money has not yet been 
earned. 

Telephone Iirmondo.—Amongst the miscellaneous exhibits is one 
by the Telephone Hirmondo ” which provides news and musical 
transmission alone, but without telephone intercommunication, in 
the city of Buda- Pesth. Technically there is very little information 
to be derived from the exhibit, which is rather statistical than 
technical, but I was rather surprised to learn that the number of 
subscribers to the system had increased from 3,750 on January Ist, 
1895, to 7,560 on January Ist, 1900, all the wires being overhead. 
In practice items of news are spoken into the main transmitting 

telephones at the central station every quarter of an hour, and such 

items are repeated until a fresh batch is started. So far it is an 
electrical substitute for an evening paper combined with a theatro- 
phone installation. 

I came across a novelty in telephone administration. In the 
capital of Mexico they have absolutely free trade in telephone 
exchanges, which may be erected by any body or company with the 
sole proviso that there must be intercommunication between the 
systems. There are eight separate companies at work, with an 
aggregate of 4,000 subscribers, the average rate of payment bying 
124 francs per subscriber per month. 

At the meeting of the Electrical Congress various papers were 
read which have been or will be published. A committee was like- 
wise formed to considered the question of units, and some radical 
proposals were brought forward, which would have involved an 
entire change in the existing methods of electrical measurement. 
The whole subject was very keenly debated, and anything iu the 
nature of a radical alteration was outvoted. The committee 
restricted itself to giving definite names to two of the existing 
units, which up to the present had been known as the C. G. S. unit 
of magnetic field,” and the “C. G. S. unit of magnetic flux.” These 
propositions were then submitted to a meeting of the officia. 
delegates, and were practically carried unanimously. A further 
proposition was submitted to the delegates to the effect that elec- 
trical energy was property, and that its theft should be punishable 
by law. This was also carried. In Great Britain existing Acts of 
Parliament define electrical energy and provide against its theft, 
but in certain countries it has been argued that electricity cannot be 
weighed, and that no punishment can be inflicted for stealing it, 
hence the above resolution. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


RELATIVE ADVANTAGES OF DIRECT CURRENT 
AND THREE-PHASE DISTRIBUTION FOR SMALL INSTAL- 
| LATIONS. 


By Harpmwan A. Eare, XI. I. C. E., NI. I. E. E. 
(Krad Tuesday, November 27th, 1900.) 


WHEN acccpting an invitation to read a paper before this Institu- 
tion, I was for some time in doubt as to what subject I shonls 

choose; none was particularly uppermost in my mind as one upea 
which I wished to discourse, but I came to a decision while travel- 
ling abroad; the question covered by the title of my paper beins 
brought most e before me, owing to the competition and 
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different statements I met with, with regard to the relative advan- 
tages of three-phase and direct current machinery for small and 
medium sized installations. Owing to this it occurred to me that a 
comparison between the two systems would be of interest and 
likely to give rise during its discussion to points which would be a 
guide forthe future. Competition is not always, especially in some 
countries, carried on on strictly commercial lines, and I have 
experienced instances where a competing firm, finding it could not 
secure an order for direct current machinery, has offered polyphase 
machinery as an alternative, singing its praiscs at great length, set- 
ting forth advantages without number, and naturally ignoring the 
other side of the question. This is not as it should be, but with 
inexperienced purchasers, with no one to guide them, it is at times 
successful. 

I have found the title I first adopted for my paper somewhat too 
limited in its scope, and have briefly considered questions which 
relate to the distribution from sub-stations, as well as that of the 
choice of machinery and distribution for small installations. 

The type of machinery and the system to be adopted for supply 
and distribution are, in the case of large plants, most carefully con- 


sidered ; simplicity of design, first cost, and subsequently economy, 


being among the most important of the many factors. 

In the case of small installations, however, such as are put down 
to supply light and power for mills and factories, the question is 
not infrequently decided irrespective of theoretical considerations. 

The purchaser in England is very usually in the hands of the 


consulting engineer, but in countries where this commodity docs ' 


not exist, he is often guided by the persuasive power of the seller, 
and sometimes by fashion. For the lowest price may mean but 
little as regards cheapness when there is no specification. ‘There 
are many ways of preparing a low tender; and the omission of 
something in one which is included in another, the adoption of 
different voltages, various groupings of lamps and motors, different 
speeds for generators and motors, may give one system an apparent 
advantage over another which it does not in reality possess. 

Many firms have, up to the present, given their chief attention 
to direct current work, and this has met the wants of the smaller 
installations as well as those of the greater portion of the large 
central stations. Single-phase supply at high voltage, with distri- 
bution from transformer stations, has competed keenly with direct 
current, but lamps of higher voltage, together with threc-wire dis- 
tribution, have given the latter a long lease of life, and enabled 
it to be employed for large areas without undue loss or a prohibitive 
cost of copper. l , 

We have seen 50-volt, and subsequently 100-volt lamps in regular 
use for large installations, but now 200 up to 230-volt lamps are 
quite the accepted standard, and this higher pressure has so largely 
reduced the first cost of copper, that in many stations where the 
use of alternating currents was formerly warranted, direct current 
machinery is being put down, and even in some instances the alter- 
nating current machinery is being taken out. Running and driven 
balancers, together with feeder boosters, are required as auxiliary 


EQUAL PRESSURE ON THE LAMPS. 


EQUAL POWER TRANSMITTED. 


machines for direct current three-wire distribution, from sub-stations 
dealing with large powers, and feeding over a considerable area ; 
but it is more than probable that in the future 400-volt lamps will 
be available, which, with a two-wire distribution, would render the 
two first-named machines unnecessary, and eliminate the cost of the 
centre wire. As polyphase and monophase machinery lives on the 
price of copper, it can be fairly assumed that every saving in this 
respect will take away their livelihood and reduce their utility. 
Where lighting constitutes the largest proportion of the load, the 
copper required is proportional to the watts per candle taken by the 
incandescent lamps, any reduction, therefore, in this respect, is of 
great importance ; lamps are, I understand, shortly to be put on the 
market, consuming 2 watts per candle, or even less, and every 
advance in this direction is, I again hold, to the advantage of direct 
current, and will enable it to cover a wider field, for who will usc 
high voltages and transform down, if they can use low with equal 
economy, or include complications when they may be omitted ? 
All auxiliary machinery and apparatus has only one object, and that 
is to reduce the price of the mains, or, as I have seen it stated, 
the vain endeavour to cheat Ohm’s law out of its due tribute of 
copper. 

There are some who blindly champion alternating und polyphase 
systems, call commutators excresoences, and quote experiments, 
whichclaim toshowthat polyphase machines weigh a mere fraction of 
direct-current machines, A statement in Herr von Dobrowolsky’s 
remarks in the discussion on a paper read by Herr Gorges in 1892, was 
quoted in the first edition of a book, and has again appeared in the 
second edition, namely, that a certain multipolar continuons current 
machine gave 11,000 watts, but that when a three-phase armature 
was run in the same ficlds, it gave an output of 33,000 watts. I 
doubt this test being one which one could consider upon a com- 
mercial basis. On turning, however, to the paper in question, I 
find that Herr von Dobrowolsky also said: An alternating current 
machine is so totally different in its construction to a direct-current 
machine, that such comparisons cannot be fairly made, and that it 
is equivalent to saying that a spoon has an efficiency of 100 per 
cent. when used for soup, but only one of 50 per cent. when used 
for cutting. 

Notwithstanding all this the polyphase system is at the present 
time the most satisfactory solution of long-distance transmission, 
and will be utilised more and more to transmit large powers into 
the centre of towns, and to cope with the many difficulties which 
present themselves, but the chief point I desire to raise is, whether 
the distribution from the sub-stations should be by polyphase or 
direct current, and whether for smaller installations one system 
offers such advantages over the other as to warrant a preference 
being given. i 

Notwithstanding the existence of several eminent advocates of 
single-phase machinery I do not propose to consider it, nor have I 
had to deal with it in connection with the competition I have 

experienced, especially abroad. 

With regard to the two remaining rival systems the commutator 
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seems to be the red rag of polyphase exponents, but any trouble 
that has been experienced on this behalf is mcrely a passing night- 
mare, and has only occurred with machines of large power running 
at high speeds, in connection with which considerable experience 
is required and very high class workmanship demanded in order to 
enable carbon brushes to maintain good contact on a surface 
running sometimes as high as 40 miles an hour; this difficulty has 
been experienced by most of us, but is being rapidly overcome, and 
in a short period it will be a thing of the past. It is, however, much 
to be desired that the high engine speeds which have been saddled 
upon us for plants of 1,000 horse and upwards, may in the future 
be reduced some 20 per cent. 

With refercnce to the comparative weights of direct current and 
polyphase generators, we may take as a good example of the latter 
one of the 32-pole three-phase generators, built for the Central 
London Railway, which has an output on full load of 850 kw. 
at 94 revolutions; this machine bas a weight of 37 tons, or with 
exciter, say 39 tons? As an example of a large direct current traction 
and lighting generator, we may take one of a number of 10-pole 
machines, now being built at Salford Ironworks, having an output 
of 900 Kw. with fixed lead, and running at 95 revolutions per 
minute. This machine has a weight of 45 tons, or correcting for 
the increased output, it equals 42 tons: this machine could, however, 
have been built lighter as a shunt generator, with the compound 
windings omitted, and with the smaller range of voltage then 
necessary, the magnets would have been lighter, and probably with 
advantage more in number; the weight would then have been 
practically identical with the polyphase generator, with which it 
has been compared. 

With regard to the weights and prices of still larger generators, 
I have compared a 1,400 kw. x cos ¢, polyphase generator running 
at 93 revolutions, with a direct current one of the same output, and 
for the same speed, the former with exciter would weigh approxi- 
mately some 64 tons, and the direct current generator approximately 
the same. Comparing the prices of the above machines, the poly- 
phase has the advantage and is approximately some 12 per cent. 
cheaper to build, this being chiefly due to the cost of the com- 
mutator on the direct current machine. 

There is, however, one point which cannot be passed by unnoticed 
and that is the small safety clause attached to the output of the 
polyphase machine, namely, cosine ¢, what is thix? Why it means 
that on an inductive load this apparent 12 per cent. advantage is 
wiped out, and may even, and very probably will, put the boot on 
the other foot, but more of this later on. 

With regard to smaller sizes of 200 to 400 xw., I do not find 
that there is much difference, in fact, the figures I have tend to 
show that the advantage is on the side of direct current, but I will 
not press this point. 

Respecting the weights of the two types of motors, the poly- 
phase type with squirrel cage rotor is considerably lighter, but the 
large motors of 50 to 100 H.P., with wound rotors, weigh about the 
sane, 

Comparing the price at which the smaller sizes are sold, the poly- 
phase have an advantage of about 5 per cent.; but figures I have 
carefully examined for motors from 10 to 100 H. p. with wound 
rotors show a good average of 10 per cent. in favour of continuous 
current, when compared witb polyphase motors imported into this 


country, aud the cost of importation does not amount to 10 per cent. 


Considering next the cost or weight of mains, the advantage is on 
the side of three-wire direct current distribution, as may be seen 
from the table given on page 887. 

In the above table it is assumed that the various systems are for 
incandescent lighting as well as for power, aud that the voltage is 
limited by the lamps, the circuits being so arranged that each lamp 
can be switched on singly. 

As regards the voltage, column 1 gives the virtual volts between 
any two wires when lamps of the same pressure, namely, 200 volis, 
are employed on each system, but this figure may certainly be taken 
exception to in the case of the alternating systems, for it must not 
be forgotten that their maximum voltage is the 2 times their 
working voltage, or 141 times as great. And this cannot be lost 
sight of when taking into consideration the questions of insulation 
aud risk from shocks. I have, accordingly, given in columm 2 the 
maximum voltage between any two mains on this basis. 

There is also another point to be borne in mind in connection 
with the mains for polyphase systems which contain many motors, 
and that is tor equal loss they must be increased in section at least 
10 per cent. above that given in the table, and required for cou- 
tinuous current systems, in order to allow for the loss due to watt- 
less currents, and this figure may have to be still further increased 
te 20 per cent. or even more should many of the motors be put 
down to deal with very variable loads; in fact, the section of the 
mains in the table must be increased in the inverse ratio of the 
powcr. factor of the system, taking into consideration both motors 
aud lamps. 

In the comparison, a third or common wire has been included, 
where necessary, to fulfil the condition of individual control, but 
the systems are assumed to be in balance, e., there is no loss in the 
centre wire, Which has been taken in all cases as 25 per cent. of the 
weight of an outer. 

It is seen that continuous current three-wire systems are only 
beaten by one, namely, in the case of the three-phase star with 
common return, but then the saving by having only three wircs 
Instead of four to tix and insulate, would cancel thas small ditference, 
not to mention the better reculation which ean be obtained with 
continuous current machinery. , 

With revard to this small difference of one, the three-phase star 
has, moreover, no right to it, for it is entirely eliminated, andthe 
tables are turned, by what I have said respecting the loss duc ty 
Wattless currents when motors are used; and the three-wire direct 


curreut system is then found to be at least 10 per cent. the best of 
all, as regards the weight of copper. | 

From the way I have drawn the diagrams of the three-phase star 
circuits, it can readily be seen why, when lamps are used, the fourth, 
or common wire is necessary to maintain proper regulation of 
voltage on the lamps, for without it the system would be com- 
parable to a continuous current two-wire system with three lamps 
in series. 

Turning next to the question of ruuning motors upon the circuits, 
the points to be considered are— 


(1) Starting torque. 
(2) Regulation of speed. 


3) Constancy of speed. 
(4° Efficiency. 


Polyphase motors are essentially constant speed machines, and 
the speed of the smaller sizes is high, the arraugement of the wind- 
ing is limited, and in this respect they do not so readily lend them- 
selves as continuous current motors do, to windings by which any 
desired speed can be obtained: various ingenious methods have been 
adopted to meet the requirements, which are more or les satistae- 
tory, but there is still considerable room for further development, 

1. Starting Torque. — A continuous current motor, even when 
shunt wound,-exerts its full torque, with a small increase of curreut 
over the full load current, and is capable of satisfactorily dealing 
with any work for which it may be employed; small three-phase 
motors with squirrel cage rotors, starting with full torque, require 
a momentary rush of current approximately equal to 24 times the 
full load current. This is an undesirable feature, aud tu obviate it 
motors of larger powers are started up with a resistance in the 
rotor circuit: this minimises but does not remove this defect. 

This behaviour wonld prevent a three-phasc power installation 
being arranged so that all motors may start up with the generator. 
With respect to this, I arranged a power installation of 850 k. H. p. 
in a large spinning and weaving mill abroad, iu which are included 
some ten compound wound continuous current motors, placed long 
distances apart, and ranging from 220 to 30 K. P.; in this installation 
all the motors can start up simultaneously with the generator, on 
practically full load, the starting current required being not more 
than some 50 per cent. in excess pf the full working current. 

In cases where the running torque is constant, but where a great 
starting torque is required, series wound continuous current motor 
offer the best solution. 

I have one case especially in my mind, in connection with a poly- 
phase installation ina cotton mill, where a large number of motors 
of 8 B. H. P., with squirrel cage rotors, were put down, each to run a 
line shaft driving 24 narrow looms ; in this case trouble was experi- 
enced in starting up, belts coming off, or the motors, especially on 
Monday morning. when everything was stiff, refusing to start at all. 
Larger motors were in some instances put in, and in others fast and 
loose pulleys were added; a 7 H. . direct current motor would have 
done the same work, and have given better results. 

Ove method of increasing the torque of polyphase motors, on 
starting, is to increase the voltage on the stator by means of a 
booster transformer. . 

Another method is to alter the connections of the stator windings 
from star to mesh; this increasing the pressure in the ratio of 173:1. 
Another arrangement is to change the connections of the stator coils 
from series to two sets in parallel. 

The requisite starting torque can, however, be obtained from 4 
direct current motor, whether shunt or series wound, without any of 
these devices. 

2. Speed Regulativn.—VThe regulation of speed. either of con- 
tinuous current or of polyphase induction motors, is effected by 
somewhat similar means. 

The speed of an ordinary shunt-motor can be varied in three ways, 
either by inserting a resistance in the armature circuit, by altering 
the voltage of supply, or by varying the strength of the fields. 

Like shunt or series direct current motors, polyphase motors, 
except the smallest sizes, require a resistance to be inserted in the 
rotor or revolving windings to keep the starting current witbin 
bounds, merely by the use of sucha resistance any desired variation 
of speed can be obtained with either type: with this method of 
regulation, however, the input remains practically coustaut, and it 
is therefore too wasteful to be adopted where a high average 
eflicicney is imperative throughout the whole range of speeds. 

A direct current motor runing on a three-wire system woth two 
voltages available, combined with regulation of the field, can be 
made to yield a very high mean eflicicucy, equalling 83 per cent. for 
the whole of the working ranve—that is, for some 66 per cent. of the 
speeds—and an average of 75 percent. throughout the whole range. 
Weakening the field by introducing resistance into the stator circuit 
of a polyphase motor increases the slip and the motor runs slower, 
but as the field supplies the rotor current in the same manner 45 
the primary of a transformer supplies the secondary, the torque fails 
off very rapidly. 

By doubling the number of poles iu the stator windiug the speed 
can be halved; this necessitates, however, an inconvenient number 
of windings, increases the complications of the switch, &c., and is 
rather impracticable. 

Considering the various devices as a Whole, one cannot but be 
drawn to the conclusion that the direct current motor on a three- 
Wire system, with two voltages available, or on a two-wire system 
with double wound armature, together with the provision for sum 
field regulation, is the simplest and most desirable, for it gives all 
variations of speed mest economically, and it can be easily arraun“ 
se that there is no un whatever between ene speed and anotei 
Three or four instances have come to my notice where power hi 
been transmitted toa works trom a considerable distance by pols 
phase current, but in eonnesden with which motor-genertt fs nav 
been added to supply direct current to motors requiri soe be 
operated through a large range of speed at a high mean othe ney 
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3. Constancy of Speed under Varying Louis. — In this respect a 
shunt wound continuous current motor acknowledges n» superiority 
to the polyphase, the slip on the latter increases with the load, but 
shunt wound motors are available which can maintain constant speed 
from no load to full load. 

Fortramway work a polyphase motor will maintain a more con- 
stant speed when climbing hills than a series wound continuous 
current motor, but as this is at the expense of current, a high speed 
on the level and a slower speed on hills seems more to be desi red, 
and likely to reduce the maximum current demanded trum the 
station. 

4. Effictency.—I have compared the efficiencies of direct current 
motors which have been most accurately tested, with figures which 
I consider are fairly representative of what van be obtained with 
polyphase, and give the comparisons below. 


50 


34 6 10 25 100 B. H. P. 
Direct current 82% . 85% ... 86% ... 91% ... 92% ... 92% 
Polyphase ... 75% . 80% 84% 88% 90% a 91% 


This shows a large e for direct current motors of small 
power, and a small advantage on the larger sizes. 

The power factors of polyphase motors, as far as any published 
figures go, as well as those which are obtained from various makers, 
vary more widely than scems at all necessary, and in order to 
obtain a fair average, I dotted all the power factors I could get 
upon a sheet of paper, and then drew a curve throuch the lot, and 
I give you below the readings which resulted from this curve. 

Power factor for polyphase motors on full load :— 


B.H.P. 5 10 15 25 50 100 
P. F. 76 79. 81 83 86 88 


With regard to the above, it is needless to remark that the power 
factor of continuous current motors is unity. 

Having considered how the various operations are effected for 
changing either the speed or torque or both, lets us consider the 
conditions under which motors have to work; these may be divided 
under four heads and stated as follows :— 


1.) Constant speed with constant torque. 


| 52. z5 variable „ 
Variable A constant „. 
4 a. s variable „ 


Constant Speed with Constant Torgue.— This condition is one which 
exists, when motors are used to drive lenvihs of shafting, from 
which again are driven a considerable number of small machines, 
such as are found in a cotton mill, or a large machine shop; in this 
instance the load is fairly constant, possibly not varying more than 
some 10 per cent.; it is in such cases that a polyphase motor is at its 
best, and endeavours to rival the shunt wound direct current motor, 
which, however, is just as yood for the purpose, or probably a little 
better. 

Constant Speed with Variable Torque.—This second condition 
occurs in cases where large portions of the load are being frequently 
thrown on and off; the shunt wound motor is all that can be desired 
as regards speed on such work, and the current taken is in fair 
proportion to the load. The polyphase motor is also satisfactory as 
regards speed, but the current is high on the lighter loads; a con- 
siderable percentage is certainly wattless current, but it adds up the 
c?R losses, and at the same time decreases the capability of the 
generator for useful work, and this is a point which must be borne 
in mind when comparing a polyphase gencrator with a direct 
current one. 

We have seen how a power factor less than unity for the motors, 
necessitates an increase in the size of the mains, and this acts ina 
similar manner upon the generator. 
with the E.M.F.—that is, if the power factor were 1, in place of 
averaging, say, 85 the polyphase generator could do 174 per cent. 
more work than it would be able to do under the latter condition. 
But, again, with many motors working on a system, a power factor 
of 85 cannot always be relied upon, and one of 75 or even lower 
may have to be reckoned with. We see from this that the first cost 


of an installation may be considerably increased by this considera- | 


tion, and, besides this, the wattless currents exercise a very bad 
effect on the regulation of a three-phase machine, very much more 
so than if the currents were in phase, necessitating very much 
heavier windings on the magnets to deal with a low power factor 
than a hivh one. 

Variable Speed with Constant Torge. -The third condition is met 
with very frequently, fur instance, when driving callenders, paper- 
making machinery, and in pumping, & . To meet it with poly- 
phase motors the regulating switches are more complicated, and to 
effect many changes of speed the groupings of the winding become 
many in number and efficiency is sacritived; in this respect the 
continuous-current motor is more casily managed and will vield a 
higher mean efficiency. 

Variable Speed with Variahle Torq. The fourth condition is 
especially present when driving calico printing machinery, an eight- 
colour machine for instance may be utilised for printing any desired 
number of the eivht colours: the torque increases practically in 
direct proportion to the number of rollers in use, the spe ed of 
printing the goods at the same time varies in accordance with the 
number of colours being printed, and with the class of work the 
machine is doing. 

For this class of work a very even turning moment is necessary ; 
one must be able to run up to any desired speed without jumps or 
jerks, and the contemplation of a three-phase motor arranged for 
hivh efliciency at all speeds and to comply with the requisite eon- 
ditions, is not a taking one. 

I have heard the point raised that for factories where there is 


If the current were in phase - 


* 


much inflammable dust about, a chance spark from the commutator 
might set the place on fire, but perfectly satisfactory entirely en- 
closed direct current motors are at work, not considering the thou- 
sands on tramcars, but also in factories of all descriptions; fire-proof 
gauze covers are also employed for motors, these do not exclude all 
ventilation, and render the motor quite reliable even where spirit 
vapours are present. 

The facility for the use of batteries on dire:t-current systems is 
one which must receive careful consideration. These are continually 
improving in quality, give excellent results in the hands of those 
that understand them, and offer great advantages, both as a stand- 
by, and as regulators; they can, therefore, frequently be utilised to 
assist -direct-current supply, and at times to effect considerable 
economy, whereas a three-phase battery has yet to be invented. 

Polyphase motors appear specially suitable for long lines of 
railway where considerable distances are travelled without a stop at 
a uniform rate of speed, and where crossing points which would 
complicate the conductors do not exist, for beyond a comparatively 
limited distance high voltage must be used, and then, whichever 
system is employed, transforming apparatus is necessary; in such 
instances polyphase supply, with poly phase motors on the train, 
would not call for rotating transformers, stationary transformers 
along the line being the simplest and cheapest arrangement. 

Such a system, is, however, unsuitable for use in towns, with 
frequent stops and a very variable rate of speed; besides this, I am 
sure that it would create a great commotion among the inhabitants 
of a town not 100 miles away, if it were proposed to crect two 
trolley wires in place of the one, which to some already appears 
distasteful. Judging from what some of the larger firms on the 
Continent are doing with respect to polyphase machinery, I under- 
stand that, although they have given it the very greatest attention, 
they find that the volume of their direct current work exceeds that 
of the polyphase. 

I have endeavoured to consider the chief points hich should 
guide us in the choice of a system for use for the smaller installa- 
tions. 

In cases where lighting alone is required, the first cost of poly- 
phase or direct current would appear to be very similar; the sim- 
plicity of the latter system both as revards the wiring and the regu- 
lation of the voltage, to my mind, gives direct current the prefer- 
ence. 

Where a number of motors are on the circuit for whatever purpose 
they may be required, aud whether the system includes lighting or 
not, I consider that direct curreat shows a very decided advantage 
except in a few very special cases; moreover, the use of batteries is 
all but excluded with polyphase systems, even for à night load, and 
this is frequently of considerable importance. I have, doubtless, to 
some minds, left unsaid many things I ought to have said, and to 
others said many things I ought not to have said. but this may be 
more an advantage than otherwise, for it will admit of those short- 
comings being criticised during the discussion, aud may enable me 
to fill the gaps and correct my errors. 


ELECTRIC FURNACES.’ 


THE employment of the electric furnace has made rapid advance 
within the last few years, and we find to-day a large number of 
forms in practical use. It will be of interest, therefore, to study the 
ditferent types which they represent and the progress made in their 
construction. 

The forms ia use to-day have been ‘derived, for the most part, 
from the form of crucible of Siemens and Hutington or from the 
Moissan furnace. 

Moissan Furnier. - Tliis furnace is characterised by the employ- 
ment of the electric arc as a source of heat only and not as an 
electro-chemical agent. By its means temperatures are attained in 
excess of those from any types previously used. The highest 
temperatures attainable by furnaces other than the electric type arc 
limited to about 1, 00“; the blowpipe with illuminating gas and 
oxygen gives 2,000“; with the Moissan furnace temperatures 
certainly exceeding 3, 000° are possible. 

In this apparatus the arc plays between two horizontal carbons 
extending into a narrow chamber hollowed out of a block of quick- 
lime. A cover of the same material closes the furnace, and reflects 
the heat from the arc upon the material to be treated, which is 
placed beneath the carbons. The calorific action of the current is 
thus clearly separated from its electrolytic action. The arrange- 
ment also prevents any impurities of the electrodes from iuter- 
mingling with the substances melted. 

As a result of the feeble conducting power of the material used, a 
thickness of the dome of only 30 millimetres is sufficient to allow a 
fusing of its lower face, with the production of the Drummond 
light, while the exterior face of the dome remaius cool cnough to 
handle. 

Siemens Furneee,—This furnace is designed along other lines. 
The first Siemens furnaces were intended for fusing metals, and 
consisted each of a crucible of refractory material, with double walls 
of an insulating envelope, and receiving the electric current at its 
base. A vertical electrode, placed above the cracible, served as the 
second conductor. The material introduced in the crucible took the 
place of the intermediate conductor, and the electric are played 
between the electrode and the material itself. The automatic resu- 
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lation of the arc is obtained by a shunt solenoid, placed in the circuit 
and producing a displacement of the electrode. 


INDUSTRIAL FURNACES. 


Cowles Furnace—In 1885 appeared the Cowles furnace, ‘with 
which were made the first applications of electricity to the reduction 
of oxides. . 

In this apparatus one end of a chamber of refractory material is 
made of aconducting substancé and constitutes one pole. The other 
extremity of the chamber is clo-ed by a graphite crucible, forming 
the other pole. 

In 1887 the Cowles brothers took out a new patent on an electric 
furnace in which the charge was introduced in a continuous 
manner. 

Heroult Furnace.—The Héroult furnace, applied first to the 
reduction of alumina by copper, is based upon the same principle as 
thatiof Cowles. The copper is introduced into the furnace in the form 
of granules. The current melts the metal between the two elec- 
trodes. The alumina is then poured in, and one obtains an alloy of 
aluminium and copper. 

Froges Furnace.—The factories of Froges and of Neuhausen have 
employed the Héroult furnace in the manufacture of aluminium. 
On the appearance of carbide of calcium the same furnaces served 
for the manufacture of this substance. 


The special furnace designed for this latter purpose, and which 


is called by the name of Froges, is composed of a vertical electrode 
capable of an up-and-down movement, in a chamber whose basc is 
carbon, and which is mounted upon rollers, This chamber con- 
stitutes the second electrode. The walls are double and of an 
insulating material. The carbide is taken out to cool through an 
opening in the lower part of the furnace, and when the operation 
is finished the movable furnace is removed and exchanged for 
another. 


MODERN APPLICATIONS. 


The appearance of carbide of calcium was a signal for the 
designing of electric furnaces of great efficiency and of continual 
operation. These forms may be classificd as: First, those based 
upon the Moissan and Siemens furnaces, called arc furnaces ; second, 
those based upon the Héroult type, called resistance furnaces ; 
third, those modelled after the first Cowles furnace, called superficial 
resistance furnaces or incandescence furnaces. 

Arc furnaces may be classified as follows: Single-arc furnaces 
with two movable electrodes: single-aro furnaces with one movable 
electrode ; furnaces with several arcs. 

Single-are Furnaces with Two Movable Electrodes.—The two elec- 
trodes are the more often placed in an inclined position and capable 
of being thrust into a chamber of refractory material. The material 
to be treated is placed about the arc, being introduced at the top of 
the furnace. 

To this type belong the Patin furnace, that of the Deutsche 
Gold und Silberscheide Anstalt, for the production of calcium 
carbide, and the Street furnace for the production of graphite. 

Single-Are Furnaces with One Movable Electrode.—The movable 
electrode is ordinarily placed vertically; the fixed electrode is 
placed horizontally or inclined, and is built up of an assemblage of 
carbons called the “ sole.” 

The material is introduced at the upper part of the furnace, and 
the arc plays tirst between the movable electrode and the sole, then 
between the fixed electrode and the molten material. The tension 
employed in this type of furnace varies from 50 to 60 volts. 

To this category belong the electric furnaces of the Société des 
Carbures Metailique, shown at the Exposition, and the systems of 
Siemens & Halske, Schuckert, &c. 

Furnaces with Multiple Ares. These are only variations of the 
two preceding types. They are employed to distribute the calorific 
action of the arc over greater surfaces, and not merely at the point 
of emission of the arc. 

To this type belong the Gin and Leleux furnace, those of Bertolus 
or Memmo, Nicolai, Bovy, &c. The first of these has been employed 


for the manufacture of calcium carbide and of phosphorus; it con- 


tains four pairs of carbons, four arcs in a single chamber, and its 
sole has a helicoidal movement below the arcs. 

The Bertolus furnace, employed in the factories of Bellegarde, 
uses a three-phase elettric current and three arcs, by means of three 
movable carbons inclined and placed above a common sole connected 
or not connected to the dynamo. 

The Nicolai furnaces are composed of a metallic crown, covered 
with carbons and forming one pole; the other pole consists of 
several electrodes placed circularly and given a movement of rota- 
tion above the fixed metallic crown, upon which the material to be 
treated is spread. 

In all these furnaces the temperature seems to vary with the 
current intensity. The potential employed being almost constant 
for a given application, it follows that in powerful furnaces the 
temperature is too high in the arc itself. The employment of 
multiple arcs only imperfectly remedies the chief fault of the use 
of the electric are, which is that it produces at a certain point a 
great volatilisation of the material and sometimes a dissociation of 
the substances obtained. 

The movable electric arc behaves badly at best; its resistance is 
made endlessly variable, and its temperature is either too low or too 
high. The manufacture of calcium carbide, especially, is practically 
impossible with this type of furnaces. 

It should be remarked that, the electric arc being inductive, its 
employment as a resistance on an alternating circuit provokes a lag 
of current which represents a considerable drop of potential. 

Resistance Furnuecs,—These furnaces are built as the preceding, 

ut arranged o work only at low tension. The electric work is 


represented by Joule’s formula, and the temperature obtained, for a 
given power, is a function of the cross-section of the electrodes. 

In furnaces based upon this principle the fusion is quiet; the gas 
resulting is not blown violently out of the furnace, as is the case 
with the electric arc. s 

With these furnaces, in the manufacture of calcium carbide, an 
electromotive force of only 20 to 25 volts is required. 

In the furnaces of Gin and Leleux the movable electrode serving 
to regulate the tension is built up of carbons of different conduc- 
tivities, and is sometimes 800 millimetres on a side. 

Furnaces with Superficial Resistance.—In this type the electrodes 
do not of themselves permit the passage of current. It is necessary 
at the start that the electrodes be united by some conductor, like 
powdered carbon. This conductor is then carried to a high incan- 
descence by the current and forms a bed of fusion upon which the 
material to be reduced is placed. This type of furnace allows us to 
utilise in one chamber a greater power than any other, for this 
power, for a given current, varies with the displacement of the 
electrodes—a displacement which is easy to regulate. 

To this class of furnaces belong the Cowles furnace and others 
more recently designed, using two groups of, electrodes. 

Direct-current machines were originally the only source of energy 
used for electric furnaces, but now we utilise single-phase and poly- 
fee alternating generators. The first electric furnaces using 

irect currents, and in which electrolytic action took place, have 


been designated as electrolytic furnaces, ſin distinction from those 


known as electrothermic furnaces. 


- 


ALTERNATING CUBRENT FURNACES. 


The employment of alternating currents for furnaces has been 
greatly extended, because it ensures a better mechanical working, 
the alternating current machines suffering less than others from the 
sudden variations of resistance which may be produced in the 
electric furnace. Moreover, the electrolytic action of continuous 
currents, often very objectionable, is obviated, and the two elec- 
trodes are equally consumed, by the use of alternating currents. 

With an alternating single-phase current the furnaces can be 
placed in series or in parallel, like any ordinary resistances. But 
since, when put in series, the stopping of one furnace will throw 
the whole battery out of action, we rarely place more than two 
furnaces in series on the same circuit. Arc furnaces perform better 
in quantity than singly, as sudden variations are then avoided. 
Incandescence furnaces, with their great regularity of working, 
may, on the other hand, be used advantageously when connected in 
series, i 

Furnaces with Polyphase Current.—The Bertolus furnace was the 
first of this type, using, as we have seen, three electrodes connected 
to the three terminals of the generator, with a common sole. The 
two-phase current has been utilised in a similar manner. But 
generally the different phases of polyphase currents are used sepa- 
rately in furnaces operating as single-phase furnaces. The employ- 
ment of polyphase currents allows a considerable economy in copper 
in the feed circuits. 


ELECTRODES, 


The difficulty of obtaining electrodes of sufficient dimensions and 
convenient form for a long time limited the size and power of fur- 
naces. The consumption of these electrodes constitutes an 
important element in the economic production of calcium carbide. 
The carbons of high conductivity making up the electrodes, are 
burned in contact with the air, because of the excessive tempera- 
tures, and it is now sought to shield these from the air, and cool 
them by a circulation of water about the parte e ed. In the 


latest forms of Gin and Leleux cold air is substitute 


VOLTAGE AND CURRENT STRENGTH. 


Low tension currents of 8,000 to 10,000 amperes are frequently 
employed. As it is impracticable with these heavy currents to use 
circuit breakers, the movable electrode of the furnace serves for this 

urpose. | 

The manufacture of carbide of calcium requires potentials of 50 
to 60 volts. The fusion of bauxite for the manufacture of artificial 
corundum requires 50 volts; that of iron ores requires only 20 volts, 
on account of the high conductivity of the vapours given off. 

In superticial resistance furnaces, because of the arrangement of 
the electrodes, which allows the introduction of a great quantity of 
material to be fused, the potentials may be carried as high as 80 to 
100 volts. 


CONCLUSION. 


According to recent estimates, the power utilised in electric 
furnaces to-day represents a total of nearly 230,000 H. P., of which 
the manufacture of carbide of calcium consumes 185,000; that of 
aluminium, 27, 000; that of copper, 11,000; and that of carborundum, 
2,000 I. P. In France alone over 60,000 E.. is consumed in the 
calcium carbide industry. 

The joint manufacture of phosphorus and calcium carbide in the 
electric furnace has been attempted during the last year; and, 
very recently, that of vanadium and of ferrochrome, in the works 
of Savoie. 

Great advance has been made of late in the mode of construction 
of electric furnaces. Thus the output from apparatus for the manufac- 
ture of calcium carbide, which was only 3 kilogrammes per kilowatt 
per 24 hours in 1897, is to-day, in the Gin and Leleux furnace, 62 
kilogrammes. This represents a thermal efficiency for this furnace 
of about 75 per cent 
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OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙ c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy oj 
the views which he may express. | aa 


No. 33. í 


“E. O. W.“ writes:—“ A reply to the following inquiry would 
oblige. Within what time from the appointment of a liquidator 
ought the shareholders of a limited Żiability company, which is 
being wound up, to be furnished with accounts, and if they are not 
then forthcoming, what is the remedy ? 

», It is provided by Section 142 of the Companies Act, 1862 
that as soon as the affairs of a company are fully wound up, the 
liquidators shall make up an account showing the manner in which 
such winding-up has been conducted, and the property of the com- 
pany disposed of, and thereupon they shall call a general mecting 
of the company for the purpose of having the account laid before 
them, and hearing any explanation that may be given by the liqui- 
dators. It is also provided in the Companies Act that if the 
winding-up is not concluded within one year after its commence- 
ment, the liquidator must, within 30 days from the expiration of 
such 12 months, and at subsequent intervals of six months, send to 
the Registrar of Joint Stock Companies a sworn statement with 
respect to the proceedings in and position of the liquidation. This 


statement contains the items of receipts and payments, and gives 


particulars of the total liabilities, the value of outstanding assets, 
and the probable duration of the winding up, with reasons for any 
delay in its termination. Any default in sending this statement 
renders the liquidator liable to a penalty of £50 a day. As to the 
remedy of any shareholder, it is competent for any shareholder to 
apply to the Court under Section 138. The Court may then deter- 
mine any question arising as to the conduct of the liquidator, 


SYSTEMS OF CURRENT DISTRIBUTION ON 
TRAMWAYS. 


(Continued from page 724.) 
AMERICAN experience of efficiencies is quoted as follows for different 
systems with the motors on full load: 


Per cent. 
Large low voltage triphase generator ae war 955 
Large high voltage triphase generator oo cae. 90 
Large up-step transformers. at Ss we 975 
High potential continuous generators ene * 92 
High potential continuous motors. we . 90 
Step-down transformers se re 80 * 97 
Low tension synchronous motors se 55 95 
High tension synchronous motors. oa . OF 
125-volt continuous generators vu sae —. 92 
Rotary converters Gd es 93°5 


With a line efficiency of 90 per cent. the overall efficiency for 
continuous currents will be 69°3 per cent., and for triphase currents 
as follows (see p. 724, paragraph 0) :— 

System (a), 71 per cent. 
„ (8),726 „ 
77 (Y) 74˙9 77 
77 (5), 76˙2 ” 
; „ (e), 777 „ 

While only approximate these figures give an idea sufficient to 
show that system (e) with high tension triphase currents, step-down 
transformers, and rotary converters will give the best efficiency, 
and for this and the other reasons detailed this is the system 
chosen for Marseilles. 

THE FALk JOINT. 


The Falk joint was the next subject before the Congress in a 
paper by Mr. Fischer Dick, who had tried the joint in Berlin and 
preferred it after an experience with other joints. He concludes 
that the Falk joint has freed engineers from much thought in 
connection with line maintenance and the effects of the wheels. 
By the Falk system no doubt is felt that great savings may be 
effected. 

There are said to be 40,000 Falk joints in Chicago; they have also 
been used in Lyons, Havre, Marseilles, Paris, Rouen and Nice, and 
8,000 have been made in Berlin. The cost per joint at Havre is 
given for all expenses, and including carriage and 4 f. royalty, at 
20 f. 30 c., while at Lyons the cost was 20 f. 10 c., and in the United 
States it has been done for 10 f. This did not cover all expenses, 
however. The cost of fish-plates and labour in connection there- 
with is, of course, entirely saved by using the Falk joint. The, 
number of failures is small. The maximum was 5 per cent. 
in St. Paul and Minneapolis in macadam and paving, and nil in 
asphalte; it was 1 per cent. in Milwaukee; 0°25 in Chicago, and 
but 0°08 in Paris. 

All joints are cast in Berlin, but in Minneapolis an ordinary joint 
isplaced about every 300 metres. In Berlinall joints are welded. 
The Compagnie Francaise de Tramways has welded some rails all 
the length of the line, and with Vignoles rails at each length of 
250 m. places an ordinary joint to ease the effects of expansion and 


0 
contraction. It is particularly noticeable h .w good is the hold of 
rails in asphalte, only one case of failure having occurred in Berlin, 
and none in St. Paul, though many went in macadam. 

The conductivity of rails thus welded is practically equal to that 
of the rail itself. There need be no further bonding unless asa 
measure of prudence to guard against possible breakage. Conduc- 
tion as well as strength is entirely a question of the proper cleaning 
of the rail ends before casting. Contraction in Berlin amounts 
to 35 or 50 mm. per 100 m. Breakages usually occur soon after 
casting and others are caused by frost at a later period. The Falk 
joint is a means of adding years of life to old ways of which the 


joints have become bad, while new rails thus jointed will 


have an incomparably longer life than ordinary rails. The joint 
stops the noise which occurs when a car runs over the rail, though, 
of course, it cannot do so if already the rail ends are bad 
by long usage. Thus in Berlin there is still noise at welded joints 
which had had two years’ previous wear. Traction is, of course, re- 
duced by the cast joint, as also is maintenance. The casting does 
not heat the rail head to a point that causes permanent softening. 
A disadvantage of the Falk system is admitted to be the inconveni- 
ence of casting a few joints only at a time, because the cupola must 
be made to melt more metal than can be utilised. It is remarked 
that the new Alumino-Thermiqué system of Goldschmidt may be 
tried on such cases. It seems to us that if this new system will do 
what it appears likely to do, it will quite replace the Falk system 


either for Falk joints or for actually welding the rails into truly 


continuous lengths requiring no bonding. Welding is an undoubted 
improvement, for somehow the fished joint never seems to be suc- 
cessfully made, though we do not believe there is a real necessity 
for this. Our experience of the kind of concrete commonly 
used for tramway track is that the stuff is often little better than 
stiffened mud, into which rail ends very quickly hammer hollows, 
A really well-fished rail joint with a stiff under plate on sound 
concrete would last mych longer than the joints as ysually made. 
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NEW PATENTS AND ABSTRACTS OP 
- PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled oxy r ssaly for this journal by W. P. TnomsO & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


20,811. “Improvements in electrical cushions for tables and the like.” 
O. T. BAN Ka. Dated November 12th. f 

20, 357. An improved self-contained portable electric lamp.” J. McHarpy, 
Dated November 12th. ; 

20,862. “Improvements in renewing the filaments of electric incandescent 
lamps.“ C. Howaap. Dated November 12th. (Complete.) 

20,883. “Improvements relating to alternating current induction motors.” 
B. G. Lamme. (Date applied for under Patents, &c., Act, 1883, Section 108, 
April 14th, 1900, being date of application in United States.) Dated November 


20,884. . relating to systems of electrical distribution.“ 
B. J. Lamme. (Date applied for under Patents, &c., Act, 1888, Section 108, 
apa 14th, 1900, being date of application in United States.) Dated November 


20,489. ‘Improvements in electric fire alarms.” O. Freymann. Dated 
November 18th. 

20, 466. Improved electric apparatus for exploding mines.” EvERSHED AND 
VIGNOLES, LIMITED, and 8. EVERSHED. Dated November 18th. 

20, 71. Improvements in or relating to connectors for electrio wires and 
the like.” J. R. Jones. Dated November 18th. (Complete.) x 
20,498. “Improvements in and appertaining to distribating boards for elec- 

trical circuits.” A. M. Taytor. Dated November 14th. 

20,507. “Improvements in sparking plugs for electrically-fired internal com- 
bustion engines.“ R. F. HALL. Dated November 14th. (Complete.) 

20,522. Improvements in high- potential line switches for electric currents.” 
THE British —THomson-Hovston Company, LIMITED. (E. M. Hewlett, United 
States.) Dated November 14th. (Complete.) 

20, 540. Improved device for indicating the movements of a mariner's com- 

. C.D. ABEL. (Siemens & Halske Aktien-Gesellschaft, Germany.) Dated 
November 14th. . 

90,558. ‘‘ Improvements in and relating to combined telephone and electric 
bell circuits.” IHE BERLINER TELEPHONE MANUFACTURING COMPANY. (J. 
Berliner, Germany.) Dated November l4th. (Complete.) 

20,578. *‘ Improvements in electrio controllers.” W. H. HARFIELD. Dated 
November l4th. 

20,576. “Improvements in apparatus for signalling by wireless telegraphy.” 
J. A. FLEMING and Marconi’s WIRELESS TELEGRAPH Company, Lumitrn, 
Dated November 14th. 

20,590. “ Certain improvements in carriers for portable electric cables in 
combination with holder for lamps.“ R. Surrn. Dated November 15th. 

20,631. “Improvements in automatic electric carriages and appliances for 
the transport of light goods or traffic.” H. Duss and L. LAFFITTE. Dated 
November 15th. i 

20,707. Electric exercising machine.” M. B. Ryan. Dated November 16th. 

20,757. Improvements in apparatus for generating pulsative constant 
electric currents.” E. VAN HaAxEN. Dated November 17th. 

20,758. ‘‘ Improvements in machines for generating constant electric cur- 
rents.“ E. Van HAANEN. Dated November 17th. ; 

20,761. “ A new method of constructing electrical cells of the Leclanché 

. D. F. B. Cores. Dated November 17th. 

20,764. ‘‘Improvements in shade fittings for incandescent electric lamps.” 
A. A. Guest. Dated November 17th. 

20,765. ‘Improvements in or relating to electric lampholders.“ 
Kemp. Dated November 17th. 

20,778. “Improvements in electric arc lamps.“ J. A. HEANY. Dated Novem- 
ber 17th. (Complete.) 

20,779. Improvements in electric aro lamps.“ J. A. HEANY. Dated Novem- 
ber 17th. (Complete.) 
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20, 7%. "Improvements relating to sound-magnifying eppliances for tele- 
phones, phonographs, and the like.“ O. RI. ER. Dated November 17th. 
20,800. “Manufacture of a primer for producing ignition by electricity.“ R. 
KANDLER. Dated Novembey 17th. 
20,808. “ Improvements in or connected with electrical burglar alarms.” 
J. II. PPNNIxXOTON and V. YATES, Dated November 17th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. THomPson 
and Co., 888, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). 


23,534. "Improvements in 
motors.” The British Thomson- ton Company, Limited. (3. N. Libby and W. P. 
Potter.) Dated November 8th 1898. Relates to pneumatic governors for air 
compressors driven by electric motors, and consists of means for controlling the 
electric motor automatically by a switch arrangement actuated by mechanism 
sensitive to variations in air pressure. The switch contacts mounted for 
oscillatory movement on iron fingers, but insulated from the shaft, make or 
break contact with tbe fixed brushes according as the motor requires accela- 
rating or retarding. The forked arm to which is hinged the piece is rigidly 
mounted on the shaft and through the hinged piece imparts the motion of the 
piston to the shaft. The arm and spring act on the piece and tend to keep the 
pee in that position in which the arm is stopped by the projection on the base. 

he main piston and cylinder are for actuating the switch, and are related to 
the auxiliary piston and spring-pressed plunger. A rod having a collar and 
screwed at one end into a nut to which a spring is attached, presses sgainst the 
piston. The pin acted on by the springs serves as a valve between the 
auxiliary cylinder and the main cylinder. On the right side of the casting is 
mounted a strainer to prevent dirt from entering the governor from the pressure 
pipe connecting the governor with the air receiving tank. Above tke switch 
mechanism the coil of the blow-out magnet is placed, receives current fiom a 

art of the contacts on the switch mechanism, and energises the magnet for 
nterrupting the arcs formed when the circuit is interrupted between the 
stationary brushes and the movable contacts. Foc preference, adirect con- 
nected series motor, which may be belted, should be used. 10 claims. 


23,556. ‘‘improvements ia submarine cable tolegraphs.”’ W. L. Wise. (A. C. 
Crehore and G. O. Squier.) Dated November 8th 1898. Relates toia provements 
in the class of telegraphs described in Specification No. 6,767, A. D. 1897, in which 
sinusoidal or other similar currents ére employed. The message is sent by 
means of a perforated strip in which the two rows of single perforations are 80 
formed as to allow a half phase current to pass. 4 claiins. 


23,824. Improvemonte in er relating te the utitization of Hertzian and similar 
radiations and apparatus therefor.” I.. N. Walter. Dated November 9th, 1699, 
Relates to the utilisation of Hertzian or like radiations, the transmitter and 
receiver being se arranged that the latter is not operated by unauthorised 
radiations. The transmitter emits radiations in a pre-arranged order, and the 
receiver is only operated by such radiations, a safety appliance being con- 
nected with the receiver, which is tet back to zero on recei t of false signals. 
The induction coil with spark gap is excited by a battery when an electro- 
magnet i- energised by a current sent to it from the codal transmitting device 
operated by the key. On depressing the key contact is made and the magnet is 
energised, attracting its armature and withdrawing a stop froma recess ina 
disc, which is then free to rotate under the action ofa spring. The disc carries 
a second disc fitted with contacts arranged in any desired number and order: 
These contacts touch a contact and hence signals are sent in the desired order, 
In the receiver is the coherer adapted to complete tbe circuit around an electro- 
magnet. A disc carrying contacts similarly disposed to the contacts on the 
second diso and caused to rotate synchronously with it by means of a epring 
when it is released by the first signal, a stop being withdrawn from a recess. 
The contacts are insulated from the disc. When the impulses are received in 
the true codal order, the electro- magnetic device is operated, and the contact 
brought against the contact to close the local oircuit. Should an impulse other 
than a codal one arrive at the transmftter, the eleetro- magnet is energised 
through the circuit and the pawls disengaged from the ratchet-wheels. The 
contact is then returned to zero by the spring. 9 claims. l 


23,658. ‘improvements in and relating to the electrical propaision of tramway 
cars, railway ea es and the like by a road contact system.” D. Reksrteon, jun. 
Dated November 10th, 1898. Relates to electric railways and tramways ona 
road contact syst m with electro-magnetic switches. Current from the main 
conductor is supplied to the slider on the vehicle through one ret of road 
contacts ard switches which are actuated by a current of low potential from a 
second conductor through a second row of road contacts and a slider. These 
contacts are alterrately connected to the conductor and to the actuating coil on 
the switch. This coil pulls down a tubular plunger and thereby raises the 
mercury to complete the circuit between the projecting terminals connected to 
the supply conductor and the road contact studs as shown in section. The 
plunger is protected by insulation, and may be solid instead of tubular; otber 
means than the subsidiary conductor may supply current for actuating the 
switches. 5 claims. ~ 


23,706. ‘“‘improvements la the manufacture of dynamo hrushes.” J. C. 
Leis sing. Dated November 10th, 1898, The brushes of dynamo-electric 
machines are made out of fine wire gauze of tuitable material, such as phosphor 
or sodium bronze, which is cut into strips diagonally with the wires, and 
flattened out by passing the strips between rolls or the hke. 1 claim. 


23,750. “improvements in electro-dynamic relays for use on telephone aad 
tolegreph lines.” 3. 8. Browna. Dated November llth, 1898. Relays for tele- 
graph and telephone working sre cons ructed as generators in which the 
inductive effect is neutralised by dividing the magnet poles into pairs, and so 
crossing these that pairs of reversed poles are obtained and no current 
generated in the armature. The pole-pieces are further provided with a series 
of coils connected to line and earth; any line current disturbs the magnetic 
neutrality, and the armature currents produced actuate the local relay circuit. 
The provisional specification describes arrangements for using a unipolar 


generator, the low potential curre:ts obtained being passed through a trans- 


former. 8 claims. 


23,820. “‘improvements in apparatus for measuring the difference of 
alternating currents and idie currents.” Dr. J. Tuma asd M. R. Kaldegg. Dated 
November lith, 1898. Relates to an spparatus for indicating difference in 
phase of two alternating currents of equal frequency by the angle through 
which a pointer deflects, is constructed in sections. It is applicable also for 
measuring wattless current supply through it and frequency. It consists of 
stationary coils set at right angles to each other, and preferably wound on 
spherical supports to produce uniform internal megnetic fields in which 
another coil turns, The movable coil is hung from a pivoted pointer, movable 
over a dial, and is of fine wire connected to mercury cups or wire spirals with a 
two-pole two-way switch, by which it can be connected either to the ends of a 
low resistance, inserted in a conductor carrying a main current, or to con- 
ductors for a second current. The main current also passes through the 
stationary coil and through the primary of an air-eore transformer. The 
stationary coil has two windings, one of thick wire connected to the ends of the 
mirin resistance and the other of thin wire connected with the seconéary of the 
transformer through an adjustable resistance by incans of the magnetic fields 
of the stationary coils are made equal in intensity and 90 different in phase. 
The wicdings of the other stationary coil are both normally connected by a 
spring-actuated switch, When the movable coil is connected with the main 
resistance, and the variable resistance is properly adjusted, opening and closing 
of the switch produces no deflections, The amount of the adjustable resistance 


nors for air compressors driven by electric . 


is a measure of the frequency of the currents. When the movable coil is sup- 
plied with another current from the conductors, the deflection of the needle 
measures the phase difference of the two currents. If the movable coil is con- 
nected between two mains conveying the main current and is turned back to 
zero by a torsion spring and pointer, the angle of turning of the pointer 
measures the idle current flowing in the circuit. 8 claims. 


22,821. “improvements in and relating to coln-freed telephones.” A. E. Ae 
and J. Gilleeple. Dated November 11th, 1698. Telephones. In private instru- 
ments it is arranged that one payment shal! enable a subscriber to use the in- 
strument a detinite number of times. A number of double-wound electro- 
magnets bearing armatures upon sliding frames are wired up in parallel in the 
ringing-up circuit and in the telephone circuit respectively, between pairs of 
bar terminals. In one circuit, the Parallels of the second and following electro- 
magnets include the first and following armatures, and in each of these 

arallels there is a key mounted in a bridge which is part of the armature frame. 

n the coin action and coin-discharging mechanism, the coin weighs down the 
first key to complete the circuit, and this key, in moving with the armature 
frame, is tilted by posts so as to make the coin roll off and drop to the second 
key. With the reversal of magnctisation by a current in the telephone circuit. 
the first armature is detached bya spring and re-set, while, when the subseriber 
has spoken off, he rings off, thus causing the second armature to be attracted 
and to drop the coin to the third lever, leaving the armature, however, attracted 
until demagnetisation is effected from the exchange. 7 claims. 


23,827. “improvements in the art of electric dyeing and in apparatus therefor.” 
8. D. Barten. Dated November 12th, 1898. Relates to electric dyeing silk, wool, 
cotton, and other fibrous substances, furs, leather, and other materials, whether 
raw or manufactured, such as hats ard buttons of ivory, hone, horo, Ko. The 
articles or materials are treated in a vat, preferably of porcelain, iu which are 
placed two electrodes preferably of carbon or carbonaceous materiel and lead. 
Guide roliers are arranged to immerse the material «hich is passed through by 
means of two feed rollers. To produce a double immersion, guide rollers may 
be arranged over the centre of the vat. The vat contains a solution of sodium 
chloride, sulphuric acid, the dye and water, which may be heated by ordinary 
means or by the electric current, a rebeostat being arranged to regulate the 
current. For dyeing brown or black, the dye is heated before immersing the 
fabric, &c. Insulating screens may be placed between the electrodes, or the 
vessel may be conducting and formed one electrode. 8 claims. 


23,068. ‘‘imprevements in olectrio measuring inctraments.” The British 
Thomson - Mons on Company, Limited. (C. Tuemsen.) Dated November láth 1898. 
Current and energy meters. Two independent measuriog instruments are 
attached to one base, and have needles moving over adjacent scales, so that an 


observer may make 1 of both simultaneously. They may measure volts, 


amperes, or watts, and may be of any construction. An instrument measuring 
volts and amperes is described. Needles carried by two shafts move over scale 
plates, the graduated parts of which are visibie through openings in a casing. 
Each shaft carries a copper disc provided with coils. These move between the 
ends of two pairs of bar magnets, supported astatically near the shafts by 
clamps, which also carry the shaft bearings and insulated plates. The coils are 
connected e'ectrically and controlled by flat spiral springs attached to the shaft 
and to pins on the insulating plate. The coils of the voltmeter are connected 
in series with high resistances wound on bobbins attached to the base. Those 
of the amperemeter are connected to the ends of a resistance-carrying the 
current to be measured. 9 claims. 


27,636. "improvements ia electric are lampe.” A. W. Arter. Dated December 
81st, 1698. Solenoid regulating mechanism is modified from that described iu 
Specification No. 13,504, A.D. 1898. The carbon holders are connected by cords 
or racks directly with opposite sides of a large wheel which is supported by a 
frame pivoted and an inclined spring. The pivot is carried by brackets within 
a large slot in the wheel. The 3 may be weighted to compensate for the 
varying difference in weight of the carbons when continuous current is used. 
The spring may be replaced by s weight and cord acting on an eccentric pulley. 
A cord is attached to and wound on a part of the wheel of small diameter, and 
is connected directly or by a lever with the core of a series or differential 
solenoid on the side of the wheel axle opposite the heavier upper carbon holder. 
The spring is of such strength that the salenoid core lowers the wheel and 
frame bodily about the pivot to strike the are, the pull of the cord on the small 
part then balancing the pull of the upper holder on the other side of the wheel. 

claims. 7 


1899. 


3,311. “improvements ia or relating to aro la % W. P. Thempeoa. (C. J. 
Toering, Uaited States.) Dated Fehraacy 14th, 1899. Consists in making the 
aro enclosure of a transparent part. The heat radiating surface of which shall 
be as small as possible, and of a heat-retaining part which is composed of a 
non-heat-conducting material for the purpose of obtaining a high temperature. 
The non-conducting part completely encloses the upper carbon and part of the 
operating mechanism. 21 claims. 


3,691. ‘improvements la telephone systems.” L. M. Ericsson. Dated February 
17th, 1899. Consists of a reversing apparatus for effecting the connection of 
the main line leading to a central exchange with any one of the subscriber’s 
circuits attached to the switch apparatus, which reversing apparatus is provided 
with a wire coil connection with the main line and of electro-magnets, by the 
aid of which the subscriber's circuits are connected with the main line, and the 
coils of which are respectively coupled in a corresponding subscriber's circuit. 
The arrangement of the reversing apparatus consists of a fixed permanent 
magnet, between the pole shoes of which is located a wire coil carried by a 
rotatable frame and coupled in the main line from the central] exchange, each 
subscriber's magnet being connected to a permanent magnet, one pole of 
which is in contact with a piece of iron serving as an armature, and acted on by 
a constant force produced by a spring or the like. 5 claims. 


8,944. “im ents in metallio conduit for electric wires.” E. T. Groose- 
fleld. Duted April 17th, 1899. (Date applied for under Section 105, Act 1883, 
December 12th, 1898, being date of first application in a foreign country.) 
Consists in a metallic conduit vented radially in all directions throughout its 
length, so as to permit free circulation of the atmosphere and prevent gases 
produced by short circuit from collecting and causing an explosion. 2 claims. 


12,164. 1 generators.” J. N. Smith and W. A. Johusten. Dated 
June 10th, 1899. Consists essentially, first, in the multiple method of connec- 
tions, and second, in making the machine of the two circular fleld-coil type. 
The armature is provided with a plurality of projecting teeth or poles and a 
plurality of coils on each pole connected to one another in series. 5 claims. 


12,183. “‘improvements in cut-onts for electrical purposes.” T. Tayler. Dated 
June l2th, 1899. Relates to and an improvement on Specification 28,347, of 
1806. Through the material of the insulating or non-conducting base of the 
cut-out a pair of open-ended passages are formed through which the fuse wire 

asses in proceeding from one terminal to the other for the purpose of 
engthening the fuse without enlarging the cut-out. 2 claims. 


13,431. “An improvement la brush-heiders for eleetrio machines.” J. Burke. 
Dated June th, 1599. Consists of a ring or other suitable piece fixed on an 
insulated part connected to the holder proper by two or more pairs of links and 
an adjustable helical spring. 1 claim. 


13,732. “Improvements In storage batteries.” C. E. Lee. Dated July 3rd, 
1899. Consists of a series of self-centred cylindrical like battery units, each 
consisting of a central positive element, with a surrounding approximate 
cylindrical negative element with acommon containing cell having an electrolyte 
in which all the units are immersed and a series of conductors whereby all 
the positive and all the negative elements are connected to their respective 
central termini. 5 claims. 


13,802. Improvements in multi-rate electrlo meters.” The British Thomson- 
Houston Co., Ltd. (E. Thomson and F. P. Cox, United States.) Dated July 4th. 
Iro. Relates to electric meters und consists of the adaption of any well-known 
form of mcter to a more equitable method of registration than ordinary, by con- 
necting to a ordinary watt or other meter resistances, or other rate varying 
Means over the contacts of which a switch arm is moved by a cam driven by 
clockwork mechanism. 11 claims, l 
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ELECTRIC RAILWAY STANDARDS. 


ONE of our correspondents this week — whose signature is not 
one that can be lightly passed over—draws attention at a very 
appropriate moment to a consideration of the most vital 
importance to the British Electrical Engineering industry. 
As the opening of the new century draws nearer, 80, too, there 
is dawning upon us a new era in railway working, aptly 
styled by Mr. ‘Langdon in his recent paper The Super- 
session of the Steam by the Electric Locomotive.” That 
paper is dealt with elsewhere in this issue; our present 
purpose is to consider, not whether the change can be made 
—of that we are satisfied—but dow it should be carried 
out. 

Owing to the enormously rapid progress of electric tram- 
way enterprise in America, where it was free to expand 
unfettered by those vexatious limitations formerly imposed 
upon such projects in this country, und, to a less extent, on 
the European Continent, it was practically inevitable that, 
when we were allowed to go ahead, American practice should 
exercise a very large influence over our nascent syetems 
of electric tramway construction, Moreover, owing in 
great measure to the apathetic attitude of our leading elec- 
trical firms, and to the energetic policy of the large American 
agencies, it has come to pass that the standards in vogue in 
the United States have become unalterably incorporated in 
our tramway systems, although every detail employed 
in tramway work can now be obtained of British manufac- 
ture. In some respects there is nothing to be said against 
the American methods, but, on the other hand, as we have 
previously pointed out, many objectionable features have 
been thoughtlessly adopted, greatly to our disadvantage. 

Now, in the matter of electric railways, the case is entirely 
different. We can boldly claim to be the pioneers in electric 
railway construction, both underground and overhead, and 
no country has gained a lead over us such as obtained in 
the case of electric tramways. If we display the energy that 
is necessary for the maintenance of our commercial pre- 
eminence, we shall not allow ourselves to be outstripped in 
this respect. 

We stand, as Mr. Tyler points out, on the very verge 
of an immense departure from long-established systems; 
at no distant date our railways will be worked entirely 
by electricity — first the busy networks of suburban 
districts, then important local lines between large neigli- 
bouring towns; finally, perhaps, the great trunk mains. It 
is supremely essential that this great work shall not be ham- 
pered and thrown back by the too hasty adoption of unsuitable 
systems and apparatus; the greatest care and forethought 


must be exercised to ensure that every step shall be forward, 
and none backward. To this end we must approach the 
question with open minds, ready to weigh impartially, and 
with the utmost deliberation, all possible means of carrying 
out the conversion. 

On Monday last the Joint Electric Traction Committee of 
the Metropolitan and Metropolitan District Railway Com- 
panies opened the tenders submitted to them for the elec- 
trification of their railway systems; upon them an immense 
responsibility devolves. Whatever choice of system they 

may make is certain to exert the greatest influence upon the 
future development of similar undertakings, and it is for 
this reason that we have thought it necessary to insiet on 
the moral of Mr. Tyler's warning, and to point out the 

D 


894 


THE ELECTRICAL REVIEW. [vol 47. No. 1,202, DECEMBER 7, 1900, 


supreme importance of this, the first, conversion from steam 
to electricity in this country. 

In the first place there can be no doubt that we must cut 
loose entirely from electric tramway methods. There is 
absolutely no parallel between the two cases: yet it, is more 
than likely that. some propositions will be made, more or less 
based upon tramway practice. A tramear runs on the public 
roadway, common to all kinds of traffic: stops at frequent 
intervals—in some cases at the nod of a would-be passenger ; 
never attains a high speed; never (in this country) goes far 
from its base. A railway train, on the other hand, runs over 
private property, from which all other traffic is excluded; 
stops at far longer intervals, and only at set stations; attains 
the highest possible speed between stops, and must cover 
long distances, 

Now, the standard 500 volts of tramway practice is quite 
unsuitable for railway work. The distance of transmission 
is greater, as well as the distance between successive trains, 
so that the line is longer, and the copper less usefully 
employed ; the power to be transmitted is far greater, there- 
fore also the current, unless higher pressures are utilised. 


The capital outlaid on distributing mains will be one of the 


most important factors in the case of an electric railway, and 
it must be kept down to the utmost. 

Further, the series parallel method of control has been 
relied on for economical working in starting cars; but in 
stopping them, the kinetic energy stored up is dissipated in 
friction. This will never do for railway working. We 
would here point out that it is useless to adduce the Central 
London Railway as a case in point to the contrary. The 
circumstances are entirely different. The gradients of the 
C. L. R. were carefully chosen, so as to immensely aid tlie 
economical starting and stopping of the trains, with wholly 
adinirable results ; but the gradients of existing underground 
railways, and of all surface railways, cannot be altered—they 
must be taken as they are. Now, if the system of control 
in use on the Central London Railway were adopted on a 
surface railway, the locomotives would be found to be far too 
small, and the current at starting would sometimes be four or 
five times the normal—for trains often have to start and get 
up speed on up-grades. Moreover, the heavy existing rolling 
stock must be utilised, and the retardation-gradients, by which 
so great a saving of energy is accomplished on the C. I. R., 
would be absent. We have, then, a heavy train to be started 
quickly and brought up to a high speed, thus storing up an 
amount of energy quite out of proportion to the amount 
spent in overcoming friction; for successful working on, say, 
a suburban line, the greatest possible proportion of this kinetic 
cnergy must be restored to the system. This can be done by 
converting the motors into dynamos pro tem., delivering 
power to the lines, not merely at high speeds, but down to 
the lowest possible limits before friction braking becomes 
necessary. Means are available for this purpose, some of 
which our readers are already acquainted with, while others 
are as yet unpublished. 

Again, such a method of collection must be adopted as may 
be readily applicable to crossings and sidings of the most 
complicated description ; it is of no use to say “ Use steam 
locomotives for shunting ”’—if the train, ora single locomotive 
annot be electrically propelled throughout any network of 
sidings, the system is not fit for adoption. 

The use of the three-wire system, as applied on the City 
and South London Railway by Mr. McMahon, or some 
modification thereof, must be seriously taken into considera- 
tion, and it will probably be found to be necessary to insulate 
the lead and return conductors throughout their length— 
but not on account of the magnetic observatories, 

The three-phase system, we maintain, is entirely uusuit— 
able for suburban traffic, on the score, not of starting torque 
or power factor, but of energy conservation. With the 
frequent stops and starts inherent to such traffic, the waste of 
energy in getting up speed and the impracticability of 
restoring energy to the line in braking would be fatal to an 
alternate current system. Be it remembered that induction 
motors can only act as generators when running at a Aigher 
speed than that of synchronism, and without an efficient 
variable speed gear this condition cannot be obtained while 
the train is slowing down. 

For main line traffic the three-phase system is, how- 
ever, admirably adapted—indeed, there appears to be no 


other means of electrical propulsion nearly so suitable for 
this purpose, with long runs at constant specd and few 
stops. 

Returning to the main question, we foresee a danger that 
the engineering aspect of this most important undertaking— 
with especial reference to the Metropolitan railways may 
be subordinated to financial operations. Already there are 
ominous signs of such transactions. We hope the matter 
will be dealt with on broad lines, and with the determina- 
tion to discover the best possible sulution—otherwise irre- 
vocable and lasting injury will ensue to the development of 
electrical railway engineering in this country. 


ACCOMPANYING the present issue, readers 
will receive our annual sheet of electric 
tramways and railways in the United 
Kingdom. To give particulars of the many other systems 
which are about to be equipped, or where work has just been 
commenced, would occupy so much space as to make the list 


of unwieldy proportions ; we have, therefore, for the most 
part, confined ourselves to lines which are in actual opera- 
tion. We take this opportunity of expressing our indebted- 
hess to tramway managers, electrical engineers, and others 
who have so readily come to our assistance in the compilation 
of this table, and we trust that they will find the material of 
some value for reference purposes. It will be observed that 
the present sheet contains a good deal more data relating to 
costs per car-mile and ratio of expenses to receipts than it 
was possible to include in our last list, published 12 months 
avo. It is such figures as these chat tell very forcibly in 
clearing away any apathy which may still exist among 
tramway authorities in regard to the subject of electric 
traction. We know for a fact that the information given 
under these headings in our 1899 list was employed as a very 
successful weapon by some. With the disappearance of the 
Birmingham lines from the list, there also disappears, for the 
time being, at any rate, the only battery system of which 
this country has latterly been able to boast. This section 
is now changing to overhead trolley, therefore all English 
electric tramways now in operation are on the trolley method. 
Twelve months ago we recorded the fact that the London 
County Council had voted large sums for surface contact and 
underground conduit tramways. How terribly bound up 
our latter-day civilisation is with red tape and legislative 
requirements, is realised when one repeats that, what we said 
last year, practically represents the position of things to-day. 
It is true that at last the Council’s expert engineer has 
specially devised an underground conduit system, which has 
been approved by the Highways Committee, but this has 
even yet to be submitted to the Board of Trade, and to the 
local authorities whose districts are affected under the pro- 
posed schemes. Perhaps early in the next century practical 
work will actually be proceeded with. In the promotion of 
new schemes for electric tramways and underground rail- 
ways, there has recently been great activity. The rush of 
the promoter in connection with underground electric lines 


Electric Tramway 
Statistics, 


for London amonnts practically toa boom. The new projects 


are very numerous, but so far they are only projects. 
They have yet to“ pass through many an ordeal before 
very serious thonght need be paid to them. Is there 
not a danger of overdoing the thing? The coming elec- 
trical equipment of a hundred odd miles of tramway iu South 
London, the conversion o the Metropolitan underground, 
and the construction of a number of other electric tunnels— 
these all indicate that it is now becoming generally realised 
that in electricity is to be found a solution to the modern 
truffic-handling problem in crowded cities, Electrical engi- 
neers have endeavoured to drive this truth home for many a 
day; the progress they sought has come all too tardily. Now 
that it has really come, English electrical engineers should 
do all that is within their power to ensure the adoption of 
English work and English machinery and material. With 
tle closing of the old century they must buckle their belt 
the tighter for a hand-to-hand encounter with Continental 
and American rivals. They cannot afford the humiliation 
of being worsted in the contest. Having found their feet 
let them stand against all comers. 
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SOME NOTES ON THE DESIGN OF LARGE 
ALTERNATORS." 


By A. HEYLAND. 


THe principles underlying the construction of modern types 
of large alternators of the fly-wheel class, are nowadays quite 
definite, and a reference to the collection of large machines 
exhibited at the Paris Exhibition by nearly every electrical 
firm of standing in the world, illustrates how the design of 
sich generators has been standardized, for there is not a 
single machine among the collection that shows any im- 
portant novelty. But, although this is certainly the case, 
vet the writer cannot agree with a certain well-known 
electrical engineer, who has stated that all the alternators 
exhibited are practically identical, for an examination of the 
details of these machines shows that there are great differ- 
ences in the actual design. Machines having the same 
rating, under the same conditions of service, differ widely 
with regard to weight and dimensions, showing that the 
materials used in their construction are utilised to better 


. effect in some cases than in others. 


The two 3-phase alternators exhibited at Paris by Messrs. 
Electricité & Hydraulique (of Charleroi) and designed by the 
writer, differ widely from other alternators exhibited, not so 
much in external appearance, as in their electrical design 


classes, viz., those in which stability of the stationary arma- 
ture frame is increased by radial arms in tension (Brown- 
Boveri type), and those in which the armature frame takes a 
U-shaped form, the machine being consequently of large 
external diameter, but of small width. The machines 
exhibited by the writer's firm belong to the latter class, the 
form in question being of considerable advantage where 
Bpace is very limited, as, for instance, between the cylinders 
of two-crank engines; moreover, the construction itself is 
more of the nature of a fly-wheel construction. 

The two alternators referred to above differ but slightly: 
each machine is of 750 KW., and is driven by a horizontal 
two-crank engine, the alternators and exciters being mounted 
between the cylinders. The alternator exhibited in the 
French section (hereinafter called Alternator No. 1) gene- 
rates a current of 200 amperes per phase at 2,200 volts per 
phase and 50 cycles when running at 94 revolutions per 
minute, while that exhibited in the Belgian section (hereinafter 
called Alternator No. 2) generates the same amount of cur- 
rent at 2,200 volts per phase, but at 42°5 cycles, it running 
at 80 revolutions per minute. Both the machines have star 
connected armatures with hole windings, the field coils being 
wound with copper strip in each case. 

Fig. 1 gives a good idea of the construction and general 
arrangement of each of these machines; it represents a por- 
tion of Alternator No. 1. That the distribution of the 
building material is excellent may be seen when the weights 


So far as the writer knows, no machines 
of the type in question have hitherto been built having such 
small pressure drops; by “ pressure drop is meant the fall 
in pressure per phase at full load at constant speed and ex- 
vitation—one of the most important points connected with 


and performance. 


the design of large alternating current generators. In other 
respects, too, the tests which have been made on these 
machines clearly demonstrate that the principles underlying 
the design of such machinery, as laid down by the writer 
some time ago, are those which it is necessary to adopt if 
the best results are to be obtained. The excellent results 
obtained with the alternators in question are due, firstly, to 
various electrical details which will be discussed below, but 
principally to the high maynetic saturation in the poles ; 
combined with very small magnetic leakage—or rather, 
with a very small increase of magnetic leakage from no load 
to full load. 

Fly-wheel alternators can be broadly divided into two 


»These notes have special reference to tests made on the alter- 
nators of 1,000 E. H.P., exhibited by The Electricité et Hy- 
draulique, Limited, of Charleroi, at the Paris Exhibition. 


are considered. Thus, with this machine, the weight of the 
complete fly-wheel is 20°2 tons (copper 4,400 Ils. ), and that 
of the armature and frame is 22 tons (copper 1, 100 lbs.), 
thus making a total weight for the complete machine, with- 
out the shaft or bearings, of 42-2 tons. This gives a weight 
of 126 Ibs. of total material per kilowatt, of which 7˙3 lbs. 
is copper. The 1,000 k. H. p. Weyher and Richemond com- 
pound engine driving this generator has, with the above fly- 
wheel, a variation of angular velocity in one revolution at 
constant load not exceeding 0°5 per cent., the kinetic energy 


Mv? er ee TOP 
of the fly-wheel, ( „ ), being 6,350,000 foot-pounds, 


A noteworthy feature of these generators is the con- 
struction and dimensions of the field poles ; these latter are 
bolted directly to the rim of the magnet wheel without 
being let in in any way, as is frequently done, in order to 
decrease the magnetic resistance between the two surfaces ; 
there is no reason for such a construction with these machines, 
as the magnetisation of the iron is carried to a very high 
value, and the paths for the lines of force are very short, so 


896 


THE ELECTRICAL REVIEW. 


[VoL 47. No. 1,202, DECEMBER 7, 1900. 


- 


that the air resistance has but a small influence on the 
magnetic resistance. The poles themselves (the pole shoes 
are cast with them), are unnsually short, in order to minimise 
the magnetic leakage between them ; moreover, the leakage 
path is still further lengthened, owing to the fact that tlie 
poles are of comparativ ely small sec tion, the reduced section 
being possible on account of the high flux density in the 
poles, and on account of the high permeability of the cast- 
steel employed. 

As already stated, the armature windings are carried out 
in closed slots, the depth of these slots heing made small, 


in order to reduce as much as possible the magnetic leakage 


that occurs in the teeth between them ; the closing of the 
slots, on the other hand, of course, has the effect of causing 
considerable magnetic leakage of the flux from the poles 
across the slot bridges, which, with these machines, are 
about th inch deep, but it must be remembered that this 
leakage will not alter much with the load. If the slots 
were open, the leakage field would depend on the magnetic 
resistance of the gap across the slots, and it would vary with 
the ampere-turns of excitation, and consequently, would 
change with the armature current. But, owing to the fact 
that these bridges are present, there is at every load a strong 
leakage across them, to such an extent that already at no 
load (with excited magnets) the bridges are saturated, and, 
therefore, the magnetic resistance is constant. 

The air-gap lengths (iron to iron) are respectively 0°395 


inch~and 0°315 inch in Alternators Nos. 1 and 2, the | 


diameter of the armature bore being 236 inches in cach 
case. On account of these large air-gaps, it is a somewhat 
difficult matter to obtain the high flux densities in the poles, 
whose use is advocated by the writer, without an unduly 
large excitation. For smaller machines, where relatively 
smaller air-gaps are permissible, it is easier to apply these 
principles, the flux density being perfectly easily obtained 
with normal field excitation. However, an examination of 


the figures given below relating to the two alternators i in 
question will show exactly what can be attained in practice. 
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Fig. 2 gives the no load characteristic (magnetisation 
curve) of Alternator No. 1; it will be seen that an exciting 
current of 127:5 amperes is necessary in order to obtain the 
normal voltage of the machine, 2,200 volts per phase. At 
70 volts (the pressure at the terminals of the field winding) 
this excitation represents 9 KW., or 1˙2 per cent. of the full 
load output. The point indicating tlie normal voltage of 
the alternator will be noticed to be well over the knee of the 
curve, and after this point the voltage chunges comparatively 
little with the excitation, and the E. M. F. Wf the alternator 
will vary but little with increasing load. 

In order to determine the actual fall of pressnre of these 
machines from no load to full load, the short-circuit current 
curve Was experimentally obtained in eath vase. The 
terminal voltage of an alternator under short Circuit is, of 
course, zero, and on account of the low resistance of the 
armature windings, the pressure required to drive the full 
load current through the short-circuited armature against its 
ohmic resistance is insignificant. Consequently the current 
circulating in the windings is practically wattless, and with a 
given field excitation, it attains such a value“ as to 


—— — —— — — 


* The actual value of tha short-circuit eurront at a given excita» 
tion depends to a minor extent upon the form of the pole shoes, and 
un the nagngtic leukage of the held system. 


produce an equivalent (and opposing) armature flux, which 
balances the flux of the field system produced by the exciting 
ampere-turns. The resultant of the impressed flux (due to 
the ampere-turns on the field system), and of the opposing 
fux (due to the reactive ampere-turns of the armature), is the 
actual flux existing in the armature iron corresponding to the 
short-circuit current, and is, of course, of small value. It may 
be regarded as being made up of two fluxes in quadrature, 
one (quite insignificant) corresponding to the small pressure 
required to drive the short-circuit current against the ohmic 
resistance of the windings; the other, a larger flux corre- 
sponding to the inductive E.M.F., and this latter flux is the 


true leakage flux of the armature. A little consideration 


will therefore show that the short-circuit current gives the 
relation between the ampere-turns on the field magnets and 
those on the armature, or what is the same thing, it expresses 
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the relation between the field current and the armature cur- 
rent. It is, therefore, a straight line, as shown in fig. 3, 
which represents the actual short-circuit current curve of 
Alternator No. 1. 

The magnetic leakage of the field system need not be 
separately known for a given alternator, as it is already in- 
cluded in the magnetisation curve, being present practically 
to the same extent at no load. But in order to calculate 
what increase of field excitation is necessary for the alternator 
from no load to full load, it is necessary to know the amonnt 
of the leakage flux in the armature, for, owing to the fact 
that the magnetic leakage iñ the armature increases with the 
current in the latter, it of course necessitates an increase of 
the field excitation. 

For the generators in question the amount of the leakage 
fluxes of the armatures was experimentally found in the 
following manner, the leakage flux in each case being de- 
termined in terms of the E. M. F. corresponding to it. Each 
generator was loaded up to the extent of 100 amperes per 
phase upon a full inductive load, the pressure at the terminals 
of Alternator No. 1, under these conditions being 2,140 volts 
per phase, and the excitation 150 amperes, The pressure corre- 
sponding to this excitation is, (from the no load characteristic). 
2,380 volts, this being the pressure per phase actually in- 
duced in the w indings of the armature. As the external 
load is (practically) purely inductive, the excitation for the 
induced pressure is the sum of the excitations for the terminal 
pressure, and for the inductive E.M.F. of the armature. In 
this case, the induced pressure is 2,380, the terminal pres- 
sure 2,140, and the excitation corresponding to the in- 
ductive E. M. F. is easily found as below, giving, by simple 
subtraction of the excitations and pressures, the value in volte 
of the inductive E.M.F. representing the magnetic leakage 
of the armature. 

(To be continued, ) 


ELECTRIC TRACTION IN ITALY: 


Aa Ste tac iS, 


Tx the current number of the Engineering Magazine, Signet 
Enrico Bignami rubs in the usual indictment of British 
alownesa in adopting improvements, by showing, un 
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‘iously, the marked contrast between the smaller towns 
cities of this country in regard to electric traction 
lopment, as compared with his own country of Sunny 
which we are perhaps inclined to look on as a poor 
rorse affair. | 
ot only, however, are all the leading Italian towns pro- 
i with their electric tramway lines, but a great develop- 
of bona fide electric raileray work has latterly begun, 
lines many miles in length, but with a by no means 
lent service. 

mongst the principal Italian urban tramway systems we 
the following: 


Florence, one mile of tramway per 6,000 inhabitants. ’ 


Genoa 77 55 2,600 n” 
Milan ” 27 5,900 ” 
Rome 5 5 15, 000 i 
Turin ” * 8,000 ” 
Leghorn 25 ” 14,000 n 
Naples 3 15 55, 000 Z 
Palermo z 1 25,000 yi 
Catania n ” 5,000 77 
Spezia 72 995. 2,000 ” 


lalf-a-dozen others are also mentioned, but no details are 
nof the length of lines, so that they cannot be compared 
« similarly. Of course, the above figures are by no 
ns altogether indicative of great progress, though, on 
other hand, some of them seem to show much greater 
‘ave per unit of population than we have reached in this 
airy. 
tis, moreover, only right to remember that the three 
es showing least mileage—Rome, Naples and Palermo 
old cities with narrow streets that render almost im- 
ihle the working of tramways on an extensive scale. 
zeghorn, too, has only just lately opened its electric 
aways ; but one may fairly expect to see a very great 
rase during the next few years in this and other wities as 
conditions become more favourable. 
Whilst acknowledging in many cases the great mileage 
enority of Italy and of other Continental countries in 
ard to electric tramways, it is, however, very doubtful 
ether equally great superiority could be claimed for the 
roughness and solidity of the work carried out. 
Board of Trade regulations, and the national tendency 
uch intensified by the action of local authoritics) towards 
hing money on heavy construction work, do not con- 
¥ to greater margins between total expenses and receipts, 
mah, therefore, in many cases, prevent early development of 
rly paying extensions. We must, however, console our- 
ves with the thought that if we haven't so much mileage 
5 countries, what we have got is, perhaps, of. a better 
y. 


me of the most interesting features about the Italian 


‘way systems is the large number of them that are 


mated by means of water-power, involving the use of 
as and, a8 a rule, the generation of polyphase 
At Milan, for instance, the transmission is at 13,500 volts, 
dee phase, over 13 miles; everyone knows of the Tivoli 
tke, which supply current for the lines at Rome —5, 000 
ts alternating, over 18 miles. For some of the Turin 
e there 18 a transmission of about 20 miles, and althongh 
8 not, strictly speaking, in Italy, we may also mention in 


* connection the line at Lugano (5,000 volts three-phase, 


er 79 miles). 

Finally, there is the electric railway (of which a good deal 
§ been lately heard) now being equipped between Lecco 
60 vdr, with a total length of 65 miles. About, 
„.. is available at a water-fall 154 miles from Sondrio; 
l be generated at 20,000 volts, three-phase. A 
k 8 station every 6 miles or so will serve to give tlie 
18 pressure of 3,000 volts. If this line can be worked 
1 figure, we ought soon to see some develop- 
5 te country, where there must be scores of even 
5 working a shuttle“ service of a much 
a ne and where, therefore, electric traction ought to 
0 Se better results. Railway managers might do worse 
thi mine business with pleasure by a brief trip to Italy 

connection! 


THE ELECTRICAL WORKING OF MAIN 
LINE RAILWAYS. 


By ERNEST KILBURN SCOTT. 


Mr. Lancpon is to be congratulated on so ably forwarding 
the crusade against that itinerant engine and boiler—the 
modern steam railway locomotive.* 

With the enormous development of electric street traction 
and the successful working of real electric railways in 
America, Switzerland, and in London, the feeling has grown 
that it is merely a question of time when electricity will be 
applied to the working of main line railways. Financial 
data were, however, required to present, a case to railway 
directors and shareholders, and Mr. Langdon's paper is an 
effort to fill this want. Coming, as it does, from one who 
has been connected with the Midland Railway for many 
years, and being data directly applicable to that part of the 
Midland Company's line between St. Pancras and Bedford, 
the particulars are all the more valuable. 

A notable fact about steam railroading it itistics is, that 
although there have been years of time in which to collect 
and tabulate data, yet that which is available, when compared 
with what electrical enginecrs can present in their work, ia only 
scrappy and approximate. It is the nature of electricity to 
be accurate, and once let it get a grip on heavy railroad | 
work, and we shall know to the second place of decimals 
just where we are. Of course, in applying electricity to 
existing main line railways, a number of new points come 
into prominence, and not the least important of these is the 
question of the picking up of current. The liability to 
floods would appear to make it impossible to collect current 
from a third rail laid along the sleepers, for although some 


_lines are not troubled with floods, yet the system eventually 


adopted would need to be applicable to all railways. That 
the conductors will have to be above ground seems a neces- 
sity also, because of the impossibility of fencing off the 
whole of a main line railway. Then there is the question of 
how to carry the conductors. Are they to be trolley wires 
supported by span wires, or are they to be wires or rails 
mounted on posts at the side of the road? It is interesting 
to note that Siemens & Halske have recently made elaborate 
experiments on a three-phase locomotive picking up current 
with bow trolleys from three conductors at the side of the 
roadway. The collection was very good at 37 miles an 
hour, and at voltages ranging from 500 to 10,000, the 
sliding contacts working best at the higher pressures. It is 
hopeless to expect that our Board of Trade will ever allow 
overhead conductors to carry current at 3,000 volts, as is being 
done on the Colico line in North Italy, now being equipped 
by Ganz & Co. Vet there is much to be said for the 
system, as it allows of the heavie t traffic being worked 
from trolley wires of about the same section as is used for 
tramways. The method used on this line, by which the 
train automatically switches current on to the section imme- 
diately ahead, is a valuable feature, which may probably be 
eventually adopted on all railways whatever the voltage. 

In looking through Mr. Langdon’s figures, it appears that 
he has based his estimates on a system similar to the Central 
London, in which rotary converters are employed to deliver 
continuous current at 600 volts to locomotives. The Central 
London Railway has been a remarkable success, but, in con- 


sidering what are the reasons for this, it is well to dis- 


criminate between the various factors. It would be as 
unreasonable to give all the credit to the very fine civil 
engineering work, as it would be to say the purely electrical 
part of the work is the sole cause of success. 

Leaving out the question of the advisability or not of 
hauling trains by separate electric locomotives, it says much 
for electrical working that even Mr. Langdon’s figures make 
out such a good case. It is certain that better figures can 
be given by adopting three-phase throughout. 

In calculating the efficiency, Mr. Langdon allows 10 per 
cent. loss in the rotary converters. Again, the cost of the 
five sub-stations and their equipment is put down at £80,000, 
or 17 per cent. of the total capital outlay, whilst the wages 


Mr. W. Laugdon's paper on The Supersession of the Steam by 
the Electric Locomotive,” read before the Institution of Electrical 
Engineers, November 29th, 1900. 
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of the five assistant engineers, &c., at the sub-stations is 
£5,472, or nearly 15 per cent. of the total estimated cost of 
generation and distribution of current. The sizes of these 
percentages show that any simplifying of the sub-station 
part of the system would make a very considerable improve- 
ment in the showing for electricity. Dispensing with 
rotary converters and the accessory apparatus for starting up, 
also the continuous current switch gear, besides having 
shorter cables and smaller buildings, would probably reduce 
the £80,000 by one half. Again, in the attendance at the 
sub-stations there would be a great saving, because the 
working of the Swiss polyphase railways has shown that 
step-down transformers can be very well left to look after 
themselves. For 50 miles of line the five assistant sub- 
station engineers could probably be reduced to two, and they 
would be more in the nature of clectrical-way engineers 
Whose duty it would be to assist the permancnt-way 
inspectors, 

In comparing the working of a main line railway in which 
in the one case the transformer stations are fitted with 
rotary converters and their necessary step-down transformers, 
and in the other case the sub-stations are fitted with three- 
phase static transformers only, it is obvious that on account 
of there being practically no attention required in the latter 
case, the sub-stations can be placed at much more frequent 
intervals and thus give a better service. For instance, Mr. 
Langdon suggests in his paper that the rotary converter 
snb-stations shall be at intervals of 10 miles, but on the 
Burgdorf-Thun Railway it was found that without incurring 
undue expense the static transformers can be placed at 
intervals of only 1°2 to 2°1 miles apart. 

Again, take the question of output of the transformers in 
any one station. The rotary converter is a synchronous 
piece of mechanism, and as such the extent to which it can 
be suddenly overloaded is distinctly limited. Therefore, in 
deciding on the size of the rotary.converter it is absolutely 
necessary that the rotary should have an output equal to the 
maximum that will ever be taken, and this in inclement 
weather would of course be very much greater than is 
required under average conditions. Now, it must be remem- 
bered that the trains on these main lines do not run at two- 
and-a-half-minute intervals, or at ten-minute intervals, as do 
the trains on certain London underground lines, but that 
there are, let us say, only 16 trains per 24 hours, as given in 
Mr. Langdon's paper. Assuming one train at half-hour 
intervals going past any particular sub-station, then the 
large capacity rotary converter is only taking its load for a 
few minutes every half hour, the rest of the time being 
simply spent in running round doing nothing. Now, it is 
well known that in any ordinary dynamo or alternator if the 
full load is only on for a moment or so during extended periods 
quite a small machine may be put in, for between periods it 
has time to cool down. This, will not do, however, for a 
synchronous machine such as a rotary converter, because, as 
mentioned above, the question of an overload stopping the 
apparatus has to be reckoned with. 

The condition of affairs if we equip each of the sub-stations 
with three-phase static transformers only, is very different, 
as the apparatus would, on open circuit, be wasting only a 
very small fraction of what is required to keep the rotaries 
running, to say nothing of the power and accessory apparatus 
required to bring them up to synchronism. Static trans- 
formers working under the conditions mentioned above, will 
take large temporary overloads, and therefore, in deciding on 
the outputs of the various units in the sub-stations, this fact 
can be taken into account, with the result that the three- 
phase equipment comes out very much cheaper, 

Punctuality is not the least of the advantages which would 
follow from the application of three-phase traction. The 
oraison Petre of the Burgdorf-Thun line is that it forms a 
junction to four main lines leading out of Berne, and the 
fact that it never fails to enable passengers to make connec- 
Lion is an object lesson to some of our home railways. The 
gradients are extremely severe—at one point being 1 in 40, 
and yet, whatever the load, the speed is practically constant, 
throughout the whole of the 31 miles’ run. It is about 
5 per cent. below 40 kilometres au hour going up, and about 
the same percentage above 40 when coasting down the 
gradients, because, of course, in coming down the motors 
return current to the line. 


It is significant that some existing steam railways are 
already seeking powers to work sections of their lines by elec- 
tricity. During the Parliamentary Session of 1900 the 
following railways applied for such powers :—Bray and 
Enniskerry Railway, Wicklow; Knott End Railway, Lan- 
cashire ; Mersey Railway: Metropolitan District Railway: 
South-Eastern and Chatham and Dover Railway ; Vale of 
Rheidol Light Railway ; and the Wirral Railway. 


REVIEWS. 


Les Decharges blectriques dans les (iaz. Translated from 
the English, with Notes by Louis BARBILLION, aud a 
Preface by CH. Ep. GUILLAUME. Paris: Gauthiers- 
Villars. 1900. 


The original English edition of ‘ Electrical Discharges in 
Gases”? was reviewed in these columns on its publication. 
and we expressed at that time our great appreciation of 
Prof. Thomson’s fascinating work. Its translation into 
the language of a country in which so much work has been 
done during recent years in the study of radiations was to 
be expected. The French edition has several very valuable 
features of its own. We have recently printed a transla- 
tion of M. Ch. Ed. Guillaume’s extremely interesting 
Preface on the discoveries of Becquerel, Mme. Curie, 
and G. C. Schmidt, of the radiant properties of uranium 
and thorium, and of the new hypothetical elemente 
radium, polonium, and actinium. M. Louis Barbillion, the 
translator, has added a number of notes on recent problems 
in connection with the subject. The additional matter may 
tempt many who already possess the English book to buy 
this translation as well. 


— 


Traité de Maynetisme Terrestre. Par E. Mascart, Membre 
de l'Institut. Paris: Gauthiers-Villars, 1900. 


In his Preface to this book the author writes, When in 
1882 the Government decided, on the proposal of Admiral 
Oloué, Minister of Marine, that France should take part in 
the international Polar expeditions, the Commission formed 
by the Academy of Sciences to organise the Cape Horn 
expedition employed me to give a course of lectures to payal 
officers on the instruments and methods used for observing 
terrestrial magnetism. I have been repeatedly asked for 
copies of these lectures, of which but a small number were 
printed, and I have since had occasion to complete them 
in lecturing on the same subject at the Collége de France 
and the Ecole Supérieure de Marine.” 

The principal chapters are on the elementary theory of 
the electro-magnetic field, on the properties of magnets, on 
the field of the earth and magnetic charts, on observatory 
instruments and portable instruments for observing the 
magnetic elements, on the periodic variations and their rela- 
tions to other phenomena, such as auroras and earth cur- 
rents, and, lastly, a chapter on the errors and regulation of 
ships’ compasses. It is an admirably comprehensive mantal 
to put into the hands of ships’ officers, and an excellent 
example of the French gift for writing treatises. 


Injectors: Their Theory, Coustraction and Working, Bx 
W. W. F. PreLex. Second edition, Manchester: Th 
Technical Publishing Company. 1900. 

The injector is a curious instrument at first sight, aud t 
looked on as somewhat of a paradox. It is useful for twe 
purposes. One of these purposes is the feeding of boilere 
the other is that of serving as an excuse for the free ue d 
the mathematical pepper box which is much in evidence 1t 
the opening chapters of this book. 

We fear that the mathematics are of little ne 
most men, who need to know or wish to know the principie 
on which the injector works. Much of the darkness on th: 
subject exists because of the neglect in men’s minds of tbe 
atmospheric pressure, They overlook the fact that ordinar! 
exhaust steam has a pressure equal to the atmosphere, am 
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that this steam will rush into a partial vacuum at a high 
velocity. The injector thus acts simply by virtue of the 
mixing of one fluid at a high velocity with another fluid at a 
low velocity but at a low temperature. The second fluid 
condenses the first and produces the effect of a vacuum, and 
the conjoined streams move forward with a mean momentum. 

The various questions relating to injectors are well 
explained, and the author passes on to the historical portion 
of his subject and brings it down to date, explaining the 
many forms of injectors, also the exhaust injector which 


more than all others puzzled the unthinking, and is still far 


too little known. The various forms of restarting devices 
are shown, and the illustrations of the book are excellent. 
We ought, in fairness, to say that the mathematics are 
really of a simple order, but as in other books of the same 
author, like certain species of caterpillar, they bave put on 
the “terrifying” aspect. As with fans, centrifugal pumps 
and electrical generators, one injector may be put in series 
with another to secure its working against higher pressures. 


Motor Vehicles and Motors. By W. Worsy BEAUMONT. 
Westminster.: Archibald Constable & Co. 1900. 


This is a huge and elaborate book, well printed and very 
well illustrated, but it is not exactly an engineering work, 
It gives very full details of mechanism, but very little on 
principles. A reader of the book who had searched through it 
—a man of some considcrable experience in cars—remarked 
that he had only learned one thing in searching through it 
for information, and that was that Daimler motors com- 
pressed to 45 Ibs. We look in vain for any information on 
the chemistry and properties of petrol. No information 
appears on the indicator diagram of the petrol motor—not a 
single diagram is even illustrated as an aid to the maker of 
a new petrol motor which shall tell him if he has improved 
on past records, and generally there is a great paucity of 
information outside mere mechanics and construction, 
There is some practice, too, but we look in vain for any 
hint to the unfortunate user of a car that he should not 
look for new belts, but should stipulate that his vehicle be 
supplied-with an old supple belt just removed from a lathe 
or other machine, well stretched by some months of work 
and thoroughly softened. Usually the belts are new, they 
slip and squeal and are most troublesome and unsatisfactory. 

The motor car industry has been one of the most fraudu- 
lently conducted of businesses. In its recent rise from 
obscurity, it went down from Jerusalem to Jericho, and has 
never fairly recovered tone. There is much that is to be 
deplored in the present conduct of business, and there are 
large numbers of cars sold of most deplorable construction. 
Many come from (rermany, and are clearly made to sell, but 
not to give satisfaction. We hear of cars sent home to pur- 
chasers that cannot be started again after the seller’s expert 
has left them. 

Much trouble appears to arise with the carburators, and, 
indeed, the vagaries of a car are innumerable. There is 
little in this book to help us to arrive at any idea of the 
true power of the petrol motor. The author appears satis- 
ficd to use the words “stated horse-power,” or “claimed horse- 
power.“ Is the stated horse-power to be added to our old 
nominal steed ? What with the nominal, the indicated, the 
brake and the electrical horse, we might have been spared 
this new colt, the “ stated horse ”’-power, or the declared“ 
horse-power, on which we find some very curious figures 
based in Table XVJ. Thus, if a man buys a certain motor 
car and it does not come up to his expectation, he may be 
told that it is based on the mean of about a score of other 
makers’ cars. We find nothing said upon brake horse-power. 
Yet some recent experiments seem to show that the 
brake horse-power of a petrol motor is very far 
below the declared horse-power, and that while a horse may 
do several horse-power without “a bustin of hisself,“ the 
declared power of a car is much above the actual, which may 
account for so much uphill creeping. 

There is far more engineering information afforded upon 
steam than upon petrol vehicles. Here we find figures of 
cylinder sizes, grate and heating surface, and so on, items 
only paralleled, so far as we can see, in one table as regards 


petrol cars. This is a pity, because the petrol car has a 


future, and is too little understood. The industry, it is true, 
is spreading, but it is doing so in a false atmosphere, and in 
the hysterical surroundings of races and promotions, ill calcu- 
lated to give happy results, 

The book before us consists therefore chiefly of the 
contents of catalogues, with excellent added drawings, with- 
out dimensions, however, or scale. Under the heading of 
“ The Best Vehicle,” we are told there is none, which reminds 
us of the consular report on certain islanders’ manners and 
customs, Credit is given historically to Hancock and to 
Gurney, who did much in steam carriages 70 „years ago or 
more. The after history of road vehicles is well illustrated, 
and seems to show that the men of that time were as good, 
or better, engineers than those of to-day. 

Research is made in Chapter III. into the question of 
power and frictional losses and lubrication. Reference is 
made to the effect of ball and roller bearings, and they are 
much praised. We cannot accept that roller bearings reduce 
the starting effort to 24 per cent. of that with ordinary bear- 
ings. It is all a question of starting velocity—of accelera- 
tion, and the entire abolition of friction cannot abolish the 
natural laws connected with mass acceleration, which has 
nothing whatever to do with friction. 

Road resistance is dealt with in Chapter IV., while-gravity 
effects are dealt with in Chapter V., air and wind resistance 
in Chapter VI. 

In Chapter VII. we find an account of the modern petrol 
vehicle, beginning with Daimler, and describing this and 
many other cars and their various details with considerable 
fulness. Ignition apparatus has a chapter to itself. 

There is much of interest in the book, which represents 
an immense labour of compilation, if not much original 
study. The would-be inventor may learn something of past 
attempts, and the would-be purchaser or user can find out 
something of the anatomy of his car. We could wish it 
were as easy to give rules for the discovery of the many 
painted oft sold vehicle of the type that we believe is 
often palined off on the unwary. 


NATIONAL PHYSICAL LABORATORY. 


Tun following report on the work of the National Physical Labo- 
ratory was presented to the Royal Society at their meeting on 
November 30th :— 


STATEMENT AS TO WORK TO BE UNDERTAKEN IN THE YEAR, 
OCTOBER Ist, 1900, 10 SEPTEMBER 30TH, 1901. 


Under this head it may be useful to give a brief summary of the 
investigations which, in the opinion of the Sub- committees appointed 
to draw up suggestions as to work, might be usefully undertaken. 
At the same time it must be pointed out that until the new buildings 
are available, few, if any, of these investigations can be carried out. 
For the present it seems best to develop the work which has been 
carried on at Kew for some time past, rather than begin new experi- 
mental work. : 

Thus the testing work will go on, and in some respects be extended. 
The Committee have received communications from the Board of 
Agriculture with regard to the testing of certain apparatus used in 
the dairy industry, while the director has been in communication 
with various firms as to the testing of burettes, flasks, &c. It is 
hoped that if may be possible at once to take up this work. 

The Laboratory has now conveniences for platinum thermometry ; 
as one result of the dircctor's visit to Berlin, it appeared desirable 
to have a comparison betwecn the high temperature scale in ase here 
and that employed at the Reichs-Anstalt. Thanks to the courtesy 
of President Kohlrausch and the officials of the Reichs-Anstalt, 
arrangements for this are now in progress. The work with the gas 
thermometer will continue, and the Committee hope, during the 
year, to have Sir A. Noble's instrument in order as a standard of 
temperature. a 

The fact that the B.A. standards have been placed in the Labora- 
tory renders possible some necessary work ‘on electrical units, in 
particular the construction of mercury resistance standards. Pre- 
limiuary steps have been taken with this object. 


— 


Sub-committees were appointed, as has been mentioned already, 
for the purpose of drawing up a series of suggestions as to the work 
which might most usefully be carried out in connection with the 
following branches of science or industry :—Mechanics and engi- 
neering, electricity, optics, chemistry, meteorology, terrestrial mag- 
netism, thermometry, legal standards, and the following is an ana- 
lysis of their principal recommendations :— 
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Three Sub-committees—viz., those for mechanirs, chemistry, and 
electricity—mentioned practically the same investigation as that to 
which attention ought in the first instance to be devoted. The 
terms of the recommendation of the Electrical Sub-committce are 
as follows :— 

„The connection between the magnetic quality and the physical, 
chemical, and electrical properties of iron and its alloys, with a view 
specially to the determination of the conditions for low hysteresis 
and non-ageing properties.” 

The other recommendations refer specially to the work of Sir W. 
Roberts-Austen and the Research Committee of the Institute of 
Mechanical Engineers. It would seem therefore to be desirable to 
provide for this work. 

Another important task suggested by the Mechanics Committce, 
which ought, moreover, to prove remunerative, is the testing of 
various gauges and dynamometers, indicator springs, and the like, and 
also of gauges of various kinds used in enginecring practice. The 
necessity of further investigation into the methods of measuring 
wind pressure was also urged. l 

The Electrical Sub-committee give the second place to the testing 
and calibration of electrical and magnetic instruments, as also of 
samples of iron used for transformers and other magnetic purposes. 
This work again ought to be remunerative. 

The Chemistry Sub-committee suggest investigations into the 
conductivity for heat and coeflicient of transmission of radiation of 
various substances in general, and also as bearing on the question of 
gaseous fuel. 

The Sub-committee on Thermometry describes the present ther- 
mometric work of the laboratory, and expresses the opinion tbat it 
ought to be developed— 

1. By extending the range of temperature over which thermometers 
are tested. 

2. By providing for (a) gas thermometry, (b) electric thermo- 
metry. 

3. By arranging for a more exact study of the mercury in glass 
thermometers. 

The Sub-committee on Electricity again calls attention to the 
necessity of investigation into certain electrical measurements, and 
Mr. A. P. Trotter, at the request of the Committee on Legal 
Standards, has submitted a valuable list of measurements, by means 
of which the work of the Electrical Laboratory of the Board of 
Trade would be supplemented and assisted. 


The Sub-committee on Optics recommend that the work of testing 


telescopes, binoculars, photographic lenses and sextants should be 
extended, and that microscopes and certain other instruments should 
also be tested. 

At the request of the Sub-committce on Legal Standards, Mr. 
Chaney has furnished a statement as to instruments veritied by 
the Standards Department of the Board of Trade, with suggestions 
as to investigations in which the laboratory might assist the depart- 
ment. 

The Sub-committee on Terrestrial Magnetism, in view of the 
doubt as to whether Kew can be sufficiently protected against 
magnetic disturbances due to tramways, do not recommend any im- 
mediate and expensive changes in this department, but they point 
out that, if Kew is to continue to rank with stations such as Potsdam 
and Pawlowsk, the extension of the Observatory will be necessary 
in the not very distant future, and that this will involve a con- 
siderable outlay. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free wse of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may erpress. | 


No. XXXIV. 


SETH Tuomas writes: —“ A large landowner whose estate covers 
several thousand neres propeses to erect an clectric supply station on 
his property for the sole purpose of supplying his numerous tenants 
with current for lighting and power purposes. 

“1. Is he legally entitled to charge his tenants for the supply 
without an undertaker’s license? 

“9. Is he entitled to carry his mains across the public thorough- 
fares dividing his estates ? ” 

% There is certainly nothing in the Electric Lighting Acts to 
prevent a landowner erecting an installation and making use of the 
same in the manner suggested by our correspondent. With regard 
to question (1), it is clear that it was before 1882, and still is open 
to any of the Queen's subjects to generate and supply electricity in 
his own premises and use it himself, or, for the matter of that, 
supply it to other persons and places, and make a charge therefor, 
provided that no injury te the property, convenience or comfort of 
any other person or authority, or the public be thereby inflicted. 

With regard to question (2), it is necessary to draw a distinction 
between mains “carried across” and mains “laid under” a public 
thoroughfare. Our correspondent is obviously cognisant of the import- 
ance of this distinction. Parliamentary powers arg necessary for the 
breaking up of public streets or interference with any other public 
rights. Since 1888, however, persons unauthorised by statute or statu- 
tory concession, as well as undertakers erecting (inter alia) overhead 
electric lines otherwise than in pursuance of the Acts or any license, 
order, or special Act, may be made amenable at any time on notice to 


the regulations and requirements of the Board of Trade and the 
Postmaster-General in the interests of public safety and telegraphic 
and signalling communication, under heavy penalties and further 
liability to summary removal of the electric lines. Subject, how- 
ever, to the risk of being, so to speak, pounced upon by the Board of 
Trade, it would seem that any persou may place electric lines across 
a highway, provided they excced a certain height. 


PIECEWORK. 


— 


PIECEWOoRK has given rise to more trouble than any other factor iu 
the relations of employers and employed in the manufacture of 
machinery or any other article. There is one noticeable exception 
that occurs to our mind, and that is in the textile trades. All the 
way through a cotton factory piecework prevails in almost every 
department, and it is a curious fact—perhaps only a coincidence— 
that the better class of labour in the cotton factory is paid by the 
piece, and the depart nents where piecework does not prevail are 


the worst paid. But in textile machinery every machine of the same 


class is identical with all the rest. It runs at the same speed, and 
is driven by an engine which turns steadily at a speed practically 
invariable. It is thus easy to calculate exactly how much a machine 
will produce in a given time, and all that it falls short of this pro- 
duction simply represents the skill of the operator.. That operator 
who can most rapidly piece up broken ends will most nearly 
approximate to the 100 per cent. of output that would be given if 
no ends broke down, and it was therefore not necessary to stop the 
machine to piece up. Other machines never stop, ends are pieced 
up while running, and the output is purely a question of skill and 
quickness of the operator. There is a definite fixed maximum wage, 
bevond which the best operative cannot go, unless the engine be 
speeded up. There are no disputes except as to the rate per 100 lbs., 
and there can be no possible question of dodging on the part of 
either side. In some cases the operative is paid simply by the 
number of revolutions made during the week by a certain roller in 
the machine. This avoids weighing the output, and implics the 
repose of a considerable trust in the operative, who is expected to 
stop the machine to piece up, and thus loses a little every time he 
does so. l 

ln engineering work such strictly accurate rating for piecework is 
not possible, and has been left unattempted by the majority. In an 
article by Mr. C. W. Hill in Feilden’s Magazine, an attempt was 
recently made to calculate the time of an operation, so as to enable 
piecework to he better estimated. It is certain that the very crude 
attempts at rating work have becu at the bottom of all piecework 
trouble. A rate is fixed, and a workman begins to make a huge 
wage. As a rule the rate was, perhaps, one he originally objected 
to as insufficient, but it was forced on him by the management, and 
he accepted it under protest. As soon, however, as the manage- 
ment find that the rate is too high, they begin to grudge the man his 
share in the speculation into which the man did not wish to go, and, 
as a result, a heavy cut in rates is made. Now, it is the duty of 
every management to be able to fix a rate on which a workman 
shall, by reasonably hard work, be able to earn more than by day 
rates. To enable this to be done, Mr. Hill says that each machine 
tool must have a feed and speed table prepared for it, aud that 
notes should be continuously taken of the time necessary on all the 
elementary hand operations, such as changing a wheel, taking off a 
face plate, and so on. This, and the time of each operation ona 
piece, can thus be made out for any price. The hiatus is the tiine 
occupied in getting stuff out of stores, and so on. It seems to us 
that if machine work is to be done by the piece, the management 
should see to it that the whole of the materials are delivered free 
at the machine. To determine cost, it is necessary to know what 
cutting speeds can be run on each piece of work, the strength of the 
machine, and of the picce itself, and the accuracy limit required. 
All these factors come into the calculation of a piece rate. Our 
author gives tables and formuln for certain calculations on the lathe, 
planer and miller, and so on, with a view to explain the calculation 
of prices. 

The article is interesting aud instructive. We need hardly say 
that piccework can only be worked in a shop with a proper pro- 
vision of tools, and with a proper tool room and stores orgauisation. 


THE DONKIN REVEALER. 


Ir an esteemed electrical contemporary is right in what it savs 
during the course of a criticism of the Donkin revealer, 
this instrument has been very much over-praised. The idea 
embodied in the instrument is that the behaviour of steam 
in an engine cylinder may be concluded from the appearances 
to be observed in a small glass vessel, which is fixed upon a 
pipe that communicates with the interior of the cylinder in a manner 
similar to au ordinary indicator. Our contemporary altogether 
doubts this comparison, and avers its belief that the appearance of 
the steam in the revealer is no evidence whatever that the same 
behaviour is going on in the cylinder itself. We think the criticism 
is well founded. We entirely fail to see how it is possible that a 
small vessel, apart from the cylinder, to reveal the action 
within the cylinder itself. We go further. We do not believe that 
the behaviour of one portion of the interior of a cylinder is eren 
as that of another part of the same cylinder. Each part of 4 
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cylinder is perfectly free to act npon the steam, and be acted upon 
by the steam in its own way. 

There are no grounds for assuming that the interior skin of a 
steam cylinder ever attains the temperature of the initial steam, or 
ever becomes so cool as the exhaust. There are more or less close 
approximations to both these limits, but it is all a question of speeds, 
position of the particular area, and probably also of the thickness 
of metal behind that area. The condensation and re-evaporation due 
to each square inch of area can goon to some extent independently 
of the remainder of the exposed areas, and a 
full view of any particular area within the 
cylinder itself could not be held to be at all 
representative of the whole. At the same time 
it is possible that the method of illuminating 
the interior of a cylinder, suggested by our 
contemporary, would be a much better plan 
than the use of the small external revealer, 
whose action is quite separated from the 
cylinder. The phenomenon of cylinder con- 
densation is one that can be reasoned upon 
without experiment. No one doubts that the 
interior surface of a cylinder tends to attain to 
steam temperature, and is therefore always 
absorbing or giving out heat. The effect of 
cylinder condensation is well known, and the 
hidden mystery that some writers try to attach 
to the vagaries of the steam jacket is mostly 
explicable on the grounds of speed, or of in- 
efficiency, and air trapping or other abnormal 
cause. The recognised and accepted behaviour 
of steam in a cylinder is strongly supported by the remark- 
able increase of efficiency that arises from a small amount of 
heat introduced as superheat. The effect of superheat is out of all 
ratio with its amount, but is perfectly clear if we accept the recog- 
nised reading of cylinder condensation effects. 

That something may be learned from the revealer we will not 
dispute, but its revelations are to be treated with great caution, and 
must not be relied on as any proof of similar simultaneous action 
in the working cylinder. l 


* 


ELECTRIC LIGHT JOINT BOXES. 


A FEW weeks ago Mr. Andrews described in our columns the 
method of joint making employed at Hastings, and in a subsequent 
issue Mr. E. Hammond made reference to his system which had been 
adopted at Edinburgh. We are now able to give drawings of boxes 
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is tapered to fit the slot, so that when the slide is in.position it is 
completely locked. The “outer” fitting consists of a bar of tinned 
gun-metal, forming three-quarters of a square and fitted with 
clamps for the outer of each cable. The inner fitting is a dove- 
tail-shaped plate of gun-metal cast with a groove for the main 
core and fitted with a square clamp on top with four screws, and 
two small thimbles for sweating on the inner of the service cable. 
In putting in this box there is no necd to cut the inner core through, 
as the bushes can be put on in two parts. It is capable of taking a 


No. 2. 


19/16 or 19/14 main and two 7/14 or 7/16 or 19/18 services, or can 
be used as a straight 19/14 with the same fittings, but substituting 
two dummy bushes on the service side. 

The No. 2 boxes are similar to No. 1 but larger, and the 
fittings are made so that each way can be disconnected sepa- 
rately. The outer fitting is made of a tinned gun-metal bar 
forming three-quartera of a square. The outer connection is 

made by sweating a ferrule with two wings on to the outer of the 
cables, which is then clamped to the bar by two 3-inch screws. 
The inner consists of a dovetail-shaped gun-metal plate cast with 
four grooves to receive four cables and fitted with a clamp for each 
separate core. To disconnect a cable when alive, after applying the 
blow lamp to the lid, this will soon lift off, then the small slide is 
warmed, which will lift out, then the wax is scooped back with a piece 
of wood until the two fittings that it is desired to disconnect arc 
exposed. The clamps are then released and the cable lifted up. There 
is no need to switch off to bring in an extra cable to an existing 
box; if the jointer is careful he need only expose the two clamps 
that he requires to connect. In putting on new boxes, one great 
benefit of the Hammond system is that all fittings can be connected 
to the cable, before being placed in position. The boxes are filled up 
solid with bitumen wax. 
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DETAILS oF CAST-IROR SERVICE Box, SIze No. 2, anb Firrinas rox Nos. 1 anD 2. 


and fittings on Mr. Hammond’s method, with views of boxes 
Nos. 1 and 2 fitted with cables complete. 

The boxes in use at the present time consist of the following 
parts:—No. 1. A square iron casting, 34 x 84 x 74, with four 
slotted ways for cables entering. The slot is made so as to forma 
half circle. The circle is completed by a small sliding casting, and 
on the service side by a casting forming two half circles. The slot 
is tapered inwardly; the cable passes through a beech bush which 


Electrically-Operated Bridge.—The Steamship states 
that a syndicate has been formed for the purpose of erecting au 
aerial bridge across the Tyne between North and South Shields; a 
Bill will be promoted in Parliament next session with a view to 
seeking the necessary powers. The proposed bridge is to be 200 ft. 
high, with a clear span of 640 ft.; it will be erected on the principle 
of a platform suspended by cables, and will be worked by electricity 
supplied by the Corporations of Tynemouth and South Shields. 


E 
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DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


THE twelfth annual dinner of the Institution took place at 
the Hotel Cecil on Monday evening, Prof. John Perry, 
F. R. S., the president, taking the chair. About 350 were 
present. Among the company were Mrs. Ayrton (the only 
lady member), Lord Kelvin, Lord Alverstone, Lord Morris, 
Sir W. MacCormac, Sir Courtenay Boyle, Sir J. Kitson, Sir 
E. Carbutt, General Sir R. Harrison, Lient.-Colonel R. E. 


Crompton, Sir Andrew Noble, Sir John W. Barry, Sir W. 


de W. Abney, Sir Henry Roscoe, Sir Philip Magnus, Sir 
Archibald Geikie, Sir J. N. Lockyer, Sir W. Roberts-Austen, 
Sir Henry Mance, Prof. W. E. Ayrton, Mr. A. Siemens, 
Bailie A. D. Mackenzie, Mr. J. W. Swan, the Rev. C. 
Stower, Mr. W. J. Hammer, Prof. Short, Mr. F. H. Webb, 
Councillor J. T. Skinner, Mr. S. W. Higginbottom, M. P. 
and many other distinguished gentlemen. 

The President having proposed the loyal toasts, Mr. S. Z. 
de Ferranti eulogised the splendid deeds of the Army in 
South Africa, and pointed out the importance of the réle 
played by engineers in modern warfare, including the elec- 
trical engineers, of whom Lieut.-Colonel Crompton is chief. 
The E. Es. are due to arrive to-day by the Norham Custle. 
Admiral Holland replied for the Navy and General Harrison 
for the Army; Lieut.-Colonel Crompton declared it was the 
proudest moment of his life, and could not find words of 
too high praise for his gallant corps. The experiment had 


been a great success; finer soldiers and finer men than the. 


E. Es. hever walked, and the duties they were called upon to 
do ranged over the whole gamut of mechanical enginering. 
Out of the whole corps only four were lost, not, however, 
because they were not exposed to danger. 

Lord Alverstone recapitulated the electrical and other 
scientific marvels of the 19th century, now drawing to a 
close (Sir C. Boyle“ No, no”), and proposed the toast of 
„Science and Engineering.“ ' 

In reply, Lord Kelvin took for his text the recent Presi- 
dential address, which, he said, had set the whole world 
thinking. Archimedes was aptly eulogised as the first 
scientific engineer, and he, like Lieut.-Colonel Crompton, 
devoted his skill to the confounding of his country’s foes. 
Electrical engineering, said Lord Kelvin, unlike any other 
industry, is the child of the latter half of the nineteenth 
century, and owes everything to mathematicians. 

Sir J. W. Barry wondered why science and engineering 
should be spoken of as two separate things, until with the 
aid of a dictionary he found that the latter was an art! 
The future of engineering is largely electrical, and “ elec- 
trical engineering is still in sts infancy.” The worm will 
turn some day, and the man who utters that hideous common- 
place will be remorselessly exterminated. 

Sir James Kitson and Sir Courtenay Boyle jointly pro- 
posed The Institution of Electrical Engineers.” Sir 
James pointed out that it was well for us that our rivals 
were progressing, for they became our better customers— 
as proved by the returns for the last 10 years. Sir Courtenay 
Boyle prophesied a great future for electricity, including the 
accomplishment of aerial navigation. In reply, Prof. Perry 
plumed himself upon presiding during a session which 
extends from century to century, and paid a graceful com- 
pliment to the secretary, Mr. McMillan. 

Mr. Swinburne proposed Our Guests in a humorous 
speech, to which Lord Morris replied in an equally amusing 
vein, and with a delightful touch of the brogue. Prof. 
Rucker and Bailie A. JD. Mackenzie also replied, after which 


the proceedings, which at no time were very lively, came to 


an end, 


ECONOMIES IN MACHINE SHOP WORK. 


Mr. OBERLIN SMITH recently wrote in Cassiers Magazine on 
manufacturing machinery. A manufactured machine is one 
that is built up by simply putting together its several parts 
just as they come from the workman’s hands, or rather from 
the machine tool. No hand fitting is to be supposed neces- 


sary, but in practice certain working parts do require some 
hand finish in the way of scraping. In manufacturing such 
a machine it is first perfected as regards its working, its per- 
formance of the duties for which it is designed. In the process of 
perfecting a machine for manufacture it is necessary to remodel 
many of its parts, it is always desirable to have each piece to 
measure some exact fraction of an inch or foot. Many parts, such 
as pins, small spindles, or bolts, will vary from their best size as 
looked at purely from an engineer’s point of view, but this will be 
done to reduce the number of parts in a machine. If such a per- 
fected machine be then taken and certain automatic machine tools 
are taken and so set and geared as to produce duplicates of such 
parts, then will any random selection of the whole series of such 
duplicates go together so accurately that a machine so made should 
at once run and perform its allotted duty. This stage is not reached 
at once. The first production will probably have some ill-fitting 
part and demand some adjustment of the jigs or templates used in 
the manufacture, but once all sizes have been definitely fixed up, 
any number of thousands of machines may be turned out in detail 
at the maximum of speed, and all should fit and run forthwith. 
Any initial stiffness would be eliminated by a few minutes’ run at 
speed. Such is the mode of manufacture of watches, sewing 
machines, lawn mowers, and Willans engines. 

Besides the jigs there are test gauges required, and a sct of master 
gauges wherewith to compare the test gauges from time to time, 
such master gauges not to be used except with more than ordinary 
care. The art of correct manufacture is, in a sense, contained in 
the proper application of the system of limit gauges. A turned 
spindle, for example, supposed to be 14 inches diameter, will be 
turned so that it must enter a certain one of two drilled holes ina 
piece of hardened steel, and it must not enter the other hole. The 
two holes differ perhaps by 0008 of an inch, and all pieces that 
pass the test are deemed correct. Similarly, the wheels that run on 


- such a spindle are bored to receive or reject a pair of limit gauges 


so selected that any wheel and any spindle selected at random from 
a bin containing perhaps 100 of each, will work together correctly. 
In carrying out such work the manager must know first that the 
machine he is to make will do its work. Then he must see that it 
is as simple as possible. It is next necessary that each of its 
separate parts should be of simple form, offering no obstacle to 
cheap manufacture, and finally the parts must be so made and their 
limit gauges so well selected, that while the widest ranges when 
opposed shall be such a fit as to come within the limits of good 
work, so also shall the other extreme. No finished machine should 
show either wobble or tightness. If such faults do occur it is 
evidence of a bad choice of limit sizes. Manufacturing shops 
that build many maehines, and few of each kind, cannot go to the 
full extent in systematic manufacture. 

Each case must be dealt with on its own merits. One cannot 
generalise on such things, obviously cheapness is best secured by the 
manufacture of articles in large numbers per batch. So much time 
is necessary to set many jigs that it will not pay to make less 
than, say, 10 at once. Turret lathes are cited as machines that 
require extreme accuracy of adjustment in order-to produce proper 
work, and for small articles especially the number made to each 
setting must necessarily be great. Equally important is the 
question of feeds and speeds. The most conscientious workmen 
tried to run feeds and speeds too low, and these are such important 
factors in cheap manufacture as to demand special attention from 
the management so asto obtain that feed and cut that will give the 
maximum of material removed per unit of time consistently, of 
course, with the preservation of cutting edges. As we have above 
pointed out, American method is largely one of materials, and this 
factor has controlled all American practice, and has practically 
fixed the dimensions of American machine tools, and the relative 
strength and dependence of their several parts. It has been pro- 
ductive of a good deal of heart-burning on the part of the makers 
who ascribe to stupidity, what is due to harshness of material, and 
who fail to realise that a tool that will do well enough in America 
may quite fail elsewhere. 


CORRESPONDENCE. 


“What’s in a Name?” 


Under the above headline you make allusion in your cur- 
rent issue to the appellations bestowed upon two novel 
instruments which were described in the October 12th 
number. 

Now, whilst both these “ distant sound recorders” are 
combinations of the “ telephone,” with specific and different 
forms of a “phonograph,” or “local sound inscriber,” I 
venture to suggest that “‘felegraphone”’ cannot fairly be 
claimed as the cognomen of either, as it correctly describes 
an electrical apparatus of far earlier date, viz., that commonly 
and verbosely known as the “ telegraph sounding receiver,” or 
“ telegraph sounder,” to which I applied the title in question 
as early as 1891, 

The difficulty of endowing new scientific evolutions or 
combinations with suitable, differentiating, and descriptive 
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designations is often experienced, as witness the multitude of 
„phonographs, “ gramophones,” “ graphophones,” &c., in 
this near connection, and the innumerable variations of the 
v cinematograph in both its optical projection lantern and 
peep-show applications. Inanimate “ christenings’’ should 
be on logical and etymological bases, and generic titles firstly 
applied to all apparatus of one class, as is done to all the 
animal species of one family in zoology, for instance; and 
then fine discriminations as to principle of working, law 
involved, application, and other peculiar distinctions of each 
member of the group employed as an adjective or adjectival 
clause, or even in apposition, to qualify the said generic 
noun, 4.8., cognomen, or surname. Thus, in present instance, 
I consider that the combination of a phonograph with a 
receiving telephone instrument constitutes a “ Telephono- 
graph,” as the generic styling of both Messrs. E. O. Kumberg 
and Valdemar Poulsen's inventions; but not “ Telegra- 
phone,” which immediately associates the idea of combina- 
tion of a “ feleyraphic” rather than “telephonic ° instrument 
with some other. The true “ radix must be preserved in 
all inflections. 

Then to distinguish the manner in which one type performs 
its functions from the other, I recommend that Stylo” 
or “ Diaphragm ” be used as a prefix to the group classifica- 
tion in the case of Mr. Kumberg’s variety; and Inductive” 
“ Magnetic,” “ Electro-Magnetic,” or other better descrip- 
tive adjective when Mr. Poulsen’s apparatus is intended. 

I have thought the general matter of correctly naming 
new inventions—and preferably with truly and essentially 


descriptive titles in contradistinction to fancy ones—of_ 


sufficient importance to bring forward, in view of the hosts 
of recently-devised contrivances and of those to be yet born, 
whose number is legion,“ so as to avoid the ultimate con- 
fusion which would otherwise ensue. : 
Elbe. 
Maida Vale, W., December 3rd, 1900. 


The Electric Motor-Car Problem. 


Your interesting article on the above subject in yester- 
day’s issue suggests the following question: Why should 
not an electric car be balanced on large central driving 
wheels, with supporting pairs of wheels at each end of 
somewhat smaller diameter? these would be for steering 
only, and would be connected so as to turn in opposite direc- 
tions. It seems to be tacitly assumed that we are limited 
to two axles, but there is no mechanical reason why a third 
should not be added in consideration of the absence of 
horses. In this way a long car may be made quite as handy 
as a short one. 


Alfred J. Allen. 
London Institution, E.C., 


December 1st, 1900. 
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Electric Railway Standardisation. 


The increasing price of coal and labour and the growing 
stress of foreign competition must inevitably bring the 
question of the electrification of our railways within our 
immediate consideration. 

Within a few days a joint committee of the District and 
Metropolitan Railways, assisted by two eminent engineers, 
will meet to consider the tenders and schemes they have 
invited for the electrification of the Inner Circle. The 
importance of this undertaking has no relation to the miles 
of track that have to be equipped or to the power that will 
be required. It lies in the fact that this pioneer electri- 
fication of a steam line will influence the course of heavy 
electric traction for good or for evil for a number of years, 
and will create a vested interest in certain standards which 
may or may not be found to be the best. The working 
pressure of the current and the system of distribution and 
collection have the same importance as regards inter- 
changeability of traffic as the standardisation of the gauge. 

It will not be a creditable state of affairs if there is to be 
a repetition of the inconvenience that attended the absence 
of a standard gauge in the early days of steam railways. 

Although we cannot yet foresee which system will 


eventually hold the field, it is tolerably certain that con- 
tinuous currents will maintain their present predominance 
for a number of years. 

It would, therefore, seem not too early to consider and, if 
possible, to give an answer to the following questions, 
regarded as general and not as affecting one single case :— 

What shall be the standard voltage of supply for electric 
railways ? 

How shall the current be transmitted to the trains? 

Shall the system be an entirely insulated one or not ? 

If every railway company is to solve the above problems 
by the process of trial and development, it is probable that 


there will be as many, systems as there are companies. On 


the other hand, if companies wishing in the future to elec- 
trically equip their lines have to conform to an imposed 
standard set by their neighbours, it is clear that their 
interests are deeply involved in the system that any one 
company may now adopt. 

A first step in the right direction will be taken by lifting 
railway electric traction away from the influence, methods 
‘and limitations of electric tramways. If these limitations, 
and especially the 500-volt standard, are not repudiated at 
the very beginning, the result cannot fail to be disastrous to 
the rapid development of railway electric traction. 


Edw. H. Tyler. 
Streatham Hill, December 3rd, 1900. 


The Molecular Constitution of Water. 


I wouid like to draw the attention of all your readers 
interested in the physics of water to an important investiga- 
tion by William Sutherland, communicated ” in the Philo- 
sophical Magazine for November last. He thinks that 
sufficient data are in existence to enable one to work out 
quantitatively the actual constitution of water, and shows 
that steam being H,O, ice is pure (HzO), and water a mix- 
ture of (HzO)s and (H,O), in proportions whose dependence 
on temperature can be expressed by a simple formula. 

As H,O is very generally used as a symbol for water, and 
as hydrogen oxide isa long name for so important a chemical 
species as H0, he proposes, for international convenience, 
to call H, O Aydrol, (H:O), dihydrol, and (H.0), ‘rihydrol. 


Steam is hydrol, 
Ice is dihydrol, 
and Water a mixture of di- and /rihydrol. 


The investigation includes the following considerations :— 
Constitution of water from its thermal expansion ; confirma- 
tion from its optical refraction ; compressibility of water 
and dissociation of trihydrol into dihydrol by pressure; sur- 
face-tension and constitution of water in surface-film ; latent 
heat of fusion, specific heat, and latent heat of evaporation ; 
the viscosity of water; dielectric capacity ; the melting of 
ice as a phenomenon of dissociation, and the higher valency of 
oxygen; and summary of results. 

He says, in his summary of results, that probably at its 
critical temperature water is practically pure dihydrol ; that 
the latent heat of fusion of ice is not an ordinary physical 
latent heat of fusion, but is mostly a latent heat of dissocia- 
tion of trihydrol into dihydrol, partly masked by heat of 
solution of trihydrol in dihydrol. The latent heat of 
evaporation of water includes also the heat of dissociation of 
the dihydrol and trihydrol of water into the hydrol of steam ; 
that the specific heat of water is not an ordinary specific 
heat but includes a certain amount of heat of dissociation ; 
and that pressure dissociates trihydrol, at rates given in a 
table. 

The paper extends to some 30 pages of matter, every bit 
of which is worthy of the most careful consideration and 
study. 

What applies to hydrogen oxides may in some measure 
apply to metallic and other oxides. The change of state, the 
change of molecular or interatomic surface, produced by 
ageregation and disaggregation of matter is suggestive of 
how energy is stored up and liberated, e.g., in the case of 
heated refractory oxides and all kinds of phenomena. 


J. C. K. 
London, December 4h 1900. 
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Nalder Bros. & Co., Limited (in Liquidation). 


Notice has recently been published of a report of the 
liquidator of Nalder Bros. & Co., Limited, who are winding 
up voluntarily. As some misapprehension may possibly 
arise owing to the somewhat similar name, we wish to point 
out that this in no way affects our business, which was pur- 
chased some four years ago from Nalder Bros. & Co., Nalder 
Bros. & Co., Limited, being of later formation. We shall 
be greatly obliged if you will kindly publish this. 


Nalder Bros. & Thompson, Limited. 
(F. H. NAL DER.) 


* 


LEGAL. 


CORPORATION OF WOLVERHAMPTON v. THE BRITISH ELECTRIC 
! TRACTION COMPANY. 


Mr. Justice Joycn, in the Chancery Division of the High Court of 
Justice on Thursday last week, delivered his reserved judgment in 
this case, which had reference to running powers over the Wolver- 
hampton Tramways. The short facts were these:—The Corpora- 
tion brought their action for specific performance of a statutory 
contract by which the defendants or their predecessors in title were 
under liability to sell a tramway to the plaintiff Corporation. The 
question in issue resolved itself into the construction of Acts of 
Parliament. By an Order passed in 1810 called tbe Dudley, 
Sedgley, and Wolverhampton Tramways Order, powers were given 
to certain persons to construct and maintain tramways in the 
parishes of Sedgley and Wolverhampton. Those powers were 
amended and extended by the Sedgley and Wolverhampton Tram- 
ways Act of 1893, and became vested in a company called the 
Dudley and Wolverhampton Tramways Company, Limited. In 
1899 that company disposed of its undertaking to the defendant 
company, and the latter took the position of the original promoters 
under the Act of 1880. By an Act of 1899 the Corporation obtained 
power to give notice to the promoters of the tramway undertaking 
to sell the undertaking to them for a sum to be agreed upon, and on 
September 20th of that year the Corporation exercised the power, 
but as the consideration could not be agreed upon, Sir F. 
Bramwell was appointed arbitrator. However, before the 
arbitrator sat, the purchase price of £4,250 was agreed upon, and 
that sum was accordingly made the arbitrator’s award. The Cor- 
poration’s cheque was sent for this amount, but returned, the 
defendants refusing to complete the contract unless the Corporation 
gave them running powers over the Corporation lines. The pleaded 
defence was that by Section 17 of the Act of 1880, it was provided 
that if at any time tramways were made or purchased within the 
borough of Wolverhampton by the Corporation, the promoters of 
the company should make and maintain the necessary junctions, 
and that the parties should grant to each other running powers over 
the respective lines under Board of Trade conditions. The defen- 
dants’ case was that by the sale of the line in question to the Cor- 
poration, the defendants became entitled to the rights and privileges 
of the original promoters under the Order of 1880, but these rights 
the Corporation refused to give, aud defendants thereupon declined 
to complete the sale, being apprehensive that the Corporation could 
sever the portion sold from the remainder of the undertaking. 
They accordingly counterclaimed for a declaration that, on con- 
veyance of the tramway in question to the Corporation, they 
became entitled to running powers over the whole of the Corpora- 
tion’s system. The case was argued on the 16th ult., at the conclu- 
sion of which his Lordship said he would consider his judgment. 

His Lorpsuip, in the course of his judgment, said that the 
action was brought by the Corporation of Wolverhampton against 
the British Electric Traction Company for specific performance of 
a Parliamentary contract contained in the Act of 1899 authorising 
the Corporation to purchase within the borough certain tramways 
to which the defendant company had since succeeded. There was 
no real defence to the action, but there was a counterclaim by the 
defendants for a declaration that they had running powers over the 
tramways, and it was agreed by counsel before his Lordship that 
the only question in the case was whether the claim to such run- 
ning powers could be maintained or not. His Lordship went 
exhaustively through the material sections of the Dudley, Sedgley 
and Wolverhampton Tramways Order of 1880, the Sedgley and 
Wolverhampton Tramways Act of 1893, and the Act of 1899, by 
which the Corporation obtained power to acquire the tramways from 
the defendants. He did not think that Section 17 of the Act of 
1880 bore the construction attempted to be put upon it by the 
defendants, and their counterclaim was not well founded, and 
must be dismissed. There would accordingly be judgment for the 
plaintiffs on the claim with costs. His Lordship asked Mr. Hughes, 
Q.C. (with him Mr. Warmington, Q.C., and Mr. Underhill), for the 
plaintiffs, if he would take a declaration ? 

Nr. Hvcues: I think the “counterclaim dismissed with costs“ 
will meet it. 

Mr. Freeman, Q. C. (for the defendants), said as there was no 
hostility between the parties, he thought the plaintiffs ought to 
undertake not to pull up the rails at the junctions until his clients 
had considered the question of whether they would appeal or not. 

His LonpsHir thought that was reasonable, and asked the learned 
counsel how long he would take to consider his;position. 


Mr. FREEMAN thought a month would suffice. 

Mr.. Hucnes remarked that there was no defence to the specific 
performance. 

His Lorpsuip : Oh, no. Von agree to that, Mr. Freeman? 

Mr. FREEMAN: Oh, yes. I want nothing except that the rails 
shall not be upset yet. Immediately we have considered your 
ees judgment and decide to appeal, we will at once give 
notice. 

Mr. Huanes said that although the parties were friendly in one 
sense, the plaintiffs wished to stand on their rights. 

His Lorpsuip observed that he thought the best thing would be 
that the order shculd not be passed for a fortnight, and asked what 
Mr. Hughes thought about the costs. 

Mr. Huauss: I assume we get those. 

Mr. FREEMAN agreed, and assumed that if the defendants decided 
to appeal, the rails would not be disturbed pending the appeal. 

His LorpsHIP said he did not know whether he had any power 
as to that, except by arrangement. The rails could be sct right 
again even if they were disconnected. 

Mr. Hceaues: Of course the completion ought to have been some 
time ago, and the defendants had been running the tramways in the 
meantime and taking the profits. The plaintiffs ought to have an 
account of the profits. 

Mr. FREEMAN: I perfectly agree—as there have been no profits 
there is no objection. 

His LorpsHir said it would be put in the order that the 
plaintiffs were entitled to an account if they chose to take it. 

Mr. HuGcHes said he assumed the plaintiffs did not pay any 
interest on the purchase money from the time they tendered the 
money. 

Mr. FREEMAN did not agree to that. The purchase money was 
never legally tendered at all. 

His Log DSR, addressing Mr. Hughes, said he did not think that 
the mere dismissal of the counterclaim would do for him. He had 
better have a decree for specific performance, and the counterclaim 
would be dismissed with costs, the defendants to pay the costs of 
the action. 

Order accordingly. . 


NATIONAL TELEPHONE COMPANY v. GULLIVER. 


In the Westminster County Court on Monday this case, the facte of 
which were reported in the ELECTRICAL. Review of the 23rd ult., 
came before his Honour Judge Lumley Smith, Q.C., by way of an 
application on behalf of the defendants, Messrs. Gulliver & Co., 
Limited, for leave to appeal. 

Mr. Crompton Smith was counsel for the plaintiffs, and Mr. 
Minton-Senhouse for the defendants. 

After a good deal of argument between counsel, his Honour said 
he could not set aside the finding of the jury, but did not see why 
the case should not go to a higher Court. He gave leave to appeal. 


CUNNINGTON v. FRASER BROS. 


In the Westminster County Court on Thursday, his Honour Judge 
Lumley Smith, Q.C., and a jury tried the case of Cunnington and 
Co. v. Fraser Bros. Plaintiffs, electricians in St. Martin’s Lane, 
fixed for the defendants, billiard table makers, two electroliers at 
the German Atheneum Club, for which they charged £14 28. 9d. It 
was admitted that one of them fell down, but that was no fault of 
theirs, as they were directed to fix them in a certain manner, and 
what defect there might be was not their fault. The defence was 
that the proper charge should not have exceeded £8, and that the 
cost of refixing the electroliers was 30s., which they counterclaimed 
for. 

The jury found for the plaintiffs for the amount claimed, and also 
on the other counterclaim, and judgment was given accordingly, 
with costs. ö N 


KILLARNEY ELECTRIC LIGHTING COMPANY. 


Ix the Dublin Courts on November 28th, the case of Crompton and 
Co. v. Killarney Electric Lighting Company was heard, when an 
application on behalf of plaintiffs was made for liberty to mark 
final judgment for £35 alleged to be due for hire of a dynamo and 
other electrical plant supplied to the defendants. Defence was 
made on the ground that there was a counterclaim for repairs to 
machinery, &c. The Court granted the application. 


COVENTRY Gas FITTING, ELECTRICAL AND ENGINEERING CoN- 
PANY, LIMITED. - 


In the Chancery Division of the High Court of Justice on Wednesday 
(December 5th) a petition, presented by W. A. Davis and another, 
for the winding-up of the Coventry Gas Fitting, Electrical and 
Engineering Company, Limited, came before Mr. Justice Cozens- 
Hardy. Mr. Mark Romer, for the petitioners, who were creditors 
and debenture holders, said the petition was before Mr. Justice 
Wright on October 25th, and it was then stated by counsel that the 
directors were considering a scheme of reconstruction under which 
the petitioners would be paid in full. The company had passed 
resolutions for voluntary winding-up, and approval had been given 
to the scheme of reconstruction. He was quite willing to consent 
to the petition standiug over for six weeks, so that the details of the 
scheme for reconstruction might be fully worked out. 

Mr. BUCKMASTER appeared for creditors,tand he did not oppose 
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the adjournment on condition that liberty was given to apply to 
restore the petition at an early date, if it was found that the 
proceedings for reconstruction were not being properly pursued. 

Mr. PoLLOCk appeared for the company 

Mr. Justice Cozens-Harpy allowed the adjournment until the 
second petition day of next sitting, and gave liberty to apply. 


wo 


BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK ENDING Dec. 5TH, 1899. WEEK mnpine Dec. 47H, 1900. 


Stockholm. 68 T. 1 tel . wire 
„ (Value noi eclared) 


Alexandria. . Value 1570 Amsterdam. Value 427 
55 Teleg. “mat. ee 61 Antofsg sta. Teles. mat. 167 
Amsterdam. "A 50 Auckland 
Bangkok .. 131 Bombay 195 
Voira. Teleg. instruments a 48 Caloutta 1,270 
Bilbao 00 Cape Town m 
Boca. Teleg. mat. ee .. 222 Colombo a 46 
Bomb y ; oe ša 16 Copenhagen : 13 
Roulogne aia Ke 18 70 Teleg. wire. 109 
Brisbane. .. 265 |- Demerara. Teleg. mat.. .. 996 
Teleg. mat. . .. 649 ‘Purhan .. 815 
Buenos Ayres . 245 Fast London. Teleg. mat. 346 
Teleg. mat. 118 Fremautle . 444 
Calcutta... z is . 705 Gothenburg. Teleg. wire 255 22 
i _ Tele: wire .. “4 47 Halifax. Teleg. paper .. .. 168 
Cape Tow s -- 200 Hamburg. Teleg. mat... .. 800 
Chinde. Teleg. mat. .. . M1 1 e wire z4 45 
Culomba .. <a si 88 Malta 8 85 8 .. 219 
Durban 82 8 ie . . 1,722 Melbourne . . . 164 
East London ee i 50 Teleg. mat. . . 1,569 
Fremantle ee ee teen 38 Nordenbam. Teleg. cable . . 1. C00 
Hamburg .. 830 Ostend . 696 
Hong Kong. Teles. wire . 8 Penang. Teleg. mat. ae . 156 
Madras $ ae 91 Port E izabeth fa . . 100 
Malta a ae a .. 148 Rio Grande. Teleg. mat. .. & 
Mauritius .. <a ne ss 28 Rio Janeiro is 31 
Melbourne .. 85 oi . 427 j Teleg. mat. .. 801 
Montreal .. ae ai .. 116 si Telephones sx £0 
Novorosalak se.. 80 | Rosario .. 68 
Ostend a ee a . . 118 Notterdam. Teleg. wire 21 
Perth eat olay oe a 98 St. Petersbur: ss is ee 80 
Port Elizabeth .. s 28 85 Rantiago de Chili . <a .. 218 
Port Sad S 25 . 366 Santos. Teleg. mat. es iz 
Rotterdam eo ee oe ee 920 Sydn ey 
Bantos mi ws za . 62 Elec. lighting machnry. alas 
Shanghai aa Sn . 580 Valparaiso zà 
Singapore Sis re 81 Wellington .. 
Syduey oe 0 . oe 1,144 
Yokohama. . ne a — 4 
Total 214,448 


Total sä 


Foreign Goods Traushipped. 


Buenos Ayres. Elec. mat. 8 £418 Brisbane. Teleph. appar. YNYS £1,013 
Teleph. os Hamburg. Elec. mat. .. "205 

Flushing. Elec. goods ks 

Perth. Elec. motors a 967 


Total £1.180 


Total £1,217 


— 


Arbitration.—On Tuesday, Major Cardew (of Preece 


aud Cardew) sat at 13, Queen Anne’s Gate, Westminster, as arbi- 
trator in a cause between the Corporation of Lynn and the Chloride 
Electrical Storage Syndicate, of Manchester. The syndicate carried 
out certain work for the Corporation, and charged £1,147, all of 
which had been paid, with the exception of £301, the amount in 
dispute. The arbitrator said he would consider the case as put 
before him. 


Bankruptcy Proceedings.—The London Gazette con- 
tains notice of intended dividend in re A. W. Hirst, electrical engi- 
uecr, West Croydon. 


Liquidations and Dissolutions..—The Nuneaton 
Electric Company, Limited, on November 10th and 26th passed 
resolutions winding up voluntarily. Mr. H. B. Harris, of Nuneaton, 
is liquidator. 

Messrs. J. T. Niblett, M. Sutherland, and E. Marcuson (Niblett, 
Sutherland, and Marcuson, electrical engineers, Chandos Street, 
W. C.) have dissolved partnership as from November 23rd. 


Books Received.—Science Abstracts for November. 
London: E. & F. N. Spon, Limited. 2s. 

“Fowler's Mechanical Engineer's Pocket-book, 1901.“ Edited by 
W. H. Fowler. Manchester: The Scientific Publishing Company. 
18. 6d. and 28. 6d. 


Lists. — The International Electric Company are 
sending out a circular of their patent high voltage key-holder, 
the switching mechauism of which is entirely enclosed by 
the china insulating body. The haudle will actuate the switch 
only when turned to the right, turning to the left rendering it 
inoperative. 

Messrs. 8. Z. de Ferranti, Limited, have issued a pamphlet 
(No. 116) in which the Ferranti arc light system (rectifiers and 
switchboard) is described and well illustrated. 

Messrs. Ernest F. Moy, Limited, send us an illustrated list of 
their Acme patent switches (in cast-iron cases). 


Pamphlet.—A neat little pamphlet has been issued by 
Mr. J. N. Stephens, district electrical engineer for the National 
Electric Wiring Company, Limited, at Peterborough, giving useful 
foformation, in popular language, on electric lighting and power. 
We are informed that the company is doing the bulk of the work of 
installation in the cathedral city. 


Dowsing Electric Radiator.—The Dowsing Radiant 
Heat Company, Limited, are supplying several new designs of their 
luminous electric radiators, the general principle of which is already 
familiar to our readers. They are called the ‘ Bright Sunshine.’ 
The one we illustrate (Type 423) is square type coppered all over and 


has brass pillars and ornaments. It is supplied with four luminous 
heat lamps and two switches as shown. This type is recommended 
for the heating of public halls, waiting rooms, offices, and so on. 
The standard size (four lamps) is stated to consume one unit of elec- 
tricity per hour, but they may be turned down to one half if 
require 


Electric Lighting and Tramway Powers.—The 
following further notices of applications for electrical powers 
appeared in the London Gazette for November 27th and 
December 1st :— 

Electric Lighting. —Pokesdown (Bournemouth and Poole Elec- 
tricity Supply Company); Benwell and Fenham (U. D.C.); Rugby 
(U. D. C., various, supply of electric fittings, also supply of electricity 
to adjoining districts); Dover (Corporation, purchase of gas and 
electric light companies’ undertakings); Marylebone (Marylebone 
Electric Supply Co., Ltd.); Marylebone (by the Borough Council) ; 
Barry (U. D. C.); Teddington, Hampton, Hampton Wick and Ham 
(Richmond [Surrey] Electric Light and Power Company); Shildon 
and East Thickley (Durham) (J. D. Milburn, A. Scholefield, C. W. 
Fairweather, and S. V. Brown, carrying on business as the N orthern 


Counties Electricity Supply Company) ; Shipley (U. D. C.); Hands- 


worth (Northern Counties Electricity Supply Company); Benfield- 
side (Northern Counties Electricity Supply Company); Consett 
(Northern Counties Company); Annfield Plain (Northern Counties 


Company); Norton (Northern Counties Company); Thornhill 


(Northern Counties Company); Heston and Isleworth (Richmond 
[Surrey] Electric Light and Power Company); Sittingbourne 
(County of Kent Electrical Power Distribution Company); Goole 
(U. D. C.); Alnwick (Northern Counties Company); Neath, Briton 
Ferry, and Aberavon (Electrical Power Distribution Com- 
pany); Pickering (Northern Counties Company); Pwllheli, 
Nevin and Porthdinlleyn light railways (North Wales and 
District Light Railway and Electric Power Syndicate) ; 
Pudsey (Corporation); Birstall (U. D. &); Yuyscynhaiarn and 
Criccieth districts (also purchase of the Portmadoc, Beddgelert 
and South Snowdon Railway, Northern Counties Traction Com- 
pany); Britonferry (U. D. C.); Bromsgrove (G. G. Brodie, C. Steer 
and W. Whitehouse); Cheshunt (U. D.C.); Macclesfield (Electrical 
Power Distribution Company); Dorking (County of Surrey Elec- 
trical Power Distribution Company} ; Skipton (U.D.C.); Stoke 
Newington (North Metropolitan Electrical Power Distribution Com- 
pany, Surrey House); Ashton-in-Makerfield (U.D.C.); Neath 
(Rural D.C.); Aspull (U.D.C.); Rickmansworth (N. M. Electrical 
Power Distribution Company); Macclestield (Corporation); Strat- 
ford-upon-Avon (Corporation); Frome (U. D.C.); Wellingborough 
15 Cannock (U. D. C.); Mountain Ash (U.. C.); Pontypridd 
(U. D.C.); Todmorden (U. D.C.); Newbury (Urban Electrical Supply 
Company); Warwick (British Electric Traction Company); Worsley 
(U. D.C.); Isle of Thanet (rural, Isle of Thanet Electric Tramways 
aud Lighting Company); Llandaff and Dinas Powis (Rural 
Council); Deptford (County of London and Brush Company), ; 
Rishton, Great Harwood, and Clayton-le-Moors (C. Chadwell) ; 
Lewisham and Penge (Lewisham and District Electric Supply 
Company); Ince-in-Makerfield (U.D.C.); New Hunstanton 
(U. D.C.). 

Electric Tramways and Light Railways.— Derby (Corporation, 
various powers); Sandgate, Cheriton, aud Folkestone (Saudyate and 
Hythe Electric Company, Limited, Donington House); Bexley ad 
district (U.D.C.); Wimbledon (UV. D.C.); Weston-super- Mare (Weston- 


* 


906 IHE ELECTRICAL REVIEW. 


[Vol. 47. No. 1,202, DECEMBER 7, 1900. 


super-Mare and District Electric Supply Company, Limited, Surrey 
House, London); Middleton and Chadderton (Middleton Corpora- 
tion and Chadderton U. D.C.); Crompton (U. D. C); Dover (Corpora- 
tion new tramway along new street); Gosport (Portsmouth Street 
Tramways Company); Potteries (light railways extensions, Potteries 
' Electric Traction Company); Shipley (U. D.C.); Isle of Thanet 
(amendment of 1898 light railways order, extension of time &c., 

Isle of Thanet Electric Tramways and Lighting Company) ; Lea- 


mington (Leamington and Warwick Tramways and Omnibus Com- 


pany); Pontypridd and Rhondda Valley (British Electric Traction 
Company); Birkdale (U.D.C); Watford and district (new company); 
Royton (U.D.C.) ; Manchester Corporation; Pontypridd (U.D.C.); 
Worcester (extensions, Worcester Tramways, Limited) ; Gateshead 
and District (Gateshead and District Tramways Company, addi- 
tional capital); Warrington and Northwich (light railway, Brunner, 
Mond & Oo., and others); Folkestone (Corporation), two applica- 
tions; Rhondda Valley (light railways, extensions. and windings, 
British Electric Traction Company); Colchester (Corporation); 
Northampton (Corporation); Ashton-under-Lyne (Corporation); 
Denton (U. D.C.); Crewe (Corporation; light railways); Canterbury, 
Whitstable and Herne Bay (light railways, O. W. Bowen). 

Electric Railways.—City and West End Railway: underground 
from Caunon Street to Hammersmith ; Brompton and Piccadilly 
Circus Railway (extension of line and time) (Brompton and 
Piccadilly Circus Railway Company); City and North-East Suburban 
electric railway (new company); King's Road Railway (underground 
electric, St. George's, Hanover Square, Chelsea, and Fulham 
(new company); Piccadilly and City Railway (underground electric 
from Brompton and Piccadilly Circus Railway (Westminster) to 
Gracechurch Street, E. C., new company); Charing Cross, Hammer- 
smith and district (underground electric, new company); West and 


South London Junction Railway (underground electric, Paddington 
North-East London Railway ` 
(underground electric, City to Tottenham, Walthamstow and 


to Kennington, new compauy) ; 
Leyton). 

Electric Power.—Midland Electric Power Distribution and 
Lighting (Midlaud Electric Corporation, for extensions, to iuclude 
Statford and Worcester). 

The applications last year were more numerous than they are this 
year. The tramway Bills last year were 31 against 26 this year, and 
the electric lighting provisional orders 112 against 103 this year. 

Scotch Provisional Orders.—Applications have been made to the 
Secretary for Scotland for provisional orders with the following 
titles :—Caledonian Electric Power Company; Clyde Valley Elec- 
_ trical Power; Clydebank Tramways; Falkirk and District Tram- 
ways; Glasgow Corporation (tramways and general); Paisley 
District Tramways; Paisley Police Public Health and Tramways. 


Fatal Electric Shocks.—Mr. Frederick J. Down, of 
Harpenden, Herts, writes to us as follows on this subject :—“ With 
reference to the several recent casualties in central stations from 
accidental contact with exposed parts of the swi: hboards or other 
high tension apparatus, I beg to say that by lapping such parts with 
a special cured rubber strip or splice, such as I am now supplying, 
they would be rendered quite harmless. I may say further that 
when such material is properly applied, and by. slightly warming 


after each lap or layer, au actual rubber tube results, giving an 


insulation resistance well up to that of the usual classes of covered 
conductors in the market. For bus bars, &c., where such lapping 
cannot be applied without dismantling the switchboard, my armalac 
varnish, or paint, will also serve well. The makers claims that it 
gives a resistance equal to the puncture strain of 1,500 volts for 
each oyy Of an inch in the thickness of the films in which it is 
applied, hence its great success amongst machine builders here and 
elsewhere. Whilst, however, calling attention to these most suc 
cessful materials, I quite agree with the correspondent who wrote 
about these accidents and suggested that, when possible, gear more 
modern and carefully designed, should be brought into use as the 
most certain preventative; still, where such drastic alterations 
cannot be carried out, the before-mentioned means of insulation may 
appeal to the engineer of such stations as the next best method of 
guarding their staff from similar mishaps.” 


Foreign Steam Engines.—We have received from 
Mr. J. P. Phibbs a catalogue of the Ateliers Carels Freres, of 
Ghent. This firm are the makers of the well-known Sulzer 
engine. It employs equilibrium double-beat valves for both 
admission and exhaust, and has a good record for steam con- 
sumption. The firm also make locomotives both of Belgiau 
and English patterns, the English pattern being modelled 
very closely on English practice, necdless to say, with great 
improvement of appearance upon the hideous Belgian models. The 
view of the foundry shows an excellent building, and the catalogue 
is well got up. 


Notice.—Messrs. W. Wilson & Co., electrical engineers, of 
Middleton, near Manchester, ask us to state that “The Middleton 
Electric Light and Power Company, of which they are the owners, 
is a distinct and separate undertaking, and is not connected in any 
way with the Middleton Corporation electric lighting scheme, now 
in progress, 


Personal.—Our New York namesake says that Mr. 
T. J. McTighe, the well-known electrical engineer, has returned 
from a short business trip to London, where some important 


engineering and manufacturing propositions in which he is 
interested were closed.” 


Smoke Prosecution.—At Lambeth last weck Mr. 
Hopkins heard a series of 10 summonses taken out by the Lambeth 
Borough Council against the South London Electric Supply Cor- 
poration in respect of a nuisance alleged to be caused by the issue 


of dense black smoke from the shaft of the company's works in 
Bengeworth Road, Longhborough Junction. For the defence it was 
denied tbat any dense black smoke issued from the shaft on the 
dates in question, and some expert evidence was called. The shaft, 
it appeared, is 180 feet in height, and the boilers are fed by 
mechanical stokers. Mr. Hopkins adjourned the further hearing of 
the summonses for a fortnight. 


Trade Announcement.—Messrs. A. Pank & Son, of 
Bedford Street, Norwich, have purchased the business, plant, &c., 
of Messrs. Riches & Co., engineers, &c., of Duke’s Palace Ironworks, 
in that city. 


Water-Softening Plant.—Orders for the Archbutt- 
Deeley ” water-softening plant have been placed with Messrs. 
Mather & Platt, Limited, by the Electrical Power Distribution 
Company for their works at Sutton, and by Messrs. Albright and 
Wilson, Limited, chemical manufacturers, of Birmingham. 


ELECTRIC LIGHT AND POWER NOTES. 


Barry.—The U.D.C. purposes applying for a prov. order 
to establish a system of electric supply in the district. 


Blackburn.—Owing to a short circuit on the mains, one 
of the generators in the Corporation electricity works broke down 
last week, and there was a temporary stoppage of supply. 


Burnley.—The Gas and Electricity Committee of the 
Buruley Corporation propose to extend the electrical mains in tbeir 
area, with a view to supplying electricity to private consumers. 
The Committee intend to do the underground wiriug, so that when 
the tramwavs are constructed, it will not be necessary to again 
take up the streets. The estimated cost of the exteusion is £5,400. 


Cardiff.—At a meeting of the Electrical Committee last 
week the resignation of Mr. Appelbee, chief electrical engineer, was 


‘accepted. Mr. Appelbee has been appointed chief of the electric 


staff at Ashton-under-Lyne. It was agreed that Mr. Appelbee be 
liberated from his engagement at the end of the year instead of 
having to serve his three months’ notice. Thirty applications for the 
pos‘tion of mainssuperintendent were considered. The commencing 
salary is £150 per annum. 

The Tramway and Electrical Committees of the Corpora- 
tion recently received the reports, drawn up by Messrs Appel- 
bee and Ellis, on the supply of electricity in Cardiff. Both 
engineers favour direct curreut. Mr. Ellis advocates the centralisa- 
tion of the whole of the direct current supply at the new power 
station at Roath, retaining the present alternating plant for the 
supply of outlying districts. Mr. Appelbee had previously recom- 
mended the establishment of a direct current station, and this he 
adheres to. 


Colchester.—Mr. A. R. Sillar terminated his engagement 
with Messrs. Siemens Bros. as resident electrical engineer at Col- 
chester on Friday, and on Saturday he transferred his services in 
the same capacity to the Colchester Corporation. 


Cowes.—The U.D.C. hus resolved to transfer its electric 
lighting prov. order to the Isle of Wight Company, on condition 
that Messrs. Edmundson’s Electricity Corporation pay the cost of 
obtaining the order. 


Crayford.—The Board of Trade has revoked the 1899 
electricity supply order. 


Croydon.—The C. Council has adopted a free wiring 
scheme, and will borrow £5,000 as a first instalment for the 
purpose. 


Cults.—In Aberdeen Sheriff Court on Saturday, Sheriff 
Crawford heard an appeal in the action at the instance of the 
trustees of the late John Cameron, contractor, Cults, against P. C. 
Middleton, Limited, electrical engineers, Cults, to prevent the latter 
from carrying on their works at their electrical station at Cults, 
which, it was alleged, constituted a nuisance. The case came before 
Sheriff Burnet some time ago, when his lordship issued an inter- 
locutor in favour of the pursuers. That decision was now being 
appealed against. After hearing the arguments the Sheriff remarked 
that the case was an important one, and that he would take time t. 
consider it. He, therefore, took the appeal to avizandum. | 


Dorking.—Four firms tendered for the Council's pr- 
visional order, but no definite action has yet been taken. 


Eccles.—The Electricity Committee of the Corporation 
has recommended that the electrical engineer be instructed to pre 
pare a scheme for the extension of the electric light undertaking, 
with a view to the supply of electrical current for tramway pur- 
poses and for the lighting of the whole of the public lamps of the 
borough, in addition to meeting the increased demand by prirste 
consumers. 


Edinburgh.—The E. L. Committee of the Edinbursl 
T. C. last week agreed to recommend that application be made to :e 
Secretary for Scotland for his consent to borrow a further sum of 
£76,000 for the execution of capital works. This will make a tets 
of £700, 000 for which borrowing powers have been authorised iu 
connection with the electric lighting undertaking in Edinburgh. 
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Faversham.—The U.D.C. has appointed Mr. Talbot, 


city engineer of Nottingham, to give a preliminary report and 
advice on. the electric lighting of the district for the sum of 
25 guineas. 

France.—The proposal for the establishment of a central 
electrical supply station for Gex (Ain-France) is now assuming 
detinite shape, and it is proposed to utilise the water course of 
Journans. A reservoir capable of containing water varying in 
height from 33°75 to 39°50 metres and having a capacity of 800,000 
cubic metres will be requisitioned, giving a pressure of 11 atmo- 
spheres. The conduit leading the water to the turbines will be 
600 mm. bore and 1,300 metres long. The head of water will be 
91 metres. The available power is 350 . P., but for the moment only 
four electric generators will be installed. Two of the groups will be 
requisitioned for the traction of the Ferney-Gex tramway, and two 
others of 80 H.. will supply energy for lighting and motive power 
in the town of Gex. 
cost at £15,200, or £35 per H.P. 


Gillingham.—The D.C. has just decided that an agree- 
ment be entered into with the local electric lighting company at 
New Brompton for lighting the High Street with arc lamps. The 
cost is to be £18 per annum per standard. 


Helensburgh.—The T.C. last week decided to abandon 


the idea of obtaining a provisional order for elec. lighting, and 
intend to obtain borrowing powers for their gas undertaking. 


Heywood.—Mr. Sandford Fawcett, an inspector of the 
L.G.B., held an inquiry last week in reference to the application of 
the T.C. to borrow £17,000 for the purpose of electric lighting. 
Evidence was given by the borough engineer, electrical engineer, 
and others. There was no opposition. 


Leeds.—The Lighting Committee of the City Council 
last week agreed to recommend the acceptance by the Council of 
tenders amounting to £72,572 for the extension of the electric light 
station on a site already provided, and to advertise for tenders for 
machinery for the new buildings. The Committee also decided to 
recommend the provision of a third €00-Kw. two-phase generating 
set, and that the Corporation proceed with the laying of the main 
across Monk Bridge, with a view to supplying electric current for 
light and power purposes in the district south of the river. 


London.—FixcuLey.—The N. M. Electrical Power Dis- 
tribution Company have decided not to proceed with their appli- 
cation for a provisional order for this district in the present session. 
KENSINGTON. — At the last meeting of the Board of Guardians the 
E. L. Committee reported that it was desirable to light the workhouse, 
infirmary and office buildings in Marloes Road by eleetricity. The 
report was adopted, aud the board decided to instruct Prof. Robinson 
to prepare and submit a complete plau aud specification for the 
buildings, machinery and plant required, at an estimated cost of 
£12,500. 

LaMBETH.— The Borough Council has adopted a recommendation 
in favour of authorising the town clerk to take proceedings against 
the South London Electric -Supply Corporation for the non-fulfil- 
ment of their contract to destroy the dust of the borough. As the 
result of the procecdings brought by the Vestry against the cor- 
poration for creating a nuisance, the magistrate at Lambeth Police 
Court insisted that Welsh coal should be used. Thereupon the 
Electric Corporation’s representative, despite the contract with the 
Vestry, intimated that they would take no further deliveries of dust. 
Since that decision, the borough surveyor has had to provide for 
the refuse being taken away by barges, and the corporation, in 
reply to a reminder that they are liable for penalties for non-fulfil- 
ment of their contract, wrote to the Borough Council pointing out 
that it was the Vestry that induced the magistrate to prevent the 
further use of the destructor, and thus, by its own act, put it out of 
the power of the corporation to carry out its contract. They, 
therefore, insisted that the Borough Council must itself deal with 
the dust, and, moreover, compensate the corporation for depriving 
it of the use of dust as a fuel. 


Sr. Pancras.—The Borough Council have in contemplation a 


scheme for a large extension of feeding mains. The chief electrical 
engineer has reported that it is important that an early start should 
be made in the spring to lay additional mains, which practically 
means an increase of all the feeders controlled by the King’s Road 
generating station. With regard to the original feeders installed in 
connection with this station, in no case was there a return or centre 
wire provided, the theory being that it would be sufficient to 
balance one consumer against the other, and so obtain an equal 
potential between the negative and the positive and centre wires of 
the distributors. This theory, however, is not borne out in practice, 
as the positive and negative lighting loads vary each night in the 
week ; consequently it is not possible to give a satisfactory regula- 
tion at the feeding points. All the feeders which it is proposed to 
lay down are to be provided with centre wires, also a three-core 
pilot wire to each for indicating at the generating station the voltage 
at the feeding points. A careful estimate has been made of the 
probable lighting required in the districts to be covered by the new 
feeders, which will be proportioned to deal with about half of the 
ultimate load. It is hoped that the extensions will serve for five 
years, when a readjustment will probably be necessary and more 
copper have to be put in. As showing the difficulty of estimating 
the lamps required in a district, 1,300 were contemplated in the 
= Highgate scheme. The flats which have recently sprung up in this 
locality will now absorb another 1,320 lamps. The work of 
extending the new mains will, it is hoped, be commenced in 
February next, and the estimated cost is £29,390. Extensions 


The engineer, Mr. Rolland, estimates the 
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sanctioned by the late Vestry are about to bei commenced, and a. 
tender of Callender's Cable and Construction Company, Limited, 
has been accepted for the supply of cables at a cost of £2,597. 


North Metropolitan District.—The united Councils 
of Tottenham, Edmonton, Enfield, Wood Green, Southgate, and 
Friern Barnet have framed their Bill for presentation to Parliament 
in favour of a joint scheme for the supply of clectricity within their 
respective districts, and the whole matter has been conducted with 
great unanimity everywhere excepting Wood Green. On Friday 
last the statutory resolutions were passed to proceed with the Bill, 
the cost of which may be anything from £5,000 to £10,000. At the 
meeting of the Wood Green Council a letter was read from Mr. 
Littler, who has been chairman of the local authority since its 
formation in 1888, resigning his seat on the Council, giving as his 
reasous for this step that the proposal was inimical to the interests 
of the parish. The resignation was accepted, and the necessary in- 
structions to proceed with the Bill were given. It may be mentioned 
that this course is the outcome of the many applications by elec- 
trical power companies for powers to supply current in these 
districts, and the various local authorities concerned have taken 
12 months to fully discuss and agree on all the details of the scheme. 


Rothesay.—The electric lighting of the burgh not 
being quite to the satisfaction of the T.C., they have decided to ask 
the contractors to maintain it for another 12 months. 


Ryde (1.0.W.).—The new Council has rescinded the 
resolutions of tne prevfous Council relating to electric lighting, 
and intends asking the Board of Trade to allow it to transfer the 
order. 


South Shields.—The E.L. Committee recommends the 
increase of Mr. Jeckell’s salary from £350 to £400. 


Southampton.—Mr. Howat has been promoted to be 
second engineer at the electricity works, and Mr. H. A. Pearson has 
been appointed third engineer. The continuous current plant being 
nightly overloaded, in consequence of the non-delivery of plant to 
time, the Council has resolved to inform Messrs. Ferranti that the 
penalty clause will be strictly enforced. — 


Spain.—It is reported from Cartagena that a company 
is in course of formation with the object of establishing a large 
central station in that town, which will supply current for lighting 
and power purposes, not only in Cartagena, but also to a number of 
small towns in the district. ; 


Sunbury.— Messrs. Edmundson’s Electricity Corporation, 
whose application for a provisional order the Council had decided 
to oppose, do not intend to proceed with their application this 
session as they have been unable to obtain the consent of other 
District Councils in the neighbourhood. In the meantime they pro- 
pose to take steps for the construction of electric lighting works 
at Twickenham. 


Swansea.—The electric lighting works are now almost 
completed, and the E.L. Committee is considering the question of 
wiring the houses of customers. Some time ago it was agreed to 
allow this work to be done by the National Free Wiring Company. 
The agreement was, however, withdrawn; but the advisability of 
re-entering into a contract with the company has now been redis- 
cussed, it being stated that the company was now prepared to accept 
the Corporation terms of 1s. per lamp per annum. Ultimately it 
was decided to ask the company for terms more favourable to the 
consumers. 


Wales.—At the adjourned conference of delegates of 
Councils of the Monmouthshire Western Valleys, held at Abercarn 
on Monday, to consider the electric lighting scheme, only Abercarn 
and Risca were represented. The Abertillery Council has decided 
not to share in the expense of an expert, and Nantyglo and Blaina 
Council will take no action in the matter. It was agreed to recom- 
mend the Abercarn and Risca Councils to obtain expert evidence 
upon the desirability of providing a joint electrical installation. 


West Hartlepool.—Col. Durnford, L. G. B. Inspector, 
held an inquiry last week with respect to an application by the 
T. C. to borrow £19,625 for electric lighting purposes. The town 
clerk explained that a considerable portion of the excess expendi- 
ture upon the original estimate was due to the rise in the price of 
materials between the time the estimate was given and the letting 
of the contract. The buildings had cost £3,600 more than the esti- 
mate. Of the £19,000 required, £7,112 was for extension of 
mains, and £2,707 for probable extensions during the next 12 
months. 


Willesden.—At a meeting of the D.C. on Tuesday last, 
it was reported that the engineer had received the bills of quantities 
in connection with the main and subelectricity stations. The 
Council decided to apply to the L.G.B. for sanction to a loan of 
452,550 for use as follows :—Buildings, walls, sites, works, chimney 
shaft (main station), £36,104; tenants’ compensation, £121; cost 
of road, £325; coal sidings, £2,500 ; offices and sub-station, £13,500. 


Worthing.—There were 100 odd applications for the 
position of electrical engineer to the Corporation. Mr. G. Porter, 
of the Westminster Electric Supply Corporation, is recommended 
by the committee. 


York.—The Minster has been lighted throughout with 


electricity, about 170 lamps of 32-C. P. each being used. 
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ELECTRIC TRACTION NOTES. 


Amsterdam.—The Communal Council of Amsterdam 
has unanimously voted a sum of £520,000 for various electrical 
works, including the construction of a central power station for an 
electric tramway system 30 miles long. This station will also supply 
current for. lighting and motive-power purposes. The station 
will be capable of 8,000 H. P., 6,000 of which will be for immediate 
use. In the near future, however, the possibilities of the station 
will be largely increased. The power station will be built on the 
site of the old entrepét dock. A sum of £144,000 will be spent on 
the power station and overhead wires, £288,000 on the tramline, 
and £88,000 on the underground conduits. 


Antwerp.— The Belgian Chamber will shortly be occu- 
‘pied with the consideration of a project to be presented by the 
Government for the unification of all the Antwerp tramway com- 


panies, viz. :— 
Expiration of concession. 


Tramway du Sud .. z ee za a .. 1920 
3 Nationsux .. ze z es . 1911 
85 Maritimes z m ise 8 . 1916 
Omnibus d'Anvers ale. See = eo» .. 13916 
Tramway-Omnibus me a 8 ra . . 1941 
* Suburtain ay s La bs .. 1988 
15 Anversois be wary Big ag .. 1978 
5 Rue d' Argile. 38 es ee . . 1935 


All these lines, which at present employ- auimal traction, will be 
compounded under the jurisdiction of one compauy, and the system 
worked throughout by electric traction with reduced fares. A con- 
cession will be granted to the new company till 1945. 7 


Birkenhead.—The Woodside-New Ferry route of the 
Birkenhead electrical tramway system is rapidly approaching com- 
pletion. The aim of the Corporation is to have the line working 
during the present month, and it is believed that this will be 
attained. 


Bootle.—Colonel Trotter inspected the Derby Road and 
Rimrose Road tramway route last week, and approved it. This 
route consists of 14 miles of double track with span wires. 


Bristo].—The extension of the electric tramway system 
is now practically completed, and only awaits the approval of the 
Board of Trade. No date has yet been fixed for the inspection of 
the permanent way, but the electrical inspector inspected the power 
station, &c., this week. 


Calais.—At the instigation of the Calais Tramway Com- 
pany, Limited, the town of Calais has decided to extend the scope 
of its tramway service, and to replace the present horse haulage 
by electric traction. Part of the scheme has already been approved 
of by the authorities. 


Canal Traction.—Electric traction has been tried with 
successful results on the Berlin Canal, Stettin, Germany. This 
canal is traversed annually by 25,000 boats, generally 40 metres 
long Xx 44 metres beam, and carrying on an average 150 to 175 tons. 
It is likely, as an outcome of the successful trial, that electric trac- 
tion may become fairly general on this waterway. 


Cardiff.—Forty-eight applications were received for the 
post of chief assistant electrical engineer, and the following were 
invited to attend before the Tramways Committee: Mr. C. T. 
Taylor, of Leeds; Mr. J. G. Livesay, Huddersfield; and Mr. C. E. 
Davies, Bolton. Mr. Davies has secured the appointment. 


Darwen.—The T.C. has resolved that the salary of the 
electrical engineer be advanced from £200 to £250 per year, and 
that Mr. Clegg should also be given an honorarium of £50 for services 
rendered in connection with the conversion of the tramways from 
steam to electric traction. 


Dublin.—Iu the Police Court on November 30th, the 


Corporation had 40 summonses against the Dublin United Tram- 
ways Company for neglecting to keep various streets sanded, to the 
danger of ordinary traffic. When the cases came on for hearing, it 
_was announced that the Tramway Company had undertaken to in 
future keep the paving between the tramway lines and 18 inches on 
either side properly sanded, aud had agreed to pay to the Corpora- 
tion a sum of 50 guineas for costs of summonses, &c. ; so they were 
withdrawn on these terms. l 


Electric Railway between Rome and Naples.—A 
demand for a concession for the construction and working of an 
vlestric railway has been presented to the Minister of Public Works 
in Rome through the Naples Prefecture. The line, which would be 
315 kilometres in leugth, starting from Naples, would pass by 
Mondragone, Mentorno, Terracina, and Cisterna, and it is estimated 
that the trains would only take three hours to cover the whole 
journey. The electrical energy would be generated at hydraulic 
stations on the Volturno and other rivers en route. Owiug to in- 
sufficiency of the plans, the matter has been referred back by the 
Government to the Prefecture at Naples, with the request that the 
cnuvineers asking for the concessio ı should complete the planus and 
studies ou the spot. 


Liverpool.—aA revised scale of fares came into operation 
on the Liverpool electric tramway system on Saturday. The most 
important change has been the institution of a 1d. fare for travelling 
between the Picr Head and Belmont Road on what is known as the 
Cabbave Hall route. The distance is about 23 miles. The Seaforth 
extension is expected to be ready for use by Sunday next. Work is 


being pushed on with the belt line, which will complete the circle 
round the city from north to south or vice versd, by branch linea 
working to the east of the city. 


Manchester.—Mr. C. H. Wordingham has prepared a 
report to the Electricity Committee in which (according to 
a summary in the Manchester Guardian) he deals at length 
With some of the statements in the report of the general 
manager which was recently presented to the Tramways 
Committee with regard to the supply of electrical energy for 
the working of the tramways. As regards the generating station in 
Stuart Street, Bradford, Mr. Wordingham says that although the 
Electricity Committee arranged for the purchase of the land in 
December, 1897, the purchase was not completed until October, 
1898. There was then a further delay of six months on account of 
the Tramways Committee having under consideration the question 
whether it would not be better themselves to provide the electrical 
energy for driving the trams. He also states that details and plans 
were asked for from them, with an account of the dates when elec- 
trical energy would be required, and a definite order; but these 
have not been forthcoming. He replies to the statement that the 
Tramways Committee are pushing forward rapidly with the prepara- 
tions for the taking over of the line by instalments, and also that the 
permanent way is being rapidly reconstructed, and says that, as a 
matter of fact, the Tramways Department themselves are hope- 
lessly behindhand with this work. He describes the arrange- 
ments for the supply of energy to the different parts 
of the city, and says that his report of October 23rd clearly shows 
that the Electricity Committee will be prepared to furnish the 
energy for the first three tramway routes long before these routes 
are ready to take the supply. He deals with other work done by 
his department, and, in conclusion, says: I have to say that I con- 
sider that the report of the general manager is so drawn as to leave 
the impression that the Tramways Committee will be quite ready 
with their lines so as to take current on the dates named in their 
communication of July 22ud, 1899, to the Electricity Committee, 
and that they will be prevented from opening the lines on the dates 
named in that communication on account of the Electricity Com- 
mittee not being in a position to supply them with the necessary 
electrical energy. In point of fact, the Tramways Committee are 
already tive months late with the first section, and have not begun 
the work of reconstruction of any one of the three remaining sections, 
while the Electricity Committee will be ready to supply the elec- 
trical energy to the first scction some time before the Tram- 
ways Committee can be ready. What has happened in regard to 
the first section of lines may be expected to happen with the 
remainder, and it is by no means evident at the present time that 
the Electricity Committee will be greatly behind the Tramways 
Committee. Both Committees are engaged on very large and 
difficult schemes, and it will not be surprising if both find themselves 
in the position of having under-estimated the time required to carry 
them out.” 


Piedmont.—A concession has been granted for an 
electric tramway, which, starting from Brusasco (at the terminus of 
the present steam tramway from Turin) would proceed to Ozzano, 
a distance of 33 kilometres. The line is to be built with ordinary 
raised rails on one side of the national and provincial highway. 
The total length covered by the preseut concession is only 33 kilo- 
metres, but various branch lines hereafter to be constructed would 
nearly double this length of track. There being no water-power 
in the immediate neighbourhood, steam-power will be used to 


generate the electric energy for the propulsion of the cars, which 


for passenger traffic will have the motors directly mounted on the 
trucks, while for freight traffic electric locomotives will be used to 
draw the trains. The system proposed to be used is three-phase 
alternating, with two overhead trolley wires. The concessionaires 
of this line have also applied for a concession for a line from 
Brusasco to Ivrea, through another district not yet served by tram- 
line or railway, aud along the route of which there is a population 
of about 100,000 inhabitants. Another line studied by the samc 
engineers, and of which the plans have been completed, crosses the 
line from Brusasco to Ivrea almost at right angles, the population 
along the route of which is about the same as on the Ivrea-Brusasco 
line. Sufficient water-power is available at three points on the 
routes to work the whole length of the present lines, amounting to 
some 90 kilometres, a3 well as extensions of about 30 kilometres 
more, surveys for which have already been completed. The maxi- 
mum grades on these lines do not excced 23 per cent., save in one 
place on the Brusasco-Ozzano liue, and the minimum curves have a 
radius of 35 metres. The maximum speed allowed is 30 kilometres 
per hour when fitted with continuous Westinghouse brakes, or 
20 kilometres per hour when not so fitted. Owing to the construc- 
tion allowed, t.c., raised rails and sleepers with ordinary ballasting, 
on roads already constructed by the Nat ioual and Provincial 
Goveruments, it is estimated that the complete cost of construction 
and equipment, including the hydraulic installations, will not exceed 
£4,000 per mile. 


Roumania.—The Mayor of Pioeshli, Roumania, will, 
on January 23rd (January 10th, old style), proceed with an adjudi- 
cation for the concession and construction of an electric tramway, 
which will traverse several -treets in the town . Competitors must 
deposit a bond for £2,000. 


Soutllampton.— Increased traffic demands the purchase 
of six new cars. Trials have recently been made of a wire netting 
seat for the cars, and it is proposed to adopt such seats for all cars, 
at a cust of 4200. 

(Cuntinued on page 913.) 
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SWANSEA ELECTRIC TRAMWAYS. 


As we pointed out in our issue of July 6th last, Swansea 
claims the dual distinction of having been the first town in 
Wales to possess a steam railway, and of being again the first 
to inaugurate an electric tramway service, 


The latter was 


due to the enter- 
prise of the British 
Electric Traction 
Company, which 
acquired most of 
the shares of the 
old tramway com- 
pany in 1897. 
The tramways, 
which have been 
entirely relaid, are 
55 miles in extent, 
consisting of 3 miles 
single and 24 miles 
double track: they 
are divided into 
three sections—the 
town section, the 
Cwmbwrla, and the 
Morriston section. 
The new rails weigh 
86 lbs. per yard, and are laid to a gauge of 4 feet 84 inches. 
The power station is a brick building, situated in the old 
tramway depot, St. Helen’s Road, at the south-western end 
of the tramway 
system. The boiler 
house measures 37 
feet 105 inches x 
39 feet 6 inches in 
plan, and at present 
contains two Bab- 
cock & Wilcox 
boilers of standard 
type, fitted with 
cuperheaters. Each 


boiler has a grate 
area of 38 square 
feet, and a heating 
surface of 2,010 
square feet, while 
the superheater pro- 
vides an additional 
heating surface of 
226 square feet. 
The working pres— 
sure is 150 lbs. per 
inch, and 
the normal duty 
7,000 Ibs. water per 
hour per boiler. The chimney is built of brick, and is 
125 feet high, with an internal diameter of 4 feet 6 inches. 
A Green’s economiser, with 160 tubes, is provided. 

_ The coal used is obtained from neighbouring coal mines, 
and is delivered in carts ; water for boiler feed is taken from 
the town supply, while water for the Wheeler surface con- 
densers is pumped up from wells. 


square 


VIEW OF SHORT TYPE OF CAR. 


MAIN SWITCHBOARD. 


The arrangement of the steam piping follows the American 
plan, branches from the boilers descending to a main header, 
from which risers are taken to the engines. Holden and 
Brooke steam separators are used. 

The engine room is 64 feet 4 inches long x 29 feet 
( inches wide. There are two engines, of the Ball and 
Wood tandem com- 
pound horizontal 
condensing type, 
rated at 330 l. H. p. 
each, at a speed of 
200 revolutions per 
minute. The cy- 
linders are 155 and 
31 inches in dia- 
meter, and the 
stroke 16 inches. 
The speed is con- 
trolled by auto- 
matic expansion 
governors of the 
fly-wheel type. 

The generators, 
which are} coupled 
direct to the re- 
spective engines, 
are Westinghouse 
eight-polar compound machines, ard are rated at 200-KW. 
each—ie., 400 amperes at 500 to 550 volts. The arma- 
tures are of the toothed- core barrel-wound type; the 
machines are iden- 
tical with those in- 
stalled at Norwich, 
which we described 
in our issue of July 
27th, 1900. 

A combined 
steam and motor- 
generator set is also 
installed, consisting 
of a 50-B. H.P. en- 
gine by Messrs. 
Alley & Maclellan, 
running at 450 re- 
volutions per mi- 
nute, coupled direct 
to two 20-KwW. dy- 
namos, one of 500, 
the other of 100 
volts pressure, This 
appears to be a very 
handy combination; 
when the main 
engines are running 
the steam engine is 
disconnected, and the 500-volt machine drives the 100-volt 
dynamo for lighting and motor purposes, while at other 
times the small engine drives the pair of dynamos, giving 
both pressures, and thus fulfilling all requirements when 
the cars are not running. 

A 10-ton overhead crane, supplied by Messrs. Carrick and 


Ritchie, traverses the engine room. 
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The switchboard consists of eight panels ; two are generator 
panels, three feeder panels, and the remainder motor- 
generator and booster panels. The board was designed 


circuit must be made before and opened after the main 
circuit. 
The equalising of the generators is done by means of 


TRAMWAY PASSING UNDER BRIDGE. 


CENTRE POLE SUSPENSION. 


screw plugs (one on each generator panel), and the shunt 
regulating switches and resistances are mounted separately 
on standards behind the board, having only a hand-wheel 


and constructed by the General 
Salford. 
Each of the generator panels is provided with an illu- 


Electric Company, of 


WATER-TUBE BOILERS. 


SIDE POLE BRACKET ARM ‘SUSPENSION. 


minated dial ammeter, of Weston’s make, and an automatic and index (denoting the position of the switch contacts) on 


circuit breaker, together with a main D.P. switch, which is 
interlocked with a two-way switch for short-circuiting the 
field of the generator, and is so arranged that the field 


the face of the panels. 
The instruments required by the Board of Trade for 
testing purposes are provided on a separate panel. A 
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200-KW. GENERATING SE 


panel is also provided for measuring and registering the 
total output of the station in watt- hours, amperes, and volts. 


The feeder panels are of the usual type 
for traction work, each being provided 
with an automatic circuit breaker, illu— 
minated dial ammeter, S. P. switch and 
lightning arrester. 

The car shed lights, &c., and the 
motor-generator are controlled by main 
switches and automatics placed on a 
separate pancl. The instruments and 
switches for the negative booster and 
motor-generator are separately mounted 
and placed in different parts of the 
engine room. 

Each of the motor panels is provided 
with a General Electric Company's 
patent motor starter, so designed that in 
the event of a failure of current supply 
or breakage in the field circuits of the 
motor the latter is automatically switched 
out of circuit. 

The framework of the board is of cast 
and wrought-iron, and is entirely self- 
supporting. 

There are three trolley feeders and one 
track feeder. The trolley feeders run to 
Morriston, to Cwmbwrla, and to the 
centre of the town; they were made by 
Messrs. Callender's Cable and Construc- 


tion Company, of their lead-covered type, and drawn into 
cast-iron pipes. The trolley wires are fed at intervals of 
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CURRENT IN AMPERES O 


CHARACTERISTIC CURVES OF BrusH Motor 800 A. 


half a mile, and the nearest feeding point is half a mile from 
the power station. Telephonic communication is provided 
tween the station and all feeding! points and termini. 


The return feeder, which joins the track at 
Morriston, is joined in series with the booster 
in the power station. 

The trolley wires are 0°324 inch diameter, 
and are double throughout; they were made 
by Messrs. Roebling. The wire is carried 
over the centre of each track, and is sup- 
ported by side or centre poles with bracket 
arms, or by span wire, according to local 
conditions, as shown in some of our views. 

The poles are 31 feet in length, built of 
steel tubes in three sections, and weighing 
832 lbs., 957 lbs., and 1,171 lbs., according 
to the stress they are to w ithstand ; they were 
supplied by the National Tube Company, of 
America. The brackets are of steel tube, the 
double arms being 6 feet 6 inches long, while 
the single arms vary between 6 feet 6 inches 
and 18 feet 6 inches in length. The in- 
sulating materials were supplied by the Elec- 
tric Equipment Company, of Birmingham, 
and the Ohio Brass Company, U.S.A. 

The rolling stock consists of 26 single- 
deck four-wheeled cars and 15 single-deck 


double bogie cars. The car bodies were m: ide by the Brush 
Electrical Engineering Company; the trucks used are of 


COMBINED STEAM DyNAMOS AND MoTOR-GENERATOR. 


Baltimore” and “ Peckham” types. The 
wheel base of each truck is 6 feet 6 inches, and the wheels, 
which are of cast-iron, are 30 inches in diameter. 

The short cars are 27 feet long over all, 17 feet 3 inches 
inside the body, and weigh 7 tons each when empty ; they 


BRUSH Motor Type. 800 A. 


are capable of seating 26 passengers each. The long cars 
are 41 feet 6} inches over all, and are divided inside into 
two compartments, each 14. feet, 8 inches long ; each of these 
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cars weigh 9 tons empty, and seats 44 passengers. The 
large cars are furnished with Westinghouse rheostatic electric 
brakes, the small cars with emergency brakes ; both types 
are provided with hand brakes in addition. 

Each car is equipped with two motors; of these, 15 were 
supplied by the Brush Company; 15 by the Westinghouse, 
. Electric Company, 


No. 46; and 11 by the General 


Cui vres.—-Hypro-ELEctrRic GENERATOR. 


The controllers are of the G. E. K2 
The pinions and spur 


U.S. A., type G. E. 52. 
and the Westinghouse patterns. 
wheels are all of steel. 

The equipments furnished by the Brush Electrical Engi- 
neering Company consist of motors of the 800A type, rated 
at 17 H. p. on the basis of 115° F. rise after one hour's run 
at rated output. We print a set of curves showing the 
characteristics of this classof motor. They 
give a very powerful starting torque, with 
relatively small current, and they are sufti- 
ciently fast to allow of a speed of 14 miles 
on the flat and of 8 miles on a gradient of 
l in 16. 

The efficiency and pressure regulation of 
a system are enormously affected by the 
starting currents taken by the cars, and the 
luxury of high speeds on up-gradients is a 
very costly one, especially on narrow gauge 
lines where the axle space does not allow of 
suitable motors, 

The long cars supplied by the Brush 
Electrical Engineering Company are 
mounted on Baltimore maximum traction 


trucks. The car bodies are of a somewhat 
unusual design, with closed ends and 
vestibule entrance on either side at the 
centre. ‘This divides the car into two com- 


partments, which may be used for smoking 
and non-smoking passengers. The ap- 
pearance of these cars is exceedingly hand- 
some; one of them was exhibited by the 
Brush Company at the recent Tramway 
Exhibition at Islington. 

There are three car sheds, with 10 tracks 
of a total length of 1,100 feet: there are 
inspection pits under all the tracks, and a 
traverser over five tracks and the workshop 
provides for the ready handling of the cars. 
of ample size are provided at the power station. 

The system has been running since the end of June last, 
and already has proved entirely successful, as may be inferred 
from the fact that the working expenses are about 42 per 
cent. of the receipts. As the concession is of limited dura- 
tion, it is, of course, essential that a substantial margin of 


Repair shops 


profit should be realised, in order that the promoters may 
reimburse themselves for their initial outlay of something 
like £100,000. 

The work of installing the new system was carried out 
under the supervision of Mr. H. M. Sayers, power engineer 
of the British Electric Traction Company, The concern is 
being carried on by the Swansea Improvements and Tram- 
ways Company, Mr. E. S. Rayner being 
the resident electrical engineer, and Mr, 
D. James the manager of the tramways, 

We are indebted to the British Electric 
Traction Company for the particulars upon 
which this article is based, as well as for 
the accompanying illustrations, 


THE ELECTRICITY WORKS OF 
CHEVRES (GENEVA). 


(Concluded from page 773.) 


TRAMWAYS AND LIGHTING. 


Tun tramway system and that part of the 
lighting system supplied by the old town 
works, being for continuous currents, the 
alternating current of the Chévres Works 
is transformed by rotary converters, built 
by the Société d' Electricité Aliotte. 
Converters for Lighting.—There are two 
of these machines, each having a capacity 
of 100 KW., in the central station of “l Ile.” 
Being required to give continuous current 
for a three-wire system, they have two in- 
dependent windings on the armature, and they have, there- 
fore, two commutators and two series of rings for the twe- 
phase current. The armature core is slotted, and each slot 
has wires for the two windings, which are of the Gramme 
type, owing to the necessity of securing a proper number 
of commutator bars. The field magnet frame is of cast- 
steel, and the pole-pieces are screwed on. Four rings are 


ROTARY CONVERTERS FOR TRAMWAYS. 


CHÈVRES.: 


fixed at each end, so that the two phases can be connected 
to each winding independently, in the case where one 
winding may be required to be used temporarily. Normally, 
however, each winding takes one phase. 

Transformers of 50 Kw. per phase supply the converters. 
The armature is 100 millimetres in diameter by 400 long, and 
has 252 slots. There are 14 poles and seven sets of brushes 
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on each commutator. The weight of the armature is 
3,000 kg., and of the whole machine 6,750 kg. Each 
commutator supplies a current of 450 amperes at 110 volts, 
and 385 revolutions per minute. The two-phase current is 
supplied at 70 volts; the ratio is therefore 1°56. The 
excitation required is 600 watta, and the efficiency of the 
machines 90 per cent. 

Converters for Tramways.—There are three of these 
machines, each of 150 KW. capacity, placed in the turbine 
building at Coulouvreniére. They have one commutator for 
continuous current and four rings for the two-phuse current. 
The winding is of the drum type. There are 320 coils of 
special shape, of 0°0025 metre diameter wire, placed in slots 
of the same number, which correspond to an eyual number 
of comn:utator sections. Special attention has been given to 
the ventilation of the windings of these machines. 

The frame is of cast-iron and the pole-pieces of cast-steel. 
In order to assist the magnetic flow from the steel to the 
iron the poles are widened out, so that at the surface of 
contact the section is twice that of the polar aren. 

The armature is 1,350 millimetres in diameter by 440 
long, and has 320 slots. There are 16 poles and & sets of 
brushes. The weight of the armature is 2,900 kg., and of 
the complete machine 11,600 kg. The voltages are 
360 : 560, and the normal continuous current 268 amperes, 
at 336 revolutions per minute. For excitation, 1,150 watts 
are required, and the efficiency is 90 per cent. 

Transformers of 80 Kw. per phase supply the converters. 

For starting the rotary converters, liquid resistances were 
at first supplied. But the pressure required for starting is so 
small, that these were replaced by 5 Kw. regulating trans- 
formers in parallel with the secondaries of the main trans- 
formers. By this means the converters can be started for 
the tramway work with a pressure of about 10 volts, and a 
current slightly exceeding that of normal full load. 

In case of breakdown of the above rotary converters, a 
continuous current generator has been supplied and erected 
in the same building. It was made by the Compagnie de 
Industrie Electrique, and the turbine which drives it by 
Faesch & Piccard. On the same shaft as the turbine gene- 
rator is a synchronous motor, taking power from the works 
at Chevres, which drives the generator with or without the 
turbine, as occasion may require. It will thus be seen that 
every precaution has been taken that the tramway service 
should not be interrupted. 

Waterworks Electric Pump.—In order to allow for the 
variation in power delivered to the waterworks during the 
times of high water in the summer, which necessitate the 
opening of the sluices of the right shore of the Rhone, the 
Town Council laid down at the Coulouvreniere Works a 
centrifugal pump, electrically driven from the Chevres 
works. The motor, supplied by Messrs. Brown, Boveri and 


Co., is run by two-phase current at 2,500 volts, and takes at. 


full load 186 amperes per phase, with a normal speed of 544 
revolutions per minute. This motor is said to be the largest 
induction motor ever built. The pump, which has a duty 
of 1,000 H.P., was made by Sulzer Freres, of Winterthur. It 
is direct coupled to the motor, and can raise 380 litres per 
second to a height of 140 metres, or 400 litres to a height of 
126 metres. This pump was illustrated in our issue of 
September 28th. 


Cost oF THE WORKS. 


The credit of 3,000,000 francs voted by the Corporation 
for the execution of the first part of the work was quickly 
got through during the years 1893 to 1895 ; the opportunity 
being most favourable for the prompt sale of energy, many 
works which really belonged to the second period of con- 
struction were proceeded “with without interruption. Thus 
the weir was constructed in its entirety for completely hold- 
ing in the waters, the foundations of the turbine house were 
laid for the whole length—thus avoiding the cost of taking 
up the work later on below the level of the water— the 
mains were laid at once toa definite section, and machines 
Nos. 4 ard 5 were ordered without delay, these not having 
figured in the first estimate. The Corporation accordingly 
voted fresh credits as the work required them from time to 
time, At the end of December, 1899, the work might have 
been considered completed. The total costs were approxi- 
mately as follows :— 


Surveys, &. ... ii ates = as £675 
Weir oe se er pas . 31,250 
Head-race ny set Pe Gis es 6,350 
Turbine house ... ie R as .. 51,500 
Tail-race A an N 54 Nyy 4,050 
Accessory works 8 ned ae oe 1,440 
Turbines and dynamos . . 150,000 
Feeders, transformers, and sub- stations . 95, 000 
Network in town as is ... 16, 300 
Buying out Aad os 1 5 8 ... 10, 200 
Lands whe a 2,140 
Chèvres Bridge ‘and approaches ae ve 1,350 
Interest during construction. ii fat 7,450 
Unforeseen 185 i s oe 6,200 

Total. £383,905 


Apparently, costs of production are not as carefully 
gone into on the Continent as they are in English muni- 
cipal enterprises, so it is impossible to give any figures as to 
this important item. The budget for the year 1900, how- 
ever, estimates a sum for net revenue which is equivalent to 
5˙78 per cent. of the capital invested in the work. 

In conclusion, we have to express our thanks to Mons. C. 
Butticaz, director of the Services Industriels, of Geneva, and 
to the Corporation, for their courtesy in permitting us to 
present to our readers a description of this great under- 
taking, and to reproduce their drawings and photographs. 

To all engineers who understand French, the book 
which the Corporation has published under the able editor- 
ship of Mons. Th. Turrettini, conseiller administratif, should 


prove invaluable, It is a veritable labour of love, con- 


taining, as it does, minute descriptions and calculations, 


besides diagrams, drawings and photographs of tlie work 


from its inception, and it is a fitting crown to one of the 
greatest and most enterprising municipal undertakings yet 
carried out. 


ELECTRIC TRACTION NOTES. 


(Continued from page 908.) 


Underground Railway Schemes.—The various under- 
ground electric proposals are detailed in the Daily News in the 


- annexed tabulated statement which gives approximately the mileage 


of metropolitan electric railways authorised, constructing, or pro- 


. jected. Railways opened—the Central London to the Bank, 


the City and South London to Moorgate Street, and the Waterloo 
and City, are excluded :— 


OLD SCHEMES, CONSTRUCTING OR AUTHORISED. 


Baker Street and Waterloo .. . 5 
Brompton and Piooadilly Circus. z% 

Charing Cross, Euston and Hampstead 5 5 
Oity aud Brixton . “Se 84 
City and South London (Moorgate Btreet to Angel extension) pi 2 
District Railway Deep Level: Mansion 1 . N 8 oat as 4. 

Great Northern and City oe a 
Great Northern and Strand .. 6 
804 


New PROJECTS AND EXTENSIONS OF RAILWAYS ALREADY AUTHORISED, 


Miles. 
Brompton and Piccadilly Circus... os 4 
Central London (extension to Liverpool Street ‘and bor len ia 1 
Charing Cross, Easton, and ss ii e St Sa 5 


Hammersmith and district 5 sè 5. 5 
City and North-East 3 én „ be Bites . 17 
City and West Ead ts 85 s 4 - ss ae 63 
King K and Euston .. ae yis 90 Sa wie a 83 2 
North-East London . ee an aS ge. | | 
Piccadilly and City * we as és Sa T ag 3 
Victoria, City, and Southern site ee . ies ‘a „ 7 
West and South London Junction .. i es oe i . 13 
974 


Runcorn—Warrington.—On Tuesday, at the Rural 


Council meeting, Messrs. Bennett & Ward Thomas, engineers, of 


Manchester, intimated their intention to again apply to the Light 
Railway Commissioners for a light railway between Runcorn ana 
Warrington. The Council passed a resolution in favour of the 
scheme, subject to the width of the roads being satisfactory. 


Sheffield.— Upon the invitation of Mr. A. L. C. Fell, 
M. I. E. E., a large number of the members of the Sheffield Society 
of Engineers and Metallurgists on Saturday afternoon inspected the 
Corporation electric power station at Kelham Island. At present 
the equipment consists of a range of seven boilers of the marine 
ty pe, working at a pressure of 160 lbs. per square inch. The elec- 


- trical generators comprise three 225-K w. sets and two 500-Kw. sets, 


the former having American engines of the E. P. Allis type, and the 
latter having engines of the vertical type by Messrs. Cole, Marchant 
and Morley. An experiment is now being made by Mr. Fell with 
regard to methods of filtering condenser water for the purpose of 
feeding the boilers instead of using the more expensive town's 


—— 


— 
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water supply. The total works cost at this station is 075d. per 
unit, including all running charges and repairs, and the total cost 
during the past six months, including interest on capital, sinking 
fund, insurance and head office charges, was 133d. per unit. 


Sunderland.—It is reported that on Saturday iasi a 
telephone wire broke across the overhead trolley wire. and while 
hanging down was stepped upon by a horse which was instantly 
killed. The man who was driving the cart also received a slight 
shock. 


‘TELEGRAPH AND TELEPHONE NOTES. 


The American Pacitic Cable.—In an editorial note on 
this scheme, the Electrical World writes as follows :—“ We count 
upon seeing this cable made? in America—a gutta-percha cable 
and on the use of American iships and men to lay it; but mean- 
time the prayer may be devoutly breathedifor better luck than has 
attended previous American submarine efforts, the sad details of 
which we will not here recapitulate. Let us in this work go to 
school humbly to our British friends, who have girdled the globe 
with cable; and then having learned the lesson we shall be ready to 
teach them in turn—some time in the next century.” 


Grimsby Telephones.—aAs the financial prospects before 
municipal telephony are thought to be not particularly bright, the 
Lighting Committee, which has been considering the matter, re- 

ommends postponement for a time. 


“Manchester Telephones.—The Lord Mayor of Man- 
chester received a deputation on 3rd inst. in regard to the tele- 
phone question and the granting of à licence to the Mutual Company. 
A memorial to the City Council signed by 520 merchants, manu- 
facturers, traders,!&c., was read by Mr. Fred. Scott, in which was 
pointed out, the necessity-for merchants and manufacturers in 
Mauchesteribeing able to communicateiwith.their factories outside. 
On this account it was urged that the Mutual Telephone Company 
was in a better position for giving a satisfactory service than the 
Corporation. It was asked that the Corporation should now comply 
with the only condition necessary for the company to obtain a 
licence, which was by confirming their resolutions in support of the 
licence passed in 1897. After reading the memorial Mr. Scott said 
that Salford aud some other outside authorities had already signed 
a requisition to the Postmaster-General, and for the districts thus 
covered the company had obtained a license, thereby saving it from 
extinction. . A full licence could now be obtained if the support of 
the Manchester Corporation was given. 


Mandalay.—A contemporary says that the Indian 
Government have granted a concession for 30 years to the Oriental 
Telephone Company, in Mandalay. i 


The New German Post Office Telephone Transmitter. 
—The German General Post Office in 1899 invited all the leading 
telephone manufacturers to enter into a competition for the con- 
struction of a microphone which would work equally well on short as 
on dong distances. A great number of different type microphones were 
submitted to the Post Office, and the tests made with them were of a 
prolonged character, each pattern being subjected to most rigorous 
trials, and the data thus obtained were made the subject of a com- 
parative report. We are informed that it was found thata granular 
carbon microphone, constructed by Mix & Genest, Limited, of Berlin, 
was the most suitable, and in consequence thereof 120,000 of these 
new microphones have since been ordered for subscribers’ instru- 
ments. The characteristic features of the new transmitter (which 


is, we learn, being sold at a very low figure) are a combination of 
carbon diaphragm, carbon granules, and carbon back on the one 
hand, and the interchangeability of these microphonic parts only. 
A metal capsule, the front of which carries the mouthpiece p, and 
behind such mouthpiece the carbon diaphragm m, contains the 
microphone. Opposite the diaphragm m is a grooved carbon disc I, 
which latter is brought into connection with the diaphragm in a 


peculiar manner which allows the greatest latitude to the free 


swinging of the diaphragm. 

The carbon disc “ is encircled by a strip of suitable soft cloth, 
the free edge of which has been fringed. The spread-vut fringes are 
then glued to the diaphragm, so that between diaphragm mand carbon 
disc un empty space is created which forms the receptacle for the 


carbon granules. In the centre of the disc 4 a estton or woollen 
pad ¢ is fixed which, with its free end, presses against the inner 
centre of the diaphragm, thereby damping same. The pressure is 
adjusted by means of a screw s which acts upon the spring n to 


which is fixed the disc 7. The metal capsule is retained in its 
position partly through the bayonct catch of the revolving micro- 
phone cover t, partly by the pressure which the bolt c brings to bear 
on the spring ¢, which latter is situated at the back of the micro- 
phonic part. 

Both springs, n and e, are in electrical connection with each other, 
such connection being carried through the bushes, insulating same 
from the metal capsule. 9 forms the bearings for the pivot 7; 
the ebonite-lined opening in the pivot allows the bolt c to penetrate 
the capsule while insulated from same. 

The current enters at x, passes the revolving outer case +, enters 
through the metal front with which the carbon diaphragm is in 
connection, and goes vid microphone and bolt c tothe spring b. a 
is a walnut rosette which forms the carrier for the whole outfit. 

A wire gauze protects the diaphragm from damage in the usual 
manner. The adjustment of the damping arrangement is done by 
means of set screw s, and should only be carried out by the inspec- 
tors of the Telephone Company. If, for one reason or another, the 
microphone is beyond repair, there is no need for dismantling the 
instrument, but by simply unscrewing the front part of the capsule, 
the micraphonic part becomes accessible; it can be detached with 
two fingers, and a new spare part inserted in the shortest possible 
time. 

The microphone can be fixed to any existing telephone station, 
and its transmission, no matter whether on long or on short distances, 
is as clear as one could desire. 

The great saving in cost derived by the interchangeability of the 
microphonic of essential part only, may be partly an explanation 
why such large quantities have been ordered by the German 
Government. 


Telegrams to East Africa.—The Exchange Telegraph 


Company learns that, in connection with the relaxation of Censor- 


ship, the Postmaster-General notifies that, in addition to the codes 


already notified, the General Commercial and Mining Telegram 
Code, 1897, may now be used in telegrams to Cape Colony, Natal, 
Zanzibar, Seyschelles, Mauritius, Madagascar, British East Africa, 
German East Africa, Mozambique, and Lourenco Marques. Tele- 
grams are, however, only accepted at the senders’ risk. 


Wireless Telegraphy.—A practical application of wire- 
less telegrapny will shortly be put to test at Southend. A 30 feet 
mast has been erected on the pier for holding communication with 
passing vessels. Experts are to be sent by the Board of Trade, 

inity House, Lloyd's, and other public and private corporations 
to witness the tests. Similar apparatus has also been fitted at 
Sheerness and Shoeburyness. 


Te 
CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—December 22nd. ‘The E.L. Committee wants 


tenders. for storage batteries. See “Official Notices” November 
30th. 


Asylum.—December 29th. The Committee of Visiters 
ofthe Winwick County; Asylum, near Warrington, invites tenders 
for electric lighting, wiring, fittings, &c. | 


Ayr.— December 14th. The Tramways Committee wants 
tenders for overhead work, poles, brackets, section boxes, &c.; also 
underground work (feeders and other cables, conduits, trenchiug, 


&c.) for the electric tramways. See Official Notices” Novembe: 
30th. 
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Birkenhead.—December 18th. The Corporation wants 
tenders for steam, exhaust, feed water and drain pipe work for 
Craven Street generating station. See Official Notices to-day. 


Belgium.—December 10th. The municipal authorities 
of Jumet are inviting tenders until December 10th for the supply 
and installation of a battery of accumulators having a capacity of 
450 ampere-hours. Particulars may be obtained from, and tenders 
are to be sent to, Le Bourgniestre, Hotel Communal, Jumet, Belgium. 


Bexhill.— December 10th. The U.D.C. wants tenders 
for water-tube boiler and pipework, and one 150-Kw. steam dynamo. 
See Official Notices November 23rd. 


Black pool.— December 17th. The Corporation wants 
tenders for the supply of arc lamp carbons and oils for one year. 
See Official Notices November 23rd. 


Brighton. — The Council invites tenders for the supply 
of unarmoured and armoured lead- covered electric cables for one 
year. See “ Official Notices ” to-day. 


Brighton.—December 13th. The Council wants tenders 
for the construction of permanent way including bonding, &c.; 
paving all tramway tracks with wood, &c. See Official Notices” 
November 16th. 


Bristol.— December 20th. The Electrical Committee 
wänts tenders for induced draught plant, steam and electric pumps, 
and water-softening plant. See Official Notices November 30th. 


Copenhagen. — January 3rd, 1901. The Corporation 
invites tenders for three 530-K w. dynamos, switchboards, &c. See 
“ Official Notices“ Movember 23rd. 

France,—December 21st. Tenders are being invited 
until the 2Ist inst., by the French Post and Telegraph authorities 
for the supply of 583 tons of copper wire. Tenders are to be sent 
to Le Sous Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle, 103, Paris, whence particulars may be obtained. 


Harrogate.—December 25th. The Corporation wants 
tenders fortwo Lancashire boilers, with economiser and fittings. 
See “Official Notices November 30th. 


Hendon.— December 81st. The U.D.C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-Kw. 
steam dynamos, motor transformer, &c.; condensing plant, crane, 


switchboard work, battery, mains, meters, and workshop equipment 


for electricity works. See ‘Official Notices” November 16th. 
Leeds.—Decembcr 10th. The Markets Committee invite 
tenders for the purchase of belt-driven electric lighting plant, now 
at the Kirkgate Market, comprising one pair of Robey’s 30-B,H.P. 
gas engines; one pair of dynamos, made by Mr. Harding Churton, 
each 180 amps., 110 volts, 850 revolutions, including belting, water 
tanks, lamps, switchboard, and fittings. For further particulars 
apply at the City Engineer's office, Municipal Buildings, Leeds. 


Leeds.—December 31st. The E. L. Committee invites 
tenders for two 1, 400-Kw. two-phase steam alternators and two 
sets of surface condensing plant. “British manufacture.” See 
“Official Notices to-day. 


Leigh.—December 17th. The Electricity and Tramway 


Committee wants tenders for mains, and for 1,000 220-volt incan- . 


descent lamps. See two “Official Notices November 30th. 
North-Eastern Railway.— December 10th. The direc- 


tors want tenders for the undermentioned articles during the six 
months ending June 30th, 1901 :—(1) Telegraph apparatus; (2) Tele- 
graph wire and line stores. Forms of tender on application to 
Mr. Graves, Telegraph Department, York. 


Paraguay.—January 15th. The municipality of Asomp- 
tion, Paraguay, is inviting tenders for the electric lighting of the 
town. Bond, £600. 


Portsmouth,—December 7th. The Corporation wants 
tenders for permanent way construction and underground feeders 
for the electric tramways ; also for overhead electrical equipment., 
Sce two Official Notices November 23rd. 


Rathmines.— January 10th. The District Council 
wants tenders for Lancashire boiler, 300-Kw. steam dynamo, con- 
densing apparatus and pipework, switchboard extension, mains, and 
public lighting (incandescent). See ‘Official Notices“ November 
JOth. 


St. Pancras.— December 20th. The Guardians are 
inviting tenders for the electric lighting of Cooks Terrace Infirmary. 
Clerk, Town Hall, Pancras Road. 


Stavanger,—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Swansea.—December 17th. Tenders are wanted for 
Wiring and fitting the public library and other buildings. See 
„Official Notices to-day. 


Friday, December 7th.— At 4.0 p. m. 


Swindon.— December 24th. The Corporation wants 
tenders for the supply of three high speed triple-expansion steam 
dynamos, balancer, and motor-generator for electricity works. See 
“Official Notices November 30th. 


CLOSED. 
Cardiff.—The Tramways Committee has given the 


contract for cables to the B. I. W. Company, at £22,166. There were 


ten offers, the others being as follows:—yCallender’s Cable Company, 
£23,614 178. 4d.; Messrs. W. T. Glover & Co., £23,468 58.; Henley's 
Telegraph Company, £23,828 158.; Messrs. Johnson & Phillips, 
£24,007; St. Helens Cable Company, £24,065; Messrs. Siemens, 
Limited, £22,656 5s. 7d.; the. Telegraph Manufacturing Company, 
£23,702 5s. 4d.; the Union Cable Company, £24,762 19s. 5d., and 
the Western Electric Company, £22,667 12s. 1d. Messrs. J. Booth 
and Co. are to supply the crane at £685, and Messrs. Bruce Peebles 
re Co. a motor-generator at £1, 041, and a Tudor battery at 
1,260. 


Glasgew.—For the lighting of the International Exhi- 
bition the following wiring contracts have been accepted: 


Machinery Hall—Lowdon Po wee oie D .. £827 

Grand Avenue—Lowdon Bro oe 85 ‘214 

Industrial Hall—Claud Hamilton, Limited a ws 694 
These figures do not include — 700 arc lamps supplied free for the 
time of the Exhibition by the Brockie-Pell Arc Lamp Company, 
London, the arc lamp cables supplied free by Messrs. Frankenberg, 


Mauchester, nor the main supply cables supplicd by the British 


Insulated Wire Company, and some of the main fittings also free, but 
they include all incandescent wiring and fittings, are lamp acces- 
sories, &c. These were the lowest tenders, the highest being £1,930 
for Machinery Hall, £923 for Grand Avenue, and £3,300 for 
Industrial Hall. 


Glaszow.—The tender of Messrs. Mechan & Sons as ai 
contractors to the British Westinghouse Company, has been accepten 
for the switchboard bus bars on the tramways. 


Bootle.—The T.C. received 65 quotations for a steam 
dynamo, and have given the contract to the Electric Construction 
Company’s tender at £2,263 for a Belliss triple-expansion engine 


and E. C. C. dynamo. 


FORTHCOMING EVENTS. 


Institution of Electrical 
Engineers. Students’ visit to the Electrical Stan- 
dards Laboratory of the Board of Trade, 8, Richmond 
Terrace, Whitehall. 

At 8 p.m.—The Farad ian Club. Lecture on The Modern 
Steam Engine,” by J. S. Raworth. 

6.30 to 11 p.m.—Northampton Institute. Annual prize 
distribution and conversazione. Sir J. A. Cockburn, 
Agent-General for South Australia, will distribute the 
prizes. 

e December 8th.—At 3 p. m. Visit of Institution of Junior 
Engineers to the London United Tramways Com- 
pany's electric generating station at High Road, 
Chiswick. . 

Institution of Electrical Engineers. Students’ visit to the 
Manchester Square station of the Metropolitan Blec- 
tric Supply Company. 

Monday, December 10th.—At 8 p.m Society of Arts, Cantor 
Lectures. Electric Oscillations and Electric Waves,” 
by Prof. J. A. Fleming, M. A., D. Sc., F. R. S. Four 
lectures. Lecture III. — The Electro - Magnet ic 
Medium.“ The two constants of the medium The 
unitary ratio v Study of dielectric constants 
Maxwell's law Low temperature effects. 

Institution of Electrical Engineers (Newcastle-on-Tyne 
Section’), Meeting at College of Science, Newcastle. 

eee December I11th.— Institution of Electrical Engineers 
(Manchester Section). Meeting at Owens College, 
Manchester. Mr. F. B. Behr on “ Proposed Man- 
chester and Liverpool Express Railway ” (lantern 

slide illustrations). 

At 8 p. m.— The Institution of Civil Engineers. Ordinary 
meeting. Papers to be read and discussed: — (1) The 
Signalling on the Waterloo and City Railway,“ and 
(2) “ Note on the Signalling of Outlying Siding Con- 
nections,” by Alfred Weeks Szlumper, NM. Inst. C. E.; 
(3) “ Signalling on the Liverpool Overhead Railway, 
by Stephen Butler Cottrell, M.Inst.C.E. 

Wednesday, December 12th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at the Institu- 
tion of Engineers and Shipbuilders, Bath Street. 
Discussion on paper read in London on Thursday, 
November 29th, “ On the Supersession of the Steam 
by the Electric Locomotive,” by W. E. Langdon. 

At 2.30 p.m.—Institution of Civil Engineers. Students’ 
visit to the engine works of Messrs. James Simpson 
and Co. 


At 8 p.m. — The Electro-Harmonic Society Smoking 
Concert at the St. James’s Hall Restaurant. 
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Thursday, December 13th.—At 8 p.m.— Institution of Electrical 
Engineers, (meeting at the Institution of Civil En- 
gineers, Great George Street, S. W.) W. Duddell 
on “Rapid Variations in the Current through the 
Direct Current Arc.” (This announcement is subject 
to the conclusion of the discussion on Mr. Langdon’s 
paper at the previous meeting). 


Friday, December 14th.—At 8 p.m. Institution of Mechanical 
Engineers, Storey’s Gate, S.W. Power Gas and 
Large Gas Engines for Central Stations,” by H. A. 
Humphrey, Northwich. 


At 5 p.m.—Physical Society. At the Physical Laboratory 
of the Roy al College of Science, Exhibition Road, 
South Kensington (by invitation of Prof. Rücker): 
Electric Inertia,” by Prof. A. Schuster, F. R. S.: 
Hffect of Inertia on Electric Currents in a Rotating 
Sphere,” by Prof. A. Schuster, F. R. S.:“ Exhibition 
and Description of a Quartz- Thread Grav ity Balance,” 
by Prof. R. Threlfall, F. R. S.: On the Theory of 
Magnetic Disturbances by Earth Currents,” by Prof. 
A. W. Rücker, F. R. S.; Notes on the Practical Ap- 
plication of the Theory of Magnetic Disturbances by 
Earth Currents,” by Dr. R. T. Glazebrook, F. R. S.; 
„The New Physical Laboratories of the Roy al College 
of Science,” by Prof. A. W. Rücker, F. R. S. 


At 8 pm. Institution of Junior Engineers. At the 
Westminster Palace Hotel. Paper on The Metallurgy 
of Tin,” by Mr. J. H. Davy James. 


NOTES. 


The Institution of Electrical Engineers. Subject to 
the discussion on Mr. Langdon's paper being concluded at tlie 
meeting held at the Institution of Mechanical Engineers on 
the 6th inst., the following paper will be read at the Institu- 
tion of Civil Engineers on the 13th inst., viz., “ Rapid 
Variations in the Current through the Direct Current Arc,” 
(illustrated by experiments), by W. Duddell, associate. 

On Thursday, November 29th, the Dublin Section of the 
Institution of Electrical Engineers held their first conversa- 
zione at the Lecture Theatre of the Royal Dublin Society. 
Those present were received by Prof. G. F. and Mrs. 
FitzGerald, and the proceedings, which were highly 
successful, comprised an exhibition of various electrical 
experiments and apparatus by members and others. There 
was also a short lecture on “ Rotating Magnetic Fields,” 
illustrated experimentally by the chairman, Prof. G. F. 
FitzGerald, F. R. S., and a similar lecture, illustrated by lantern 
slides, by Prof. W. F. Barrett, F. R. S., on The Permeability 
of certain 85 of Iron and Steel.“ In addition there was 
an excellent short musical programme. Among the very 
numerous exhibits may be specially mentioned: A new form 
of Meldometer, for determining the softeniny points of 
minerals, Dr. J. Joly, F. R. S.; the Action of Radio-active 
Material on Electric Discharge, Dr. F. J. Trouton, F. R. S.; 
Frictional Electrical Machine, date very early in eighteenth 
century; original Page Electro-Magnetic Engine, exhibited 
in the great Exhibition of 1851, A. E. Porte and J. R. 
Sykes ; Meteorological Instrument with Electrical Recorders, 
A. Yeates; X-Ray Exhibition, Dr. W. Haughton; Electric 
Lamp, movable on rails, A. Guinness, Son & Co., Limited; 
‘Tramway and Power Distribution, material and instruments, 
A. Jacob; System of Telephoning, as applied to clectric 
traction, J. Y. Fletcher; Tram Material, as used in 
Dublin, J. W. Towle, R. H. Humphries, P. S. Sheardown, 
and 8. G. Redman; various types of House Meters, G. F. 
Pilditch. 

The Glasgow section will discuss Mr. Langdon's paper on 
December 12th. Ir. R. F. Vorke's paper on “ Water- 
Power“ has consequently been deferred until the January 
meeting. 


Explosion at Chicago, —The Central News says 5 tlt a 
disastrous explosion has occurred at the generating station 
of the North-Western Railroad, in Chicago. The building 
was destroyed. Five persons were killed and 13 Injured, 


„The 


The Pacific Cable Scheme. — It is announced by the 
Colonial - Office that the Pacific Cable Committee have 
accepted, on behalf of Her Majesty's Government, and of 
the Governments of Canada, New South Wales, Victoria, 
Queensland, and New Zealand, the tender of the Telegraph 
Construction and Maintenance Company for the manufac- 
ture and laying of the projected Pacific cable. The amount 
of the tender is £1,795,000, and the work is to be com- 
pleted by the end of 1902. The cable will run from Van- 
couver to Queensland and New Zealand, %% Funning Island, 
Fiji, and Norfolk Island. The Daily Teleyraph says —“ The 
total length of cable will be considerably over 7, 000 miles, 
and the stretch from Vancouver to Fanning Island 
approximately 3,500 miles—will be the longest cable in 
the world. The section from Fanning Island to Norfolk 
Island will be about 1,700 miles, from Norfolk Island to 
Brisbane 800 miles, and from Norfolk Island to the coast 
of New Zealand 500 miles. The American scheme for a 
cable between San Francisco and Honolulu has not got 
beyond the stage of having been favourably reported upon 
to Congress. In all the earlier British Pacific cable 
schemes, Honolulu was selected as the landing place of 
the first section, but on the annexation of the Sandwich 
Islands by the United States this was, of course, impossible, 
seeing that the cable was all-British.“ The contingency of 
American ownership of the Sandwich Islands was, however, 


foreseen as far back as 1888, and in order to provide against 


it Fanning Island was in that year annexed to the British 
Empire. The new Pacific cable, which will form the longest 
link in the all-British telegraph route to the greatest of the 
British Colonies, is the most important undertaking of the 
kind ever carried out under a single scheme. The other 
long-distance cables were mostly carried out in sections from 
time to time, as the necessities of commerce demanded. The 
exceptions are the trans-Atlantic lines and the recently laid 
cable from the Cape % St. Helena. In length the Pacific 
cable will be the longest direct wire in the world, as it will 
cover a distance of nearly 9,000 miles in all. The mano- 
facture of such a vast line is in itself a big task, and will 
occupy the greater portion of the time allowed for the estab- 
lishment of communication. The actual work of laying 
these long cables is by no means so difficult as it was in the 
days when the Great Eastern steamed across the Atlantic 
with the first American cable. Improved methods and 
machinery have reduced what was formerly a most serious 
undertaking, accompanied by much risk of failure, to 
practically mathematical certainty.” 


The Royal Society.—The annual report of the Council, 
which was submitted to the anniversary meeting of the 
Society last Friday, refers, among many other matters, to 
electric railway disturbances, the Hughes beyuest, and the 
electric lighting of H.M. Office of Works, as follows :— 


Electric Railway Disturbaunces.—The Committee appointed by the 
Board of Trade to investigate this question has made experiments 
near Stockton and in London with instruments devised by Mr. W. 
Watson, Assistant Professor of Physics in the Royal College of 
Science. No definite decision has yet been arrived at by the 
Board of Trade, but the matter continues to be a subject of grave 
anxiety to those interested in the protection of observatories and 
laboratories from extraneous disturbances. 

Hughes Bequest. — Under the will of the late Prof. Hughes, a 
bequest of £4,009 has been made to the Royal Society with a direc- 
tion to award the income annually as a prize, either in money or in 
the form of a medal, for the reward of original discovery in physical 
sciences. After ful! consideration it has been decided to award 
annually a gold medal, to be called the Hughes medal, not exceed- 
ing in value the sum of £20, together with the balance of the income 
to such person as the President and Council may consider the most 
worthy recipient, without restriction of sex or nationality, as the 
reward of original discovery in the physical sciences, particularly 
electricity and magnetism. 

Electric Lighting.—In consequence of an intimation received from 
Her Majesty's Office of Works that the system of electric lighting 
was not considered satistactory by that Department, the Council 
has, on the recommendation ot the House Committce, sanctioned 
the execution of exteusive alterations iu order to bring the installa- 
tion up tothe standard of modern requirements. It has also, on 
the recommendation of the Committee, arrauged for the permanent 
supply of alternating current to the building, aud for the exteusion 
of the direct current main leads, an arrangement which will, it is 
hoped, prove both convenient and economical on the occasions or 
the Society's soirées. The Council desires to record its sense of the 
great obligation it is under to Prof. Ayrton for placing his profes- 
sional skill and much of bis valuable time at the service of the 
Locicty iu this mitter. 
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The Electrical Engineer Volunteers. — We are 


informed that the President, Council, and Members of tlie 
Institution of Electrical Engineers are arranging for a 
reception of the. Active Service Contingent of the Electrical 
Engineers, Royal Engineers, Volunteers (due home at the 
end of this week) on the evening of Tuesday, December 18th, 
in the Covent Garden Opera House, which has been 
generously placed at their disposal by Mr. Rendle and Mr. 
Forsyth for this purpose. Ladies will be invited. A circular 


announcing the arrangements is about to he distributed 


among the members. 

We learn that at the dinner, of which Mr. Edmunds is 
hon. treasnrer, to he given at the Prince’s Restaurant on 
Monday, December 17th, the chair will be taken by Prof. 
Perry, the President of the Institution of Electrical Engi- 
neers, as Lord Kelvin, who presided at the send-off dinner 
given by the same group of hosts, is unavoidably prevented 
from attending. We are asked to remind those who intend 
to be present at the dinner to send in their applications as 
early as possible. In the event of there being vacancies 
through hosts at the previous meeting not being able to 
attend, applications will be dealt with in the order of date 
as they may arrive, for such seats as may be to spare. 


The -Accident on the City and South London 
Railway.— Major J. W. Pringle’s report to the Board of 
Trade, on the accident that occurred about 5.28 p.m. on 
September 26th, between the London Bridge and Bank 
stations of the City and South London Electric Railway, has 
been published. It states, says the Times, that owing to the 
failure of an armature an up train (No. 14), consisting of a 
locomotive and three eight-wheel passenger coaches, came to 
a stand in the up line tunnel, and whilst it was in this 
position the following up train (No. 13), of similar com- 
position, and travelling on the same line, get into the same 
block section, and collided with it. 
with the Westinghouse automatic brake, which seems to have 
been in good working order. The damage done was not 
great. Eleven passengers complained of shock, but none 
appear to have been seriously injured. All the platform 
lights at the Bank station, as well as the electric lights in the 
two trains concerned, and in the signal lamps between the 
Bank and London Bridge stations, were put out by the 
collision setting up a short circuit. Major Pringle reports :— 
„The cause of this accident is clear—viz., two trains were 
in one block section at the same time. Tt is also clear that 
all the signalling arrangements were in good order at both 
stations two minutes before the collision took place, and the 
accident cannot therefore be attributed to derangement in 
the signals. It does not appear likely that signalman Barnes 
had sufficient reason or time to tamper with the release key- 
box, and I therefore feel myself compelled to reject the sup- 
position that the outer home signal was ‘off’ when train 
No. 13 passed it, and to give it as my opinion that Driver 
Ironmonger and his assistant Geers passed the signal when it 
was at danger, and are responsible for the collision.” Major 
Pringle also states that the evidence points to the block 
rules having been broken on at least one other occasion, a 
very serious matter when the block sections are so short as 
on the City and South London Railway, and suggests that 
any tampering with the release-key boxes without opening 
them by the keys kept by the station inspectors should be 
rendered impossible. 


Gloves for C. S. Engineerx.— The Association des Indus- 
triels de France Contre les Accidents du Travail some 
months ago opened a competition for a special protective 
and insulating glove for the use of working electrical 
engineers. The competition, full particulars of which can 
be obtained from the Association, at 3, Rue de Lutece, 
Paris, closes on December 31st next. 


Automobile Electric Traction from Modena to 
Bologna.—The Adriatic Railway Company has proposed to 
the Minister of Public Works to institute an electric auto- 
mobile service between Modena and Bologna. The cars will 
have two classes, viz., second and third, and a carrying 
capacity of 68 persons, This new service is now being 
inaugurated, 


Both trains were fitted 


The Metropolitan Railway and Electric Traction. 


—The directors on Monday opened the tenders for applying 
electricity on portions of the Underground Railway. The 
meeting was held at the offices of the joint Committee of the 
two companies at 7, Victoria Street, and there was a full 
attendance of directors. Numerous proposals were received, 
but, in view of the important nature of the contract, the 
directors came to no decision on the subject. | 

We understand that among the tenders submitted to the 
Committee is a combined proposal on the part of Messrs. 
Mather & Platt, Messrs. Siemens Bros. & Co., and the 
Thames Ironworks; these three parties have arranged to 
divide the work between them, but each firm independently 
guarantees the execution of the whole. The technical and 
financial qualifications of this strong combination are un- 
doubted, and their manufacturing facilities are such as to 
ensure quick delivery—one of the most necessary require- 
ments of the case. 


— —— — 


Wireless Telegraphy.— The Belgian packet Princess 
Clementine, which is fitted with the Marconi apparatus, found 
it necessary recently during a gale to lower the topmast to 
which the aerial conductor was fixed. It was at first supposed 
that the considerable reduction in the height of the con- 
ductor which this entailed would render communication with 
the land stations impossible; but this, on trial, was found 
not to be the case. Throughout the voyage communication 
was kept up with Ostend, and when off Dover a message was 
sent to Dovercourt, Essex. The S/andard records some 
equally successful telegraphy to mail steamers at sea off the 
cost of Germany. Numerous experiments are now being 
made with the system in Germany, not only by the Post and 
Telegraph Departments, but also by the military authorities, 
The latter recently established a connection by wireless tele- 
graphy between the Brocken, the highest mountain in North 
Germany, and the Kyffhäuser, the highest summit in 
Thuringia, a distance of about 60 kilometres. Prof. Braun, 
of Strasburg, is said to have recently made great improve- 
ments on Marconi’s apparatus. He has discovered that 
there is a definite limit to the distance when the electric 
waves are generated in a primary wire, however strong the 
currents may be. He therefore employs waves in a primary 
to generate waves in a secondary conductor, as in the induc- 
tion coil, and these latter waves are used for the transmission. 


_Leyden jars are discharged through the primary to excite the 


waves. The waves generated in the transmitter are quite 
harmless. The range of Prof. Braun’s transmitting apparatus 
is said to be three times that of Marconi’s, But the range 
given (62 kilometres) does not come up to Marconi’s record. 


Personal.—Mr. Andrew S. Dunn, late telegraph super- 
intendent of the Caledonian Railway Company, has been 
presented by Her Majesty the Queen with a beautiful silver ink- 
stand, enclosed in a handsome morocco case, with an inscrip- 
tion as follows on the lids of the silver inkbottles :— 
“Presented to Mr. A.S. Dunn by Queen Victoria, November, 
1900.” Ou the inkstand there is also the monogram V. I. R. 
surmounted by the Crown. In a letter from Her Majesty's 
secretary, Sir Fleetwood Edwards, addressed to Mr. Irvine 
Kempt, general superintendent of the Caledonian Railway, 
Sir Fleetwood says: “The Queen understands that Mr. 
Dunn, telegraph superintendent of the Caledonian Railway, 
has recently bid. Her Majesty accordingly commands 
me to forward herewith a silver inkstand, which I would ask 
you to be good enough to present to Mr. Dunn as a mark 
of the Queen’s appreciation of the attentive personal service 
that he has for some years past rendered when travelling in 
Her Majesty’s train o and from Balmoral.” | 

Mr. C. E. Davies, of Bolton, has been appointed chief 
assistant electrical engineer to the tramway engineer at 
Cardiff. 


American Invasion.— It is now said that American 
experts are ready to invest large sums of money in improv- 
ing suburban transportation in connection with the surface 
and underground lines of London. For months past 
experts have been at work in the districts surrounding 
London, for 30 miles in every direction, and they are 
making elaborate reports upon the conditions of communica- 
tion, and the needs of the people.— Westminster Gazette, 
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Obituary.— We regret to have to record the death of Mr. 
Joseph Webster, Sectional Engineer of the Postal Telegraph 
Department, Lincoln. The deceased, who was only 40 
years of age, was a most valuable officer, and his services 
were held in high esteem by the Post Office officials. Mr. 
Webster joined the service at Leeds, and was afterwards 
transferred to the Superintending Engineer’s Office, North 
Midland District, Nottingham, saa appointed 
tothe Lincoln section. 


Appointments Vacant.—A mains superintendent is 
wanted for York. A meter superintendent and wiring 
installation inspector are required for Greenock. An 
assistant engineer is wanted for the Grimsby electricity 
department at £120 per annum. The Lancaster Corpora- 
tion wants an electrical engineer, at £300 per annum, to 
inaugurate the new tramways system. A resident electrical 
engineer at £300 per annum is required for the Ilford elec- 
tricity works. The Battersea Borough Council wants an 
electrical engineer at £350 per annum. A resident elec- 
trical engineer at £300 per annum is required for Perth. 
See “ Official Notices“ this week. 


Royal Institution.— The lecture arrangements before 
Easter include the following :—Prof. J. A. Ewing, six lec- 
tures on “ Practical Mechanics (experimentally treated), 
first principles and modern illustrations; The Right Hon. 
Lord Rayleigh, six lectures on “ Sound and Vibrations.” 
The Friday evening meetings will begin on January 18th, 
when a discourse will be delivered by Prof. Dewar on the 
„Gases at the Beginning and End of the Century.“ 


Correspondence.—We have received, too late for inser- 
tion in this issue, a letter from Mr. Theodore G. Chambers 
in reply to Mr. Oppermann’s letter on the “ Electrical 
Vehicle Trials.“ / 


Technical Education.—The President of the Board of 
Education has appointed a committee consisting of :—Sir 
William de W. Abney, K.C.B., F. R. S. (chairman); Sir 
Philip Magnus; Sir Swire Smith; Mr. G. R. Redgrave; 
Mr. W. Bousfield; Mr. W. Vibart Dixon; with Mr. A. E. 
Cooper, Board of Education, South Kensington, as secretary, 
to consider the best means for co-ordinating the technological 
work of the Board of Education with that at present carried 
on by other educational organisations. 


Change of Address.— The Consolidated Telephone Con- 
struction and Manufacturing Company are, on 20th inst., 
moving from Shaftesbury Avenue to more commodious 
premises at 38, Victoria Street, S. W. 


NEW COMPANIES REGISTERED. 


Brisbane Electric Tramways Investment Company, 
Limited (67,853).—This company was registered on November 20th, 
with a capital of £750,000 in £5 shares, to adopt agreements (1) 
with W. H. Adams, and (2) with the Brisbane Tramways Company, 
Limited, and to carry on the business of tramway and light railway 
constructors and owners, electricians, contractors, manufacturers of 
electrical and other plant, machinery, motors, cables, wires, accumu- 
lators and apparatus, builders of cars, omnibuses, and rolling stock, 
carriers of passengers and goods, &c. The first subscribers (each 
with one share) are :—J. B. Concanon, 28, Austin Friars, E.C., 
stockbroker; H. R. Beeton, 6a, Austin Friars, E.C., stockbroker ; 
A. P. Ledward, 29, Langland Gardens, N.W., gentleman ; A. M. Kyd, 
71, Cazenove Road, N., gentleman; G. Prynn, Nithsdale, West 
Cliff Parade, Southend, gentleman; T. B. Robinson, 3-4, Lime 
Street Square, E. C., merchant; and R. Gambles, 3-4, Lime Street 
Square, E.C., secretary. The number of directors is not to be less 
than three nor more than seven; the first are to be appointed by 


the subscribers; qualification, £500; remuneration, £1,000 per 


annum, divisible. 


Isidor Frankenburg & Co., Limited (67,889).—This 
company was registered on November 22nd, with a capital of 
£36,000 in £10 shares, to acquire, take over as a going concern, and 
carry on the business! of a manufacturer of and dealer in water- 
proof, rubber and leather goods and electric cables now carried on 
by Isidor Frankenburg, at the Greengate Rubber Works, Greengate, 


Salford, Lancs., and to adopt an agreement with the said vendor. 
The first subscribers (each with one share) are :—Isidor Franken- 
burg, Greengate Rubber Works, Salford, manufacturer; Merton F. 
Frankenburg, Greengate Rubber Works, Salford, manufacturer; 
Ralph J. Frankenburg, Greengate Rubber Works, Salford, manu- 
facturer; Carl O. Weber, Ph. D, Greengate Rubber Works, Salford, 
consulting chemist; Isaac Kriegsfield, Greengate Rubber Works, 
manager of garment works; H. G. Mabbs, Greengate Rubber Works, 
manager of cable works; 8. J. Rowe, Greengate Rubber Works, 
Salford, buyer; and Herbert Standring, Greengate Rubber Works, 
Salford, secretary. The first directors are Isidor Frankenburg (per- 
manent governing director, special qualification £1,000 shares), 
Merton F. Frankenburg and Ralph J. Frankenburg; ; ordinary 
qualification, £1,000 ; remuneration of governing director, £630 per_ 
annum; others as fred by the company. Registered office, Green 
gate Rubber Works, Greengate, Salford, Lancs. 


New Century Are Light Company, Limited (67,849). 
—This company was registered on November 19th, with a capital 
of £30,000 in £1 shares (5,000 preference), to adopt an agreement 
with W. G. Davis, and to carry on the business of electricians, 
mechanical engineers, suppliers of electricity for light, heat, power, 
or other purposes, &c. The first subscribers (each with one share) 

are :—R. Blewett, 22, Grove Road, Wanstead, articled clerk; C. 
Rose- -Cran, 13, Lancashire Road, South Hampstead, law student; 
J. H. Oliver, 2, Beresford Villas, Park Terrace, Southend-on- Sea, 
managing clerk; W. Brider, 43, Appach Road, 8. W., clerk; S. C. 
Whittle, 40, Carlingford, N., accountant ; J. Feil, 53, Klondike 
Road, Balham, S. W. , secretary ; and A. Lowry, 248, Thorold Road, 
Ilford, accountant. The number of directors is not to be less than 
two nor more than seven ; the first are M. Bush and A. C. Schon- 
berg; qualification, £200; remuneration, £100 cach per annum 
and £450 for the chairman. Registered office, 28, Victoria 
Street, S. W. 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Tunbridge Wells elec- 


Tanbridge tricity department for last year show that the 

Wells business is steadily growing. Mr. H. L. P. Boot, 
Corporation the engineer, in his report mentions the fact 
Electricity that the additional connections to the mains 
Accounts. have brought the number of lamps supplied to 


a figure equal to the number of inhabitants in 
the borough. Large extensions are in hand and nearing comple- 
tion; although they do not come into the accounts now presented, 
having been commenced in February of this year, they were con- 
templated early in 1899. The buildings will enable an additional 
24,000 lamps to be connected, and it is estimated that at the pre- 
sent rate of progress further expenditure on bricks and mortar will 
not be necessary for some 10 or 12 years. At present five Babcock 
boilers are in use, but owing to the difficulties with smoke and the 
exceptionally hard water taken as boiler feed the new steam-raising 
plant will be of the Lancashire type with superheaters. A con- 
densing plant will be put in, with water reservoir and cooling 
tower. A 400-Kw. Willans-Ferranti set being laid down will bring 
the total installed plant capacity up to 1,070 kw. The distribution 
system is being improved by the abolition of house transformers, 
while the mains laid aggregate about 40 miles in length. 

The capital expenditure is still small for the size of the works, 
particulars of which may be summarised thus :— 


GENERAL STATEMENT. 
1898. 1899. Increase. 


Total capital expenditure 437,818 £42,848 £5,025 


Number of units sold 334,709 496,297 161,588 
Number of lamps connected 24,000 28,502 4,502 
Gross revenue sa £7,381 £8,291 £910 
Gross expenditure 3,486 £5,170 1, 684 
Gross profit 7 see 3,895 £3,121 —774 
Average price per unit sold 512d. 3•57d. — 155d. 


When reviewing the 1898 accounts, we expressed the opinion that 
street lighting was being rather neglected. This is about to be 
remedied, as the Council during last year decided to add 262 
incandescent lamps, and the borough will now be lighted electrically 
throughout, except in the outlying streets, where no cables are laid. 
Mr. Boot states that the average price obtained from private con- 
sumers alone was 4°8d. per unit, and for public lighting, after 
deducting the cost of carbons, repairs, and trimmers’ wages, the low 
figure of 1°19d. per unit. Owing to the reduction in price, the 
receipts have been caused to dwindle per unit, and no less than 40 
per cent. of the output to private consumers was sold at 3d. per 
unit. The average prices obtained from different classes of con- 
sumers is as follows :— 


Public houses, &c. ... 3°9d. 
Private houses . . 4°9d. 


Shops *. 48d. 
Offices, &c. ... 60d. 


— 
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REVENUE STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Bale of energy ß. £7,138 512d. 87,381 £3°57d. — 155d. 
Meter rents, ko. 209 15d 266 13d. — 02d. 
Attending public lampe = 955 553 Z 27d. + 27d. 
. of ashes, &ko. ee 8 00d. 22 Old. + ‘Old. 
undry fees 26 ‘02d 69 - 03d. + ‘Old. 
Gross revenue £7,381 5°29d. £8,201 401d. —1°28d. 


SS — ——— — — — — 


The increase in the price of coal has affected the works costs, and 
complaints as to quality of fuel have been made showing that even 
at the higher prices coal has been a difficulty. The other items 
on the cost sheet remain either the same as in 1898 or have fallen, 
with the result that the + 15d. on works cost is wiped out, and 
total costs remain unaltered at 24d. Eliminating distribution and 
street lighting expenditure the works costs stand at 1:68d., and 
total cost at under 2°33d. 


Cost oF PRODUCTION. 


- 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Coal “6 +e +e £1,351 97d. £2,446 1°18d. 21d. 
n Toom stores and engine) 146 11d. 220 11d. ‘00d. 
es an incurred ) ` : 
in generation and distri 632 45d. 787 88d. — 07d. 
bution oer 
an m nance 
buil 155 11d. 254 . 
boilers, 99 ae aie Tee 
Works cost £2,284 164d. £3,707 1°79d. + 15d. 
Ro tes and ta 80 . ° = 
nt. pment A T 28 213 15d. 300 14d. — 01d. 
6a OF m — . ° —' 
— 3 iag engt | 814 58d. 1,048 »51d. 07d. 
G on eral tee 
printing, law charges 81 175 13d. 115 06d. — 07d. 
Other expenses 28 ii , 
Total costs .. 43,486 250d. £5,170 250d. 00d. 


The net profits have been adversely affected by the reduction in 
price for supply. Had no change been made, they would last year 
bave been £3,130. Financial charges have increased by £633, and 


now represent 1'14d. per unit. The net profit is now £765 (or 37d. 


per unit), and this added to the balance brought forward, gives a sum 
of over £2,000, out of which the Council have been recommended 
to devote £1,000 to the reserve fund. 


Prorrr STATEMENT. 


1898. 1809. 
Interest on loans. e 4890 41,214 
Sinking fund for repaym ens 833 1,142 
Net profit carried to credit of rates 900 eek 
„ n being surplus.. .. o 130 765 
” „ expended in increasing pressure, &0. 1,142 


Gross profit . 


— —————E 


CITY NOTES. 


Kalgoorlie Electric Power and Lighting Company. 


THE first report to September 30th, to be submitted to the meeting 
to be held in London on 10th inst., states that the progress of the 
operations of the Corporation from unforeseen causes has been 
considerably delayed. These include obtaining a freehold title to 
property ; also deciding upon the most suitable plant for evaporating 
the salt water obtained from the well already sunk. To aid the 
Board to obviate these difficulties an alternative site was proposed 
but was found to be unsuitable. A satisfactory solution has now 
been arrived at, as regards both evaporating and condensing plant. 
This, however, involves the expenditure of more capital per B. p. 
than was originally intended, and it is now found that instead of 
£150,000 producing a plant of 4,500 1. H. P., it will cost the Cor- 
poration £135,000 to erect a plant capable of producing 2, 400 I. H. P. 
The Corporation's consulting engineers estimate that the net 
earnings on this plant will be about 16 per cent. on £200,000. The 
works have been so planned that additional R. P. will cost very much 
less in proportion, and further, that when the Government water 
scheme is carried out, the production of electricity can be largely 
increased at a small cost. The Board recommend the erection of 
the plant as quickly as possible, and orders for such portions as are 
at present difficult to obtain, owing to the congested state of 
engineering works, have been already placed, and will shortly be 
ready for delivery. A shaft to serve as a well, or for mining 
purposes, has been sunk, and a steam winding plant erected. 
Large cross-cuts are now being driven to serve as reservoirs. A 
supply of water has been cut amounting to 24,000 gallons per 
24 hours, which is considered sufficient for the Corporation's needs. 
In sinking the well a lode formation was intersected which by 
assay showed gold. Should good lodes be bisected in cutting the 
reservoirs, it is the intention ofjthe Board to form a separate 
syndicate, or company, to developithe mining rights. 


The India-Rubber, Gutta-Percha and Telegraph 
Works Company, Limited. 


THE directors’ report for the year ending September 30th, 1900, to 
be presented at the meeting next Thursday, says that the accounts 
show, after provision for doubtful debts, a net profit for the past 
12 months of £67,238 188. Adding £31,511 88. 10d. brought - 
forward, and deducting £12,560 interim dividend paid in Juue, 
there remains a disposable balance of £86,250 6s. 10d. The directors 
recommend the distribution of 15s. a share, free of income tax, 
amounting to £37,500, making with the interim dividend paid in 
June, a total payment of 10 per cent. forthe year, and leaving 
£48,750 68. 10d. to be carried forward. The general business has been 
fairly profitable, although the price of raw material continued high. 
The cable steamer Buccaneer has been employed on charter to the 
Western Telegraph Company, and the ss. Si/vertown laid a cable 
between New York and Canso (Nova Scotia) for the Commercial 
Cable Company. Since the closing of the financial year the manu- 
facture and shipment of another cable for the same company has 
been completed, and the ss. Silvertown is now awaiting orders to 
proceed with the laying between Waterville in Ireland) and 
Weston-super-Mare. The works at Silvertown and Persan have 
been maintained in their usual state of high efficiency. The em- 
ployment of electricity for the transmission of power in the former 
is being extended. The board has sent a representative to South 
Africa with the view of opening an agency there. Major Leonard 
Darwin and Mr. Robert Kaye Gray, the retiring directors, offer 
themselves for re-election. 


Allgemeine Elektricitits-Gesellschaft. 


THE report on the business of this famous German electrical com- 
pany for the past year (1899—1900) shows steady progress in output 
and the maintenance of the former high rate of interest (15 per 
cent.) on capital. The directors, however, appcar to have some 
foreboding of a coming depression in the electrical industry, 
and provide for this by increasing the contribution to the 
reserve fund. To show the advance they have made on last ycar, 
they state that this year they have turned out 16,418 machines, 
having a total output capacity of 153,241 xw., while last year 
the numbers were 11,438 machines, having an output capacity 
of 145,499 xw. The total number of employés of the com- 
pany in October this year was 17,361. The yearly output of 
incandescent lamps has increased by 1 million. A new branch for 
the manufacture of the Nernst lamp has been added to this depart- 
ment. After some successful experiments with this lamp in small 
towns, the company has now begun to introduce them in Berlin. 
The delay in the wholesale production of these lamps, is said to be 
due to the time which it takes to train workmen in their manu- 
facture. The company evidently believes in the invention and 
anticipates in the future a great demand. The number of electric 
lighting and electric traction installations which the company have 
carried out at home and abroad are too numerous to mention. For 
the transmission of power, they assert that polyphase systems are 
fast taking the leading place. The capital of the company is now 
£3,000,000. The Electrical Company, Limited, of 122 and 124, 
Charing Cross Road, are the sole representatives of the A. E. G. for 
Great Britain and Ireland. 


Venezuela Telephone and Electrical Appliances 
Company, Limited. 


Sm Doveras Fox presided at the meeting of this company held at 
the offices in Lombard Street on Tuesday. He referred to the bad 
trade and political disturbances in Caracas which caused a falling 
off in the general business. Nevertheless, the accounts showed a 
a profit of £6,763, and after providing for debenture interest and 
preference dividend up to June 30th, a balance of £1,959 remained. 
Their manager had informed them that a severe earthquake had 
occurred in Caracas since the date of the accounts, and they were to 
be congratulated that more damage was not done to their property. 
It had not really-been seriously interfered with, but the carthquake 
had had its effect on the general business, and some of their tele- 
phones would have to be removed. The board regarded it as 
prudent, in view of all the circumstances, to pass” the dividend. 


Matters were now improving, and if the political world kept quiet 


—which seemed almost impossible in that country—the company 
would have a good future. The report was adopted. 


Prospectuses. . 


Tux subscription list of the South Lancashire Electric Traction and 
Power Company, Limited, opened on Monday last and closed on 
Wednesday. The share capital of the company is £880,000, 
divided into 600,000 6 per cent. cumulative preference shares 
and 250,000 ordinary shares, all of £1. £750,000 44 per cent. 
first mortgage debenture stock has also been created. The 
debenture stock and £400,000 of the preference shares have 
been offered for subscription. Under the scheme, a complete 
system of clectric traction in South Lancashire will be established 
with cars running between Liverpool and Mauchester, through 
Prescot, St. Helens and other towns in the district, and with brauch 
connections from the main line to Wigan, Bolton and other impor- 
tant centres. The company intend to supply energy for lighting, 
and to work goods traffic. Under the South Lancashire Tramways 
Act of 1900, the company will enjoy the right of using the lines for 
aminimum period of 51 years: 


esp t 


920 


THE ELECTRICAL REVIEW. [Vol 47. No. 1,202, DEoEwBER 7, 1900. 


An estimate of profits is given, which, taking an annual average 
of 5,000,000 car miles run, with gross receipts 9d. per car mile, 
shows a net profit of £84,375 perannum. This is, of course, when 
the complete system gets to work. The purchase price has been 
fixed at £350,000, payable as to £50,000 in cash, £50,000 in prefer- 
ence shares, and the balance in ordinary shares. The vendors are 
J. B. and J. Atherton, who have borne the expenses of securing 
powers, forming companies, and generally promoting the under- 
takings which are included in the scheme. Mr. A. H. Gibbings is 
the engineer-in-chief, and Kincaid, Waller & Manville are consulting 
engineers. The secretary is Mr. A. Tracey, 41, Castle Street, 
Liverpool. 


The London and Westminster Bank is authorised to receive sub- 
scriptions at £5 5s. per share for 13,363 £5 six percent. cumulative 
preference shares of Edmundson’s Electricity Corporation, Limited, 
forming part of 20,000 similar shares, the remainder of which— 
6,637—were subscribed for at the same price by the share and de- 
benture stockholders of the company in August last. The present 
issue is made for the purpose of providing funds for the completion 
of central stations which are now in progress in Montrose, Brechin, 
Melton Mowbray, Lymington, Sandown and Shanklin. The list is 
expected to close to-day. — ä 


The Eleetrie Timber Seasoning Company.— The 
second ordinary general meeting of this company was held at 
Charlton on Tuesday, Mr. E. H. Stevenson presiding. The report 
to June 25th, 1900, was adopted. It showed that the works are now 
finished and equipped for economical operation, the working of the 
process having been also begun. Mr. W. C. Johnson and the Comte 
de Montaigu have resigned directorships. It was stated that the 
drying chambers at the works are designed on an entirely new 
principle invented by Prof. Hearson, a director. 


Western Telegraph Company, Limited.— The direc- 


tors have declared an interim dividend of 38. per share (6 per cent. 


per annum), for the quarter ended September 30th last, and payable 
on December 21st. The transfer books will be closed from Decem- 
ber 14th to 20th. 


St. Helens Cable Company.—The directors have 
declared a dividend of 6 percent. The transfer books are closed 
from 1st to 10th inst. 


Stock Exchange Notices.—The Committee has appointed 
special settling days as under:—Wednesday, December 12th: 
Castner-Kellner Alkali Company, Limited. Further issue of 150,000 
shares of £1 each, fully paid, Nos. 300,001 to 450,000, and has 
ordered same to be quoted in the Official List. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the week end- 
ing November 24th were £186; correspon period last year, £161; de- 
arenes 3 Total to date, £19,712 ; corresponding period last year, 219,787; 

ecrease, £25, 


Bristol Tramways and Carriage Company.—The receipte for the week endin 
November 30th were £2,967 98. 8d.; corresponding period last year, £2,096 
lls, 10d.; increase, 178. 54. 


Central London Railway.—The receipts for the week ending December Ist 


were £5,766; previous week, £5,755; increase, £11. Total receipts to date 
(18 weeks), £05,687. Miles open, 6. ` j E 


City and South London Railway.—The oe for the week ending December 
ma afti ae 5 5 week a i year, £1,058 ; greases £851. 

i ; correspon ast year, £21,561; incre 
£14,299, Miles open, 1900, 44; 1899, fl. treater gi 


Cork Eleotrio Tramways and Lighting Company.—The recei for the week 
ending November th were £3827 63. 10d; c oorrespo are last year 
sponding period last year, £18,216 16s. 11d.; increase, £1,480 Ss. 10d. 


Dover Corporation Tramways.—The receipts for the week ending December 
ist were £157 12s. 74d.; corresponding week last year, £154 108. 8d.: 
increase, £8 8s. 44d. tal to date, £9,920 88. 5§d.; corresponding period 
last year, £9,462 148. 2d.; inorease, £457 lás. Miles of track open, 
1900, 8; 1899, 8. Oar run, 1900, 4,982; 1899, 4,788. Number of oars, 
1900, 11; 1899, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
November 80th were as follows —D. U. T. Co., electric cars, £8,265 88. 114. ; 
ditto, horse cars, £24 15s. 10d.; D. 8. D. Co., electric cars, £651 88. 8d.; total, 
£8,941 88. 5d; correspon week last year—D. U. T. Co., electric oars, 
£2,754 lls. 8d.; ditto, horse cars, £171 168. 7d.; D. B. D. Co., eleotrio cars, 
2665 6s. 6d.; total, £3,591 14s. 9d.; increase, £819 18s. 8d. ; ag te to 
date, £108,014 17s. 7d.; agsrogato to date last year, 16s. 2d.; 
Increase, £10,671 1s. 65d. e mil worked is 44 miles electrically, 
1 mile by horses, as against 96 miles e eotrically, 8 miles by horses, for the 
corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending December 
2nd were £1,569; corresponding week last year, £1,747; decrease, £178, 
Eons; morendo, zun Jaller open. 6 89 Salat, 180 period last yoar, 

:028; i es open, 6°57 chains. 
embarkation of troops for South ica, j A 
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STOCKS AND SHARES. 


Wednesday Evening. 
THE demand for electrical supply shares and Debentures shows no 
sign of slackening, and the dealers in the market are experiencing 
what they describe as a comparatively gooditime. N otwithstanding 


the activity, prices show little or no fluctuation. It is in the tele- 
graph section that the principal changes have occurred this week, 
the break in the Eastern division somewhat demoralising the rest 
of the list. The electric railway market is dull, Waterloo and 
City stock excepted, and the prospect of a “tube” mania does not 
invigorate the securities already known in the Stock Exchange. 
There is a better feeling in the manufacturing section, largely duc 
to the Telegraph Construction Company having secured the contract 
for making and laying the Pacific cable, and traction shares are, in 
the majority of cases, harder. 


Our last week's exposé of the British Street Electric Tramways 
Company was followed by a host of condemnatory notices in other 
journals, and it is to be hoped that the number of people who 
subscribed is exceedingly small> That there were some who dis- 
regarded the warning is shown by tbe complaint of one applicant, 
who averred that he received an allotment of shares in a suspiciously 
short time after sending in his papers. Needless to say, there is no 
price in the market, nor is it likely there will be one. 


Traction shares generally are harder, British ElectricOrdinary being 
10s. better, the Preferences unchanged, Buenos Ayres and Belgrano 
electric trams have been an active market on the excellent traffics 
lately cabled across. Some of the improvement is, no doubt, due to 
the visit of the Brazilian President to Buenos Ayres, but 
the line appears, beyond this ephemeral cause, to be doing well. 
Singularly enough, the A Preference are entirely neglected, the 
demand running on the B” shares, which are now 43. The “A” 
issue at 54 looks as though it might go better; it is entitled to a 6 
per cent. cumulative Preferential dividend. 


Cape Electric Tramway shares are now ex both dividend and 
bonus. The price of the new shares is 1s. premium, and Thursday, 
December 6th, the last day for applying. No money becomes 
payable until next New Year's Day. 


The South Lancashire Electric Traction and Power Company, of 
which we gave brief particulars last week, does not commend iteelf 
to the Stock Exchange. It is pointed out that the purchase price is 
exceedingly high, and, considering the area over which the company 
is to operate, the working capital appears to be inadequate. Con- 
sequently no market has been made in either the company’s shares 
or Debentures. On the other hand, the Edmundson's Preference 
issue commands investors’ attention, andshares are changing hands 
on the basis of 4 40 § premium. The security for these shares, 
which have been publicly offered, is quite sufficient. 

As regards the other supply companies, the market for Metro- 
politans continues dull, and although no further call is recorded 
there have been a good many sellers about this week. The eterna 


squabble with the Marylebone authorities is at the bottom of the 


trouble. 


Pronounced flatness has overtaken the shares of the Twopenny 
Tube.” Central London Ordinary have Leen done as low as 94, and 
all sorts of reasons are assigned for the slumplet. One is that the 
railway's sleepers are wearing out at an alarming rate; another, 
that litigation is threatened by some of the householders in the 
West End because the vibration caused by the C.L.R. trains is 
damaging their property. Our own impression is that a “bear” 
clique is deliberately “raiding” the market for its own purposes. 
The lowest price touched by the shares during the current year is 
813, but we do not see any indication of the present fall being 
carried to this extent. City and South London stock is still under 
its new issue cloud, but Waterloo and City Ordinary has put on a 
point. | 

Telegraph Construction and Maintenance shares have risen to 40 
on the announcement referred to in our opening paragraph. The 
company and its shareholders are to be congratulated upon having 
secured the contract for the new cable, and the market in manu- 
facturing shares, as a whole, should go better. The Telegraph 
Construction having this work on hand, will not be able to under- 
take very much else for another two years; and kindred concerns, 
now that their principal competitor is full of work, must benefit by 
securing orders that might otherwise go to the Telegraph Con- 
struction Company. Allowing for the dividend, there has been a 
drop of 6s. in Telegraph Manufacturing Ordinary shares, but the 
Preference do not move. 

Telegraph securities are weak. There is a good deal of undi- 
gested stock in the market, and any fresh sales serve to accentuate 
the weakness. Eastern Ordinary, after keeping at 1424 all the week, 
fell to 1404 this afternoon (Wednesday), and Eastern Extension 
shares also shed 4. The senior securities of the companies are weak, 
and the dulness extends to Indo-European Telegraph shares. Cuba 
Telegraph shares have lost 10s., both as regards Ordinary and Pre- 
ference. The issue of a new Havana Tramways Company, to which 
we have previously referred, is again postponed, owing to the action 
of the American syndicate interested in the scheme. 
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96,900 | African Direct Telegraph, 4 % Debs. 99 —103 99 —103 SE ai 
119,700 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. a *. | 85 — 90 85 — 90 l sts 
822,700 | Anglo-American Telegraph ... Stock; 3 £3 98. 73/6 | 53 — 56 53 — 56 ae i 

3,088,540 Do. do. 6 % Pref. Stock| 6 6% 6 %| 98 — 100 | 97 — 99 993 | 98} 
3,088,540 Do. do. Deferred : 18s. %'£1 78. 10§4— 11 104— 10% | 108 H 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 4 3 417 3— 33 3 — 33 wah ‘ity 
13,333 3008 Commercial Cable 3100 | 8 8 8 % 165 —175 165 —175 ee ony 
1,589,496/ Do. do. Sterling 500 year 4 4 % I Deb. Btock Red. .. ꝗꝙ | see 102 —105 102 —104 1034 | 103 

16,000 Cuba Telegraph oe 10778 7 62— 72 6 — 7 7 6 
6, OO0 Do. 10 Pref. 10 10 10 *. | 144— 151 15 — 16 sss sso 

12,931 | Direct Spanish Telegraph _... 985 sib Sue 5 | 4 5 415 17 3— 44 34— 44 ate 28 

6,000 Do. do. 10% ives Pref. ... ate 5 10 tea zas 9 — 10 9 — 10 si 825 

30, 000 Do. do. 44% De oe Aes .... 100 —104% 100 —104 mw. 

60, 710 / Direct United States Cable 20 34 | 38% 3 Y | 104— 104 | 104— 103 104 104 
120,000 | Direct West India Cable, 44 % Reg. Deb. st . . | 99 —102 99 —102 as p 

4,000,000 | Eastern Telegraph, Ord. Stock. Stock 7 % | 7 % 7 % 140 —145 128 —143 143 140 
1,826,888 Do. 34 Pref. Stock sa Sus 97 —100 96 — 99 97 96 
1,432,268/ Do. Mort. Deb. Stock Red. Stock 4 oh . 112 —116 110 —114 113 ee 
250,000 | Eastern Extension, 3 and China Telegra 10 7 7% 7 14 — 141 134 — 143 144 1313 F 

50,000 Do. Nos. 250,001 to 300,000 (iss. at £3 pm. all pd Po aut 189 6}— 64 9}— 92 Dt 350 1 

320, O00 / Do. 4 Deb. Stock ... Stock 4 % 113 —118 113 —118. 8 iss | 
Eastern and South African Telegra h, 4 % Mort. Deb. 

300, 000 / 87 115 3,000, red. eri 100 100 —103 |100 —103 gan a 

200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 bas sag . | 99 —102% | 99—102% . 

180,227 | Globe Telegraph and Trust es ss 44 54 53% 104— 108 | 10{— 10} 103 10,', 

180,042 Do. do. 6% Pref... 6 6 . 15 — 153 15 — 154 13578] 154 

150,000 Great Northern Telegraph, of ere ae 0 123 31 — 33 31 — 33 31 det 
Halifax and Bermuda Cable, 43 Ist Mort. Deb, ; 

84,300 1 5 1b. | 9902 | 99-102 7 .. | a 
17,000 do-European Telegraph 25 10 % 10 % 10 % 49 — 53 48 — 52 
100, 000% London Platino-Braxilian Telegraph, 6 % Debs. 100 65 . 104 —107 104 —107 
72,680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 i i oe — | 28% 1— 1 ł4— 1 
86,492 Do. do. do. 5 % Pref., Nos. 1 to 86, 492 1119175 5 5 1— 1 1— 1 gs 
590,000 | National Telephone, 1 to 590,000 ... 5 6 & 6% | 5 48— 4$ 48— 48 44 49 
15, 000 Do. 6 % Cum. 1st Pref. 10 6 6 6 12 — 14 12 — 14 124 | .. 
15,000 Do. 6 V Cum. 2nd Pref. ... 10 6 7 6 6 12 — 14 12 — 14 . 

250, 000 Do. 5 % Non- cum. 3rd Pref., 1 to 250,000 5 5 5 7 6 5 — 5} 5 — 54 5 
2, 000, O00“ Do. 33 % Deb. Stock Red. ae Stock 34% | 34 34% | 96 — 99 96 —99 ie 
500, Do. 4% Deb. Stock Red.. 100 T % {101 —104 101 —104 103 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 15 „ 5 5 5 — 1— 13 ie 
100,000/| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... 100 4 ... 101 —104 101 —104 

11,839 | Reuter’s. 46.8 5 7 55 „ 5 7 — 8 7 — 8 cas 

3,381 Submarine Cables Trust 15 ee = . | Cert.) ... die . 125 —130 124 —129 124 
58,000 | United River Plate Telephone ats 5 5 6 * 7 44— 5 44— 5 Sis i 
16,639 Do. do. 5 % Cum. pref. Nos. 116 639 . ise bh 5 — 53 5 — 53 : 
23,361 Do. do. Nos. oo 640 to 40,000 i pd. Ol aes 9 0 34— 32 341— 32 sist y 
179,947 Do. do. 5 % Debs. . Stock] ... : 104 —107 1104 —107 107 ‘ 
171,006 | West African Telegraph, 5 % Debs... 100 | 99 —102 99 —102 ae 
30,008 West Coast of America, Nos. 1—30, 000 and 53, 01—53, 008 24 i age we — — pay 10 
150,000 Do. do. 4 % Debs., 1—1 500 gua. by Bras. Sub. Tel. | 100 wee we | oe 100 —103 100 —103 ai wel 
307,930 Western Telegraph, Ltd., Nos. 1—207,930...  .. «| 10 7 % 7 J 7 J 14 — 14 14 — 143 145, 14 
75, 000 Do do. 5 % Debs. 2nd series, 1906 1000 a . . 103 —106 103 —106 se va 
348,777 Do. do. 4% Deb. Stock Red. P 100 beg . . 102 —105 102 —105 
88,321 | West India and Panama Telegraph .. ‘i vies . 10 f 2 | 8% ł}— 1 3— ixd 
34,563 Do. do. do. 6 Cum. Ist Pref. ... | 10 6 Pi ix 64— 73 6 — 7xd 

4,669 Do. do. do. 6 Y Cum. 2nd Pref.... | 10 6 ‘ 5— 7 5 — 7xd 
80, O00“ Do. do do. 5 % Debs., Nos. 1 to 1,800 | 100 5 105 —108 105 —108 

ELECTRICITY SUPPLY COMPANIES. 
i 

19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19, 12 5 | 4 & 6 % e N ies S 6%|7— 8 7— 8 fe 985 

12,000 Do. do. 7 52 Cum. Pref... 517 a a 84— 94 | B4— 93 a 85 
50,000 Charing Cross and Strand Electricity Supply 57 „ 8 „ 9 1 92 — 104 93 — 104 10 9} 

20,000 Do. do. do. do. 44% Cum. Pref. 5 | = 8 en 54— 6 51— 6 Nee = 

34,000 Chelsea Electricity Supply, Or 5 6 : (6% 6 62— 7 64— 7 7 ts 
150,000 Do. do. do. % Deb. Stock Red. Stock 43 te | . . 110 —113 110 —113 igs ye 

70,579 | City of London Electric Lighting, Ord. 40,001—110, 579.. 10 10 | 6 4 5 9— 10 9 — 10 10 94 

40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 6 W . 13 — 14 13 — 14 1322 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid | .. 5 W ... | .. 125 —130 125 —130 128 1263 

40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 140, 000 10 nil ni! 4 5 84§— 84— 94 Ga 

20,000 Do. do. do. 6 % Pref., 40,001 60,000 10 6 6 . 11 — 12 11 — 12 111 a 
200, 000 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. . sE Pi .. 108 —111 108 —111 aA csi 

35,500 | Edmundson’s Elec. Corp., Ord. Shares 8 25 S 44— 5 44— 5 ye Gs. 

75,000 Do. do. 43 % 1st Mort. Deb. Stock. 100 | ... ya .. 101 —104 101 —104 8 a 
110,000 | London Electric Supply Corporation, Limited, Ord. ae 3 See ea P 1ł— 24 14— 2} ji 505 
49,840 Do. do. do. 6 Pref. 55 6 « | 44— 5h 43— 553 5 >A 
250,000 Do. 1 do. 4% 1st Mt. Db. Stock Rd. Stock .. {100 —102 100 —102 : py 

85,000 | Metropolitan Electric Supply, 101 to 62,500 5 10 6 | 5% | 5 „ 121— 134 | 124— 134 133 127 
220,000 Do. 43% First Mortgage Debenture Stock . . 43 „ 112 —115 112 —115 sed 85 
230,000 Do. 34% Mort. Deb. Stock Red. Stock... bee .. | 97 —100 97 —100 994 

6,452 | Notting Hill Electric Lighting . ee fai 10 6 „ 6 | 7% 142— 154 | 144— 151 1453 

40,000 | St. James’s and Pall Mall Electric Light, Ord. es 5 143% 144% 144% 15 — 16 15 — 16 154 

20,000 Do. do. 7% Pree. 20,081 to 40,080 5 74 7 777 8 — 9 8 — 9 8; 
150,000 Do. do. 33 % Deb. Stock Red. 10 . 100 —103 100 16 

12,000 Smithfield Market Elect. Supply, On a ee eh oe : 2 — 2 2 — % |... 8158 

50,000 Do. do. 4% Deb. as ade 100 TE | 85 — 95 85 — 95 

65,000 South London Electricity Supply, Ord. sich 5 22— 3h 23— 34 „ 

70.900 Westminster Electric Supply, Ord.. 101 to 80. 000. 5 12 2 Y 12 12 % 13 13 Y 1 1 12 — 13 12 — 13 12134 12 


Stock 
or Dividends for 


NAME. mas the last three years. 


* Subject to Founders Shares. 
Unless otherwise stated all shares are fully paid. 


921 
SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
| Business done 
Closing d 
Quotations week ended 
í 
{ 


Quotations on Liverpool Btock Exchange. 
Dividends paid in deferred share warrants, profits being used as capital, 


December 5th. | December Sth, 
1900. 


Highest. Lowest. 


1 
Dividends marked § are for a year consisting of the latter part of one year and the fir-t part of the next, 


* 


— — — — — — — ——— . a 


* 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Divi Closing Closing | Business done 
Taane. = bee the last three years, | Jer, , | Quotation | week, ended, 
` t | 1697. | 1898. | 1899. Highest | Lowest 
20,000 |: British Aluminium 7 Y Cum. Pref. . 10 M 9 — 10 9 — 10 iin ne 
300,000 Do. do. 5% 1st Mort. Deb. Stock Red. Stock} ... ie 91 — 95 91 — 95 8 aes 
` 45,000 | British Electric Traction 1 bs 10... 6% 1384— 144 | 14 — 15 14550 143 
50,000 Do. do. 6 % Cum. Pref. „„ Oy - ces ae 12 — 13 12 — 13 1241 123 
350,000 Do. do. 5 % Perpetual Debenture Stock . Stock 120 —123 120 —123 122 1214 
85,0002 F British Electric Works Co., Ord. £1 shares, 50, 001 —135, 000 no— h 1— 7 say ms 
50,000 if Do do. 6 B Cum. Pref., 150,000 sis 4— 8— 3 > 
500 [ Do. do. 44 Y 1st Mort. Deb. 100 97 — 99 97 — 99 . 
70,000 | British Insulated hbase ie 5 15 ö % 15 5 % 20 0 % 10 — 11 10 — 11 a 
70,000 Do. do. Cum. Pref. 5 5a— 6} 51— 6} ss 
90,000 | Brush Elecl. Enging., 1 to 90,000 2 18— 18 18— 1% si 
90,000 Do. do. Non-cum. 6 Y, Pref., 1 to 90,000 2 A 6 7 ae 23 2 — 2} 2 23 
125, 0001 Do. do. 4% P Perp. Deb. Stock we wee [Stock 2111 1106 —111 = ee 
108,710 Do. do. 43 % Perp. 2nd Deb. Stock Stock 1 103 —105 |103 —105 e 
30,000 | Callender’s Cable Construc Hon shares, Nos. 1—30,000 5 124% 15 5 * 15 5 * 2 133 121— 133 12734 123 
40,000 Do. do. 5 % Cum. Pref. eas 5 51— 58 53 
90, 000 Do. do. 44 % 1st Mort. Deb. Stock F Red B ock 5 —114 110 —114 ris 
206,297 | Central London Railway, Ord. Shares san a ia 10 10 — 104 91— 97 108 9 
78,703 Do. do. Pref. half- shares 5 5 — 5} 4— 44 5} 443 
78,703 Do. do. Def. do. „ 5— 5 | 4—5 41 
855,000 | City and South London Railway Stock 15% 24% 14% 52 — 56 52 — 56 
37,500 | Do. do. Ord. shares Nos. 22,501 to 60,000 . 10 44— 41— 5h 4} ‘ 
54,000 | Crompton & Co., Nos. 4 to 5 alee a ae: 324 6 * 74% 31— 4 34— 4 
Do. 5 % 1st Mort. Reg. Debs., 1 to 
200,000 £100, and 901 to 11,000 of £50 red 99 —102 |99 —102 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 5 6 7 6 6 1}— 23 1 — 23 
17,139 Do. do. do. “A” Shares, 01—017,139 5 6 6 6 31— 44 34— 44 ; 
344,023 Do. do. do. 4% Deb. Stock Rete 100 ax . | 90 — 92 90 — 92 ; 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. Poupa 100 | ... se . . | 96 —100 96 —100 5 
112,100 Electric Construction, 1 to 112,100 ... 2 6 6 6%| 2— 2 2 — 2} 28 2 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000... 2 7 7 & .. | B= 3 22— 3} 22 
182,500 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock] ... 825 . . 102 —105 102 —105 
9,6007 Greenwood & Batley, 7 % Cum. Pret., 1 to 9,600 .. 10 | 7 7 7 10 — 11 10 — 11 
30,000 Henley's (W. R Telegraph Works, Ord. ... sie 5 12 14 5 15 123— 133 | 124— 133 123 
30,000 Do. do. 43 % Pref. ... 5 7 7 5i— 52 — 
50,000 Do. do do. 44 Mort. Deb. Stock... Stock 44 bee 108 —112 108 —112 Rr 
50,000 | India-Rubber, Gutta-Percha and Telegraph 9 .. | 10 10 10 0 % 21 — 22 21 — 22 211 21} 
300,000 Do. do. do. 4 % 1st Mort. Deb 100 | ... *. 100 —103 100—103 my 8 
37,500 Piro poel Overhead Railway, Ord. ... sa 10 3 38% 8 81s 84— 83 "r 
10,000 it do. Pret., £10 paid 10 5 134— 134 | 134— 133 ae 5 
37,350 fie sk Construction and Maintenance sei 12 & 37 — 42 38 — 42 411 372 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 5101 —104 101 —104 N 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 5 8 % 12 5 104— 114 10 — 11 Kd 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000. 5 a 51 — 955 51— ë | 
640,0002 Waterloo and City Railway, Ord. Stock . 1100 ays 3 % 3 E 92 — 93 — 96 941 


+ Quotations on Liverpool Stock Exchange. 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Brompton and Kensington, 44 % pe of £100, 108—106. 
National Electric Free Wiring, 12/6 paid, }—4. 
Oldham, Ashton, and Hyde ectric (216 pd.), Ord., 164—174. 
Do. do. . (£10 pd.), 10—10}. 
* From Birmiogham | SONS List. 


3 and Knightsbridge Electric Lighting, Ordinary £6 (fully 
12—18; Ist Preference Cumulative 6 00 25 5 (tally 7 ify” oa) 64-11. De- 
9 102—1065. Dividend, 1899, on Ordinary Shares 
*T, Parker, £10 (fully paid), 162. 
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MARKET QUOTATIONS, Wednesday, December Sth. 


CHEMICALS. &c. This week. Last week. Ino. or Deo. | METALS, &o, (continued.) | This week. | Last week. jine. or Dec. 
a Acid, Reyer conten per owt, 5/ | 5/0 | T | g Copper a c z es per ton £86 £86 
a, Nitri T .. per cwb. 22/ 22/- g ” .. per ton £86 £86 
a n Oxalio ss is . per owt. 82/- i 82/- | 6 n (Mieotrotytio) Bars .. per ton £83 10 £88 10 
a „ Bulphurio.. .. . per ct. 5/6 | 5/6 Ee oe i . per ton £9 
a Ammoniac, Bal. per owt. 89/- 89/- „ 4; i naa .. der ton £8510 | £8510 | 
: Ammonia, Muriate (crystal) «. per ton 438 10 £8810 | e i a H.C. one per lb. 12 
per ton £80 £80 | JS Ebonite Rod. % Age .. per lb : | J- 
å Bleachi powder 255 .. per ton 27 £17 j Sheet 2 a .. per lb. 57 i 
a Bisulphide of Carbon .. perton! £15 £15 n German Silver Wire . per Ib. us 1/6 
a Borax .... per ton 27 10 217 10 ö : h Gutta-percha fine .. .. per lb. 8/6 pi 
: Bensole (00 %) .. per gal. | 7, ! 7j- k India-rubber, Para fine .. per lb. 8/8} k 5 3 3 3/11 to 4/1 dec. 
` (50; ).. z +» - per gal. 5/6 5/6 | I Iron, Charcoal Sheets .. per ton £18 . 
5 Co Sulphate .. per ton | £25 £25 i ,, Pig (Cleveland warrants) . per ton 607 | 689 2x. 13d. dec. 
a „Nitrate wi .. per ton £265 £25 d , Forgings, ng to size per ton From £11 | From £11 k 
a „ 'White te Bugar .. .. per ton £31 £81 „ Scrap, heavy. .. per ton 70% to 72/6 | 70% to aos 
a gnp Peroxide <. ber ton | £27 10 £21 10 | i „ Wire, galvanised No.8 .. per ton, £1110 e, 3e dee 
a Methyla piri or . per gal. — 2, to ; 
a Naphtha, Solvent (90% at 160°C). per gal. 5/6 5 Lead. English Ingot . . per ton 17 286 417 Te} | oe 
a Potash, Bichromate, in casks.. perlb. | ad. 84d. „ Sheet a .. per ton £19 £19 
a „ Caustio (75/80%) .. per ton A £A Š Manganin Wire No. 22 .. Per lb. 8 / 8 / 
a „ Bisulphate ws .. per ton £35 £35 g Mercury per bot. £9 2 6 £926 
a Shellac .. per owt 64/- 64/- d Mica (in original cases), small . per lb. 8d. to 8d. to 9d. 
a Sulphate of Magnesia per ton £4 10 £410 | |l d „ a $ aa ium per lb. 1/9 to 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers .. per ton £6 £6 ! per lb. 3/8 to 7,3 | 3/8 to 1/8 
a z Rooovered .. per ton £5 10 £5 10 | p Phosphor Bronze, pi „piain castings per Ib. 1/1 to 1% | 1/1to 1/4 
a .. per ton £5 £5 p ” bars * per lb. 1/1 to 1/4 1/1 to 1/4 
a Soda, daame (white 70 %) .. per ton £10 15 | £10 16 | Pp is ~ strip host per Ib. om 1/8 | From 1/8 
a „ Crystals .. per ton £3 £3 0 Platinum ee per oz. 18 | £3 18 
a „ Bichromate, casks per lb. 22d. 234. | p Silicium Bronze wire per lb. 1024. to 1/1 102d. to 9 
í Steel, Magnet, aco d' ng todese'p’s n per ton From £15 ; £40 
„ tee? „ in bars £58 i 
METALS, &o. | g Tin, block .. . per ton * ried | £131 to } £3 dec 
h Aluminium Wire, in ton lots.. per ton | £2% £204 5 „ fol . ... per lb. 2½ 2 
Sheet, in ton lots per ton £191 n „ wire, Nos. 1 to 16 nee Ib. 1/9 1/9 
5 Babbitt’s metal ingots.. per ton £80 8 £145 £80 to £150 p White Anti- friction Metals — 
e Brass (rolled metal 7 10 12°) basis per lb. 154. ö 180 “ White Ant” brand per ton, £40 to £70 | £40 to £70 
e „ Tube (brazed) .. .. per lb. 10d. ; 10d. | j Yarns, Cotton, Sin T 101b. bindl's per Ib. | : 
: 1 „ (solid aon) .. per lb. 81d. Std. „ Best Flax, 6 lea per Ib. id. ! 51d. 
„ Wire, basis per Ib. d. 81d. Ju Hemp, 8 ply 10 lbs. per lb. i ; 
í Copper Tubes (brazed) per Ib. 11}d. | IId. 98 j » „ Russian, 10 lbs. per Ib. ; ; 
e (Solid drawn) per lb. 11d. 11d. “3 „% Jute, 180 Ibs. rove per ton 214 10 £14 10 
g Copper Bars (best selected). per ton | £86 | £86 | za | k Zinc, 8h't. (Vielle Montagne ond. J per ton £23 26 £29 2 6 
| 
a Messers. G. Boor å Co. cf India- Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 
t (+E | quotations | Meee Bec ace, Aà 
supplied by 4 Messrs. F. Wiggins & Sons by | $ Messrs. Bolling & Lowe. supplied by | > Messrs. Johnson, Matthey & Oo., Ltt 


o Mesars. Frederick Smith & Co. 


Messers. Henry. O. Yeo & Co. 


p The Phosphor Bronse Company, Le, 


1 
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METAL MARKET. INSTITUTION OF ELECTRICAL ENGINEERS. 
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ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIVE. 


Fluctuations in November. 


oo — 


By W. Lanapon, Vice- President. 


* ` 
Mov. 1 25678 9121914 15 16.19 2021 22 23 26 27 28 2930 (Paper read November 29th, 1900.) 

£m l iLi Lilt PROBABLY one of the most interesting questions associated with the 
29 — HHH HHHH HH application of electrical energy to railway work is its eventual 
29 11177 supersession of the steam locomotive. Electric locomotives of a 
27 PT TT eer er a capacity equal to that of the steam locomotive, doing similar work, 
28 Fm and possessing certain marked advantages, are an accomplished fact, 
25 FTT aud to many it may seem that the days of the steam locomotive are 
24 | fade | | | ZINC) (Ves) tt Tt numbered. We must not, however, forget that that which has been 
ea) aah ee eee eee eae es done has its raison d'être. Its employment has hitherto been gene- 
a NTT TTT Tally confined to localities where the effects of steam and smoke 
22 12 would exercise a baneful influence. Because it has been 80 
21 Sn employed, and its employment has been attended with such 
28 Bs GR) CR Ga Sa) Se Wy OG vs Oa RS OO ea aT We ss ee success, it does not follow, however much it may appear 
C US eaa e ——— — ee — i i 18 desirable, that in overland lines of railway electricity will in future 
ECCC CC prove to be the element of power. Railways are commercial under- 

18 1 I y 
||| SPELTER/ (Gid.B's.) ||| takings, in which vast sums of money have been embarked, all of 
mST TTT A A which, investors expect, will produce a certain annual return. The 

? 7 . 
16 F supersession of steam by the electric locomotive thus resolves itself, 
6 primarily, into one of profit and loss. If its adoption will enable 
LEAD (ENGLISH.) railways to be worked more economically than is the case under 
' ee nee steam, then it will, with its attendant advantages, sooner or later, 
Mev. 1 2 5 6 7 8 81213 1415 16192021 2223 26 27 28 29 30 


be adopted—if not by the whole, certainly by the greater portion of 
the railways of this country ; but, whatever the ulterior advantages 
may be, unattended by this result, its adoption will remain 
doubtful. | 

The first question to be asked is: Are we in a position to consider 
the subject? Are the data at our disposal such as to admit of a 
reasonable treatment of it? I think so. The primary factors 
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COPPER (G.M.B's.) re Jl Kno We kuow how m y ds of steam we 

are well known. e ku any poun stez re can 
No.12 b 673 91213 14.15 16 1920 21222328 27 28 29 30 obtain from a given quantity of coal. The efficiencies of prime 
movers and electrical generators, the loss in transmission, trams- 
formation, and distribution are all determinable. Any advantages 
CCT yet to come must be looked for in the steam e and in the 
FFF simplification and consequent ultimate increase of efficiency in the 
E electrical apparatus. In each, no doubt, the future will see 
production cheapened. Labour may advance, but competition will 
grow, and in the price of the manufactured article we may reason- 
ably look to the future to produce some advantage. 

Having then the material at hand, it is reasonable to conclude 
that the consideration of the subject can only be attended with 
good ; for, if it shuuld be shown that advantage is to be anticipated 
from such a change, it will help us to grasp that which has been 
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attempted, and perhaps to evolve from the data at our disposal the 
course most desirable to follow. 

The railways of the United Kingdom comprised on December 
31st, 1899,“ the following mileage of line :— 


Double line or more „ ae . 11,977 
Single line 9 sad aoe . 9,723 


Total mil enge. 21,700 


The number of locomotives employed for working these railways 
was 20,461. The total number of vehicles of all descriptions was 
rendered as 752,930. The year’s cost for locomotive power, including 
stationary engines, was £16,491,377. The number of miles travelled 
by trains was 396,241.265. Number of passengers—cxclusive of 
season tickets—1,106,691,991. The tonnage of minerals, 296,611,190; 
and of general mechandise, 117,011,835. 

In dealing with a question of this nature it seems desirable 
to produce these figures; but they are, in fact, of very little use, 
except to afford some idea of the magnitude of the subject. 
The length of the passenger journeys is not stated, nor are the 
journeys taken by season ticket holders included. To be of 
value the per passenger mileage, including, of course, the journeys - 
made by season ticket holders should be given. The same 
objection applies to the mineral and goods tonnage statement. It 
records the tonnage declared as placed upon the railway, but 
whether it is carried one mile or one hundred miles is not shown. 
In fact, the returns, as rendered, aid the consideration of the 
subject very little: and I am sorry to say the information in the 
hands of the railway companies themselves carries us no further. 


indicated, several lines, or roads, the number of trains travelling 
per mile per hour is, perhaps, surprisingly small. Ireland claims 
but 0°615; Scotland, 1'609 ; England and Wales, 2°505. Of the 
railways individualised, the Great Western has an average of but 
2: the London South-Western and the North-Eastern each 2˙2; 
London and North-Western, 29; Great Northern, 33; and the 
Midland, 3:7 (that ia, the Midland for instance, has, on an average, 
3:7 trains passing over each mile of line of railway each hour; not 
that the mile of line is occupied by these 3:7 traius duriug the 
entire hour, but that that is the average number of trains worked 
over the mile of line of railway—dquite irrespective of the number 
of lines of rails—within that period of time). 

If trains were, in practice, so distributed, this might form a basis 
on which to found a comparison of cost for the entire railway 
system ; but we know that this is not so—that trains are much more 
frequent on certain portions and less frequent on other portions 
of the lines of railway, and although it is a kind of basis, affording 
some very interesting figures, it is not, as it stands, a practical one 
for the purpose in view. To effect this it is necessary to consider 
the work of an individual section of some line of railway; and 
with this view I have taken that portion of the Midland Company’s 
main line between London (St. Pancras) and Bedford—omitting the 
suburban and local traftic applicable to the Metropolitan and 
Tottenham lincs. 

The length of line of railway is 49°5 miles—practically 50 miles; 
and the number of lines of rails applicable to the traffic under con 
sideration may be taken as four—it is not less. In order to ascertain 
the number and character of trains to be taken into consideration, 
I have obtained returns (Tables II. and III. extracted from the 
Block Book, of those trains passing two points — Luton and 


TABLE I.—MILEAGE oF Lung, Cost oF Locomotive Power, TRAIN MILEAGE, &c., 


For Year Ending December 31st, 1899. 


— A 222 ² ⁵ ͤv:Üe2—⏓—, ——. ̃ an — — al — 


Length of line in miles | i 
open on December 8lst, , 


| 1899. | 


— — — ä — — — o 


Number of miles travelled by trains. 


t 


— h 


Number Number 
| of miles of 


Cost of Cost per 
9 | | ele avelle | train 
x | power, No. of | for loco- per hour per hour 
including loco- | By pacsenger | By goods and Total motive | during | (365 days 
Double a stationary motives. | trains. minerals. 1041. power yesrof to the. 
: — l ingle. Total. engines. ö | ©. 4 365 days. year.) 
e ae we 
(a) | (b) (c) (dy o! le) i) 57 N b 
8 CCVVVVCFFFF ee |e E e one eee A 5 E 
. £ Pence. 
Ungland-and Wales 9,933 | 5,111 15,044 | 14,101,842 | 17,411 178,684,803 | 151,377,966 | 330,062,769 | 10:253 37,678 7505 
Scotland ssi . . | 1,423 2,057 3,480 1,811,552; 2,241! 27,588,633 21,473,089 | 49,061,722 8862) 5,601 | 1-609 
Ireland . f 621 | 2,555 3,176 577,983 809; 10,367,617 6,749,157 17, 116,774 8˙104 | 1,954 | 0'615 
| — | — ————äͤ—— lY— — — — | — —— — 
Total United Kingdom 11,977 9,724 21,700 16,401,377 | 20,461 216, 641,053 179,600,212 | 396,241,265 9988 45, 233 | 2˙084 
. ! ! ' Average. Average. 


RAILWAW COMPANIES. 


l £ i 
Great Northern 825 | 995,690 1.250 
Great Western — 2.602 + 1,884,032 | 1,933 
London and North- Western . . 1,924 1,927,049 | 2,959 
London and South-Western | oe | 900 | 709,110 ! 728 
Midland qi 1,431 2,016,816 2.507 
North- Eastern . vee} . 1,632 1,632,967 | 2,047 

| | | 


Under these circumstances, the establishment of a common basis 
upon which to consider the relative cost presents much difficulty. 
The only manner in which it can be approached is by averaging the 
data obtainable, or by examining the work of a particular section of 
line. 

In Table I., I furnish extracts from the Board of Trade return for 
the year 1899, showing the mileage of line, cost of locomotive power, 
train mileage worked, &c., for England and Wales, Scotland and 
Ireland, together with certain deductions therefrom applicable to 
these results; also similar.data in reference to six of the most 
important English companies. y 

In considering the mileage of line quoted, it should be mentioned 
that the figures do not disclose the mileage of roads. Over many 
sections of the several lines of railway there are more than two 
roads. Most main routes working out of London possess four, or 
even six roads, for a considerable distance; and the same applies 
to other busy portions of the chief railway systems. 

The table indicated shows that the cost of locomotive power for 
the United Kingdom, including stationary engines for pumping and 
other purposes, works out at 9988 pence per train mile; that the 
cost for England and Wales is 10°253; for Scotland 8'862: and for 
Ireland 8104 pence. And that this cost varies with the several 
companies quoted as follows :--London and North-Western, 9477 
pence; London and South-Western, 958544; Great Northern, 9892; 
Great Western, 9905: Midland, 10:218; and North-Eastern, 12°266 
-- the average cost being 10°267. 

Column “ indicates the number of trains, per mile per hour, 
based upon the mileage of line of railway shown by the returns. 
Bearing in mind that there are, over many portions of the railways 


Board of ‘Trade Railway Returns, 1899. 


Pence. 

24,156,019 9:892 2,757 3˙3 
45,647,157 9905 5,210 20 
48,800,975 9°477 5,570 29 
17,288,034 9'844 1,973 22 


11,729,522 12,426,497 
23,085,087 22.561.470 
26,285,278 | 22,515,697 


12,598,390 | 4, 689.614 


W 17,307,802 
| 


18,979,591 28,387,090 47,366,684 | 10°218 5,407 37 
31,949,374 | 12°266 3,647 2˙2 
Average 
10˙26 | , 


Harpenden—each hour, during a day of 24 hours in the month of 
July, 1900, which I have summarised and classified so as to bring 
the subject within reasonable scope. These details are carried for- 
ward to Table IV., which forms the basis of calculation for com- 
parison of cost for power to work the traffic indicated. ` 

The classification adopted is necessarily somewhat arbitrary, but 
in its construction I have endeavoured to err on the right side—for 
instance, I have debited each train of its class as a loaded train, 
whereas some would certainly be light trains. Again, I have, I 
believe, accorded to each their full merit of speed, although there 
is reason to assume that, in many instances, certain goods and 
minerals would not observe that allotted to them. From this table 
we get the tractive effort per train, and the consequent mechanical 
and electrical power required to deal with one hour’s work. The 
work may, aud, of course, does, vary from one hour to another; 
indeed, that is clearly shown by Tables II. and III.; for instance, 
the trains passing Harpenden vary per hour from 7 to 16, and Luton 
from 7 to 19, but the section of line chosen may be regarded asa 
full line, a line well occupied by trains both night and day, Sundays 
and week-days. The returns show an average of 11:9 trains passing 
Luton and of 12°4 passing Harpenden, per hour. In taking an 
average, however, I have apportioned no less than 14 trains to the 
hour. This number divided between the four lines of metals gives 
a result of 3°5 trains per mile per hour, per line of metals. It may 
here, however, be as well to point out that, so long as the appro- 
priated number of traius is fairly that in practice, the number 
applied is, for comparison purposes, immaterial, for the comparison 
I draw is based npon the train mileage cost. 

Fig. 1 illustrates the section of line under consideration. The 
position of engine sheds is shown by stars ; of water cranes by 
dots („). The short or suburban traffic between St. Pancras and 
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TABLE II.—Luvuron. 


Statement of the Number of Trains recorded in the Block Book for the 
24 hours ending midnight on Thursday, July 19th, 1900. 


] ! 3 | 2 — | ETA E e e a ae a ea 2 * 
i Pe E xpress ' 4 [=] 
„ a es: „ % „ „ ja! | 2g 
$ zO i Ps 05 E | Í 2 E ion f 5 8 Po 3 | E | = g 2s 
Hous. f 3 % g laip. E £89 Be ge „„ F 
7 Fe 52 3 Bee PES Zone ag 53 gis 4 2 5 2 #8 
BASE 23 12 5 * 85 33 *. OA S „ „ 3 8 22 
| . 3 S 3 og lei g 23 S 8 os 
| | 'oO 15.0: E | = — O E 
= a Fa | * | E a es ~| ES Uinta ae a E EE 5 
12 0 lam. — — ĩ— 1 8 — 11 i | | 
TE 22 11 l git. k FCC Iglo 8 
% 3% „ 1s 13 — & — 14 erg p „ = i!a; a he 2: 1- 11 
7 „% % 3 le j ⁵⁵ ⁵ ⁵ ⁵ OR By Re ool 
„ N „ 1 — — — 3 | 5 — 15 — 15 4 * 5 * 1 — „„ 2 5 4 | 1 í 18 
j) a ee A E a a 51 6, lis ai — —|] af af a 11 m 
6 „ 7 „ eo ste eae — 3 — 118 — 11 J ĩ ke Ce 2 5 1 1° 9 
2% 8 „ a ee 2 4 ae ares 7,8, „„ 2] 8, 2 —- 225 ͤ—- [1 
8 „ 9 . 1 1 — — 1 2 = 2 pe 58 7 8 * 9 1 4 1 | er AE as 1 LS 5 i 8 9 | 14 
„ „„ sjaje- af{~] #'-—tm 9 „ 10 „ j)) ae ee eee oe ee 
10 55 11 oe .. į 4 l | — = — 1 1 | 4 — | ll 10 7 ll * 9 1 1 | — | 1 1 Ey ' 1 — 7 
II „ 12 (, ) 8 Fa en Se as | Mig 1 1121 — 9 11 „ 12 oon) 5 — — — — 2 2 2 =e) 11 
12 ev P. in | 4 | | T -= =x 1 2 5 i se 183 12 5 1 m. 5 j 2 1 ! . N 1 1 2 eee 12 
M ee eee | 3353533 1 — | 12 1 3 F 
j) 8 A 5.3 1 —~—i—-|1ì 2 1 1 
8.45 o 2 3 ; 1 —; Bi & — | „ 4 4 4 pi — 1 — 1 23 1 18 
4,, 5 "9 deat 4 — 1 — = mR i 1 | 5 — 11 4 t 6 ig 9 6 ent i 2 TN — t g 3 — 12 
5 „ 6 „ a 4 9 | — — | — — m * 8 p 11 5 6 Ai 5 1 e ' 3 = | 2 3 i ' 10 
6,, 7 97 oer. 5 : 1 j 5 i ka * 8 ' a í 4 : B 10 6 * 7 S 3 1 — j — i — — 2 2 1 9 
„ 4 2 I = á Le 5 — P 77, 8 „ 5 2.) „ SG a 
By 9s, VCC 7 ae aes 213 ( — — 12136 1 13 
z 10 ,, CC 9 % 10 „„ 3 af - [3 231 16 
10 „ al ,, )) ee ee „ II „. BY 2 — 111121 12 
ll „, 1 2 1 3 ne l | 6 ð | 1 | — 16 LI to 12 (midat.) pase 1 1 7 = 4 4 2 | 2 | 14 
i i i 
CLASSIFICATION. CLARIFICATION. 
š Express passenger .. ste Pr as ae sä atk 67 
opan passenger .. ss n sz * * ate 62 Ordinary e és 855 * 25 ae 83) 41 
F ae ag ss 215 90 Coaches ` ss oa a aie bs 8) 
Coaches 15, Fish and milk ; a 95 15 re 4) 
Fish and milk . Express goods—Class AS Es 8 si 0 BB gy % 
Express goods—Class A,” 201, 74 ji Class HB Si oe és . 62) „ j 
3 „ Class “ B.” 51 = Ordinary soe wie 25 “a 2 s: 10 
nary goods ss . 18 inerals : ‘ te es ee a sie - Li 
Minerals 97,115 Light engines. 10) 
Total number of trains during the 24 hours 287 Total number of trains during the 24 hoars .. . 297 
Maximum number of trains in 1 hour .. .. ee x 16 Maximum number of trains in 1 hour.. .. .. . 16 
Minimum 1 n „ „ ee 7 Minimum „ 1 ” „ „ gis S 7 
| TABLE IV.—Basis oF CALCULATION. 
- Showing Number of Trains, classified, passing certain points of a 50-mile Section of Line of Railway ; calculated Mechanical Horse-power 
and Electrical power for working the same, together with apportioned speed, load, §c. 
| No. of trains per | 
day of 1 hours Basis of calculation. Total. 
| passing. : | 
Class of train. | Appor- Load, Total K A | 
tioned | Rpeed.! Train | includ- | tractive Mechani Equiva-| Mechani. Pauiva- 
Luton. reer: No. of iles miles ing effort per nee 1 yee F H.P. Sage 
res aa per hour. lag ae eng en train | hour, hours. | Per hour. hour: 
To : said | by inp Vato as Bee” ae — hh 
1. Express passenger N 62 67 3 50 150 275 3,575 477 356 1,431 1,068 
A 5 passenger and empty conches 36 41 2 32 64 300 | 2,130 | 182 | 136 364 272 
ress goods and perishables .. 85 74 78 4 35 140 400 3,160 295 220 1,180 880 
Ordinary goods and minerals 115 111 5 25 12⁵ 500 2,750 183 137 915 685 
z S EE why ö 
Totals ... e 287 | 297 | 14 | 479 | | 3,890 | 2,905 
Average per hour ) 11:3 12˙4 | | 


v2 


‘ive effort ton = 3 
Tractive effort per ton + 250 


Hendon, and the Tottenham line, &c., is not included in my 
schedules, for the reason that, viewing the section of line as if 
actually subject to electrical working, there would be little doubt 
that this immediate London-Suburban traffic would demand a 
generating station nearer home than that indicated in the scheme 
I have adopted as my basis for the comparison of custs for working 
a 50-mile section of line. 

The plant scheme is roughly outlined in fig. 2. Midway in the 
50 miles of railway is the central station, containing four 2, 500-K W., 
three-phase, or other characteristic, 10,000-volt generators. At this 
pressure current is distributed to sub-stations, éach serving 10 miles 
of railway, where the potential is converted to 600, from wheuce it 
is carried to the contact rail. Or the centre 10-mile section may be 
provided for by direct-current generators served from the same 
steam plant. 

The efficiencies of the various parts are assumed as follows :— 


Loss. 

Per cent Efficiency. 
Motors hes ae acs 15 zaa 85 
Ohmic loss in rails hi oi 10 na 90 
Leakage ats ton ous 12 23 bes 075 
Rotary converters N ui 10 ve 2) 
Static tranaformers on ans 7 ee D3 
R. T. transmission ban ni 10 TY) ‘pa . 


where v = speed in miles per hour. R.. 


TABLE III.—HaRPENDEN. 


Statement of the Number of Trains recorded in the Block Book for the 
24 hours ending midnight on Thursday, July 19th, 1900. 


8 Tractive effort x load tons = total tractive effort per train. > 


tractive effort lbs. x miles per hour. 
375 


The total kw. required on the train wheels (Table IV.) is 2,905 
per hour, and the number of trains is 14.° Therefore (14 1 207˙5 


will be the average KW. per train hour; and, assuming the efficiency 
of the motors at 85 per cent. (0) 244 Kw. will be the average 
85 


power required to be supplied to each train. If now we allow 
10 per cent. loss in the rails which supply and return the current, a 
pressure of 540 only will be available at either end of a section of 
10 miles. Therefore the amperes per train that will be required 


will be (* X 1. 1 452. 
540 
As there are 14 trains per hour in the total 50 miles section, there 


will be i = 2°8, say 3 trains in one section of 10 miles to be sup- 
1 0 


plicd by ono sub- station. 
462 X 3 = 1,366 amperes 


Adding 24 per 1 for 1 e wo have 1,390 amperes as the 
current to pplied by each substation at 600 volts. Thi 
efficidnoy of the. ouvertert and statio transformers is taken at, 
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respectively, 90 per cent. and 93 per cent., and the three-phase 
transmission at 90 per cent.. 


8 1,390 x 600 

1,000 x 9 x 93 x 9 
trains for cach section containing 3 trains. 

Aw there are 14 trains, there will be four sections with 3 each, 
und one section with 2 trains. 

Now the four sections with 3 trains each would require 

1,107 x 4 = 4,428 Kw. 

To allow for the maximum loss let it he assumed that the centre 
lo-mile section, which as previously indicated might be supplied 
direct. at 600 volta, is so dealt with, and that is the section that has 
two trains only. 

The kw. required would equal 

1.390 x 600 z 2 

1,000 3 

Therefore the total kilowatts to be generated would be 
(4,428 + 556) = 4,984, say 5,000, 


= 1,107 Kw. to be delivered to the 


= 556 KW. 


9908 
nud the combined efficiency (44) would be 58:3 per cent. 
7 c 


This 5,000 Kw. is the power required to be generated to work the 


14 trains, travelling 479 miles during the hour, as shown in 
Table IV., and upon it all comparative calculations and deductions 
have to he based. 

The demand may, of course, go beyond this, or it may be less, 
put so long as the generating power, and that of the corresponding 
parts, is there to meet it, that branch of the question may be 
disregarded. As I have previously stated, the comparison is made 
hetween the ascertained quantities travelling a stated mileage at a 
stated specd. If the mileage were vreater, or the number of trains 
creater, the comparison would be equally applicable. It is, in 
respect of the mileave result, immaterial, so long as we apply it to 
n fairly representative condition. The speed and the train load 
indicated in Table IV. will, I believe, bearing in mind that the 
number of trains are regarded as all carrying the full load indicated, 
be found to conform to this. 


(To be continual.) 
NY — — 
THE PARIS EXPOSITION OF 1900.’ 


By CARL HERING. 


A LARGE international exhibition, like the one about to close, may 
be judged from two standpoints. For commercial reasons a neces- 
sary feature is its general attractiveness, that is, its beauty, archi- 
tecturally, as well as in the arrangement of the grounds and in the 
decorations, its proper combination of instruction and entertain- 
ment, and its purely entertaining features. On the other hand, 
such an exhibition should be a representation of what is called the 
state of the art in the various industries, and to a certain extent, at 
least, show the relative importance of competing industries. 

From the first of these standpoints this exhibition may be said 
to have been a great success. It certainly was very beautiful and 
attractive, and in this respect it was typically French, for to the 
Frenchman such an exhibition would be a failure if it were not 
beautiful. While there were undoubtedly a few architectural 
features that might be criticised unfavourably, yet in general the 
buildings and arrangement of the grounds left little to be desired, 
although the absence of straight lines in the architectural decora- 
tions of the main buildings might not meet with the approval of 
every American, for in this respect they differ typically from those 
in the Chicago Exhibition. The arrangements and decorations of 
the characteristically unsightly interiors of long exhibition build- 
ings were also very tasteful and effective, although the avoidance of 
a regular system of aisles made a systematic study of the Exhibition 
an almost hopeless task. In some of the attractions, such as the 
Optical Palace, the underground mines, &., instruction and enter- 
taiument were combined, but as a rule, the too numerous ‘side 
shows ” were for amusement only, and were typically French. 

From the other standpoint, that of showing the state of the arts, 
the Exhibition may have been, and undoubtedly was, a success in 
many departments, but that claim can hardly be made for the elec- 
trical industry., For France, Germany, Switzerland, and a number 
of the other Continental countries, the electrical exhibits doubtless 
represented the true state of the art and the best general practice 
as far as these couutries were concerned; but the absence of a 
proper representation from the United States, proportionate to the 
enormous development, made the Exhibition an incomplete repre- 
sentation of the present state of this important industry. Anyone 
judging its development in the respective countries by their exhibits 
would have obtained a very wrong impression of its progress in the 
United States, or of the general practice here. We sent over a few 
excellent electrical exhibits, and they were greatly admired, but 
there was general disappointment that a country in which the elec— 
trical industry is known to be so largely developed, was so inade- 
quately represented. This is all the more unfortunate at the present 
time, whey our export trade of manufactured articles is growing so 


* Inaugural address by the President at the 147th meeting of the 
American Institute of Electrical Enyineers, New York, October 
21th, 1900. 


rapidly, and when our electrical practice, in certain directions at 
least, is thought so well of by foreigners, that many of them come 
over here to study it. 

The fact that several of our largest manufacturers have ceded 
their rights in foreign countries to local companics, and therefore 
claimed to have no interest there, may explain in part the absence 
of some of the important American electrical exhibits. But 
unfortunately these local companies do not always follow our prac- 
tice, and do not manufacture the goods on the same scale and in the 
same way, so that their exhibits were uot, as a rule, representative 
of our products, 

England also was very inadequately represented in the electrical 
classes. The English claimed that they were tired of exhibitions, 
but another reason is no doubt the unfortunate political relation 
with France. England's exhibits in other groups also seemed to fail 
to represent the proper magnitude of the respective industries in 
that country. 

Of all of those foreign to France, Germany, its former bitter 
enemy, had by far the finest exhibits in most of the groups, in- 
cluding the electrical. Another feature of interest, politically, is 
that Hungary had in many respects better exhibits than its step- 
mother country, Austria, and was represented as an independent 
nat ion; it bids fair to become one of the greater industrial countries 
of the East. 

The question is frequently asked how the Paris Exposition com- 
pared with the one in Chicago in 1893. As both were very large 
and creditable, a comparison becomes difficult, and in order to give 
au opinion of any value one ought to have studied both equally 
thoroughly, and under equally favourable conditions. It is also 
largely a matter of individual taste, and depends on the nationality 
of the one giving it, as also on the extent of his knowledge of 
French. The area of the Paris Exhibition was 336 acres, which, 
together with the annex, made it about half as large in area as the 
fair in Chicago, which had about 1,000 acres. The average number 
of paid admissions seems to have been about double in Paris, due to 
the fact that it was so managed financially that the averaged admis- 
sion was about 7 to 10 cents as compared with somewhat less than 
50 cents at Chicago. Americans seem to have obtained their 
unfavourable views from antagonistic English papers. 

It is thought safe to say that the Paris Exhibition, taken as n 
whole, was more generally beautiful in details, but that it contained 
no single group as magnificent as the famous Court of Honour, nor 
were the illumination effects as fine as at Chicago, where they were 
electrical, while in Paris gas was largely used, the whole of the 
largest open area, the Champ de Mars, being a brilliant mass of 
incandescent gas lamps. Neither had as finely illuminated fountains 
as the exhibition of 1889 in Paris, although the background to the 
poorly illuminated fountains in the present exhibition, forming the 
famous Chateau d' Eau, or Water Castle, was very beautiful and 
attractive. 

The means of getting to and from the Exhibition were very poor, 
as Paris has unquestionably the worst managed tram and "bus 
system of any large city in the world; its cab system, the best and 
cheapest of any large city, except, perhaps, London, was, of course, 
entirely inadequate and too expensive for the Exhibition traffic. 
The Exhibition, however, had the great advantage of being prac- 
tically in the city itself, and in one which is admitted to be the must 
beautiful in the world, offering many attractions to visitors, and 
containing treasures which make it in itself an exhibition worth 
going to see. The Paris Exhibition was decidedly more truly 
international than the one in Chicago, and-the social intercourse of 
those officially connected with it was for this as well as for other 
reasons, including the generous hospitality of the French, more 
interesting. 

The electrical exhibit was greater in Chicago, where it filled a 
large separate building, while in Paris it was contined to a mode- 
rately small part of one of the buildings. 

Among the classes of exhibits of well-developed industries there 
were three in particular which may be mentioned here specifically, 
as each marks a distinct and important direction of development, 
and was exhibited for the first time very prominently at a large 
international exhibition. They are the automobile, the incandescent 
gas lamp (known here as the Welsbach), and the three-phase gene- 
rators, motors and systems. The automobile exhibit was very. large, 
but, unfortunately for the electrical industry, it seems that the gaso- 
line vehicle is gaining very fast in the race with the electric. In 
Paris, where automobiles are being nsed quite extensively, the quiet 
but heavy electric vehicle is seen only occasionally, while the light 
but noisy and malodorous one using gasoline is heard and smelt 
very frequently. The incandescent gas lamp was used in large 
numbers on the Champ de Mars, the only large open area in the 
exhibition, where arc lights would otherwise have been installed. 
Even the friends of the electric light must admit that the illumina- 
tion produced by it was very effective, brilliant and white without 
being dazzling. This lamp is getting to be a verv serious com- 
petitor to the electric light, and some of the European central 
stations, particularly in the home of its birth, Austria-Hungary, 
are having serious difficulty in competing with it. The third of 
these prominent classes of exhibits, the three-phase machinery, 
will be referred to below. 

Another feature of indirect interest to the electricians is that 
most of the acetylene illumination was relegated by the authorities 
to two small strips of land unoccupied by any buildings along the 
banks of the river, which seems to indicate that acetylene illumina- 
tion is limited to anarrow field of its own. 

Much else might be said about the Exhibition in general, but we 
as electrical engineers, are more interested in the electrical exhibits. 
As was already mentioned above, these were representative of the 
state of the art only as far as the Continental countries were con- 
cerned, as those from the United States and England were very 
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deficient in scope. It was also stated above that it was less of an 
electrical exhibition than the one at Chicago. There were, more- 
over, no quite novel, epoch-makiny electrical inventions shown, 
although a few quite interesting ones that were already known to 
readers of the electrical journals, were exhibited there for the first 
time. Detailed descriptions of all the important apparatus have 
doubtless been or will be given, in the electrical] journals, where 
they more properly belong, and where they can be read at one's 
leisure, and therefore no attempt will be made here to give such 
descriptions, even if time permitted, the intention being merely to 
mention some of the chief features and to make some general 
observations. 8 

One of the striking features was the great prominence of three- 
phase generators, and their size. One obtains the impression that 
the three-phase current has triumphed overall the others, including 
the continuous current, when large amounts of power are concerned, 
aud that it would be poor practice now to instal large units of any 

but the three-phase system unless one is forced to use another. 
There was shown a decided tendency toward the use of large units, 
and quite a number were exhibited having outputs of about 
1,000 Kw. and over. The greater number were for three-phase 
currents, and all formed the tly-wheel of their direct-connected 
slow-speed engines, while all of the few large continuous current 
machines exhibited had to have a separate fly-wheel. That the 
field is made the revolving part scems to be almost universal prac- 
tice, as also the distributed winding on the armature, Single and 
two-phase alternators and large continuous current machines were 
the exception. 

Two very ingenious attempts were shown to compound large 
three-phase generators without commutating the main current, 
one by Hutin and Leblanc and the other by Boucherot. Both 
excite their direct current and mechanically coupled exciter by 
means of the three-phase alternating current, the exciter therefore 
having a revolving field, but fixed brushes; in both the excitation 
of the exciter is dependent on the voltage of the alternator and 
on the main current, in the former by means of a shunt and 
series field magnet coil, and in the latter by means of a trans- 
former combining the effects of both. To obtain direct current 
from such an exciter, the connections between the commutator and 
the coils in the former are reversed according to a certain law; 
while in the latter the armature has several windings differing 
in their number of turns according to a sine law. Both claim 
to keep the voltage of the generator constant for different currents 
and load factors. It will be noticed that there is no commutation 
except that of the small exciting current in the direct current 
exciter. Whether they are better or worse than the commutating 
systems used here, practice alone can decide. While they are 
interesting studies, it does not yet seem to be proved that for large 
units, at least, a cheaper attendant than these wonld require, with 
his hand on the rheostat and his eyes on the voltmeter, is not a more 
préctical solution. | | 

The amortisseur of Hutin and Leblanc, consisting of a short- 
circuited cage through the poles of the magnets, for facilitating 
parallel running, seems to be meeting with some favour, and is being 
commented upon very favourably. 

The largest generator exhibited was a 72-pole 3,000-Kw. three- 
phase machine, of the Allgemeine Elektricitäts Gesellschaft of 
Berlin. Its speed was 83, frequency 100, voltage 6,000, weight 
about 160 tons, and diameter of revolving field about 24 feet. As 
many as 21 of these are under construction. It was claimed to be 
the largest in the world, but this is an error, as generators of 
4,000 kw. and over are in use in this country at even slower specds. 
Several others above 1,000 KW. were shown, the slowest speed being 
72, of the 2,700-Kw. mixed single and three-phase current Helios 
machine. l i 

The direct generated voltages of the three-phase machines was 
from 2,000 to 6,000 volts; there was one exhibit of a comparatively 
small generator for 30,000 volts, but as long as good transformers 
can be bought, such excessively high voltage machines will probably 
be used only for exhibitions and lavatories. 

There were a number of inductor alternators exhibited, which 
indicates that they are mecting with some favonr. 

Connecting lamp circuits to three-phase generators does not seem 
to be considered a sufficiently serious matter to overbalance the 
advantages ot that system. The method used by the General Elec- 
tric Company, of Berlin (that is, the Allgemeine Elektricitäts 
Gesellschaft, which, even iu Germany, is generally abbreviated 
to A. E. G.) if simply to distribute the lights as evenly ag possible 
over the three branches. All three mains are run into the 
buildings of even small consumers, although only two may be 
used, the third being available for changing over a batch of lamps, 
if necessary, for balancing. The voltage van thus be regulated only 
for all three branches together, and not for each separately; but 
this is not considered a serious disadvantage. ‘The Oerlikon Com- 
pany, on the other hand, connects lamp circuits between the ends of 
only two of the three branches of a star-connected winding, the 
third branch being then idle; this enables the voltage of that 
single-phase alternaling current circuit to be regulated at the 
machine. By overloading these two circuits 15 per cent., the 
capacity of the generator is about the same as for motor circuits 
with a power factor of 0'8. The units in a station can then be 
alike, and it does not interfere with paralleling, or running motors 
and lights from the same machine if necessary. Another method 
used in Switzerland, but only with two-phase generators, is to con- 
struct a sort of double machine, the two halves of which may be 
mechanically displaced relatively to each other to generate 
two-phase currents for power purposes, or they may be connected 
in line with each other to generate single-phase currents for 
lighting. 

(To be continued.) 


PHYSICAL SOCIETY. 
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ORDINABY MEETING HELD NOVEMBER 23RD. 
Prof. Evererr, F. R. S., Vice-President, in the Chair. 


A PAPER on “A SELr-A USING WHEATSTONE BRIDGE,” by 
E. H. (InI FIR and W. C. D. WHETHAM, was read by Mr. 
Whetham. 


The object of this paper is to describe a cheap and easy method 
of getting a self-adjusting bridge to show on à scale the actual 
resistance of any wire. Contact with the bridge wire is made by 
means of a light horizontal bar, which is suspended by a phosphor 
bronze strip from the coil of the d'Arsonval galvauometer used with 
the instrument; a second bar, parallel to, and above the first, is 
rigidly connected with the coil. A wooden beam, worked by clock- 
work, moves up and down between the bars and clamps them alter- 
nately. When the beam is down, contact is made with the bridge 
wire. If this contact is not at the zero point a current will flow 
through the coil, and if the cell is connected up the proper way, it 
will turn the coil so as to bring the upper bar nearer to the null 
point. This puts a twist into the phosphor bronze strip, and when 
the beam rises and clamps the upper bar, the torsion comes into 
play aud brings the lower bar under the upper one. The beam 
then descends and makes contact at this point, aud if any current 
Hows through the galvanometer there is further movement until the 
null point is reached. Any alteration in the resistance of the wire 
under experiment causcs a movement of the zero point on the bridge 
wire, and this is followed by the lower arm. The position of the 
lower arm cau be directly indicated by means of a scale. 

Prof. S. P. THOMSON asked how the scale was calibrated, 

Mr. WHETHAM said the scale wax arbitrary, but it could be cali- 
brated by the know. resistance of the bridge wire per unit length. 
Extension of the range can be obtained by shunting the bridge 
wire with various resistances. 

Mr. QLAZERROOK asked how sensitive the bridge was. 

Mr. WHETHAM said that working with a dry cell, it could easily 
indicate one degree on a platinum thermometer. 

Mr. BLAKESLEY pointed out that if the cell was connected up 
the wrong way the zero point would be an unstable ons. 


———— 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1000. 


Compiled expressly for this journal by W. P. THompson & C5., Electrical Paten- 
Agente, 822, High Holborn, London, W. O., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


20,858. “ Improvements in and relating to are lamps for projection purposes.“ 
C. V. DRYSDALE. Dated November Ith. 


20,868. “Improvements in electric lamps for use in photography.“ J. SCHMIDT, 
Dated November 19th. 

20,970. “Iinprovements in electrical signalling for railways.” H. H. LAKE. 
(L. Olper, Italy.) Dated November 19th. p 5 

2,873. “Improvements in the manufacture of carbons for electrical and 
other purposes.“ H. R. Gregory. Dated November 19th. 

20,878. ‘Improvements in telegraphic receiving and translating arrange- 
ments.” A. Moinunap. Dated November 19th. 

(20,679. Improved construction of coin-freed apparatus for receiving and 
delivering letters, telegrams, and the like.“ J. T. Scott. Dated November 19th. 

20,926. Improvements in electric arc lamps.“ CROMPTON & Co., LTD., S. L. 
Brunton and A. J. Hopson, Dated November 2th. (Complete.) i 

20,931. “An improved method of illuminating dining tables and the like by 
electricity.” H. E. Evans. Dated November 20th, 

20,942. “Improvements in systems of motor control.” Tue British Tnom- 
son-Houston Company, Limwitkp. (W. B, Potter, United States.) Dated 
November 20th. (Complete.) 

20,948. Improvements in safety devices for electric motor control systems.” 
THe Baitish THuouson-Hovsiox Company, Luteo. (M. W. Day, United 
States.) Dated November Wth. Complete.) 

20,045. “ Improvements in electric telegraphs.” C. ApAuR- RANDALL. Dated 
November 20th. 

20,946. ‘Improvements in electric telephony.” C. Abax-RaN DALI. Dated 
November 20th. 

20,90. Reversible gälvunſce cells or so-called storage batteries.” T. A, 
EisoNx. Dated November 20th. (Complete.) 

20,061.‘ Improvements in electric cables.“ D. Coox. Dated November 20th. 


20,967. “Improvements relating to incandescent electric lamps.“ H. H. 
Lake, (W. P. Pinckard, United States.) Dated November 20th. 
20,082. “Improved construction of electric meter.“ F. Moore. Dated 


November 20th. 


20.995. “Improvements in poles for electric railways, electric lights and 
telephone and telegraph lines.“ E. W. SERRELL., Dated November 2lst. 
(Complete.) 


21,00 4. Improvements in primary batteries.“ R. F. HAL. Dated November 
21st. 


21,017 “Improvements in typewriters and in the printing telegraphs.” J. D. 
Wurz. Dated November 21st. 


21,022. “Improvements relating to the excitation of the field magnets of 
electric generators and electric motors.” J. R. BLAlk ihk. Dated November Alst. 

21.025. Improvements in electric railway systems and switches therefor.” 
THe British THowson-HoustTon Company, ILIAII . . (F. W. Bild, United 
States.) Dated November 2lst. (Complete.) 

21,026, “Improvements in electric railway systems.“ THE British THOMSON- 
Houston Company, ILIAITED. (W. B. Potter, United States.) Dated November 
218t. (Complete.) 

21,027. ‘Improvements in ground detectors for electric circuits.“ THE 
British THomson-Hovston Company, Liwitep. (W. H. Pratt, United States.) 
Dated November 21st. (Complete.) 
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21,028. “Improvements in electric railwaya."" Tar Bririsu THomsos- forming and applying the armour, and a third for reeling or w ap 
3 Hors rom Company, Limireo. (P. Farn worth, United States.) Dated the armoured cable. Ihe rate at which these all work is regulated u tæ 
November @ist. (Complete.) speed of the second operation. 9 claims. | 
a 21,029 “Improvements in tachomete’s.” THe Britisn THowsox-Hovston 8,172. “Improvements ia electric rallwa en the oleced benden w fh 
resse Company, LixirEb. (C. D. Haskins, United State:.) Dated November zist. systems.” H. B. Cox. Dated April 18th, 1899. Consists of a salets elerna | 
transt (Complete.) cable railway system for a double track comprising Lye line conduction tx te 
21.030. Improvements in elec'r'e rai! ways.“ Tre Bnirign THomsox-Hovtston racks respectively arranged in closed insulated conduits basing er 
“a Company, LIMITED. (W. B. Potter, United States.) Dated November zlst. conducting sections normally electrically dead, a single main, feed one 
(Complete.) insulated and having lateral feeder connections at intervals to mtn ie 
train: 21,031. “Improvements in sy-tems of electric motor control.“ Tux BRITISH conductors, generators for said tracks respectively, each having is iran 
um THOMRON-HOrsTON Company, DIMITED. (A. H. Armstrong, United S'aten) return connected thereto and both generators connected with the singe maz 
Na Dated November 21st, (Coinplete.) feed conductor. 9 clainis. 
unde 21,06. Improvements n switebes for electric lamps and the like.“ H. M. 8,326. ‘improvements in efectric railways working oa the sertace un 
ne Bal. u NX. Dated November 21st. system.” R. Luadeli. Dated April 20th. 1899. Relates to electric rulrats ax 
j 21.0 2. I provemen's in electric aro lamp carbons.’ T. A. Rose and ha for its object d) to provide simple and efficient means for efectire te 
A. KARNES. Dated Nevember 21st. ° ‘connection between the sectional service conductor and the current terki: 
Y 21.288. “Improvements in electri ings f led and like fit miin; (2) to insulate the operative parts from tne surface of the road. 3w 
' ie Ga prove 52 W. II AOA payee 1 Nos a a and like Mt- aveid possible actuation of the sewitebing eleotro-magnet through leat. 
10-n gN: Annen and W. H. Woop. Duted November zen 'Ihese are effected by and through the agency of a series of mag etia 
diru 21.100. “Imrovements in or applicable to elec:ric converters or trans- controlled r. lays located in nir und wa'ertight switch boxes embràdal g is 


fmmers.” J. P. HALL. Dated Noveniber 22nd. road bed and adapted to control the current flow from the current fecit 


. ` 21,185 “ Improvements in the manufacture of plates for secondary batteries." in in to the branch feeders and sec. ional service conductors by electromagns. 
To T. Percatout and Tus Trpor AccumMuLaton Coaprany, LIMITED. Dated switching devices actuated by an independent circuit preferably of low viar. 
November 22 d. the arms of the relays being controlled in their movements by a pevu 
21,149. “ Electrolytic process for the precipita ion of met?ls and alloys from magnetic field carried beneath the cars and over the relays. 3 Claims. 
t} e:r solutions, as also for the deposition of metals or allo on other metals or 8,498. ‘Improvements in electric elevators.” E. H. Johnson. (G. Rensetd. 
he ' alloys, or on other substances.“ J. Mecaant. Dated Nove mber 22nd. (Complete.) United States.) Dated April 220d, 1899. Consis s of an electric motor provide? 
l 21,179. “Improveme.ts in tel phone ssitch jacks.” A. WHaLLEY. Date d with electro-magnetic means for nutomatically closing the circuit thr -izh ix 
November 28rd. f teld-magpet coils before it is closed through the armature coils in comiie 
21,180. “ An excess electric current indica or control:er and cut-out." P. J. with addi‘ional electro-magnetic means for effecting such closure of the anus 
: PrincLe. Dated November 28rd. through the armature coils. 8 claims. 
me 21,182. “Improvements in gas pendants chandeliers, electroliers and the - 10,478. “improvements in retiectors and shade holders and rem ir 
like.’ M. F. Hawkes. (Thrift and Enterprise Company.) Dated November electric and gas lampe.” J. Houbole. Dated May Isth, 1699. Consists ai 
g 28rd. mounting forreflectors in which the inner and outer parts are screwed mwek: 
14 21,196. “Improvements in marine and electric light fixtures and switches other and in which the one electrical connection is made by means el E 
Ta therefor.” G. L. Martin. Dated November 23rd. P PT of the parts of the monnting my 13 sae connec ion by meats a 
pä 21,216. “Improvements in method of graphitizing electrodes.” P. M. —:: .. NEET ee š 
i JvsTick. (The International Acheson Graphite Company, United States.) 11,010. “A wa la der for Swan imcandesesat olestrie bap. 
Dated November Ard. (Complete.) : H. D. Fitzpatriok. (G. Brandt) Dated May 26th, 1899. Consists of a bolde © 
iai 21,217. “Improvements in current regulators.” P. M. Justice. (The Erie Swan incandescent electric lamps shaped like a double cap insulator and wat 
Exploration Company, United States.) Dated November 28rd (Complete ) of porcelain or other insulating and tire resisting material, said holder betas» 
pi 95 a „ : i : made that all the conducting parts are insulated from one another by a prii 
di 21,228. “Improvements in or relating to electrodes or the wires or conductors of the material of the holder itself. 4 claims. 
connected thereto in electrolytic cells, meters, or other electrolytic apparatus.” 
be TIE Bastian METER CONPANY, LIMITED, and C. O. Bastain. Dated November 11,070. “improvements in apparatus for making lead battery plates.” C.A 
st Bird. Gould. Dated May 27th. 1899. Consists in the provision of means or . 
ú ; a wee ing, as far as possible, deflection or bending of the sp nning knives where thet 
S j Hecondary. „ and Tur enter the plate. For this purpose it is preferred to form the washers which are 
r¢ 21,252. “Improved eli Í , a d = 3 interposed between the knives on the rolls of sufficient diameter to eNet: 
i 2. p = means o minating an retar ing certain electric and almost into contact with the grid plate when the knives are fully inserted. l: 
: other rays for surgical, medical and other purposes.“ C. M. JoHNsonx. Dated addition it is preferred to provide special knife separating means indepen . 
11 November 24th. . of the rolls interposed between the knives and separating and guiding s5 
u 8 15 e in the methods of jointing electrical conductors. where they enter the plate. 14 claims. 
} 55 eea aha iru as the Electrical and General Contracting Company.) 11,349. “Improvements in electrodes or plates for secondary hattories.” Lt 
21,292. “Improvements in means for obtaining magnetic adhesion of loco- Letter. Dated Mny Zt. 1899. Each positive plate consists of a solid lead = 
motives or motor cars in electric railways.“ Tur Britis Tnomsos-HovsToN having on both sides horizontal ribs which stop short of the edges of the | a 
Company, Lisrren. (Ihe Union Elektrictits-Gesellschaft, Germany.) Dated und also projeotions formed on the edges of the plate. The negative pisic 
November th. (Complete.) x ditfer from the positive plates only by having in the core perforations artana. 
21,298. “Improvements in insulated electric conductor and method of waking between the ribs at regular intervals for allowing the electrolyte to pas!“ 
the same.” THe British THosbon-Hovustos Company, Limitep. (C. P. one side to the other. 3 claims. 
Steinmetz, United States.) Dated November Ath. (Complete.) 11,428. ‘An improved electro-magaetic device for use ia censection with tht 
21,994. “Improvements in systems of electrical distribution.“ Tr Buitisn propuiene and steering of ships and for similar purposes. D. Bacon. Dated Jir: 
THomson-Hovston Company, LIMITED, (C. P. Steinmetz, United States.) Dated st, 1899. The rotation of the engine shaft is caused to be communicated to t 
November 24th. (Complete.) shaft which operates the propeller and to the steering shaft through the median 
21,804. “Improvements relating to electric meters.“ F. Lrx. Dated of electro-magnetic power trausmitting devices. 8 claims. 
November 2th. (Complete.) 12,297. “improved means fer controlling electric moters, the investion dem 
21,311. ‘Improvements relating to electric traction.“ H. C. Kise. Dated partio to the motors of elevators.” Otis Elevator Co., Ltd. Otis Bror 


November “th. aad Co. inoor., United States.) Dated June 18th, 1899. Consists of a switch 
device controlling the circuits of the motor and an operating circuit for ‘ad 
switch device including cirenit controllers whereby the movements of the alter 
nating current motor can be controlled by operating said controlem., 4 
includes a novel governor and brake device. 19 claims. 


ABSTRACTS OF PUBLIBHED SPECIFICATIONS. 12,635. “Electric meter.” E.S. Halsey. Dated June 17th, 1499. Consis: | 


a set of wheel train counters driven by a small motor through which the cums: 
to be measured passes of a definite part thereof, and the speed of rotation i 


Copies of any of these Specifications may be obtained of Messrs. W. P. Taomrson said motor is in direct keeping with the amount of current passing through tt ' 
and Oo., 822, High Holborn, W. C., and at Liverpool, Manchester and Birming- ` The motor consists of a constant magnetic field. In this field rotates 4 
ham, price, post free, 9d. (in stampe). armature consisting of a continnous piece of copper wire and ca:ried by ! 


vertical shaft which is geared through a worm, to the recording meebanism st 
its upper end; but a small part of the armature lies within the inagnetic tei a 
one tine; the current is led to the armature by two small electrodes that di 
1898. into mercury in which the armature is submerged, at opposite borders o: Ur 


613. “An improved electro-mechanlea! 1 for providiag additional secu- field so that the current will have to travel the whole length of the feld. 
N 


vaults, and similar of valuables.” F. Freed, crate: 
l. Freed, D. K. Chuk, and 8. J. Rand. Dated January 9th, 1899. Relates to an 12,706. “Electric muscular exerciser.” A. B. Macmillan. Dated June 10. 
improved electro-mechanical protection system, and the object is to provide a 1899. The object of the invention is to provide for the passage of an eleu 
certain infallible means for giving warning upon an improp-r attempt being current or succession of electric shock through the portions of the body 0: 4 
made to gain access tothe valuables. Consists in the construction, combination, person using the apparatus. In carrying out the invention the straps ot conb, 
and arrangement of the several elements comprising an auxiliary protection which are attached to weights or elastic bands are passed over pulleys on" 3 
system independent of the security afforded by the receptacle. 9 claims. which imparts rotation to a small magaeto-generator and suitable elertn 
2,829. ‘‘tmprovements la the electrolysis or electrical treatment of and connections athe 190 terminals of the generator and the handles of we 
gaseous mixtures or compounds.” R. J. Yarneld. Dated February 6th, 1899. apparatus are made. © claims. 
Consists of apparatus characterised by being formed with two outside or cover- 12,869. “Improvements in driving mechanism for dynamo and other macbiect. 
ing conductors (respectively connected with the source of electric energy) the W. L. Bliss. Dated June 20th, 1899. Relates to means suitable tor driving 8 
space between which is divided by a compilation of respectively insulated dynamo from the axle of a car. The motion is communicated from the axe b 
dielectrics into a series of through channels in such a manner that each adjacent the wheel which dvives the armature pinion or pulley, through a flexible driving 
pair of dielectrics forins and is separated by one of the said channels, and that connection which transmits only the rotative component of the axle mots, 
each of the channels is bounded at its side only by the insulators. 1 claim. all other components being lost. The dynamos mounted on the car this 
6,838. “‘Elevater and transier erase fer st batteries.” G. N. Condict. C e Een the axle gets and does not put any of its weight oD 
Dated March 17th, 1899. (Date applied for under Patents, &c., Act, 1x3, the axles. 12 clains. 
Sec. 103, September 3rd, 1898, being oate of application in United States.) The 13,620. ‘Improvements in rali bonds for electric railways.” A. J. Boalt. (F. H. 
invention includes the combination with a travelling overhend crane of a Daniels, United States.) Dated June 29th, 1899. The wire rope counecuon ! 
number of small elevators, each of which is equipped to pick up and carry a rail bond of that type in which the bond proper or connector between the two 
tray of batteries wherever desired within the line of travel of the crane in con- terminals consists of strands of copper wire twisted together, At a puni 
nection with rows of charging tables corresponding with the elevators. 7 claims, between its ends or between the terminals, the bond bulges and has its strands 
8,125. “improvements a electrically-operated road vehicles.” P. M. Justice. A E 5 
(The Pope Manufacturing Co. laeor., United States.) Dated March 2st, 1599. 13,670. “improvements in electric generators for gas engine lighters.” 8. 
Consists in the combination of the body, battery boxes supported by said body Molnnerney. Dated June 80th, 1899. In the generatoris a horse-shoe permanent 
and having cach of its terminals unsymmetrically disposed thereon and connec- magnet with laminated wire wound poles and a keeper and means for cartyins 
tions secured to the body and having loose ends of unequal length. 4 claims. one past the other to first reduce the magnetic flux and then increase it Suu 
8,125a. “improvements ia and relating to storage batteries.” P. M. Justico. FTT AUCA, 
(The Pepe Manutacturing Company (Incor.) United States.) Dated March 20th, 1099. 14,216. “Improvements rolating to oleotrio railways and 5 en a road 
Consists of means for connecting Various portions of the apparatus and of con- contact system.” J. Witter. (The Elektricitats Aktlen-Geselischa t vormals Soheckeri 
nectng the batteries to the supply cable with a view to guarding against the and Co., Germany) Dated July 10th 1899. Relates to a system of electric ra:i 
Possibility of improper cgnnection and to the provisions for recharging with a way with sectional conductors and relays in which the sec tional conductors at 
view to effecting autoingtically the interruption of the supply when the batteries switched on and on by means of relays controlled by the passing vehicle, and n 
wre fully charged. 4 clams. which the relays may be reversed in groups according to the direction in Ur 
8,045. ‘improvements ia and relating to the manufacture of armoured electrio the vo le a ora to move, this reversal being effected by hand or au 
badies.” I. T. Greentiold. Dated April 17th, 1599. (Date applied for under MALICRH Ys C ALMS, a 
Patents, &., Act, 1683, Sec. 103, December loth, 1598, being date of application 16,148. ‘Improvements in junction boxes for underground electrie conductors.. 
in United States.) Consists of a machine for armouring electric cables by con- Slemone Bros. & Co., Ltd. (Siemens & Halske ‘Aktion Gesellechatt, Germany.) Daten 
tinuounly forcing strips of metal into suitably shaped dies through which the July 22nd, 18. clates to means of providing agalnet tho rush of chat: 
table to be armoured is caused to pass longitudinally while being revolvug vituiting hy enclosing the junction portions of two or more udiacent corate 
whereby strips of metal are apivally forintd and at the same time applied to the tors in separate compartment of the junction box having opening providad vn 
table, The machine comprises three main ponp of contrivances, Vik one for Covers SO arranged that when acpesy is given to one the opening of the ower 
fending the vnarmgured cable through the machine, another for spirally ere accessarily clesed 1 claim 
i ® 
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THE PASSING OF THE STEAM HORSE. 


THE extreme interest attaching to the important subject of 
electric railway working justifies us in making a few remarks 
anent the paper read by Mr. Langdon before the Institution 
of Electrical Engineers, a reprint of which is concluded in 
this issue. 

To our mind, the paper does not appear to ae been put 
forward as a serious attempt to work out the complete solu- 
tion of a practical case in detail, but rather as a first approxi- 
mation, calculated to give rise to a highly instructive 
discussion, and to afford a foundation upon which a more 
elaborate and more practical scheme can be based. 

It cannot be supposed, for example, that a pressure of 600 
volts will ever ke adopted for the electrical operation of an 
important main line, and it is questionable whether a length 
of 50 miles would give a sufficiently steady load to enable a 
satisfactory economy of working to be obtained. Unfortu- 
nately, however, many of those who took part in the dis- 
cussion ‘gravely accepted the system as not only practicable, 
but reasonable, and proceeded to discuss the details accord- 
ingly. | 

No doubt, as was stated in the discussion by 
Mr. Hudleston and others, and as appears from in- 
vestigations which we have made, the tractive power 
arrived at by Mr. Langdon was much too low, and the 
saving in coal claimed for the electrical system must be 
largely discounted. On the other hand, as Mr. Lawson 
showed, the efficiency of transmission was needlessly under- 
estimated, and the introduction of rotary converters further 
cuts down the efficiency. The effect of a low load factor 
upon the coal consumption was also referred to. But it 
must be borne in mind that a main line of railway is 
altogether different from an urban or suburban line, and 
still more from a street tramway ; instead of eight or ten 
stops per mile, as in the last case, or two or three, as in the 
first, the stops will generally occur only at intervals of five 
or six miles, and in many cuses, of 50 or 100 miles. More- 
over, as the frequency of stoppage is diminished, so also does 
the probability of more than one or two trains starting 
together become more remote. The greater the length of 
line supplied from any one station, the greater is the average 
load, and the less the variation due to starting and to mount- 
ing gradients. In fine, we cannot but believe that on a 
practical scale the load factor of the running plant will reach 
a very high value, so that the mean load need not be far 
below the most economical output of the running plant, and 
that the load factor of the whole station over the 24 hours 
can by good management be kept at a high figure. 

From an impartial standpoint it seems certain that the 
three-phase system of transmission is a sine gud non for this 
class of work, in which the cost of the electrical line is so 
important a consideration ; it ig equally certain that sub- 
stations requiring skilled attendants are inadmissible, and 
we are forced to the conclusion, to which other considera- 
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tions also lead us, that three-phase motors on the trains 
themselves are the only possible kind to satisfy the condi- 
tions. The series-parallel system, the great bulwark of 
direct current traction, loses all its advantages when the 
stops are few and the speed constant between stations. 
Large polyphase motors are fully capable of meeting all 
possible demands upon them as regards starting torque, 
-efficiency, and reliability, their only real drawback being 
their low power factor ; even this is not a serious fault when 
powers of 100 H.P. and upwards are in question. 

An important point, to which Mr, Campbell Swinton 
drew attention, is the desirability of supplying as great a 
length of line as possible from a single power station. This 
ought to be regarded, we think, especially from two points 
of view—the maintenance of a high mean load, so as to be as 
far as possible independent of local disturbance of traffic; and 
the necessity of securing the greatest possible reliability of 
service. These considerations are mutually opposed ; for it 
is obvious that the more the supply is concentrated in one 
station, the more serious would be the results of a breakdown 
either there or in the electrical line. Reliability can to 
some extent be obtained by operating the power stations in 
parallel on the high pressure lines, so that every point is fed 
from at least two separate sources, and by duplicating the 
feeders ; unfortunately it is out of the question to employ 
underground cables, so that entire reliance must be placed on 
a well-designed overhead line. 

As regards the system of distribution to the trains, it 
seems to us to be highly probable that public opinion, as 
represented by Parliament, will never sanction the use of 
contact rails for pressures much above 500 volts, and we 
shall consequently be compelled to employ overhead contact 
wires. This, however, is not altogether a disadvantage, and 
it is possible that by removing the active conductors entirely 
from the plane of the running rails it will really simplify the 
question of crossings and sidings. — 


A most important contribution to the discussion was that 


of Mr. Frank Sprague, who pointed out that an electrical 
line must be organised on a basis totally distinct from that 
of a steam line. In the latter case it has been found 
necessary for economical working to run long and heavy 
trains at considerable intervals, while the genius of electricity 
is entirely in favour of smaller units at short intervals. As 


a nation, we are so bound by precedent that we are apt to 
attach far too great a value to things as they are,“ — 


witness the slow evolution of a modern corridor railway car - 


from the old-fashioned “ coach,” by which title, in fact, it 
is still called by railway men. We must break away from 
current metliods, and consider the requirements of the newer 
motive agency; and in this connection the possible abolition 
—not merely the supersession—of the locomotive must be 
taken into account. This will at the same time lead to other 
radical changes, and to economies of a totally different nature 
to those already considered. Wear and tear of permanent 
way; reduced cost of bridges; a far more frequent service, 
with the consequent saving of time and better division of 
labour at the stations—many such factors at once come into 
view when the adoption of a distributed-motor or “ multiple- 
unit“ system is debated. 

It appears to us that while Mr. Langdon’s most timely 


paper gives a good start to the subject, there is abundant . 


scope for other papers in which the above, and similar points, 
may be exhaustively dealt with, and a really definite and 
complete solution threshed out. 


American Commerce and Manufacture. — Our 
Ameriean rivals are making great headway in both their 
imports and exports, This is very pointedly shown in a 
table which we reproduce below from the New York Elec- 
trical World. Nearly one-half of the importations are now 
for their use, and more than one-third of the exportations 
are their products, Their importations during the nine 
months ending with September, 1900, amounted to 
$281,000,000, a daily average of over a million dollars, 
while their exports of finished goods in the same time 
amounted to $338,000,000, a daily average of more than a 
million and a quarter dollars. Never before in the history 
of the country have the manufacturers figured so well in 
both directions. During the four years shown in the table, 
they have increased their importation of materials for use in 
manufacturing more than 50 per cent., and increased their 
exportation of finished manufactures more than 80 per cent. 
The table shows the importations of manufacturers 
materials, and the exportations of manufactured goods in 
nine months ending with September in each year from 1886 
to 1900 :— | 


Nine months Manufacturers’ Manufactured 
ending materials goods 

Sept. 30th— imported. Da exported. 
1886 ... . $175,889,544 .., $101,625,414 
1887 .. .. 190,834,580... 98,101,603 
1888 175,784,865 99,842,972 
1889 198,221,116 111,115,263 
1890 208,853,767 113,899,554 
1891 225,807,206 126,911,057 
1892 219,091,192 111,290,024 
1893 224,491,726 129,998,845 
1894 169,201,132 133,378,609 
1895 238,402,550 145,793,834 
1896 183,752,693 184,807,004 
1897 200,510,839 212,478,810 
1898 193,482,109 227,822,045 
1899 242,178,074 277,502,649 
1900 281,675,019 338,678,243 


Battery Traction in Belgium.—Accumulator traction 
has received a rather severe check in Ghent (Belgium), an 
industrial town of 175,000 inhabitants, About a year ago 
the tramway company decided to adopt electrical traction, 
disposed of its horses, and replaced them by accumulators, 
for in view of the fact that the town is composed of 26 
islands with 140 bridges, the difficulties of an overhead 
system were very great, and an underground one was prac- 
tically out of the question, In view of a very advan- 
tageous proposal the concession was granted by the town to 
a company, or, rather, to two companies (for the conces- 
sionaires were so divided) ; one took in hand the exploitation 
of the line and the other the station for charging the accu- 
mulators. Several municipalities on the Continent have 
since been awaiting the result. It is regrettable, however, 
though not a little instructive, to learn that the trial has 
been a failure. Despite the enormous difficulties in the 
way, the company now proposes to construct an overhead. 
system save over the impossible“ bridges, when the 
accumulators will be utilised. 


A Search-Light Baton.— At the big rally of the 
Republican party at Madison Square Garden, New York 
City, on Friday night, October 26th, it was proposed to 
have the vast crowd join in singing “The Star-Spangled 
Banner,“ America,“ &c., but the great problem was how 
to lead the. mighty chorus, The difficulty was solved 
by Mr. Chas. J. Bogue, upon a suggestion from Mr. 
Humphrey, the bandmaster of the Seventh Regiment, 
N. G. S. N. V., and musical director of the Madison Square 
Theatre. Mr. Bogue installed on Madison Square Tower, 
just below the revolving statue of Diana, and at a height of 
over 300 feet from the ground, one of his powerful marine 
projector search-lights, and the beam of this light was used 
in place of the bålon to lead the singing, With a very few 
lessons Mr. Humphrey caught the knack of handling the 
search-light, and the beam was flashed up and down, to and 
fro, with the utmost ease and precision. The results were 
most effective and startling. The New York Fforiricul 
World, in mentioning this incident, remarks that it was 
unquestionably the first time that an open-air concert had 
been led by an are light beam instead of a baton, 
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SOME NOTES ON THE DESIGN OF LARGE 
ALTERNATORS.“ 


By A. HEYLAND. 


(Continued from paye 896.) 
Ax inspection of the short-circuit curve of this generator 
shows that to produce an armature current of 100 amperes 
per phase, a field current of 18 amperes is necessary. The 
difference between the two exciting currents is (150 — 18 
=) 132 amperes (fig. 4). Such a field current means an 


Excitation of 150 amperes (for 2,890 volts). 
a N 


—— — E 
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Resultant excitation of 182 amperes Excitation of 
‘ (for 2,240 volts). N 18 amperes. 
Fia. 4. 


induced pressure (fig. 2) of 2,240 volts. The difference, 
viz., 100 volts, therefore represents the armature leakage. 
Expressed as a percentage of the terminal pressure (2,240 
volts) it is 4°5 per cent. As the armature leakage is pro- 
portional to the armature current, the pressure representing 
it for an armature current of 200 amperes would be 200 
volts. 

From the data now available, and with the help of the 
simple vector diagrams of Rothert and the writer,f it is 
possible to determine the decrease of the magnetic flux 
cutting the armature conductors, due to the magnetic leak- 
age in the armature, and this will give the fall of pressure 
of the alternator. 

Referring to fig. 5, A, B is the flux at no load, correspond- 


ing to the terminal voltage of 2,200; the phase of the volt- 
age E will be, of course, at right angles to A, B. The phase 
of the current will be given by 1, and the phase difference 
existing between the current and the pressure will be shown 
by the angle p. For the assumed case under discussion, 
I is equal to 200 amps., and cos ¢ is assumed to have the value 
0°85. To the above-mentioned flux must be added the arma- 
ture leakage flux B, c (200 volts as determined above), and 
also a very small flux, C, D, at right angles to I, corresponding 
to the pressure lost in the armature due to its ohmic resistance, 
which in this case is 44 volts. The total flux must there- 
fore be A, D (instead of a, B), in order to get the terminal 


* These notes have special reference to tests made on the alter- 
nators of 1,000 E. H.P., exhibited by The Electricité et Hy- 
draulique, Limited, of Charleroi, at the Paris Exhibition. 

t Rothert, E. T. Z., 1896, p. 575; Heyland, E. T. Z., 1896, p. 618. 


pressure E, and this flux decreases with an increase of the 
lag angle p. The flux a, p (corresponding to an induced 
pressure of 2,350 volts per phase) will be seen from the 
magnetisation curve to require an excitation, A, F, of 145 
amperes; add to this an excitation of 36 amperes obtained 
from the short-circuit curve for the value 200 amperes in 
the same phase as the load current 1, and tlie resultant exci- 
tation, A, d, will be seen to be 168 amperes, corresponding 
to an induced pressure of 2,500. 

It will be seen, therefore, that this particular alternator 
has a fall of pressure at 200 amperes per phase, and with a 
power factor of 0°85, of 300 volts per phase, that is to say, 
12 per cent. The smallness of this figure is remarkable, and 
is due in a great measure to the high saturation in the field 
poles and air-gap; had the points on the magnetisation curve 
indicating the working pressures of the alternator been on 
the straight parts of this curve, thus being approximately 
proportional to the excitation, the fall of pressure would have 
been 20 per cent. instead of 12 per cent. 

Fig. 6 shows the diagram applied to the case of a 


Fia. 6. 


non-inductive load, the armature current 1 being in phase 
with the pressure E. The flux at no load necessary for a 
terminal pressure of 2,200 volts (under these conditions the 
terminal pressure is in the same phase as the induced pres- 
sure) is represented by the line a, B, representing 2,200 volts 
to scale; the armature leakage flux, B, c, is represented by 
200 volts, and the ohmic drop, c, D (representing the arma- 
ture flux required for this) is 44 volts, both these quantities 
being as before; the required exciting current is given by 
A, F, with the help of the magnetisation curve, and is 132°5 
amperes. The field ampere-turns for the reaction of 200 
amperes are represented by F, Gas an exciting current of 
36 amperes, and the resultant excitation, a, G, is thus found 
to be 141 amperes, corresponding to an induced pressure of 
2,315 volts. i 

The fall of pressure (at constant speed and excitation) 
with a non-inductive load of 200 amperes per phase is thus 
found to be 5 per cent. ; with a non-saturated field system it 
would be 8 per cent. 

The effect upon the pressure drop of decreasing the air- 
gap is of special interest with such alternators working with 
a highly saturated tield system. With ordinary machines it 
is well known that an increase of the air-gap diminishes the 
fall of pressure, and vive versd, but with alternators designed 
on the lines under discussion this effect is inconsiderable. 
Thus, for instance, decreasing the air-gap from 0°315 inch 
to 0°236 inch displaces the magnetisation curve round an 
axis, o, fig. 2, it taking jup the position indicated by the 
dotted curve. The form of the vector diagram then changes 
as shown in fig. 7; here a, B, is the armature flux at no load 
represented by 2,000 volts, and a, D is the resultant arma- 
ture flux at full load, that is, 2,350 volts, both these fluxes 
having the same value as before. Corresponding to the 
magnetic flux represented by 2,350 volts there is required 
(see dotted magnetisation curve) an excitation, a, F, of 105 
amperes. Adding to this the field current, F,G (36 amperes), 
the resultant current, A, G, will be seen to be 129 
amperes—corresponding to this latter current is an induced 
po of 2,540 volts. That is to say, the fall of pressure 

as risen to 13°5 per cent., whereas had the poles not been 
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saturated the fall of pressure for the decrease of air-gap in 
question would have been 30 per cent. 

Fig. 8 gives the fall of pressure for the case of the non- 
inductive load under these conditions, which has risen only 
to 6 per cent., whereas had the flux densities been of normal 
value, the fall of pressure would have been 10 per cent. 


Fic. 7. 


The advantage of a saturated field system is thus seen to 
be of even greater value with diminished air-gap length, 
or what is the same thing, when a large portion of the exci- 
tation is required for the iron circuit alone. Especially is 
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this the case with small machines, as the air-gap cannot be 
reduced beyond certain limits with machines of large 
diameter. 

( To be concluded.) 


AN ELECTRIC THEORY OF NERVOUS 
AND MUSCULAR ACTION. 


SEVERAL investigators have been struck with the analogies 
between the behaviour of the so-called coherer when acted 
upon by electric waves, and the behaviour of the nervous 
system under the influence of stimulus, Dr. Lodge, in a 
lecture delivered at the Royal Institution in 1894,* founded 
on this resemblance an electrical theory of vision. His 
theory was, that the retina was an electrical organ, main- 
taining an electromotive force which is prevented from 
stimulating the nerves by an intervening layer of badly con- 
ducting material, or of conducting powder with gaps in it. 
When light, which is a form of electric radiation, falls upon 
the retina, these gaps become more or less conducting, and 
the nerves are stimulated. Branly, the inventor of the 
coherer in its modern form, has also propounded a coherer 


* Lodge’s “ Signalling Through Space Without Wires,” p. 30. 


theory of nervous action.“ Dr. Chunder Bose, by utilising 
his remarkable discoveries f as to the molecular changes 
which take place in inorganic substances under the influence 
of electric radiation, has developed a theory of nervous and 
muscular action which goes much further than that of any 
one of his predecessors, A short account of his investiga- 
tions was given in a paper read at the Bradford meeting of 
the British Association, which, we understand, is to be fol- 
lowed by a fuller paper to be read before the Royal 
Society. 

When investigating the action of electric radiation upon 
inorganic substances, preferably in the form of fine particles, 
Dr. Bose discovered that in some cases their conductivity 
Was Increased, in other cases it was reduced. In some sub- 
stances, this change of conductivity was permanent, in 
others, the original conductivity was recovered immediately 
after the electric stimulus was withdrawn. It is the latter 
class of substances which show, in their behaviour, a remark- 
ahle resemblance to the behaviour of nerves and muscles 
under stimulus. 

A good example of a self-recovering inorganic substance 
is magnetic oxide of iron (Fe, O,) slightly warmed. Fig.! 
shows the time changes in conductivity which take place in 


Increase of conductivity. 


Time. 
Fia. 1. Fia. 2. 


this substance when excited by a single electric flash. There 
is a latent period. The response begins to take place a very 
short time after the action of the stimulus, and the change 
continues even after the cessation of the stimulus; after 
rapidly attaining a maximum, the substance recovers with 
more or less rapidity. With some substances a tendency to 
oscillation or after-vibration has been noticed. 

Fig. 2 shows the usual curve obtained when a muscle is 
stimulated ; the vertical ordinates representing expansion or 
contraction of the muscle. It is very similar to the Fe; 0. 
curve, having, in addition, distinct terminal oscillations. 

Substances having quick self-recovery like Fe, O, show 
interesting superposition under the influence of intermittent 
stimuli. When the intermittence is slow, the curve, tig. 3 
(a), rises in steps, gradually decreasing in length till the 
maximum change is reached, after which a horizontal wavy 
line ig maintained till the stimulus ceases, when there is a 
rapid fall. When the intermittence is rapid, the steps are 
not visible, fig. 3 (b), but the curve has the same general 
form as (h. The curves for muscles under intermittent 
stimulation are absolutely identical with those for Fe, 0, 
shown in fig. 3. 

There is also a remarkable analogy in the effects of tem- 
perature on the curve of Fes O,, and the curve of muscular 
contraction. An increase of temperature up to a certain 
limit increases the sensibility, and hastens the recovery, but 
beyond this limit, the sensitiveness and the quickness of 
recovery are both diminished. There is evidently a tem- 
perature of maximum of sensibility for both Fe, O, and for 
muscle. 

The recovery of certain inorganic substances is retarded 
by the admixture of foreign substances; for example, potas- 
sium has a quick self-recovery, but when amalgamated with. 
mercury, the power of self- recovery is lost. Dr. Bose finds 
in this an analogy to the action of certain poisons, such as 
verafria upon muscle. 8 

The most striking application of Dr. Bose's hypothesis 18 
to the explanation of certain phenomena of vision. 

According to the theory at present in vogue among physi- 
222 8 


* ELECTRICAL REVIEW, Vol. 42, p. 282. 
T ELECTRICAL Review, Vol. 47, p. 199. 
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ologists, vision originates from the metabolic changes pro- 
duced in the visual substances in the retina; these changes 
take place in two stages, the constructive or anabolic stage, 
and the destructive or katabolic stage., The theory is very 
complex, and several apparently unsuperable difficulties 
appear to stand in the way of its acceptance. It is difficult, 
for instance, to see how the rapid visual processes could be 
due to the comparatively slow chemical action which must 
be involved in the breaking down of tissue, followed by ts 
regeneration. 


According to the electro-molecular theory of Dr. Bose, | 


the visual impulse is an electric impulse; the nerve is a con- 
ductor of electric current, and the brain an extremely delicate 
detector of current. There are two possible ways in which 
the current in the nerve may be supposed to respond to the 
varying stimuli of the incident light. (1) T The incident 
light may control the E. M. F. in the nerve circuit, by causing 
` an allotropic change in one of the plates of something cor- 
responding to a galvanic battery. (2) The E. M. F. in the 
nerve circuit may be constant, and the incident light waves 
may control the resistance in the same way as electric waves 
control the resistance of a coherer or molecular receiver. 

The latter view is much the same as that adopted by 
Lodge in his electrical theory of vision, but Lodge failed to 
explain some curious oscillation phenomena of vision to be 
described later on, because his erroneous theory of the coherer 
led him to believe that electric waves could only reduce 
resistance by welding the particles, whereas Bose has shown 
that with many substances the resistance is decreased by the 
electric impulse. 

Dr. Bose is led to choose (2) as the correct theory, since 
experiments seem to show that a constant E.M.F. actual 
does exist in the visual circuit. The feeble visual sensation, 
felt even in the dark, and known as the “ intrinsic light of 
the retina,” seems to be due to a real constant E.M.F. 
always acting in the retrial nerve circuit. Whatever view is 
correct, the variations of nerve current would be due to 
allotropic strain produced by the incident light waves. 

If the effect of a luminous image on the retina is to 
produce a series of allotropic changes proportionate to the 
intensity of light at each point, then the image ought to 
be reproduced if an E.M.F. is applied before recovery has 
taken place. Dr. Bose attempted to get this result by apply- 
ing an external E.M.F., but failed. Then it occurred to 
him that the internal E. M. Fs. of the nerves themselves might 
produce the required effect, which would be observed on 
closing the eyes immediately after the impression. His 
expectation was fulfilled by the appearance of after 
images,” These “after images” had long been known, 
though it had not occurred to him, up to that moment, to 
connect them with his investigation. 

Hitherto the commonly accepted explanation of “ after 
images has been that they were due to fatigue of the 
retina. Huxley, for example, says : The excitability of the 
retina is readily exhausted. Thus, looking at a bright light 
rapidly renders the part of the retina on which the light falls 
insensible ; and on looking from the bright light towards a 
moderately lighted surface, a dark spot, arising from a 
temporary blindness of the retina in this part, appears in the 
field of view.” This explanation leaves out of account a 
very characteristic feature of these after images, namely, that 
they are of an alternating or oscillating character. The 
after images, if produced under the proper conditions, pass 
from dark to bright several times in succession ; and the 
“fatigue” theory gives no real explanation of this and 
many other peculiar phenomena of “ after images.” 

According to Dr. Bose's theory, a continuous light, which 
is, in reality, a rapid succession of electrical impulses, brings 
about allotropic conductivity changes in the retina of the 
form represented by the diagram fig. 3. The conductivity 
rises rapidly to an amount corresponding to the intensity of 
the light, and remains practically constant at that, till the 
light is withdrawn. Then the conductivity suddenly falls, 
and may be even carried below its normal amount, and 
continue to oscillate above and below this nornial several 
times, Thus are the alternate positive and negative after 
images, seen on closing the eyes, accounted for. 

For observing the ‘after image due to a single short im- 
pulse, Dr. Bose recommends the following method: —One 
end of a tube is closed by a glass disc coated with lamp- 


black, on which transparent letters may be scratched with a 
pin. Turn the blackened disc towards a strong light, and 


make an instantaneous exposure by means of a cardboard 
shutter. The eye which saw the transparent letters for a 
moment is immediately closed. It will be found that at first 
there is hardly any well-defined visual sensation, but 
gradually the after sensation of the luminous characters 
attains a maximum intensity and then fades away. This 
case corresponds to the curve fig. 1, where the maximum 
conductivity is attained some time after the instantaneous 
initial impulse has ceased. 

The oscillating after images produced in the two eyes by 
long exposure to a strong light are found to be connected 
in a remarkable way. They are not in the same phase, but 
differ by a half period; i. e., when the positive image is at 
a Maximum in one eye, the negative image is at a maximum 


P 


in the other. It is evident that this division of labour in 
binocular vision is of great advantage in the animal economy. 
Usually the effect is not noticed owing to the summation of 
the two partial effects in the brain, and also to exposure 
of fresh portions of the retina by the constant movement 
of the eye. 

The effect, however, can be shown by superimposing two 
luminous tracks by means of a stereoscope. For this the 
following experiment may be arranged :—Two inclined 
slits L, k, fig. 4, are cut in a blackened cardboard at a suit- 
able distance from one another. When the design is looked 
at through the stereoscope the right eye will see k, and the 
left L; the two images will appear superimposed, and an 
inclined cross is seen. The object of making the cross 
inclined is to distinguish the after-image of this particular 
slit from the visual memory of the erect cross. 

When the stereoscope is turned towards the sky, and the 


a 
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cross looked at steadily for some time, owing to the alterna- 


tion referred to above, it will be found that while one arm of 
the cross begins to be dim, the other becomes bright, and 
vice versa, care being taken during the experiment that the 
eyeballs do not move. 

The fluctuations become far more prominent when tlie 
eyes are closed; the pure oscillatory after-effects of the 
strained sensitive molecules, unaffected by the disturbing 
effect of further light stimulus are then obtained in the most 
vivid manner. To observe the difference of phase, both eyes 
look at the pattern in the cardboard in the manner above 
described. After an exposure of 10 seconds or more, the 
eyes are closed. The first effect after closure of the eyes is 
one of darkness due to rebound. Then one luminous arm 
of the cross projects aslant the dark field. As every portion 
of the retina is not equally sensitive, the after-image is not 
instantaneously formed in the field, but appears to jut out 
from one end to the other. This arm now slowly disappears, 
and then the second arm of the cross (produced in the other 
eye) shoots aslant the field. This alternation proceeds for a 
long time, and produces the curious effect of two luminous 
blades crossing and recrossing each other. Owing to the 
relative retardation of after-effect due to different coloured 
lights, the two crossing blades successively exhibit a gorgeous 
display of chromatic effects. 

This difference in phase of half a period in the two varying 
currents of the two eyes, is one of those phenomena, the 
explanation of which may be expected to lead to an impor- 
tant addition to our knowledge of the nervous system. 
This difference of phase may be changed by subjecting one 
eyeto different conditions of temperature and pressure, or by 
exposure to different coloured lights. 

Dr. Bose draws attention to the fact that memory visual 
images seen by closing the eyes and recalling some vivid 
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scene impressed on the brain long ago, have the same 
oscillating property as the after-images of the eye. This 
points to the interesting hypothesis that memory, and 
perhaps also dreams, are due to allotropic modifications of 
the nerve substance which are liberated and set oscillating 
by the act of the will. 


The outcome of this far-reaching hypothesis of Dr. 


Chunder Bosc, in the light of modern discoveries in mole- 
cular physics may be shortly summarised as follows: The 
substance of muscles and especially of nerves, consists of 
organic molecules, the chemical bonds of which are delicately 
suspended like the beam of a chemical balanced so that a 
deflection from their position of equilibrium is easily brought 
about by an electric wave. These chemical bonds, as we 
know from J. J. Thomson’s theory, are electrified corpuscles 
of much smaller mass than the gtoms, and are, therefore, 
practically the only part of the molecule affected by the 
potential gradient associated with an electric wave. The 
deflection of the chemical bonds results in the formation of 
temporary or permanent allotropic molecules, z.e., molecules 
in which the same atoms are combined in a different way. 
These allotropic changes bring about changes in the con- 
ductivity of the nerve, and hence in the electric nerve 
currents, 

Prof, Perry has said that the future.of electricity is in the 
hands of the chemist and the molecular physicist; it is 
becoming evident that we shall have to look there also 


for the future of physiology. | 


REVIEWS. 


Electric Tramways. Berlin: Issued by the A. E. G. 1900. 


Many beautiful and artistic brochures, replete with 
interesting matter and vopiously illustrated with excellent 
views, have reached our hands from time to time, often from 
the United States, not seldom from our own manufacturers; 
none of these, however, can compete with one forwarded to 
us some time ago by the Allgemeing Elektricitäts Gesell- 
schaft, of Berlin. This remarkable and, we should think, 
unprecedented production is a volume 134 inches x 10 
inches x 14 inches thick, elegantly bound in cloth; it 
comprises 400 pages of the finest paper, with something like 
500 illustrations, most of which are large half-tone en- 
gravings. - 

Commencing with a panoramic view of the interior of the 
company’s workshops, a short account is given of the parent 
company, and of the allied companies to which it has given 
rise. The original undertaking was founded in 1883 under 
the name of the Deutsche Edison-Gesellschaft,” and has 
played a leading part in the development of electrical 
industry ; its capital is now 60,000,000 marks, and is larger 
than that of any similar enterprise in Germany. The president, 
Herr E. Rathenau, is well known throughout the profession. 
Among the allied companies, numbering upwards of 50, 
with a capital in many cases of 10,000,000 to 30,000,000 
marks, we note the Aluminium Works of Neuhausen, the 
Berlin Electricity Works, the Rheinfelden Power Station and 
Electro-Chemical Works, the Electrical Company, Limited, 
London, &c. A list of central stations constructed by the 
company follows, representing a total of 90,000 kw. 

Next succeeds a general description of the various systems 
of electric traction—the origina] invention of which, by the 
way, is claimed for Germany, although the development of 
the overhead trolley system is credited to America. The 
first line equipped by the A.E.G. was the Halle municipal 
tramway in 1890, which paid from the commencement ; 
the company has now 1,300 kilometres of track ranning or in 
course of construction, with 23,000 motor cars, and 20 lines 
in prospect. -*The “underground” (conduit) system is 
spoken of as costing sometimes five to eight times as much 
as the trolley system, while the “underground system of 
superficial contact“ is dismissed with the remark that “ up 
to the present no reliable distributor has been invented.” 

The description is written here and throughout the book 
in three languages—German, French, and English—in 
pralle! columus, and is accompanied by illustrations of 


overhead construction and line materials. Among the 
latter are some interesting devices for the protection of tele- 
phone wires, including the extremely simple method of 
placing the earthed guard wires on the arms of the telephone 
poles! Numerous illustrations follow of car motors and 
trucks, controllers, special types of cars, sheds and workshops. 
After this introduction comes the body of the work—illus- 
trated descriptions of tramways in actual operation. Most 
of these are accompanied by maps of the routes, statistics 
of various kinds, gradient diagrams, &c., and the views of 
the generating stations, depôts, and places on the tramway 
routes are most artistic and pleasing. 

In the course of a rapid review of the descriptive matter, 
we note that some of the streets in Essen, through which 
tramways are laid, are only 3°5 m. in width! At Stras- 
burg, in the vicinity of the University, the double trolley 
system is used, to avoid magnetic disturbance of the instru- 
ments in the electrical laboratories. Owing to the difficult 
grades met with in Genoa (the steepest being 1 in 2°7), cable 
trams have in some cases been found necessary; in one 
instance a spiral tunnel, with a rise of 12 m., and a radius 
of 20—25 m., is used, with ordinary trolley cars. We may 
add that the views of Genoa are of exceptional beauty and 
number, At Danzig and Duisberg the trolley lines pass over 
draw-bridges of the bascule type, special devices being 
employed to ensure true alignment of the overhead conduc- 
tors at their junction. Water-tube boilers appear to be 
almost invariably used, and belt driving is very much in 
evidence. | 

An appendix deals with locomotives of various descrip- 
tions, an interesting elevated electric railway, 180 m. long, 
between two of the company’s offices, and an underground 
section of tramway passing under the Spree, in Berlin. 

To do justice to the illustrations and the general get-up of 
the book would be as difficult as to properly appreciate the 
importance and value of the work done by the company; we 
will content ourselves with saying that the volume forms one 
of the strongest arguments in favour of electric traction with 
overhead wires that we have ever met with. 


Electric Wiring Tables. By W. PERREN Maycock, M. I. E. E. 
London: Whittaker & Co. 1900. Price 3s. 6d. 


This is a neat little waistcoat-pocket set of tables, designed 
to facilitate to the utmost all the ordinary operations involved 
in laying out an electric lighting installation. There are 36 
tables in all, including the usual wire-gauges, particulars of 
conductors, lamps, fuse-wires, prices, ready reckoners, &c., a 
well as several original tables relating to the calculations for 
e pressure-drop,” size and length of wires. The resistances 
and effective areas of copper cables are based on the data 
contained in the report of the Committee on Copper Con- 
ductors, which is reprinted in fall. 

A table of outside diameters of insulated cables is given, 
but as the type of insulation is not stated, we fail to see of 
what use it can be. Twenty pages are devoted to pressure- 
drop“; the author advocates the use of conductance instead 
of resistance in all calculations in this connection, and gives 
full explanations and worked examples, as well as five tables 
showing in various ways the relations between the size, 
length, current and lost pressure. A table showing the 
variation of candle-power of glow lamps with the pressure is 
added, apparently for the purpose of emphasising the fact that 
it does vary; it is a somewhat nebulous quantity anyhow, 
and perhaps the less said about it the better. 

The author strongly favours copper wire for fuses ; we 
think he will find few engineers in agreement with him 
on this point. Although it is carefully stated in a short 
discussion of fuses, that fuse wires should not be stranded, 
tables showing the fusing currents of from one to ten wires 
“ paralleled apart or stranded, preferably the former, ar 
given, as though the difference were trifling. A useful 
table shows the fuse current corresponding to a given per- 
centage increase on the normal value, the percentages tabu- 
lated being 50, 75, 100 and 150 for currents up to 20 
amperes, 25 to 100 for currents 21 to 50 amperes, 123 to 
75 for currents 55 to 300 amperes; the reason why this 
graduated scale is adopted is not stated, but we fail to se 
the practical use of such low increases as 124 and 25 pet 
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cent.—especially with large currents, and correspondingly 
more important installations. The fuse should be set 
high, to prevent unnecessary extinction of the lights; the 
higher the better, so long as it protects the conductor from 
over-heating. Vsrious methods of defining minimum insu- 
lation resistance are duly embodied in tables—a useful 
innovation, having regard to the enormous variety of rules. 
A list of towns using alternating current supply is given, 
all the rest being, not unnaturally, assumed to be supplied 
with direct current; we may point out that Blackpool, 
Prescot, and the Metropolitan Electric Supply Company’s 
area possess also a direct current supply, in addition to 
those indicated as doing so in the table. A very useful 
demand indicator ready reckoner is given, as well as an 
explanation of the system. Misprints, so far as we have 
noticed, are rare and unimportant ; but two innocent-looking 
pages are devoted to advertisements of the author’s other 
books. The tables are well arranged, and likely to be of great 
use when one becomes accustomed to them ; the price, how- 
ever, is to our mind excessive, and will, we fear, limit the 
circulation of the book. 


The Chemistry of Materials of Engineering. By A. H. 
SEXTON. Manchester: The Technical Publishing Com- 
pany. 1900. 


This book, one of the excellent little manuals by the same 
publishers, is a class of book which has grown up of late 
years, as a result of the demand for useful information that 
could only be obtained by great research a score of years ago. 
It deals with the chemistry of materials in common use, and 
thus presents the engineer with a knowledge of those occult 


matters in engineering technics that lie at the foundation of. 


the expert practical man’s expertness. The expert foundry- 
man who has fed his powers of observation by years of 
experience, attains his ends, no doubt, with an accuracy and 
precision comparable with the results obtained by the skilled 
chemist, but with this difference, that he cannot impart the 
fulness of his knowledge to the inexperienced, and his art and 
craft accompany him to the grave. 
- Analysis and microscopic examination will put any intelli- 
gent man into the position of a fair expert in a tenth the 
time required to teach him by the observation of practice. 
With chemical analysis it is possible for a foundry to 
buy its irons much more cheaply than when tied to certain 
brands, while at the same time in machine work may be 
secured by due avoidance of unnecessary hardness. In this 
book will be found not merely this class of information 
relating to the one material we have named, but to many, we 
had nearly said all, of the materials of engineering. Iron 
being facile princeps naturally takes the principal place ; its 
varieties of Nos. 1, 2, 3, grey, white, &c., are all well 
described, and the influence of the contained carbon, or 
silicon, is explained. | 

A short chapter is given to wood, another to stone and 
artificial stone, another to clay and its many products, and 


another to cements and mortar. Fuels—solid, liquid and 


gaseous—are allotted more space. Our fault-finding may 
almost be limited to the fuels, for there is no use of the 
atomic values of the elements, though the author could 
have ably explained all that was necessary to explain in this 
connection. Chemical notation is used throughout the 
book, but no values are given. 
would have been useful, and perhaps wonld have saved 
reference to other books, . 

A few gas producers are described and illustrated, and the 
final chapters are devoted to lubricants, paints, varnishes 
and minor matters. If the book has a fault, it is that a 
little too much has been attempted. All the space might 
have been given to the metals of engineering, leaving the 
other minerals to a second volume, timber to a third, and 
fuels and such to a fourth, for the author is eminently suited 
to the preparation of them all. | 


o a 


Bloemfontein.—The electric lighting works, which have 
been erected at a cost of £18,000 to the town have been formally 
opened. Messrs. Reunert & Lenz were the contractors. 


A table of atomic weights 


MOTOR VEHICLES. > 4. ~> 


In our last issue we published at some length a review on 
Mr. W. Worby Beaumont’s new book on “ Motor Vehicles and 
Motors,” Since its insertion, however, it has been brought to 
our knowledge that certain statements therein contained are 


not merely inaccurate, but entirely incorrect. 


The most important and misleading of these are embodied 
in the remarks with regard to the illustrations and the sub- 
ject of brake horse-power. So far from the scales having 
been omitted from the working drawings, we find that in the 
bulk of instances both English and metrical scales are given, 
and the whole of the line drawings were specially drawn for 
the book—in many cases from the actual mechanisms, taken 
apart for the purpose; moreover, no part of the matter was 


‘derived from, or in any way connected with, catalogues .The 


subject of brake horse-power is also suitably dealt with, and 


other points on which our reviewer commented adversely we 


find, on examination, to be in order. l 

This being so, we have decided to “unreservedly withdraw 
the review, and in doing so, we wish to express our regret 
that it should have been so worded as to do an injustice, 
unintentional it is true, but none the less detrimental and mis- 
leading, to Mr. Beaumont's valuable work. We owe it to him 
to say that Mr. Beaumont has met our voluntary offer to do 
this in the same spirit in which it was conceived ; our only 
desire is to do even-handed justice, and it is our misfortune, 
not our fault, that we have in this case inadvertently fallen 
short of our ideal. For this reason, we are anxious to make 
the frankest acknowledgement and the fullest reparation in 
our power. 

Eps. ELEC. Rev, 


ee 


CURRENT SPECIFICATIONS. 
XXXIX.—WAKEFIELD EXTENSION. 


SuMMARY. 


Extent of Contract.—Supply of one 400-Kw. steam alternator. 

Type of Engine.—Triple expansion high speed vertical engine. 

Output.—550 B. H. P. | 

Speed.—Not to exceed 350 revolutions per minute. 

Overload.— Twenty per cent. for two hours. 

Working Pressure.—135 to-140 lbs. per square inch. 

Condensing Plant.—To be supplied under separate contract. 

Voltage of Alternator.—2,000 to 2,200 volts. í 

Periodicity of System.—60 ~ per second. 

Permissible Temperature Rise.—Not to exceed 70° F. above sur- 
rounding atmosphere after eight hours’ full load run. 

Range of Regulation.—To be within 7 per cent. between no load 
and full load at constant speed and excitation on non-inductive 


Exciter.—An exciter wound for an E.M.F. of 180 volts, to be 
direct coupled to alternator. 

Insulation Resistance.—Armature to core 20 megohms, magnet to 
core 5 megohms. 

Eficiency.— Efficiency at various loads to be stated, and steam 
consumption guarantees given in tender. 

Specified Date of Completion.—August 30th, 1901. 

Penalties for Late Completion.—One per cent. on contract sum per 
week. 

Specified Terms of Payment.—80 per cent. on completion of work, 
10 per cent. after one month’s regular running, 10 per cent. after six 
months’ satisfactory running. 

Specified Period of Maintenance.—Six months. | 

Stipulations as to Wages and Arbitration Proposals.—None, 


We have here the shortest set of general conditions we 
have seen for along time. The specification has been drawn 
up by Mr. Robert Blackmore, the city electrical engineer, 
and it cannot be said in any way to restrict manufacturers 
offering their standard sizes of plant. Triple expansion 
high speed engines are asked for, and guarantees as to their 
performance are to be given by tenderers. 

No arbitration proposals are made in the general con- 
ditions, but no special powers are claimed for the engineer, 
so presumably there would be no objection to inserting cre 
in the final contract. In the same manner there is no refer cr ce 
to wages to be paid by the contractor to his workpeo]: or. 
any stipulations as to the powers of the engineer to demu: d 
the removal of any of the contractor’s employés. 
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The following are the only three clauses needing attention, 
and in reference to the first it will be noticed that separate 
tenders are asked for engine and alternator, so that the 
penalty would only be payable on the value of the portion of 
the plant late :— | 

In case the contractor shall fail to complete his contract by the 


above date, he shall be liable to the Corporation for and as 
liquidated damages at the rate of 1 per cent. of the total amount of 


his contract per week, for every week over and above the date ‘ 


specified for the completion of his contract. The engineer shall 
have power at all reasonable times to inspect the materials and 
workmanship at the maker’s works, and be given 14 days’ notice of 
the completion of the plant, so that he or his assistant may be pre- 
sent at the final tests of the plant. The contractor shall be respon- 
sible until the final payment is made for any defects arising from 
had materials, design, or workmanship, fair wear and tear excepted. 
And should for any cause any defect arise during the aforesaid six 


months, such final payment shall he kept back until the plant is 


running to the satisfaction of the engineer. 


XL.—-SWINDON ELECTRIC LIGHTING. 


SUMMARY. 


Contract No. 1.—Supply and erection of steam dynamos, balancer, 
and motor-generator. 

Number of Steain Dynamos Required.—Three. 

Output of each Dynamo,—Practically 200 Kw., 417 amperes at any 
voltage between 440 and 500 volts as shunt machine, and as com- 
pound-woupd machine 525 volts and any current between 50 and 
380 amperes. 

Specified Overload for 10 Minutes.—Practically 250 Kw., 475 
amperes at 525 volts. 

Type of Engine.—Three-crank enclosed, vertical triple expansion 
type. 

Working Oonditions.—175 lbs. per square inch working pressure 
and a vacuum of 24 inches maintained by condenser supplied under 
separate contract. 

Specified Piston Speed.—Not to exceed 600 feet per minute. 

Type of Dynamo.—Multipolar, suitable for both lighting and trac- 
tion work. 

Insulation Resistance.—To be tested after erection, for fields 1 
megohm, for armatures 750,000 ohms. 

Foundations.—To be supplied by contractor, and cost of same 
included in price. 

Capacity of Balancer.—To consist of two machines directly 
coupled together, capable of dealing with a current of 100 
amperes in the middle wire of a three-wire system having a differ- 
ence of pressure of 220 to 240 volts between middle and either 
outer, 

Specified Speed.—Not to exceed 700 r.p.m. 

Motor-Generator.—To consist of two 13-Kw. dynamos directly 
coupled to and driven by one motor. 

Specified Speed.—Not to exceed 600 r.p.m. 

Specified Date of Delivery.—18 months from date of order. 

Penalty for Late Completion.—£20 per week. 

Specified Terms of Payment.—75 per cent. of value of work done 
upon delivery on site, balance up to 90 per cent. of contract sum on 
satisfactory completion, 10 per cent. 12 months later. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages Paid to Workmen.—See below. 

Arbitration Proposals. — Limited, see notes below. 

Date for Receipt of Tenders.—December 24th, 1900. 


The consulting engineers who have prepared this specifica- 
tion, and are acting as advisers to the Corporation of 
Swindon, are Messrs. Lacey, Clirehugh & Sillar. The steam 
pressure is higher than is at present customary in English 
stations, and the engines are stipulated to be of the three- 
crank triple expansion type. If any other type of engine is 
tendered for, a detailed specification of the plant offered has 
to be sent. 

A number of forms are given, asking for particulars and 
guarantees. 

Contrary to usual practice, the contractor must provide 
foundations for the plant, though the excavating and filling 
in will be done by the Council. Provision must be made in 
tender for foundations 6 feet deep; if any additional depth 
is required, it will be allowed for as an extra. 

Provision is made in the general conditions, Clause 7, that 
if through discrepancies between the drawings and the 
specification, errors have crept into the tendered price, they 
shall be rectified, and an allowance, determined by the engi- 
neer as fair and reasonable, shall be made. 

The contract drawings have to be submitted to the 
engineers for approval within four weeks after acceptance of 
the contract, “showing all essential details, including 


foundations and other work to be erecuted by the Council in 
connection with the work,” 

This must mean all information to enable the Council to 
arrange for the excavating, for the foundations themselves 
are to be provided by the contractors. 

The maintenance clause reads :— 

The contractors shall guarantee the efficiency of the works for a 
period of one year after completion, or for such longer period as may 
be stated in the specification, and shall maintain the works in 
perfect repair during such period, fair wear and tear being 
allowed for. 

The clause dealing with the wages to be paid by the 
contractor to his employés is of such a character that it may 
be accepted in principle, but it should be noted that any 
disputes arising under this head are withdrawn from 
arbitration and are specified to be decided by the engineers, 

This following paragraph: —“ Any question arising as to 
what are the standard rate of wages and hours and con- 
ditions of labour to be settled by the engineers, whose decision 
shall be final,” tends to limit the operation of the arbitration 
clause which at present provides for the submission of certain 
classes of disputes to arbitration. It will be noticed that 
two arbitrators are to be appointed, one chosen by either 
party. It is thus expressed :— 

In case any dispute or difference whatsoever shall at any time or 
times hereafter arise or exist between the contractors and the 
Council touching their respective rights or obligations under the 
said contract, or the fulfilment or non-fulfilment thereof or incident 
thereto, other than such matters as are hereinbefore specially directei, 
and any dispute as hereinbefore appears is intended to be referred to or 
decided by the engincers as mentioned, such dispute or difference shall 
from time to time, at the instance or request of either party, be 
submitted to and decided by the arbitration of two arbitrators, on- 
to be nominated by the contractors and the other by the Council, the pro- 
ceedings under and consequent upon the said last-named reference 
shall be conducted, and any award or awards to be made thereunder 
‘shall be subject to and governed, conducted, and affected by all the 
incidents, consequences, and effects of a reference to two arbitrators 
under the provisions of the Arbitration Act, 1889. 

While there is little risk involved in the acceptance of 
this condition, as a matter of principle we object to all thee 
limitations, and suggest that tenderers ask for an unlimited 
right of appeal to an independent authority in cases of 
dispute. 


LAYING OUT MINE FIELDS IN THE 
ROYAL NAVY. 


To lay out a row of submarine mines for the defence of a 
harbour or narrow channel, at first sight appears to be a very 
simple matter ; the destructive radius of each mine is known, 
and the chart is at hand to give the depth of water ; thus it 
would seem that after the mines are “fused” all that 
remains to be done is to tow the mining launch across the 


mine field, dropping the mines at regular intervals, and 


carrying the cables ashore to the observatory from which 
they are fired. 

As a matter of fact, however, there is much to be gone 
through in the way of surveying, and laying the mines down 
in accurately plotted positions. 

In former days the mines were fired from two positions, 
that is to say, two observers were stationed at some distance 
apart, so that the position of each mine subtended a fairly 
large angle between the two observers. When the first obeerved 
a ship to be crossing his line of observation, he pressed his 
key, and waited for No. 2 observer, who also pressed js 
key when the bearings came on, and completed the circuit. 

If the ship was at the spot where the two lines of obser- 
vation cut one another, she was exactly over the mine, and 
both observers having their keys depressed, the mine 
exploded. 

Now, however, an ingenious instrument, called the 
depression position finder,” has done away with the neces- 
sity of two observing stations, and rendered the operation of 
firing the mine automatic. 

The depression range finder, or, as it is usually termed for 
brevity, the D. P. F., consists of a telescope, mounted on a 
revolving arm, which the observer swings round by means 
of a training wheel, much the same as if training a gun. 
The arm carries a metal point over a chart, and the mines 
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ire represented on the chart by little brass heads; the metal 
oint coming in conneclion with one of these little brass 
eads, completes the circuit of the particular mine repre- 
ented. Thus, when the ship is in the centre of the tele- 
copic field the metal point is exactly over the spot on the 
‘hart which represents 
ier position; and when 
ier position is immedi- 
tely over the area of 
lestruction of the mine, 
ontact is made by the 
netal point, and the 
nine exploded. 

So far we bave been 
supposing the ship to 
æ following a line re- 
presented on the chart 
wy the arc, described 
py the metal point. 
The telescope is, how- 
-ver, capable of another 
movement. The 
D. P. F. is always placed 
at a height above the 
mine field, and the 
telescope is capable of 
depression, so that 
the nearer a ship 
approaches, the greater 
is the amount of de- 
pression that must be 
given to the telescope 
in order to keep her in the centre of its field. 

The rack and pinion which alters the depression of the 
telescope, at the same time slides the metal point in, along 
the movable arm, over the chart at a speed exactly in pro- 
portion to the motion of the line of vision over the mine 
field. Thus, by following a ship with the telescope, an 


LAYING Our MINES IN THE 


insteãd of it being necessary to fix the position of each 
mine by means of angles from the laying-out boat, and 
carefully plotting them out by scale and protractor on 
the chart, it is only necessary to run the boat along a 
given course and watch for signals from the observer 
at the D. P. F. The 
position at which it 
is proposed to drop 
each mine is carefully 
laid down on the 
chart, and then the 
observer takes his 
place at the telescope, 
following the boat 
along her course; a 
pencil is substituted 
for the metal point, 
and when it comes 
directly over each 
plotted position, the 
signal is made to the 
boat to drop her 
mine. At the in- 
stanb of dropping 
it the position of the 
pencil point is marked, 
and thus a perfect 
chart of the mine 
field is obtained. 

[t will be seen 
that the range finder 
may be used entirely 
for purposes of surveying if required, once its height and 
position are known; there is a vernier on the instrument 
marked off to represent the height, and by this scale the axis 
of the telescope is raised above the chart to a height corre- 
sponding to the height of the instrument itself above the 
water-line. 


ROYAL NAVY. 


Fia. 1.—-TBMPEBLEY TRANSPORTER AT ELLESMERE PORT. 


exact representation of her movements is made by the 
metal point upon the chart. All, then, that the observer is 
required to do, is to keep the ship in the centre of the field 
of his telescope. 

But the depression range finder has another use, in 
very much reducing the labour of constructing the mine 
feld; it becomes, in fact, an automatic surveyor, for 


THE TEMPERLEY FUEL TRANSPORTER. 


Ir is unnecessary to inform our readers that one of the most im- 
portant developments which is taking place in electricity works is 
the adoption of mechanical methods for the conveyance of fuel 
from railway siding or canal barge to the boiler furnaces. In all 
recently equipped stations of any particular capacity, this has heen 


made a special feature by the designing engineer, and the engineer 
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in charge, who is responsible in a large measure for the degree of 
economy that is obtained in the operation of electric generating 
plant, is*eager to avail himself of this particular means of reducing 


the course of our accounts of electric tramway and railway stations 

at Dublin, Shepherd’s Bush, and other places, and of electricity 

supply works at Glasgow, Wandsworth, Clerkenwell, Willesden, and 
so forth. In the present article we propose 
to devote special attention, particularly to 
one form of conveyer, viz., the Temperley 
transporter. 

This system of coal transportation is in 
vogue at the Willesden generating station 
of the Metropolitan Electric Supply Com- 
pany, the works of the Smelting Corpora- 
tion at Ellesmere Port, and varions other 
places. The Willesden plant deals with a 
load of 22 cwt. at a lifting speed of 200 feet 
pe minute. The transporting speed when 
oaded is 600 to 800 feet per minute, but 
when empty 800 to 1,000 feet. The trans- 
porter is operated by a G.E.800 electric 
motor of 20 H. p. 100 volts, running at 520 re- 
volutions per minute. The wagon elevator 
in the tower lift is also worked by a similar 
motor. 

The transporter at the Ellesmere Port 
works on the Manchester Canal is con- 
structed to carry loads of 30 cwt., and the 
stability of the tower is sufficient, without 
rail clips or blocking, to admit of this load 
being lowered with great rapidity and 
brought sharply to rest, so that if is always 
open to the driver to move the installation 
in either direction to meet the require- 
ments of taking the coal from different parts 

of the hatch of a vessel or depositing it at 
different points on the stock heap. 

The engine, illustrated in fig. 2, is capable 
of lifting the full load at a speed of 300 feet 
per minute, and of travelling the load along 


Fig. 2.—Two-Spamp ELECTRIO TRANSPORTER ENGINE. the transporter beam at a speed of 600 feet 


the fucl-haniling account to its minimum amount. As somelof our 
smaller sytt ms of ele. trie supply are developed, and require the 
stations to be extended wit consequent greater fuel consumption, 


Fic. 3.—THE Loa DED SKIP BEING LOWERED FOR 
UPSETTING. 


per minute. It is fitted with machinery for 
raising and lowering the hinged arm of the 
transporter which projects over the vessel, 
and for travelling the tower along the rails in either direction. 
The hoisting drum runs loose on the shaft for lowering, and is put 
into gear for hoisting by means of a friction cone of largeldiameter; 


Fra. 4.—THE SKIP IN THE ACT OF RIGHTING ITSELF AFTER 


HAVING BEEN AUTOMATICALLY UPSET. 


AUTOMATIC DuomMPING FALL BLOOR ANT SKIP. 


the question will force itself to the front, and works which now 
carry the fuel and fire the boilers by manual labour, will adopt the 
more convenient method for dealing with the larger quantities. 
Descriptions of various plants for handling large supplies of 
fuel have trom time to time appeared in the ELECTRICAL REVIEW in 


the engine is not, therefore, fitted with reversing gear, and the 
wear and tear of ordinary link action is avoided. 

An overhauling or tail rope is attached to the traveller and con. 
nected to a set of counterbalance weights for the double purpose of 
preventing the traveller from overrunning the hoisting rope in the 
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event of the driverireducing the speed of his engines too suddenly 
when travelling the"load along the transporter at such a great speed 
as 800 feet per minute and for accelerating the speed of the return 
journey down the transformer beam. 

© The'traveller (which is the same as that illustrated in our descrip- 
tion of the Glasgow electricity works, ELECTRICAL RRVIEw, Sep- 
tember 21st, 1900), carries the load and the rope carriers which support 
the hoisting rope at intervals of 50 to €0 feet throughout the length 
of the transporter beam. 

Figs. 3 and 4 represent the automatic dumping skips which are 
used for conveying the coal from the hold of the vessel in which 
they are filled, to the stock heap. They enable one man working 
the transporter to take the loaded skips from the vessel and deposit 
the contents on the stock heap without breakage or creating a cloud 
of dust. and they also secure a rate of working which would be 
impossible if the skips lad to be upset by a man stationed on the 
stock heap. Apart from the difficulty which a man experiences in 
scrambling about on the top of a heap of raw material, he naturally 
stands clear of the skip which is being lowered with great rapidity, 
and considerable time is lost in his reaching the skip to disengage 
the catch and capsize it. The output of the entire plant is altogether 
controlled by the man employed to upset the skips. 1 

The Temperley skip, on being lowered to any desired point, is 
capsized by the action of lifting, and, as it is self-righting, it is 
returned to the vessel locked and ready to be refilled. Before 
leaving the vessel the dumping mechanism is thrown out of action 


by the movement of a lever, and does not come inte action again 


until the fall block has entered the bell of the traveller and the load 
has commenced to travel up the transporter beam, so that there is 
no possibility of the skip being dumped automatically on to the 
heads of the men in the vessel. If the men omit to throw the 
dumping mechanism out of action the skip upsets immediately on 
the commencement of the lifting. 

‘Transporters of this type are constructed for either a double or 
single line of rails to pass beneath the tower. 

The Ellesmere Port transporter is electrically driven, but it is 
not connected with the electricity works. The waterside arm is 
made to hinge up. {The plant is driven by a G.E. 1,000 electric 
motor of 30 B. H.. (250 volts) running at 450 revolutions per minute. 
The controller is of the R 17 type. The electrical equipment in 
both the Willesden and Ellesmere Port cases was supplied by the 
British Thomson-Houston Company. 


CORRESPONDENCE. 


Electrical Vehicle Trials. 


Mr. Opperman’s letter, which appeared in your issue of 
November 30th, calls for a few remarks, 

As a body, I think, the owners of the cars would repudiate 
the suggestion that the trials were too severe—or that the 
constant running under the difficult conditions ruined, or 
tended to ruin, the batteries. 

It appears that such a suggestion is far more calculated 
to injure the growing industry than the trials themselves. 


It is well known that one firm ran their car upon the’ 


Southsea tour with the same batteries that had been used 
throughout the trials and it may be interesting to say that 
the identical set of batteries has now been sold for lighting 
purposes, 

This does not seem to indicate that they were damaged by 
the severe conditions of the trials. 

It is quite true that some dissatisfaction was felt by the 
manufacturers engaged. These points will, no doubt, be 
remedied in future trials of electromobiles, which the Auto- 
mobile Club may conduct. 

The matters which chiefly affected the owners were :— 

(a) The trials being only suitable for certain classes of 
vehicles. It is well known that light electromobiles are 
constructed for town use and for light work. On such cars 
powerful motors are unnecessary, and they are not provided. 
The trials all took place under the same severe conditions, 
thus excluding several types of carriage. Manufacturers 
not being consulted as to the trials, were consequently quite 
in the dark as to what class of car they should enter. It 
was naturally presumed that the trials would be varied. As 
a matter of fact, it was a prolonged hill-climbing test. 

(6) No decent arrangements were made to enable car- 
riages to be attended to; expensive cars were housed in 
broken-down sheds of the most filthy description. There 
were inches of liquid mud on the floors; rain came through 
the roof; the sheds were doorless, and the cars and 
attendants were nightly exposed to the full force of wind 
and rain. On the first night two cars had to stand in the 
open. It rained the whole night! No information being 
given as to where the trials were to be held, no arrangements 


could be made for the lodging of the attendants. One com- 
pany, which had entered several cars, found that the hotels 
near the charging station were already occupied. As a result, 
their staff had to be divided between two hotels, each more 
than a mile off the charging station, and over two miles from 
each other. As all charging of cars took place at night, tlie 
inconvenience and expense of this arrangement was con- 
siderable. . 

(c) Those who had entered cars were treated as com- 
petitors, instead of as manufacturers with one object in view, 
namely, the progress of electromobilism. Most stringent 
and unprecedented rules were enforced with the utmost 
severity, and the conditions generally were not calculated to 
bring out the advantages of electrical self-propelled traction. 
In spite of these restrictions, the following is the unbiassed 
view of one of the leading electrical papers * :— 

„The results obtained under great disadvantages must be 
accepted as proving the practicability of electrical propulsion 
on common roads. The trials in every way established the 
commercial utility of the electromobile once for all in this 
country. The long-distance run on rough roads and through 
hilly districts on one charge, the ease of control, their 
reliability, smoothness in running, absence of vibration, and 
economy of electric energy, make the electrically-propelled 


carriage an assured success.“ 


It is necessary to add that the officials at the charging 
station did everything in their power to assist those engaged 
on the trials, and their courtesy was the redeeming feature 
of the week. It is, however, to be hoped that much more 
efficient charging arrangements will be made on any future 
occasion. 

Theodore G. Chambers. 


Supply Station Accidents. 

I have been interested in the correspondence appearing in 
the recent issues of the Review on the subject of “Supply 
Station Accidents,” and as I have had some experience in 
successfully preventing accidents from shocks, I may, perhaps, 
be able to give a few suggestions that will be of use. 

I think it is admitted that the ordinary india-rubber 
glove of commerce is impracticable, at least I found it so, 
and to overcome the difficulty I had cotton gloves coated 
with pure Para rubber issued to the men ; these gloves fitted 
properly, so there was no difficnlty in handling small 
terminals, &c., and the cotton kept the hands fairly dry and 
comfortable. Of course, if they got oil on them often they 
did not last very long, but that is a very small matter when 
weighed against human life. 

In addition to the gloves we served ont india-rubber 
soled shoes, not the article of commerce, but good strong 
canvas shoes with soles of best red rubber 3 inch thick. 
The men were obliged:to put on the shoes when they came 
into the station each day, and leave them when going out. 

I consider that shoes are preferable to using mats, unless 
where a man must lie down or kneel to do his work, in which 
case mats are indispensable. 

The gloves and shoes should be in charge of some individual 
who would examine them carefully now and again, as the 
average workman will not bother, he prefers running a risk. 

During the six or seven years I was engaged in central 
station work I never had an accident due to shock. 


A. E. Porte. 


Surface Electric Railway Cars. 

Mr. Langdon’s able paper has almost demonstrated what 
many have long suspected, viz., that the early part of the 
coming century will see the extension of electrical traction 
to our great railway systems. The steam locomotive has 
reached its limit, and (alas that it should be so!) is doomed 
to go; nor will its place probably be taken by any elec- 
trically-propelled tractor, for this would be to do away at 
once with one of the great advantages of electricity—that, 
namely, of making each vehicle an independent unit propel- 
ling itself. We may, in fact, look forward to an era of trains 
consisting of long cars, each with its own motor or motors, 
controlled by the driver on the foremost one. It should not 
perhaps therefore be outside the province of electrical 
engineers to consider the most suitable way of mounting such 
cars to adapt them to various conditions. Is the double- 
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bogie method the best; or would it be more convenient to 
have the motor attached to the body of the car and driving 
two fized axles (or three even) at the centre, with radial 
axles or bogies at the ends? These are practical mechanical 
questions resulting from the new conditions that will require 
investigation with a multitude of others, for the electrical 
engineer of the future will be called upon to provide cars 
capable of carrying heavy loads at probably higher speeds 
than those to which we are accustomed, and this, too, in the 
most economical manner, 
Alfred J. Allen. 


London Institution, December 10th. 


Authorship Made Easy. 


I observe in the current number of the Engineering 
Magazine an article under the heading of “ Central Station 
Practice in England,” with the name of the author given as 
Mr. Frank C. Perkins, who is good enough in the con- 
cluding paragraph of the article to state that the data and 
photographs, from which the illustrations have been pro- 
duced, were furnished by myself. zS 

The circumstances of the case are peculiar. Mr. Perkins, 

sometime in the beginning of this year, writing from Buffalo, 
New York, after seeing a description of these stations in 
various English and American technical papers, asked me if 
I would send him the manuscript of the articles and any 
photos, &c., so that the description might appear in the 
Western Electrician or some other paper. I did so, and 
the pfgepnt article so closely follows the wording of the 
descriptfoh then sent that, except for some paraphrasing of 
sentences indulged in by Mr. Perkins, not always to the 
advantage of accuracy of description, the article now 
appearing in the Engineering Magazine is nothing more nor 
less than a copy of my own article. Is this quite fair ? 


A. J. Lawson. 
ies December 10th, 1900. 
fs — 


. — A Telephone Query. 
— MOE 8 2 0 . * 2 8 
a,. porience I have found that with a microphone circuit 
, us used in telephony, joined up as follows 


Line 


x, Earth; R, Differential receiver; 1 c, Differential induction coil 
Mu, Microphone; c, Condenser; 5, Battery. 


—having a condenser shunted across the primary, the 
speaking is considerably improved. 

It is not clear to me how this improvement is obtained; 
if one of your readers could enlighten me I should feel! 
obliged. i 

No doubt it appears to you that the 24 v. battery is: 
of an unusual strength, but it is already used for another 
purpose, and the inserted resistance reduces the output to 
the required amount. 


` 
— 
* 
* 


Fred. C. Chapman. 


The German Post Office Transmitter. 

I note with considerable interest the notice contained on 
page 914 of your last issue relating to the new German Post 
Office telephone transmitter, and as an individual closely con- 
nected with this branch of the electrical industry, I should 
be much interested to know whether the competition men- 


tioned was open to all the world or to German manufacturers 


„ 
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only, as this information would considerably enhance or 
detract from the importance of the result. 
l F. G. B. 


December 10th, 1900. 

[We understand that the competition was not confined to 
German manufacturers, but was open to all who wished 
to enter. We do not think, however, that the matter was 
publicly advertised in this country.—Eps. ELEC. Rev.] 


Information Wanted. 


I should be obliged if you could tell me, through the 
medium of your “Correspondence” colamn, the principle 
and uses of the Edison electromotograph, and when it was 


invented... ry 
ee N. E. 


[Perhaps one of our readers will kindly farnish a reply.— 
Eps. Erec. REv. ] 


The Molecular Constitution of Water: a Correction. 
It reads in your last issue that ice is dihydrol : it should 
be /rihydrol. | 
| . Steam is hydrol = H,O; 
' Ice is trihydrol = (H30); ; 
and Water is a mixture of di and ſrihydrol = (H, O), 
_ + (H.), 
J. C. R. 


London, December 8th, 1900. 


Charging for Electrical Energy. 


Perhaps the following method of fixing the charges to the 
public for current consumed may be of interest to you. The 
idea is based on charging 7d. per unit. as a maximum, with 


- rebates to long-hour consumers. 


The method of working is as follows :—The total number 
of lamps (of 8 C. p. 30 watts) each consumer has installed is 
first ascertained, and the number of units consumed is read 
off the meter; the units are then divided by the number of 
lamps (total installed in each installation) and the discount 
or rebate is then obtained from the curve. Thus, a man has 
10 8-C. P. lamps installed, and his consumption comes to 100 
units per quarter—100 10 = 10. Refer to curve, and 
it will give you 514 per cent. discount, and the resultant bill 
will be 100 x 7d. = 700d. less 514 per cent. = 340d. 

This method certainly charges a man with many lights 
fixed, and low maximum demand, at a higher rate than the 
man with few lights and high maximum demand. 

To overcome this a supplementary curve is shown dotted, 
which will, I think, meet the case, and the increased 
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maximum demand caused by charging on all the lights fixed 
is balanced by the rebates, as shown dotted. ae 
For one night’s blaze, or, maybe, one hour’s, by Wright's 
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system, the consumer has to pay the full rate for the whole 
of the quarter, whilst by the proposed system a blaze for a 
night or two does not make any difference to him except the 
current consumed. At the same time it induces consumers 
to have lamps fixed only where they will be really used, and 
these are the lamps the station engineer wants, not a lot of 
seldom used or short-hour lamps. The curve can be made 
to suit any price charged per unit, as desired. Briefly, the 
advantages are, it does away with the demand indicator, 
makes the method of charging simple and understandable to 
the average consumer, and relieves him of the bugbear, a 
demand indicator. 


A. W. D. 
Newcastle-on-Tyne, 


November 29th, 1900. 


ELECTROLYTIC PRODUCTION OF SODA 
| AND CHLORINE 


In the American . Electrician of October, 1900, Mr. James 
F. Hobart describes a new form of three-fluid cell for the 
electrolysis of salt solution. There are two diaphragms; the 
outer compartments contain the anode and cathode, while 
the inner contains a neutral solution of salt. Mr. Hobart 
claims that the products of this cell are more pure than in 
the ordinary one-partitioned type, there being no difficulties 
arising from the production of hypochlorites; it would 
seem, however, that the two partitions and the inner neutral 
solution would cause such high internal resistance as to make 
the cell of little use for commercial purposes. 

We reproduce below our contemporary’s account of 
the apparatus. There are several 
fluid cells, some of which are illustrated herewith. The 
siphon diaphragm cell, fig. 1, seems to possess infinite 
possibilities, and is apparently worthy of close consideration. 
In the elevation it is shown that the diaphragms 
are formed of tubes, which are filled with some 
porous material, so as to act by capillary conduction; 
asbestos and porous cement are two materials used for 
filling the tubes. As shown by the plan view, the dia- 
phragmz may either be small round tubes, or they may be 
large flat ones, only one or two being required for each 
diaphragm; both kinds are shown in the engraving. The 
round tube diaphragm is more easily made, handled, and kept 
in repair, but the flat tube has the lower electrical resistance, 
hence it gives the better results. 

The value of diaphragms of this kind lies in the ease with 
which they may be applied to any vessels of the sort and 
shape suitable for electrolytic cells; also in the fact that the 


vessels themselves may be employed as anode and cathode. | 


Fig. 2.—THREE-FLUID CELL. 


Fre. 3.— DouPpLEX CELL. 


When a single tank or cell is fitted with one or more dia- 
phragms, measures must be taken to construct the cell of 
non-conducting material, otherwise a good deal of electric 
energy will be lost by conduction. A great disadvantage 
of this form of diaphragm is its thickness, which causes a 
great deal of internal resistance. To obviate this fault, the 
tubular diaphragm was evolved into the plate form, which 
is shown by fig. 5. | 

In the operation of the three-tank triple-fluid siphon 
diaphragm cell, the liquid in the left-hand tank becomes 
saturated with chlorine until no more of that gas will be 
held in solution in the water contained in that division of 


the cell. After the liquid has become fully saturated— 
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become dilute hydrochloric acid, in fact—the chlorine will 
bubble up and pass off as fast as it is formed. In the cathode 
tank, the soda deposited combines with the liquid in like 
manner, and the solution may be drawn off when found to 
be sufficiently concentrated ; but, in first starting this kind 
of a cell to work, it will be found impossible, with any 
reasonable E.M.F., to force current through the three cells 
after they have been freshly filled, the middle one with salt 
solution and the others with pure water. To obviate this 
difficulty, it is necessary to put a few pounds—the quantity 
varying according to the size of the tank—of HCl into the 
left-hand compartment, and to dissolve some soda in the 
other tank. This gives the water sufficient conductivity to 


Fia. 1.—SreHon-D1raPHRAGM PRINCIPLE. 


enable the current to pass; once started, the current will 


soon deposit enough of both elements to establish the proper 
conductivity, and the conductivity will increase up to the 
point of saturation. | 

Probably the purest ions can be obtained with an electro- 
lytic cell of this kind, or with the kind illustrated by 
fig. 2. Here the siphon arrangement has been modified 
into a simple division, as shown more fully in fig. 5. In 
fig. 2 a single tank contains the three fluids, which are 
separated by two diaphragms. Otherwise the operation of 
this cell is precisely like that just described and illustrated 
by fig. 1. 

"Fie. 3 represents a three- fluid cell known as the 
„Duplex.“ The middle tank forms the cathode, while two 
anodes are used, each being in a separate cell of its own. 
The siphons used in this cell are filled with a salt solution, 
there being no asbestos or other absorbent material inside of 
the siphons. The straining” action is secured by burying 
one end of each siphon in the carbon of the anode which it 
serves. 

At first sight this form of construction appears to settle 
the diaphragm question, but upon more closely studying the 


Fig. 4.— DIRECT DIAPHRAMà. Fia. 5.— HORIZONTAL DIAPHRAGMS. 


matter, grave defects are apparent. The ions are liberated 
at the surface of each electrode, and the points directly 
opposite each other have never less than their regular share 
of the work; therefore the part of the anode which closes 
the tube becomes the most effective part of that terminal. 
Hence the greater proportion of the ions are liberated inside 
of the tube, and in the case of chlorine and hydrogen they 
rise to the highest part of each tube where, if not drawn off 
by a pump, they have the effect of cutting off the electric 
current entirely as soon as the tube is filled with gas at the 
bend. 3 7 

It is evident from the form and nature of siphon dia- 
phragms that they were suggested by and are modifications 
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of the “wicking” connection between! cells.: The 
wicking was threaded through a tube to` keep it in 
shape and to prevent it from becoming dried up, soiled 
or injured, by careless handling. It was found that the 
elements soon decomposed the cotton wicking, and 
recourse was had to asbestos, or some other material, not 
subject to electrolysis ; hence the evolution of the siphon 
diaphragm. 

In using this form of connection between two cells it did 
not take long for the experimenter to become acquainted 
with the fanlts of the device, to obviate which he shortened 
the long tube and connected the two tanks or cells direct, as 
shown at , fig. 4, instead of running over the top, as 
shown on the left. The shortness of the tube proved so 
great an advantage, that it was enlarged, as at ö, and the 
next step was to further shorten the length of the tube, and 
to increase its area, until it covered the whole side of the 
cell, and became a plate or film. No sooner was this im- 
provement effected, than trouble began in another quarter. 
The big thin diaphragm, although electrically satisfactory. 
would not remain in place; it would buckle and go to pieces. 
One result of the numerous efforts to obtain a satisfactory 
diaphragm has been the abandonment of vertical diaphragms, 
and a dependence principally upon the difference in the 
apecific gravities of the fluids to keep them separate, the 
dividing line being horizontal instead of vertical, as in the 
ordinary bluestone primary cell. Fig. 5 shows such a cell, 
in which, however, the separation of the fluids is facilitated 
by very thin mechanical divisions, 

In this cell, which must be built of glass, slate,-or some 
insulating and non-corrosive material, there are two light 
diaphragms of asbestos cloth, or some other similar material. 
The upper diaphragm, d, is laid on a lattice work or 
grating, e, of non-corrosive rods ; directly on this diaphragm 
the anode material is laid, which may consist of lump 
earbon packed evenly all over the surface of the diaphragm. 
The positive wire, ¢, is connected to the carbon, and it will 
be well to use platinum wire inside of the cell, and to make 
several connections with lumps of carbon in different parts 
of the mass in order to ensure good conductivity between all 
of the pieces of carbon and the terminal. 

The lower diaphragm, f is laid on a similar grating of 
iron; or iron rods or pipes, /, may be put in, and iron 
strips, y, may be laid upon the rods; then iron wire netting 
is spread over the iron strips, and the asbestos cloth is 
placed upon the netting, This makes a strong form of 
diaphragm, and the iron, in its support, serves as the 
cathode. The strips, /, are used to provide a number of 
uninterrupted passages to the pipe, H. which carries off the 
hydrogen gas evolved during electrolysis. The negative 
terminal is connected to the iron grating, as shown near Å. 
A couple of agitators, 4, %, are provided to keep the elec- 
trolyte in motion, so that gas will not adhere to the cathode 
and cause polarisation, The lower diaphragm is made roof- 
shaped for the purpose of leading the gas to its pipe and 
facilitating its exit from the cell. 

In operation, the tank or cell is nearly filled with a satu- 
rated salt solution (NaCl), leaving sufficient room at the top 
for the cldorine to accumulate. Current being turned on, 
the ions are separated, and the upper and lower solutions 
gradually become nearly pure, and as indicated by the 
chemical symbols in the engraving. If it is desired to start 
the process so as to secure pure ions from the beginning, it 
will only be necessary to fill the lower compartment with 
water, fill the middle compartment with salt solution, and let 
in some water above the top diaphragm; there is no need of 
priming the cell with eaustic soda and acid, as must be done 
with the three-fluid cells shown by figs. 17 and 18. 

The natural tendency of the three liquids is to keep apart, 
and this tendency is much strengthened by the passage of 
current; these two forces, augmented by the very light 
diaphragms, are sufficient to do all that is required in this 
direction. 


Ayvr.—Application is to be made for further borrowing 
powers to the extent of £25,000, in view of the extension of the 
electricity station for tramway purposes. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING Dec. 127TH, 1899. WREE ENDING Dec. 117TH, 1900. 
Adelaide Alexandria. 


: 855 .. Value £19 Value 41312 
$3 Teleg. mat. .. 100 Amsterdam.. a ey . S 
Amsterdam.. ay R ss 60 Antwerp m 12 . W 
Auckland. is T .. . 53 Bangkok si es „ V 
Bangkok : sa ex .. 126 Beira. Teleg. mat. zi 2 311 
Buenos Axres. Teleg. mat. .. 1,225 Bombay K 11 cs ye 
60 Buenos Ayres ie 


Cala's. Elec. batteries.. ad iss ss 
Calcutta ea és és 31 Calcufta oa da és 
Cape Town.. si T .. 259 ` Cape Town.. ne os 
Chinde. Teleg. mat. . 611 | Teleg. apparatus . 


Colombo. Teleg. wire .. is 34 Christchurch 35 
Constantinople. Teleg. wire .. 35 Colombo 3 si sà 
Copenhagen. Teleg. mat. 180 Copenhagen. Teleg. wire 
Durban ee .. 67 Durban 


„  Teleg. mat. 8,202 „ Teleph. mat. 


STA SST 


East London sk X do 14 Genoa. Teleg. mat. 
Fremantle ee 805 ne 20 Gibraltar c 
Hamburg .. ss 85 . 105 Halifax A s a 5 
i Teleg. mat. .. .. 290 Hamburg. Tcleg. mat... . ê 
Hong Kong.. ia 55 . 180 : Hiogo es ae we . 19 
Kobe . i ; a . 106 „ Teleg. mat. ay .. fé 
i Teleph. cable . .. 896 Hobart be 85 ih * o 
Liban i A ee 7 35 Hong Kong.. ea we . I 
Melbourne .. ae ws és 88 15 Teleph. mat. ia: ID 
Odessa se ae i . . 151 Kure .. ig me y 210 
Perth s4 ia o .. 250 Leghorn. Teleg. mat. .. .. F] 
Port Elizabeth. Teleg. wire Lisbon i x Si . 1.100 
and mat. i 822 Malta.. ie gr a wee RRA 
Port Said 95 ‘a es 20 „ Teleg. mat... Si ag. le 
Reval.. oe Ss si .. 210 Melbourne. S aa oe. hae 
Rotterdam. Teleph. cable. 100 Nagasaki. A és - 168 
Shanghai si si wi 79 Ostend 8 ee <o . a7 
Singapore bs Sg 17 Penang. Telég. mat. 212 
Stockholm. Teleg. wire 38310 Port Chalmers 5 . 5 
Sydney ee NE. aed .. 892 Rangoon... ie 25 Ñ 
Tokio as ae ee 89 Singapore .. si ah . 83 
7 Teleph. cable .. 691 | Stockholm. Te eg. mat. eee U 
Townsville ie so he 45 | Svdney 85 Di ii — 222 
i Teleg. wire .. . 220 Wellington. = 5 n 0 
Trinidad on Pe is 46 70 Teleph. and matr. GN 
Wellington s3 ae 05 67 
oe Teleph. mat. . 1,284 | 
Tot! . 212,352 To:al Be 
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Foreign Go Transhipped. 


Brisbane. Teleph. appar. Value £909 


Melbourne. Elec. motor oe 9 
Yokohama. Teleph. apprts. .. 63 
Total .. £981 


Books Received.—“ Technical, Industrial and Com- 
mercial Vocabulary—French, English, German,” by E. Hospitalier. 
Paris: L'Industrie Electrique. 6 f. 

„Transactions of the American Society of Mechanical Euri- 
neers.” Vol. xxi. 1900. New York City: Published by tie 
Society. 

“ Knowledge Diary and Scientific Handbook“ for 1901. London: 
Knowledge Othice. 3s. 


Buchanan & Co. v. Bishop.—The plaintiffs carry on busi- 
ness as electricians at 60, Victoria Street, S.W., and they sought to 
recover £4 11s. 9d. from Mr. Bishop, a builder, of Barnes. The car 
was tried on Thursday, December 6th, in the Westminster Court; 
Court, by his Honour Judge Lumley Smith, Q.C. Plaintiffs were 
engaged in putting in an iustallation at a house which defendant 
was building for a Mr. Glennie at Putney. After the work wè 
complete, it was found that the defendant in laying the flooring in 
one room had driven the nails into the wires aud through tke 
casing. It took some time to find out where the defect was. When 
the boards were put down screws should have been used. It tock 
about a week to put the wires right. The defence was that the 
damage was very small and would be covered by 30s. His Honour 
said he thought a trade discount of 15 per cent. should be allowed. 
and he therefore gave judgmeut for the plaintiffs for £4 and costs 


Catalogues and Lists.—The J. C. Nicholson Tel 
Company, of Newcastle-on-Tyne, have sent us a well illustrated 
catalogue of their machine tools. Varieties of lathes, drilling. 
planing, shaping, slotting, milling, boring machines, steam bammers, 
saw benches, forges are included. Spare sheets are also beive 
circulated in which their latest machine tool improvements are 
detailed, these being their horizontal drilling machine and propcer 
shaft keyway milling machine. 

Messrs. Pirelli & Co., of Milan, who received a grund pric at the 
late Paris Exhibition, have placed before us a set of their lists ad 
catalogues, Their principal works are at Milan, but they also have 
works at Spezia for the construction of submarine telegraph cables 
and at Paris their exhibits of gutta-percha, &., were shown. Severi 
of the lists before us deal with this department of the business: 
another gives, in tabulated form, details of their insulated elect 
cables. The others detail a very large variety of rubber, guu 
percha, and ebouite goods. 7 

Messrs. Davies, Kent & Stewart send us a circular of then 
“flush” wall or floor socket, giving prices. 

Mr. Archibald J. Wright, of Upper Street, N., has issued a tni: 
circular of his small electrical goods and scientitic and mecha: a 
novelties. These include pocket aecumulators, electric je wa. lent 
small motors and dyuamos, coils, lamps, alarm clicks, &e. 

Twentieth century telephones specially adapted for prive 
houses, hotels, and oflices, are described in a very neatly arranoa 
circular which has been issued by the Berliner Telephone Matte 
turing Company, of 117, Queen Victoria Street, E. C. We uncer 
stand that the company’s trade in England has developed so rapid 
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as to render it necessary to establish a branch business at the above- 
meutioned address. This branch will be under the management 
of Mr. Isidore Birnbaum, and will keep a full stock of every descrip- 
tion of telephones, &c. A catalogue is now in course of preparation, 

We have received from the Commercial Cable Company oue of 
their excellent wall calendars for the year 1901. 

Pamphlet No. 113 of the standard manufactures of Messrs. S. Z. 
de Ferrauti, Limited, is a reprint of a long illustrated article which 
appeared in a contemporary early in the year. It is a description of 
the works and of the apparatus which has made “Ferranti ” a familiar 
name to electrical engincers all over the world. The firm will send 
a copy of the pamphlet on application. 


Correction.—In our last issue, under“ New Companies,“ 
we gave some particulars of the flotation of Isidor Frankenburg, 
Limited, which are not quite correct. The capital of the company, 
instead of being £25,000, as stated by us, is £250,000. The name 
of the company is Isidor Frankenburg, Limited, not Isidor Franken- 
burg & Co., Limited. 


For Sale.—In an “Official Notice“ to-day particulars 
will be found of one 20 and two 9-N. H. P. Crossley gas engines, and 
two dynamos (190 amperes 110 volts, and 127 amperes 115 volts), 
also belting, which are offered for sale. 


Foreign Electrical Plant.—The imports of foreign 
“electrical goods and apparatus ” into this country during November 
last attained a value of £149,537, as compared with £174,524 in the 
previous months. The aggregate imports during the 11 months 
ending with November last have amounted to £1,118,760. 


A Handbook of Knowledge.—From Avnoiwledye office, 
High Holborn, there comes to hand a copy of the Knowledge Diary 
and Seticntific Handbook for 1901, 33. net. As a diary and memoranda 
book forthe desk it serves a very useful purpose. During the next 
few mouths we shall hear a good deal about what has been done in 
different branches of science during the past century, and one of 
the features of this handbook is what purports to be an historic 
summary of the advance of science in the nineteenth century. With 
such a vast ground to cover in a few pages, anything like fulness of 
detail is hardly to be expected, but vur finger alights upon one 
section of the historic review which does not give one a very high 
opinion of its accuracy—we refer to electric traction. We are there 
given to understand that with the exception of small tramways at 
Portrush and Bessbrook, in Ireland, aud Brighton, Blackpool, South 
Staffordshire, 4c., in England, we have no electrically-driven trams ; 
but the City and South London Railway, with the overhead line in 
Liverpool, and the two electric lines now being constructed in 
London, show that we are at last waking up.” The q., of course, 
may be comprchensive of the 40 and more other trolley lines which 
are in operation in the United Kingdom, but the whole paragraph 
looks as though it was written about four or five yeurs ago, when 
things were just beginning to wake up. The reference to under- 
ground railways also lends authority to the opinion that the matter 
has not been recently written, for the Waterloo and City and the 
Central London have both been in operation long enough for most 
Londoners to have become fully acquaiuted with them. 
The case for electric traction is altogether understated, not 
only in regard to this country, but America as well, 
for we read that in the United States there are 12,133 miles of 
electric, and 599 miles of cable trams. We reinember seeing 
some such figures as these four or five years ago, aud to-day several 
thousands of miles ought to be added to the electric, and a goodly 
number deducted from the cable lines. Electric trams have been 
extending there very rapidly, and, on the other hand, cable traction 
has been stepping aside for electricity to take its place repeatedly 
of recent years. Sir W. H. Preece had not received his title when 
this history of the century was written, for“ our own countryman, 
Mr. Preece,” is said to be closely associated with the transmission of 
messages “ without intervening wires.” The writer says, toward the 
conclusion of his review, that “intellect is on the stretch to get 
forward.” We would suggest that he takes a good long stretch to 
bring himself up to date, then perhaps he may think about getting 
‘ forrader.” We cannot discover any system in the arrangement of 
the matter, and it looks very much as though it has been cut out of 
Knowledge issues during the past few years, thrown all of a heap, 
and left to arrange itself. We, of course, appreciate the difficult 
task before a man who attempts to compile a history of all the 
sciences in one article, so that perhaps we ought no} to say of this 
what is generally said of “a little knowledge.” Anyhow, we pre- 
sume that the blank memoranda pages are the main object of the 
book, and these are excellent, leaving nothing to be desired. 


Liquidation.— Creditors of the Nuneaton Electric Com- 
pany, Limited (in liquidation) must send particulars of debts, 
claims, &., to H. B. Harris, New Bridge Street, Nuneaton, by 
February 1st, 1901. 


Large Traction Generators,—The Westinghouse Elec- 
tric and Manufacturing Company have just completed the erection 
of a 2,700-K W. electric traction generator at the works of the Boston 
Elevated Railway Company. This generator, one of the largest 
traction units yet made, has been tested to the satisfaction of the 
railway company. When the Westinghouse Company bought the 
business of the Walker Company, they took over this contract and 
introduced several important changes in the design of the machine; 
the armature windings were altered, the methods of ventilation aud 
insulating were changed, a new type of commutator was designed 
and constructed, and the Westinghouse method of balancing arma- 
ture electric circuits was utilised. Another generator of the same 
size, but entirely of Westinghouse design, is now under construc- 
tion for the railway company. 


with the Local Government inquiry held last month. 


- London County Couneil.—The Public Control Com- 


mittee, at a meeting of the London County Couneil on Tuesday, 
submitted a report on the subject of boiler explosions, with special 
reference to the conclusions of the Select Committee whose report 
was issued last July. In this connection the Committee drew 
attention to the explosions which recently occurred with fatal 
results at the generating station of the Crystal Palace Electric 
Lighting Company and at the Sardinia Street station of the Metro- 
politan Electric Supply Company. The Committee expressed the 
opinion that steps should be taken for the amendment of the law 
as suggested in the report of the Select Committee, and the Council 
resolved to forward letters to the Home Secretary and the President 
of the Board of Trade, expressing the hope that the Government 
will take action to give effect to the recommendations contained in 
the report of the Select Committee. 

It was decided on the recommendation of the Building Act Com- 
mittee to approve plans submitted on behalf of the Charing Cross 
and Strand Company for the erection of a sub-station in St. Martin’s 
Lane, Strand. An application for sanction to plans for an addition 
to the station of the Woolwich District Electric Light Company 
was not granted on the ground that the construction of the roof was 
deemed unsatisfactory. . 

The Highways Committee submitted a report referring to the 
action brought against the National Telephone Company to restrain © 
the company from carrying out underground works without first 
obtaining the sanction of the Council. l 


Dersonal.— On December 7th, at Falcon Works, Lough- 
borough, Mr. E. W. Jones was made the recipient of a high class 
planimeter, presented to him by members of the Brush Company's 
staff on his leaving to take up the position of leading draughtsman 
to Messrs. Reavell & Co., of Ipswich. 

The Electrical Company, Limited, of Charing Cross Road, have 
instituted a special department for cables, wires, aud insulating 
material. Mr. A. Heilborn has been appointed manager of the 
cable department. 


Smoke Nuisance.— Tlie Central London Railway Company 
were last Saturday fined £3 in respect of each of seven summonses at 
the instance of the Hammersmith Borough Council. The summons 
was heard at the West London Police Court by Mr. Rose. Mr. Maurice 
Hill, in addressing the mavistrate for the company, said he did not 
dispute that there was black smoke occasionally for a few minutes, 
but special precautions were taken to obviate it. He pointed out 
that the company were, under the Act of Parliameut, bound to 
have their trains and generating station going, so that they were 
not in a position to deal with the matter so completely as those who 
conducted private establishments. It was stated in evidence that 
certain deliveries of coal had been stopped because the quality was 
unsatisfactory. Mr. Rose said he appreciated the difliculty in 
obtaining a proper supply of coal from the collieries. He imposed 
a penalty of £3 in each of the seven summonses, with two guineas 
costs. He declined to grant higher costs. 


Trade Announcements.—Mr. F. R. Batty, formerly 
manager of the installation department of Donnison, Barber & Co., 
Manchester, has now joined Mr. A. G. Sanders, of Cheltenham, as 
manager of the Gloucester aud district branch, ac 18, King Street, 
Gloucester. 

The National Electric Wiring Company has removed to Connaught 
Mansions, 34, Victoria Street, S. W. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—A new 700-H. P. Willans- Westinghouse steam 
dynamo has been installed at the Corporation electricity works, and 
the station is now capable of meeting all possible demands, whether 
for lighting or traction. 


Bexhill.—A_ public inquiry was held last week by Col. 
C. H. Luard, R.E., relating to the application of the D.C. for leave 
to borrow £7,772 for extensions of the electricity works. Mr. Preece 
explained the proposed additions to the plant, and stated that there 
had been a great increase in the number of consumers. 


Bombay.—The Committee of the Corporation appointed 
to consider the question of providing electric power for the city of 
Bombay, has recommended that the concession fur 42 years be given 
to Messrs. Killick Nixon & Co., Bombay, as agents for Messrs. 
Kilburn & Co., Calcutta, who represent Messrs. Crompton & Co. iu 
India. 


Boston.—The prov. order of the T. C. has been con- 
firmed, and the Council has resolved to obtain a report on the 
electric lighting of the town from Mr. Adrian Collins. 


Bridgwater.—In a recent issue the Journal of Gas 
Lighting published a criticism of the estimates prepared by Mr. 
Trentham for the electric lighting of Bridgwater, in connection 
At this 
inquiry, Mr. Valon, acting for the local gas company, undertook to 
prove that Mr. Trentham's estimate of £14,248 should be increased 
to £21,657 in order to cover the proposed works, while instead of a 
profit balance of £43, there would be a deticiency of at least £665 
per annum. For this purpose, Mr. Valon dealt with the estimates 
and the tenders received in detail, the latter, in almost every case, 
being higher than the former, while Mr. Valou also added certain 
amounts to cover items which, he said, Mr. Trentham had left out vf 
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consideration. Replying to tbis criticism, however, Mr. Trentham 
poioted out that the tenders amounted to £16,538, not £21,657, and 
they were based on a 250-Kw. plant and an increased length of 
mains, whereas the original estimates provided for 170 kw. only, 
and a smaller network. Moreover, as these tenders covered the 
complete equipment of the works, with all necessary adjuncts, Mr. 
Valon's additions were unjustified ; Mr. Trentham, however, showed 
that the latter were in themselves erroneous, and brought forward 
actual results proving the accuracy of his estimates of running costs 
in small towns. Space does not permit of our reproducing the 
details iu full, but the evidence before us appears to be ample to 
justify Mr. Trentham’s contentions. 


Brighton.—The T.C. intends to purchase two new steam 
dynamos, at a cost of £9,698. The fonndations of the new works 
at Southwick will be constructed of concrete, at a cost of £22,530. 


Bristol.— The question of the appointment of an architect 
for the new electricity works at Avonbank has now been finally 
disposed of by the T.C. It will be remembered that Sir Benjamin 
Baker approved of Mr. Faraday Proctor's designs for the foundations, 
with certain additions, and the E.L. Committee asked the Council 
to rescind the resolution passed early in the year to the effect that 
an architect be appointed. This the Council has refused to do, by 
a majority of one, and consequently an architect must be engaged. 


Burgess Hill.— The U. D. C. is to apply for a provisional 
order. 


Bury.—The T. C. has appointed Mr. A. T. Smith assistant 
electrical engineer at a salary of £110, rising to £150. The E. L. 
Committee has agreed to support the Westminster Electric Supply 
Corporation’s agitation for the amendment of the B. of T. regula- 
tions. | 


Clayton.—The D.C. has received notice of an electric 
lighting order to be submitted to the Board of Trade by Mr. C. 
Chadwell, of Blackburn. It was considered advisable that joint 
5 should be taken with Great Harwood, their interests being 
identical. 


Colchester.—The T. C. has resolved, on the advice of 


Mr. Sillar, the electrical engineer, to apply to the L.G.B. for leave 
to borrow £12,000 for extensions of the electricity works. 


Colombo.— Mr. E. Cockerill, the consulting electrical 
engineer of the Colombo Municipality, has been asked to furnish a 
report on the electric lighting of Kandy. 


Crewe.—Mr. Walter T. Kerr, of Greenock, has been 


appointed assistant electrical engineer at a salary of £104 per 
annum. 


Doncaster.— The new workhouse, which has cost nearly 
£100,000, is lighted throughout by electricity. 


Dorking.—<A special meeting of the U. D.C. was held 
last week to further consider the offers made for the transfer of the 


Council’s prov. order for electric lighting in the district. It was 


unanimously agreed to transfer the order to the West London and 
Provincial Electric Supply Company, Limited, on the terms of their 
offer, subject to certain conditions. It was also resolved to lodge 
notice of objection to the applicatior to be made by the County of 
Surrey Electrical Power Distribution Company, Limited, to the 
B. of T. for a prov. order. The proposed transfer is subject to approval 
by the Board of Trade, and if sanctioned, the Council decided to 
engage Mr. Trentham, electrical engineer, to advise upon the proposed 
scheme and works. 


East Ham.—It is estimated by the engineer that it wil! 
cost £6 128. capital outlay and loan charges for wiring each double 
tenement artisans’ dwelling. Certain public streets are to be lighted 
by arc lamps. 


East Molesey.—The U.D.C. has received a notification 
of the withdrawal of the Edmundson’s Electrical Corporation’s 
application for a prov. order affecting the district, but the company 

offer to supply current in bulk from their station at Twickenham. 


Halifax.—On the 10th inst. there was a complete 
stoppage in the supply of electricity at Halifax, and in the shops 
and houses which had not the alternative of gas illumination candles 
had to be resorted to. It was caused by the bursting of a pipe at 
the electricity works. At the Town Hall some of the municipal 
committees were holding their fortnightly meetings. After the lapse 
of about an hour the supply for lighting purposes was resumed, 
and aa half an hour later the tramcars were enabled to run as 
usual. | j 


Hanley.—The L.G.B. has sanctioned the borrowing of 


£5,000 for extensions of the Corporation electricity works, and the 


B. of T. has approved of the proposed change from 100 to 200 volts 
declared pressure. 


Helensburgh.—The Gas Committee has resolved that 


the proposal to obtain a prov. order for the introduction of electric 
lighting into the burgh be abandoned. | 


Hunstanton.—The U.D.C. has resolved to apply to the 
B. of T. for an electric lighting prov. order. 


Kirkcaldy.—The T. C. has resolved to light the tramway 
route from Links Street to the Cottage Hospital electrically, also 


the thoroughfares leading to the railway station, at au estimated 
cust of £14,000. | 


Kettering.—The B. of T. has deferred the question of 
revoking the U.D.C.’s prov. order for electric lighting until June 
30th next. | 

Kingston-on-Thames.—The Board of Guardians have 
decided not to light their new buildings by electricity. The estimates 
for gas lighting per annum work out at £856. The next lowes 
tenders, for electrical installations, were, with plant, £918, aud 
taking current at 4d. per B. T. U. from the Kingston Corporation, 
£1,687. N 

Leigh.—At a recent meeting of the Tramways aid 
Electricity Committee of the T. C., the electrical engineer reported 
that a number of motors had been applied for. It was resolved 
that tenders be obtained for their supply, and application is to be 
made for the sanction of the L. G. B. to a loan of £500 for their 
purchase. 


Llangollen.— The U.D.C. has decided to apply for a 
prov. electric light order. 


Long Eaton (Derbyshire).—The U.D.C. decided on 
Monday to purchase 2,000 square yards of land from the Midland 
Estates Corporation for a site for the proposed electric lighting 
works. 


Londou.—Hammuersmitu.—The Borough Council has 
decided that application be made to the L. C. C. forja loan of £15,000 
for extending the electric mains in the borough. 


Madras.—Experiments have recently been made in light- 
ing the Moore Market with arc and incandescent lamps, the work 
being carried out and energy supplied by the Madras Electric Tram- 
ways Company. 

Maldon.—The D.C. has received notice that the County 
of Surrey Electrical Power Distribution Company does not intend 
to proceed with the electric lighting scheme. 


Middlesbrough.—The Corporation electricity works are 
almost ready to commence supply ; the demand is said to be already 
equal to the capacity of the station, and extensions will be necessarr 
in the near future. 


Neath.—The Corporation have been asked by the Ele- 
trical Power Distribution Company, Limited, to support ther 
intended application for a prov. order to supply the district wt! 
electricity. The Council is going in for an order, and decided thst 
it could not consent to the company's application. 


New Malden.—The Surrey Electrical Power Co. bar? 
notified the U.D.C. of the withdrawal of their scheme for lightir: 
the district. 

Pocklington.—The U. D. C. deputation has reported 
recommending the adoption of a similar electric lighting scheme t 
that of Northallerton, if it can be installed on a paying basis. Tre 
town will consider the matter. 


Ross.—The prospectus of the Ross Electric Light and Power 
Company, Limited, has just been issued. The company starts wits 
a capital of £8,000. It is intended to supply current continuously on 
the low pressure system by means of a plant equivalent to 4, 210 lam ps 
of 8 c. P. each. The maximum prices proposed are 8d. per unit fer 
light and 5d. per unit for power. The estimated cost of the pro- 
posed installation, including £4,000 for machinery, is £7,800. 


Shepton Mallet.—The U. D. C. has resolved to apply to 
the B. of T. for powers to supply electricity in the district. 


South Shields,—The revenue account for the electr. 
light works for the six months ending September 30th shows a gro 
profit of £1,332. The expenditure was £2,467 and the receipt 
£3,799, the latter including £2,803 from sale to private consum~t. 
The sum of £1,124 is carried forward. 


Stafford.—It was stated at last week's Council meeue 


that the consumption of gas had increased this year by 4 per cent 
and the consumption of electricity by 100 per cent. 


Stockton.—It has been arranged to open the Corporati 
electric lighting works on Tuesday, December 18th. 

Stratford-on-Avon.—A company is applying for electric 
lighting powers, but the Council has now decided to try as We. 
feeling sure that the company will be disappointed. 


Stroud.—The D.C. has resolved to obtain an experts 
opinion as to the cost of an installation of electric light, at a fee 01 
exceeding 25 guineas. 


Tonbridge.— The U. D. C. has decided to adopt Mr. 
Hammond's scheme for the electric lighting of the district at a cost c 
£20,000. | 


Warwick.—The Council has rescinded the resoluti.“ 


passed at the last mecting, by which consent was given te i> 


British Electric Traction Company’s application for an ele sr" 
light provisional order. Mr. Carter said the reason for with 
ing the leave was because the electric light station would noi ‘* - 
Warwick. Mr. Purser said the company had every wish to k.: 
the station in Warwick, but declined to tie their hands in — 
matter. 

Wells.—In reply to a communication from the B. of 1. 
as to exercising the powers of their prov. order for electric ligh!“ 


the Wells T. C. replied on Monday, that they did not propost =: 
auy steps at present. 
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West Bromwich. The E. L. Committee of the Corpora- 
tion has decided that the charge for hiring out motors be 10 per 


cent. per annum on the ost of the motor and of the installation. 


Widnes.—The T.C. bas resolved to apply for a pro- 


visional order. 


Worsley.—The D.C. is to apply for a provisional 
order. 
Yeadon.—The B. of T. has revoked the D.C.’s electric 


lighting order. A syndicate having informed the D.C. of its inten- 
tion to.apply for lighting powers, the Urban and Rural D.Cs. in the 
Wharfedale Union are to be asked to join a conference on the 
matter. The same syndicate has approached the Wharfedale 
R. D. C., which, however, has decided to remain neutral. 


Yorkshire.—The Huddersfield T. C. and several U. D. 
Councils in the district are lying in wait for developments in con- 


nection with the scheme of the Yorkshire Electric Power Syndicate, 


ELECTRIC TRACTION NOTES. 


Bombay.—The Bombay Tramways Company, after 
waiting patiently 15 months fora reply to their request that the 
municipality should give them a renewal of their lease on condition 
that they adopted electric traction instead of horse traction, have 
now withdrawn their offer. The municipality is, therefore, with- 
out any scheme for the carrying on of the tramways when the lease 
expires shortly. 


Bristol.—The last of the horse cars disappeared from the 
Bristol tramway system on Saturday night last, and on Sunday the 
whole of the sections previously operated by horses were worked by 
electricity. This was rendered possible by the visit to Bristul of 
Mr. Trotter, of the Electrical Department of the Board of Trade, 
who spent a whole day in inspecting the new power house at 
Counterslip, and in riding by electric car over the lines on which it 
was proposed to introduce electricity. These were divided into 
two classes; first, new lines and extensions of old ones; and 
secondly, lines on which horse cars have been running for years. 
Mr. Trotter’s certificate, that electrically the requirements of his 
department had been complied with, applied to both of these 
classes, but inasmuch as the former had not been inspected by 
Colonel von Donop, who has to certify for the arrangements of the 
permanent way, only those in the second category could be opened, 
and the new lines and extensions have to await the Colonel's visit 
andapproval. Immediately after Mr. Trotter had given his per- 
mission, the new power house was brought into use, cars on the 
railway station section being worked by current from it instead of 
from the older station at St. George. Other sections were 
dealt with in quick succession on succeeding days, 175 new cars being 
used for the work. Intervals between the starting times were 
materially shortened, and fares modified in favour of the travellera 
in several cases. The cars carry 53 passengers each, are beautifully 
fitted up, and have been doing a very large amount of business. 
Although electric traction was only in use for the latter part of the 
week, the returns showed an increase fur the week of £434. The 
whole of the extensions and new lines are ready for operating 
directly Col. von Donop can go to Bristol and pass them. On the 
Victoria Street section, which passes the Bristol railway terminus, 
the cars are ouly a minute apart; on the greater length of the 
Redland line they are separated by intervals of 14 minutes, and in 
every part of the city the acceleration has been material. 


Cardiff.—A consignment of rails has already been 
received for laying the new track for the Corporation electric tram- 
way system, and work will now be started next week. 


Dublin. Breakage of an overhead conductor led to a 


stoppage of the electric trams in Dawson Strect for a couple of 
hours on Tuesday last week. 


Electric Traction on Railways.—At the annual dinner 
of the Leeds Association of Engincers on Saturday evening, the 
Right Hon. W. L. Jackson, M.P., chairman of the Great Northern 
Railway Company, expressed disappointment that no mention had 
been made in the speeches of the progress of electric power in con- 
nection with engineering works. He asked if they were going to 
apply within a reasonable time that great power to the main lines of 
our railways. Electricity had been very successfully applied to 
tramways, and its application to the railways would work a revolu- 
tion in this country. 


Italy.—Public attention in Northern Italy has lately 
been directed to the extension of the Aosta Railway either to 
Chamonix or Martigny, and the President of the Provincial Council 
has sent for one of the engincers who have studied the line, Signor 
Cedali, and informed him that it is the intention to apply for a 
Government concession, giving a subsidy of 500, 000 lire from the 
Provincial Government. The subsidy to be asked from the 
National Government is 5,000 lire per kilometre fora term of 70 
years. The estimated total expenditure is 56,000,000 lire for the 
75 kilometres. Mr. J. Cook, of London, is interested with Signor 
Cedali in this undertaking. 


Lincoln.—The Corporation have resolved to acquire the 
tramways undertaking in the city and to adopt electric traction. 
The Electricity Works Committee reported on their negotiations 
with the company with reference to the terms upon which the 
undertaking could be acquired, and recommended the Council to 
proceed with tramways Nos 1, 2, 3, 4, and 5, and to appoint an 
electrical engineer to prepare a report as to the estimated cost of the 
tramways. The Council has adopted the recommendations. 


Liverpool.— On Sunday the new electric tram route 
between Dale Street and Seaforth, Liverpool, was opened for pas- 
senger traffic. The opening of this line bas brovght nearly the 
whole of the northern residential part of Liverpool iuto electrical 
communication with the centre of the city. Tho route connecting 
Breck Road with the north docks, and so establishing communica- 
tion between the centre of the city and Seaforth, vid the Breck 
Road and eastern district routes, will be complete in a few days. 


London United Trams.—It seems that the Board of 
Trade will not allow the L.U.T. Company to set its electrical trams 
running at the moment, pending the settlement of the problem of 
protecting Kew magnetic observatory from interference by leakage. 
It appears that the company, which has already spent £15,000 upon 
experiments between Hounslow and Chiswick, is now required to 
spend another £50,000 for preventing leakage. The Kew observatory 
officials want insulated returns laid down. The trams have been 
ready to run for three weeks past. The L.U.T. Company would like 
the observatory shifted. 


Liverpool and Manchester Electric Railway.—Mr. 
Behr gave particulars of his amended high-speed railway scheme for 
Manchester and Liverpool ata meeting of the Institution of Electrical 
Engineers at Owens College, Manchester, on Tuesday. He said they 
proposed to attain an average speed of 110 miles an hour. They 
calculated that the power required to attain that speed on a train 
weighing about 45 tons would be about 1,500 H.P. That power 
would require about 2,000 H.. in the central generating station. 
After making allowances for contingencies, they calculated that the 
total power required at the central station would be about 7,500 E. P. 
Under circumstances they could increase the number of carriages 
running from four to six, and the carriages of the smaller type could 
carry 7,500 a day in either direction, or a total of 15,000 a day. The 
voltage at the central station would be very high, probably between 
12,000 and 16,000 volts. Mr. Bebr said he had designed a special 
conductor completely protected, from which nobody could possibly 
get a shock. A discussion followed, in which the electrical engineer 
for Manchester and Alderman Sir Bosdin Leech took part. The 
hope was expressed that Mr. Behr's next effort to get a Bill through 
Parliament would be successful. 

At the meeting of the Salford T.C. last week the resolution 


of the Parliamentary Committee recommending the Council to 


oppose the Manchester and Liverpool Electric Express Railway 
Bill to be promoted in the ensuing session of Parliament was 
adopted. Alderman Robinson mentioned that this was practically 
the same scheme for a mono-railway which wasrought forward last 
year, but that the line of route had been materially altered. 

The scheme is being pushed forward, and plans and sections 
of the altered proposals have been placed before Jocal authorities 
whose areas are affected. 


Manchester.—The Manchester Association of Engineers 
on Saturday resolved :—‘‘ That this meeting is of opinion that it is 
desirable, in the interests of the British engineering industry, that 
the Manchester City Council should have as expert for the electric 
traction scheme a capable British engineer.” 


Middleton.—The T.C. proposes to borrow an extra 
£12,442 for electrical purposes, this amount being required to pro- 
vide power for the trams of the British Electric Traction Company. 
The total cost of the scheme is now about £31,000. , 


New Malden.—As the result of a poll the U.D.C. has 
decided not to oppose the Tramway Bill of the London United 
Tramways, Limited, so far as it affects the district, subject to the com- 
pany withdrawing the line through Coombe. The Council also agreed 
to oppose all competing schemes, especially that of the Kingston 
Corporation, subject to protective clauses being granted in the Bill, 
and on the company paying Parliamentary expenses; £1,500 
towards a drainage scheme; and assisting, together with the railway 
company, in sundry street improvements. 


North Wirral.—The Birkenhead Council has had 
placed before it the scheme of a syndicate desirous of constructing 
a light electric railway to connect the Wallasey electric tram 
system through Meols, Leasowe, Hoylake, West Kirby, Caldy, 
Frankby, Greasby, and Upton with the Birkenhead electric tram 
system at the north end of the borough. The company is prepared 
to enter into any agreements necessary to keep the control of the 
lines in the borough under the Corporation. 


Nottingham.—The delay iu opening for public traffic the 
first section of the electric tramways—from Sherwood to the Great 
Market Place—was mentioned at last week's Council meeting. The 
chairman (Alderman Brownsword) said he could not at present 
mention any date for the starting of the new system. Everything 
had been completed except the cars. The contract had been 
entrusted to an eminent firm, but the work was three or four mouths 
late. The bodies of the cars were in the shed, but the equipment 
was not complete. 


Oldham.—The official inspection of the first section of 
the electric tramways system took place last week. The section 
inspected was that running on Middleton Road, between Rochdale 
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Road and the borough boundary, this portion of the work having 
been carried out rapidly, so as to comply with an undertaking given 
by the Corporation to have the line between Featherstall Road and 
the borough boundary running by the 15th inst. The section is less 
than a mile in length, and, for a considerable portion of the distance, 
is of a very stcep gradient, the heaviest pull being 1 in 114. The per- 
manent way has been laid by the Corporation, under the direction 
of Mr. S. H. Pickering, A. II. I. C. E., the borough surveyor, and the 
electrical equipment, which is on ‘the overhead system, has been 
supplied and fixed by Messrs. W. T. Glover & Co., of Manchester. 
Messrs. J. P. Hall & Co. supplied two 66-Kw. direct-driven dynamos 
at 550 volts at 440 revolutions per minute, of the two-pole drum 
bar armature type. Four cars have already been delivered by 
Messrs. Dick, Kerr & Co. from their works at Preston. These are 
of different types, to accommodate respectively 28, 38, 48, and 58 


passengers. The smaller cars are single-deckers, and the larger 
ones are two-deckers, They are fitted with pneumatic, electric, and 
hand brakes. 


'! P/a-enza (Italy).—An application for a concession to 
construct and work an electric tramway from San Niccolo to 
Agozzano has been made in the names of Mr. A. J. Lawson, of 
London, and Signor Ingegnere Torquato Perdoni, of Ponte dell'Olio, 
who also scek powers to construct a canal and abstract water from 
the River Trebbia to provide the necessary hydraulic force to 
generate electricity for the working of the tramway and for the 
lighting of the towns and villages. through which the lines will 
pass. The application has the support of the various local autho- 
rities. 

Southport.—The inner circle of the Southport electric 
tramway system has been completed and opened for traffic. The 
line connects the markets with Ash Street, a distance of three miles, 
and the fare covering this is 1d. Pending the completion of the 
Infirmary and Kew Gardens route, a 12 minutes’ service will be 
maintained. 


Workington.—The E. L. Committee of the T. C. recom- 
mends the Corporation to refuse to graut any concession, and to 
oppose any application before Parliament in connection with the 
part of the West Cumberland electric tramways scheme relating to 
Workington. 


TELEGRAPH AND TELEPHONE NOTES. 


— — eG re 


Cables to the West Indies.—It is stated that a move- 
ment is on foot.to improve thc cable communication between the 
British West Indies and the United Kingdom. Sir Cavendish 
Boyle, the Acting Governor of British Guiaua, recently addressed a 
letter to the Governors of the West Indian Colonies inviting the 
views of their Governments on the subject. He pointed out that as 
the existing coutract between British Guiana aud the West India 
and Panama Telegraph Company would expire at the end of 1901, 
the-necessity for obtaining a cheaper and improved cable communi- 
cation with the United Kingdom and the West Indian Colonies— 
preferably over British lines—presented itself with additional 
force. He suggested that as the Home Government had appoiuted 
a Departmental Committee to inquire into the present system of 
telegraphic communication between different parts of the Empire, 
it seemed doubly necessary that some movement should be made by 
the various Colonies as soon as possible. The Governor of Barbadoes, 
in his reply, suggested that each Colony should address the Secretary 
of State, expressing its willingness to consider terms with any 


Company prepared to lay a complete British -cable. Other 
Governors replied in more or less favourable terms. 
Glasgow Telephones.—The Corporation telephone 


exchange system will not be completed so soon as was cx pected: 
Contractors will be two or three months behind. 


London Telephones.—In reply to a question asked in 
the Commons by Mr. Bartley on the subject of the obstruction of 
London streets, Mr. A. Chamberlain said that the Postmaster- 
General was aware, and was sorry that it should be so, of the great 
inconvenience caused by the works in connection with the extension 
of the telephone service in London. The Post Office was not 
responsible for the whole of the inconvenience caused, though every 
endeavour would be made to mitigate the inconvenience so far as 
the Post Office was concerned. The Electric Light Companies had, 
under their statutory powers, in many cases been laying their wires 
along the same routes as those followed by the Post Office. 


Newport Telephones.—The Corporation has asked the 
Parliamentary and Improvement Comniittee to consider the advisa- 
bility of establishing a municipal telephone system. 


The Telegraph Wire Export Trade.—November 
proved to be avery active month as regards the export trade of 
this country in telegraph wire and apparatus connected therewith, 
the value of the month’s shipments amounting to no less than 
£230,430 as compared with £114,253 in the previous month, and 

£260,239 in November, 1899. To the end of November last the 
aggregate exports reached a total of £2,814,159, as coutrasted with 
ouly £1,360,819 in the first eleven months of 1899. 


Telephonie Communication with Glasrow.—The 
Times says that on December 8th Lord Londonderry received 
at the General Post Ottice a SEEE from Scotland to protest 


4 


against a proposal of the Post Office to cut off their special 
wires to Glasgow. It appears that some large firme arranged with 
the Natioual Telephone Company to have special wires communi- 
cating with the telephone exchange iw<laszow, as there were tov 
many delays by going on the public trunk wires. The Government 
took over the trunk wires from the National Telephone Company iu 
1896, and the Government contend that by the agreement with the 
National Telephone Company all the business should come on the 
trunk lines. The deputation pointed out that their agrcements 
with the Telephone Company were made prior to the trunk wires 
being acquired by the Government; that the facilities given on the 
trunk lines were not such as would meet the demands of their 
business; and that the royalty paid by the deputation to the 
National Telephone Company would equal, if not exceed, auy 
charges payable to the Government for the use of the trunk wires. 
At the close of the interview Lord Londonderry said he should 
consider the matter aud see whether any possible arrangement 
could be made to meet the difficulty. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED, 


Arrican—8t. Louis F ve .. Aug. 25, 1900 Tn 
Zanzibar-Mombassaa . Sept. 29,1900 .. Dec. 8, 1900 


Sobrn Aunnican- Pari. Maranham .. March 1, 1900 


Pernambuco-Ceara .. Nov. 29, 1900 

Cayenne-Pinheiro . . Nov. 26, 1900 

Barcelona - Guanta - Cumana - Portlamar- 

Carupano (Venezuela) y .. Nov. 1, 1900 ès ie 

CI NERE—Shanghai-Fooshow .. Dec. 7, 1900 Dec. 11, 19%) 

Shanghai-Amoy : Ja os .. Dec. 7, 1900 . Dec. 11, 1900 
Falmouth-Bilbao ie eer ae oa .. Nov. 19, 19000 ea 
Latakia-Cyp us . June 20, 1899 ats 

LANDLINES :— 


A¥FRICAN— Majunga-Tananarive . 
SOUTH AMERICaAN— Communications with all 
offices of Colombia beyond Buenaventura sonnet aa 1900. . se 
Interior of Colombia landlines .. Nov. 19, 1900 .. é 
Ecuador l endlines March 8, 1897 
Landlines west of Barquisineto and Coro.. Nov. 1, 1900 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov. 1, 1900 
Communication wich pemiesen® and 
Ba ranquiila 5 . Dec. E, 1900 es 
WEst INDIAN —Landlines to ‘Baracoa, Guantago 
and Sagua de Tananamo . Nov. 12, 1900 ee 
Landlines between e rae and Sin 


Nov. 6, 18000 oe 


Domingo vity .. ; ` ss . Nov. 20, 1900 oe 
Cainesz — Tientsin-Pekin ee ee eo June 13, 1900 oe ee 
Pekin-Kalga. as ae ee .. June 14,1900 .. ee 
Kalgan-Maimatchin ee ee ee ee June 80, 1900 0 0 0 
Tientain, via Shanghai . oe o . June 16, 1900 . 


June 18, 1900 .. ee 


. Oct. 23,1900 .. oe 


T Oct. 28, 1900 .. oo 

Communication “via Hanekine” “interrupted 

on Persian territory .. . Feb. 24, 1900 

Wireless Telegraphy.—Colonel Hozier, on -behalf of 
Lloyd’s Committee, has notified Glasgow shipowners that it had 
been decided to establish experimentally the reporting of vessels 
by ætheric signalling at Inishtrahull, North of Ireland. It is 
expected that the installation’ will be ready by the middle of 
January. Arrangements are also beiug made for night signalling as 
well as day at Kildonan, Arran, Scotland. 


Tientain- -Niuchwang .. 
All lines connecting Cochin china wich 
Thuanan . 
Communication between Saigon and North 
Annam and Tonkin 


— — ͤ Enſ — au0.H ä — 
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CONTRACTS OPEN AND CLOSED. 


OPEN, 
Aberdeen.—December 22nd. The E.L. Committee wants 


tenders for storage batteries. See Official Notices“ November 
30th. 


Asylum.— December 29th. The Committee of Visitors 
of the Winwick County Asylum, near Warrington, invites tenders 
for electric lighting, wiring, fittings, &c. 


Ayr.—December 14th. The Tramways Committee wants 
tenders for overhead work, poles, brackets, section boxes, &c. ; also 
underground work (feeders and other cables, conduits, trenching, 
&c.) for the electric tramways. See Official Notices November 
30th. . f 

Birkenhead.—December 18th. The Corporation wants 
tenders for steam, exhaust, feed water and drain pipe work for 
Craven Street generating station. See Official Notices December 
7th. 

Blackpool.—December 17th. The Corporation wants 
tenders for the supply of arc lamp carbons and oils for one year. 
See Official Notices“ November 23rd. 

Brighton.—Tlt Council invites tenders for the supply 
of unarmoured and armoured lead-covered electric cables for one 
year. See Official Notices“ December 7th. 

Bristol.—December 20th. The Electrical Committee 
wants tenders for induced draught plant, steam and electric pumps, 
and water-softening plant. See Official Notices“ November 30th. 

Copenhagen.—January 3rd, 1901. The Corporation 
invites tenders for three 530-Kw. dynamos, switchboards, &c. See 
“ Oflicial Notices“ November 23rd. 


(Continued on page 951.) 
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THE ST. LAWRENCE POWER COMPANY’S 
PLANT AT MASSENA, N. L.“ 


— 


THERE is nearing completion at the little town of Massena, 
N. V., near the St. Lawrence River, one of the latest and 
argest of the hydraulic electric power plants, the develop- 
nent of which is one of the most significant features in the 
vorld of engineering at the close of the nineteenth century. 
The earliest of these was the installation of the Niagara 
Falls Power Company, at Niagara, of which we have at 
various times given very complete illustrations. This plant 
has a capacity at present of 50,000 H. P., and a second wheel 
pit is now being excavated which will exactly double the 
capacity. Another extensive plant for the utilisation of the 
waters of the Great Lakes is that which is being constructed 
at the Sault Ste. Marie Rapids, where works are in progress 
for the development of 60,000 H. p. | | 

The ambitious undertaking which forms the subject of 
the illustration shown below, contemplates the development, 
ultimately, of 150,000 H.P., although the works at present 
in progress are designed for an output of 75,000 H.P., this 
being the capacity of the present canal. By a study of the 
accompanying plan of Massena and its surroundings, it will 
be scen that the natural conditions are remarkably favour- 
able to the development of a scheme like the present one. 
For several miles ‘in the vicinity of the Long Sault Rapids, 
in which the St. Lawrence River undergoes a fall of 50 feet, 
the Grasse River flows approximately parallel with the St. 


structed, the canal has a surface width of 192 feet, and a 
depth of 18 feet. The present capacity of the whole scheme 
is limited by-the capacity of Grasse River, which has suffi- 
cient sectional area to carry away the tail-race waters for a 
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PLAN SHOWING LOCATION OF THE MASSENA CANAL. 


development of 75,000 H.P. When this point has been 
passed in the development of the scheme, dredging opera- 
tions will be necessary in the Grasse River ; but it will be 
possible, by dredging out the same and making full use of 
the capabilities of the canal, as ultimately enlarged, to pro- 
duce a maximum of 150,000 H.P. The hydraulic electric 
plant which is now being erected at the power house will 


POWER PLANT AT MASSENA. 


Lawrence at a distance of a few miles from the same, ulti- 
mately discharging into that river below the rapids. At the 
head of the rapids the level of the St. Lawrence is about 
42 feet higher than that of the tributary stream, and advan- 
tage has been taken of this fact to cut a canal across the 
intervening country and utilise the head of water ‘which is 
thus secured in a power plant located on the banks of the 
Grasse River, which is utilised as a tail-race for the dis- 
charged waters. The effective head above the Grasse River 
level at the power house is 35} feet. As at present con- 


ee ee 


© Scientific American. 


have a capacity of 37,500 H. P., and the extension which is 
immediately to be made will bring up the equipment to a 
total horse-power of 75,000. | 

By the courtesy of the St. Lawrence Power Company, a 
party made up of the representatives of technical journals of 
New York was recently taken down to Massena as guests of 
the Power Company, and driven over the work, every facility 


being extended by Mr. William F. Zimmermann, the general 


manager, and Mr. T. A. Gillespie, the contractor, of the St. 
Lawrence Power Company, for a thorough examination of 


the same. As'a result of the very quiet manner in which 
this company has executed a work of this magnitude, sur- 
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prise was expressed at the advanced stage to which it had 
been pushed. Of a total estimated excavation of 5,922,000 
yards, 4,500,000 yards had been removed. The canal, 


Fig. J. 


- 


Fia. 2. 


BLAST FuRNACE Gas POWER INSTALLATION. 


which is about three miles in length, has been so far advanced, 
indeed, that it is likely to be ready for use during the 
spring of next year. The concrete work of the power house 
is completed and roofed in, and the work of installing the 
turbines and generators is being actively prosecuted. 

The power house, which is being built upon the bed rock 
of the Grasse River, will ultimately be nearly 700 feet long, 
with a width of about 150 feet. The 15 6,000-H.P. tur- 
bines, or, rather, sets of turbines (each set consisting of six 
wheels) which will be here installed, are of the well-known 
Victor type. These turbines will be placed upon horizontal 
shafts in three sets of two wheels each. This is in marked 
contrast to the turbines at Niagara, which, with their cor- 
responding generators, are mounted upon vertical shafts. 
The Niagara shafts are 150 feet in length, while the hori- 
zontal shafts at Massena are but 80 feet long. The six 
turbines of each set will develop power sufficient to operate 
one 5,000-H.P. generator. Such structural differences as 
there are between the two outfits are due to the difference in 
the character of the two water-ways, the fall at Massena 
being less, and the volume of water greater than at Niagara. 

The power house will have a height of about 60 feet, 
giving ample head room for an 85-ton overhead electric 
travelling crane, which will run throughout the entire 
length of the power house. In addition to the 15 sets of 
turbines for driving the large generators, there will here be 
installed three smaller turbines, operating three direct 
current generators, to be used as exciters for the main 
machines. Direct current is required for exciting alter- 
nating current machines, and this may be furnished by : 
small direct current machine rotating on the same shaft with 
the large machine, or else separately driven. For the plant 
of the Power Company, as in practically all other large 
supply systems, separate exciters are provided, and in this 
case, as stated, they are operated on separate shafts, and by 
separate turbines, 

Each of the enormous main generators, giving an output 
of 5,000 H.P., will weigh 175 tons. The generators will 
stand about 22 feet above the tops of the foundations, and 
each machine will measure on the ground 22 feet by 18. 
The generator shaft is a continuation of the shaft upon 


which one set of the ttirbines is mounted. This shaft carries 
the revolving field, which is in effect a huge steel wheel, 15 
feet in diameter, and 3 feet wide, cast with 10 massive 
spokes. This field magnet is designed to rotate at a speed 
of 150 revolutions per minute, which gives a speed at the 
circumference of about 14 miles per minute. The wheel 
carries 20 externally projecting pole-pieces, and rotates within 
a large stationary ring built up of thin soft steel discs, 
held by a massive outside cast-iron yoke. These thin steel 
discs constitute the stationary element of the magnetic 
circuit of the generator. Along the inner face of the ring, 
which is thus built up, are provided slots, in which are laid 
the copper conductors of the armature. These copper bars 
are mica-insulated. The rotating wheel (which, with its 
projecting pole-pieces and copper windings, supplied with 
current from the separate exciting machines, forms the field 
magnet of the generator) induces an alternating current in 
the copper windings of the stationary outer ring or arma- 
ture. It is this current which, at a pressure of 2,200 volts, 
will give an electrical output of 5,000 H.P. This current is 
carried to a main switchboard, the various machines being 
connected therewith by means of a set of massive copper 
bus bars. 

The method by which the output of 75,000 H.P. will be 
controlled possesses unusual interest, on account of its sim- 
plicity. One man, by manipulating a series of electric 
buttons, arranged on a small stand, will be able to control 
instantaneously the whole output of 75,000 H.P. Running 
the length of the power house will be a raised platform, in 
the middle of which will be built a central controlling stand, 
made desk fashion, and semi-circular in shape, so that an 
engineer stationed at its centre will have within reach the 
controlling apparatus of the entire station. This controlling 
stand will carry a number of marble slabs or tablets (one for 
each generator), upon which will be mounted small con- 
trolling keys. These keys are arranged on the interlocking 
system, and they will operate, by means of local battery 
circuits, a series of compressed air valves and pistons. The 
latter will, in turn, control a series of 15 switching stands, 
one for each generator, equipped with the necessary cut-outs 


Fiq. 4. 


SLAST FURNACE GAS POWER INSTALLATION. 


and switches. The stand will be located under the raised 
platform, and approximately opposite its corresponding gene- 
rator. Each stand will carry three-pole carbon shunt circuit- 
breakers, in series with which will be three-pole double- 
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throw switches. The circuit breakers and switches are con- 
trolled by means of compressed air, as previously stated, from 
the central controlling stand operated by the engineer. 
Stands similar to the switching stands are provided for the 
different outgoing circuits. The operator thus has under his 
eye at every moment the huge generators themselves, their 


Fia. 5. 
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BLAST FORNACE Gas POWER INSTALLATION. 


corresponding switches and indicating instruments, and in 
reach of his fingers are the electric buttons, by means of 
which the entire plant is regulated and controlled. 

The current thus generated will be used for a variety of 
purposes. It is adapted for use in operating induction 
motors, which, because of their ideal simplicity of construc- 
tion and operation, are coming widely into use in place of 
the more delicate and complicated direct-current motor for 
general power service. It can be used for lighting and 
heating, and for electrolytic work, as well as in a great 

variety of electro-chemical processes, such as the manufac- 
ture of aluminium, calcium carbide, and other products 
which have been made commercially available only through 
the application of electric power at extremely low cost, as 
furnished by such means as the Niagara and St. Lawrence 
plants. For some of these purposes ‘the high tension alter- 
nating current has to be transformed into low pressure direct 
current, and this is readily done with a very small loss, by 
means of tlie modern rotary converter. 

Mastena is an unusually good centre for such a purpose, 
The New 
York Central and Grand Trunk lines intersect here, and the 
Vermont Central Railroad and the New York and Ottawa 
Railroad come within a short distance of the town. Large 
lake vessels may be admitted to the Power Company’s canal, 
thus affording direct communication by water with the lake 
system, If necessary, in the future, a lock may be con- 
structed which will pass vessels from the canal into the Grasse 
River, and thence back into the St. Lawrence River. Such 
a plant as this affords ideal facilities for the transmission of 
the electric current over great distances, as is done from the 
central power plant at Niagara, but it is not the intention of 
the St. Lawrence Company to so transmit it, but rather to 
furnish the power at such low rates that manufacturing 
establishments will find a strong incentive to locate in the 
Vicinity. 


BLAST FURNACE GAS-POWER 
INSTALLATION. 


AT the Sheepbridge Iron Works, Chesterfield, the works 
manager, Mr. Herbert Pilkington, M. Inst. C. E., Past- 
President of the Staffordshire Iron and Steel Institute, 
recently inquired into the question of the utilisation, of blast 


Fic. 6. 


furnace gas, and with his usual prescience and enterprise, 
determined to adopt the Thwaite-Gardner system to provide 
the electric motive power in connection with a pipe foundry 
equipped in the most modern manner for economically 
turning out high class cast-iron pipes. 

With the exception of some hydraulic apparatus, this 
foundry is dependent upon a gas engine, 
which, by means of a dynamo (fig. 7), 
provides the electric current for lighting, 
and for driving a Thwaites “ Roots“ 
blower (fig. 3), Sturtevant blower 
(fig. 1), travelling crane (fig. 4), loam 
mill, sand mixer, and other machinery 
by electric motors. 

The gas employed in the engine is 
that given off from the blast furnaces, 
and treated in a Thwaite-Gardner 
installation, shown in figs. 5 and 6. 
The treatment plant is effective, and 
calls for very little attention. 

In this application the unit of 
100 L. UH. p. was decided upon, and pro- 
vision made for future extension. 

The gas engine is fitted with im- 
provements, patented by the Blast 
Furnace Power Syndicate, for scaveng- 
ing and ignition, which makes it a 
high-class motor; the efficiency at half 
load is said to have attained a higher 
figure than has hitherto been realised 
in any thermo-dynamic motor. 

The success of the installation was 
dependent upon its being capable of 
continuous running, as, besides the 
crane and other motors, those motors supplying the air 
blast to the cupola (fig. 2) stoves and gas producers, have 
to run continuously during the operation of the foundry. 

It will be apparent that tlie system must provide for 
the development of electrical energy continuously, and 
that the current must be generated with such regularity 
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1. E. Es. as wheelwrights; Sergt. Phillips chipping (at Pretoria). 
2. Sergt.-Major Brown, R.E., in Sergeants’ tent (Pretoria). 
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in voltage as to provide for both incandescent and arc 
lights, while at the same time subject to a very variable 
load. 

All these qualifications have been so successfully attained 
that further generating units are now being installed to 
provide for an increase of the application of motors, and 
the extension of the Thwaite-Gardner system has been 
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decided upon after an examination of the systems in use on 
the Continent. 

The electrical installation has been carried out by Messrs. 
J. H. Holmes & Co., who have laid the mains in culverts 


3. Corpl. Edwards, R E., noted for Eis 
culinary ekill (at Vaal River). 


ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS. 
instead of carrying them overhead on posts. 

The gas engine is of the single-cylinder improved Otto 
type, and is furnished with a heavy fly-wheel, a bearing 
being placed at the outer side of it to equalise the strains on 
the crankshaft. 

The patented scavenging arrangement and ignition ap- 
pliance permit of the maximum power being obtained from 
the gas with regular ignition, a timing valve of special 
design preventing premature explosions. 

The gas engine and gas treatment plant are all under the 
charge of one man, and indicators are arranged in the 
engine room, showing clearly the condition of each part of 
the treatment apparatus; signal bells in connection with 
the pipe foundry render the attendant fully aware of the 
requirements for power, &c. 

Besides those motors already in the foundry, others are to 
be put down in connection with a new blast furnace, 
equipped in the most modern Anglo-American style, for 
delivering the charges of ore, fuel, and flux by means of a 
tramway. 

It will be evident from the above description that the 
power at these works will be obtained from the blast furnace 
gas at even less cost than if there chanced to be an available 
source of water-power at hand. 

The photograph showing the gas treatment plant was 
taken just after erection, and that of the Sturtevant blower 
at a time when the pipe connection was disconnected. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue discussion on the evenings of November 29th and 
December 6th over the problem submitted by Mr. W. E. 
Langdon in his paper “On the Supersession of the Steam by 
the Electric Locomotive,” was, like the title of the paper, 
somewhat unwieldy, and bristled with figures, which do not 
lend themselves happily to condensation. Last week the hit 
of the evening was the contribution to the debate by Mr. 
Frank Sprague, just as a week before his English counter- 
part, Mr. J. 8. Raworth, woke things up from a discussion 
resembling a page of Molesworth’s Pocket-book. 

The Burgdorf—Thun line was frequently referred to, and 
it is evident that engineers are keeping themselves much 


4, Sergt. Ruse, R.E., on light diet after 
his return from hospital. 


better informed of progress on the Continent than formerly. 

Perhaps we have to thank Dr. S. P. Thompson and the 

Swiss visit of the Institution for this. Mr. Langdon came 

in for criticism on the details of his paper, although he stated 
it was merely suggestive. Thus Mr. Mark 
Robinson raised the question of separate 
steam-driven stations in preference to one 
large station with: sub-stations. The best 
reply was Mr. Swinton’s, who carried the 
meeting with him when he argued that to 
ensure a steady load and economical genera- 
tion a long length of railway line must be 
supplied from one centre. 

It appeared to be generally felt that the 
case might have been put even stronger 
for electricity. On the other hand, many 
thought that the power required had been 
underestimated. On one hand, Mr. Robinson 

4. ventured to suggest that no great economies 
were obtained in materially increasing the 
size of engines or in adopting very large 
central power houses. On the other hand, 
Mr. A. A. C. Swinton saw no reason to 
limit the size, and urged the attendant 
economies in staff, buildings, and subsi- 
diaries. Several railway men spoke; the 
engineers of the Central London Railway 
went into detail regarding coal consumption 
and tractive effort, but all these good things 
will be a feast in the Journal, We com- 
mend a careful study of the figures to all 
our readers when the discussion can be read 
at ease. We refrain from overloading them 

with too many statistics a week before Christmas. 

Mr. Raworth expressed his delight at seeing Mr. Langdon 
once more, and while thanking him for the industry and 
perseverance represented by the paper, reminded the meeting 
that it was not the outcome of the inventor's fever. Pro- 
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fessors must read papers or burst. This was an attempt to 
tap the pockets of financiers on behalf of electrical men. 
Mr. Crompton contributed one of the best serious speeches, 
and having referred to his work designing the Himalayan 
railway, said it showed at once why locomotive performances 


J 11 14 r NA KJ Y — — — k: E. C 
1188 x 2 1 — 
` J ff r» 


Vol. 47. No, 1,203, Don 14, 1900 THE ELECTRICAL REVIEW. 


951 


are so poor, and why compound locomotives are questioned. 
The extraordinarily poor load factors of locomotives themselves 
disappear when supply is taken from fixed stations, Again, 
locomotive drivers must be skilled men. motor drivers may 
be paid much less and wages saved. Motors need not cost 
anything like locos. for repairs, and there are no boiler repairs. 
Further, locomotives cannot be built to give much more power, 
but with electric traction the power can be raised indefinitely. 
Mr. Hammond, after running over the history of electric 
lighting and power supply in brief, asked two questions. Is 
the plan of running full-gauge railways by electricity 
feasible 7 and, Are the estimates laid sound or not? He 
thought it might unhesitatingly be allowed to go forth 
to the world that the opinion of the Institution was that 
such railways could be run by electricity, and he cited some of 
the Continental lines being constructed by Schuckert and 
Ganz. He considered the estimates of working cost to be 
sound, and that a central station site had to be sought so 
that water was plentiful and coal taken to it at a cheap rate. 

Further detail figures of railway working were submitted 
by Mr. F. Hudleston, Mr. A. H. Walton and others. 
The capital estimates in the paper were criticised’ more 
particularly by Mr. Swinton on the amount set aside for 
conductors, while Mr. A. J. Lawson wished to see the 
efficiencies of motors and transformers put at a better 
percentage than had been given by Mr. Langdon. 

Mr. Alex. Siemens agreed with Mr. George Westinghouse 
in thinking that there is little chance of economic electric 
traction of long line trains. He was followed by Major 
Cardew on the same topic. The opinions expressed were in 
favour of rapid service of lighter loaded trains, and that the 
service should be suited to the new means of working. 
Shunting, coaling, and such like charges are largely avoided 
with electrical traction. Mr. Segundo followed up the argu- 
ment, and suggested further that use should be made of the 
existing sources of electrical supply. 

Mr. Sprague believed that electrical railways would not 
be conducted on steam methods, and considered that the elec- 
trical locomotive does not exist as one speaks of a steam 
loco. He pointedly criticised the rating of electric motors 
and the fictitious values given to large as compared with 
small. He showed that the loco. motor was restricted 
in space, and viewed the whole matter in the light of 
experience. He further pointed out the advantages of the 
multiple unit system. 

Prof, Forbes alluded to some of his past work on the same 
subject, and criticised the author rather than the paper. 
Prof. Carus-Wilson dealt principally with how the non- 
productive branch lines of a railway could be made to pay, 
and gave an estimate of the increased revenue due to working 
under the best electrical conditions. 

Mr. Langdon, in his reply, defended the choice of example 
selected for his paper, and made out a good case for its con- 

sideration by the Institution. He was, however, cut short 

by the President in his detailed answers to the various 
speakers, and we shall look for an interesting addendum to 
the paper when his full reply is published in the Journal, 


CONTRACTS OPEN AND CLOSED 
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Frauce.—December 21st. Tenders are being invited 
until the 21st inst., by the French Post and Telegraph authorities 
for the supply of 583 tons of copper wire. Tenders are to be sent 
to Le Sous Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle, 103, Paris, whence particulars may be obtained. 


Harrogate.— December 24th. The Corporation wants 
tenders for two Lancashire boilers, with economiser and fittings. 
See Official Notices“ November 30th. 


Hendon.— December 31st. The U. D.C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-Kw. 
steam dynamos, motor transformer, &c.; condensing plant, crane, 
switchboard work, battery, mains, meters, and workshop equipment 
for electricity works. See Official Notices” November 16th. 

Leeds.—December 31st. The E. L. Committee invites 
tenders for two 1, 400-K Ww. two-phase steam alternators and two 


sets of surface condensing plaut. “British manufacture.” See 
Official Notices December 7th. 


Leixh.— December 17th. The Electricity and Tramway 
Committee wants tenders for mains, and for 1, 000 220-volt incan- 
descent lamps. See two “ Official Notices November 30th. l 

Manchester.—December 22nd. The Tramways Com- 
mittee wants tenders for the SEET of tramway ponds. See “Official 
Notices to-day. 


Paracuay.—Jannary 15th. The municipality of Asomp- 
tion, Paraguay, is inviting tenders for the electric lighting of the 
town. ‘Bond £600. 


Partick. — January - rth, The Commissioners want 
tenders for steam dynamos, battery charging motor booster aud 
balancer. See.“ Official Notices 4 to-day. 


Rathmines.—January 10th. The District Council 
wants tenders for Lancashire boiler, 300-Kw. steam dynamo, con- 
N apparatus and pipework, switçhboard extension, mains, and 
public lighting (incandescent). See “Official Notices” November 
30th. 


St. Paneras.—December 20th. The Guardians are 
inviting tenders for the electric lighting of Cooks Terrace Infirmary. 
Clerk, Town Hall, Pancras Road. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may . be 
obtained on application direct to Mr. E. ee British Vice- 
Consul, Stavanger. 


Swansea.— December 17th. Tenders are wanted for 
wiring and fitting the public library and other buildings. See 
“ Official Notices December 7th. 


Swindon.— December 24th. The Corporation wants 
tenders for the supply of three high speed triple-expansion steam 
dynamos, balancer, and motor-generator for electricity works. See 
“Official Notices November 30th. 

Worthing.—December 31st. Tenders are wanted for a 
main switchboard. See Official Notices“ to-day. 


Worthing.—December 31st. The E.L. Committee 
invites offers from those firms willing to equip and maintain elec- 
tric tramways. See Official Notices“ to-day. 


CLOSED. | 
Ayr.—The tender of Messrs. Hurst, Nelson & Company, 


Limited, Motherwell, for the construction of ten cars with complete 
electrical equipment has been accepted. The amount of tender 
being £5,672 10s. | 


Brighton.—The T. C. has accepted the offer of Messrs. 
Willans & Robinson to supply two triple - expansion engines 
coupled to 440-Kw. dynamos similar in all respects to the last two 
sets supplied by them, for the sum of £9,698. 


Cardiff.—Messrs. D. Bruce Peebles & Co. have just 
received an order from the Cardiff Corporation for one of their 200- 
H.P. traction balancing sets. It will consist of two standard multi- 
polar machines coupled together with a fly-wheel between them, 
the whole mounted on one bedplate. The firm have also received 
an order from the same Corporation for a battery of Tudor accumu- 
lators, and a milking booster. 


Darwen.—Messrs. D. Bruce Peebles & Co. have received 
an order from the Corporation for a 600-H. p. traction generator. 
The machine will be direct coupled to a high «peed vertical engine 
of Messrs. Belliss & Morcom's make. 


Hereford.— The T. C. has provisionally accepted the ten- 
der of the I. R., G. P. and Telegraph Works Company, for a 250-K W. 
steam dynamo. 


Southport.—The Electricity Committee has accepted the 
tender of Messrs. Belliss & Morcom, Limited, to supply a triple- 
expansion 1, 000-H.P. engine for £4,200, the tender of Messrs. S. Z. 
de Ferranii Limited, to supply a 600-Kw. alternator for £2,500. 


Watford.—The U.D.C. has accepted Messrs. Babcock 
and Wilcox's tender of £150 for a superheater, and £452 for steam 
connections and other work. 


West Bromwich.—The Town Council have accepted the 
tender of the Alliance Electrical Company, Birmingham, for the 
supply of motors and switch gear for hiring. 
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FORTHCOMING EVENTS. 


Friday, December 14th.—At 8 p.m. Institution of Mechanical 
Engineers, Storey’s Gate, S.W. Power Gas and 
Large Gas Engines for Central Stations,” by H. A. 
Humphrey, Northwich. 

At 5 p.m.—Physical Society. At the Physical Laboratory 
of the Royal College of Science, Exhibition Road, 
South Kensington (by invitation of Prof. Rücker) :— 
Electric Inertia,” by Prof. A. Schuster, F. R. S.; The 
Effect of Inertia on Electric Currents in a Rotating 
Sphere,” by Prof. A. Schuster, F.R.S.; “Exhibition 
and Description of a Quartz-Thread Gravity Balance,” 
by Prof. R. Threlfall, F. R. S.; On the Theory of 
Magnetic Disturbances by Earth Currents,” by Prof. 
A. W. Rücker, F. R. S.; Notes on the Practical Ap- 
plication of the Theory of Magnetic Disturbances by 
Earth Currents,” by Dr. R. T. Glazebrook, F. R. S.; 
„The New Physical Laboratories of the Royal College 
of Science,” by Prof. A. W. Rücker, F. R. S. 

At 8 pm. -— Institution of Junior Engineers. At the 
Westminster Palace Hotel. Paper on The Metallurgy 
of Tin,“ by Mr. J. H. Davy James. l 

Monday, December 17th.—At 8 p.m. Society of Arts, Cantor 

Lectures. Electric Oscillations and Electric Waves,” 


1 ; lectures. Lecture IV.—'Electric Waves.” Hertz’s 
7 discoveries—Production of electric waves—Experi- 
mental study of their properties—Electro-optical 
phenomena—Reflection, refraction, absorption, and 
polarisation of electric waves, and apparatus for their 
. detection and measurement. 
Tuesday, December 18th.—At 8 p.m. The Institution of Civil 
Engineers. Ordinary meeting. Papers to be further 
discussed :—(1) “The Signalling on the Waterloo and 
City Railway,” and (2) Note on the Signalling of 
Outlaying Siding Connections,” by Alfred Weeks 
Szlumper, M. I. C. E.; (3) “Signalling on the Liverpool 
Overhead Railway,” by Stephen Butler Cottrell, 

M. I. C. E. \ 
Thursday, December 20th.—At 8 p.m.— Institution of Electrical 
Engineers. A lecture will be given by Lieut.-Col. 
Crompton, E. E. (R.E.), past president, On the 
views) Engineers (R.E.) in South Africa.” (Lantern 

Views. | 

At 7.30 p.m.—University College, St. Stephen’s Green, 
Dublin. Institution of Electrical Engineers. Paper 
by Rt. Rev. Monsignor Molloy, D.D., D. Sc., On Elec- 
tric Currents of High Tension and Great Frequency, 
with Suggestions as to the possible Electric Light of 

the Future.” 


NOTES. 


The Explosion at St. Helens Alkali Works—After 
nearly four days’ hearing there was concluded at Liverpool 
Assizes on 11th inst., before Mr. Justice Bucknill and a 
special jury, an action in which the St. Helens Corporation, 
Lancashire, .sought to recover £5,000 from the United 
Alkali Company, Limited, for injury done to the plaintiffs’ 
gasworks by the wrecking of a gusholder and other erections 

; caused by an explosion of chlorate of potash on defendants’ 
works at St. Helens on May 12th, 1899. Five people were 
killed and 40 injured as a result of the explosion. The jury, 
who (says a Birmingham paper) were not asked to consider 
the question of damages, returned a verdict for the plaintiffs, 
finding that defendants ought to have known that chlorate of 
potash was explosive when unmixed with other substances ; 
that defendants did not take all reasonable care and pre- 
caution to prevent accident by fire or explosion; that such 
want of precaution contributed to the explosion, and that 
the fire was not a chance one without negligence. Judgment 
was deferred. 


Fires.—The daily press reports that the Calais submarine 
cable and insulation factory of the Société Industrielle des 
Téléphones has been destroyed by fire. It is stated that 
the factory had been making telephone cables for the 
London National Telephone Company, and was about to 

- begin preparing two cables for Indo-China. We are glad to 
learn that the damage to the works is much less serious than 
was at first expected. The repair work at the factory will 
be effected in the space of three or four weeks, and in the 
meantime all standing orders are being executed at the 
Company's works at Bezons, near Paris. 

A New York press telegram says that the Brooklyn 
electric tramway power house has been totally destroyed by 
fire, but as the loss is estimated at only $200,000, there is 
doubtless an error somewhere, 


by Prof. J. A. Fleming, M.A., D. Sc., F.R.S. Four 


two lenses will have different focal lengths. 
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Photographic Method of Determining Speed of 


Automobiles. — We read in the Scientific American that 


owing to the number of arrests which have recently been 
made in Paris for the fast driving of automobiles, attention 
has been called to a method which will determiue the speed 
exactly, and not leave this to the judgment of the police 
officer. Several photographic methods have been proposed, 
but the only method which is entirely automatic is that pro- 
posed by M. Delamarre. ‘The determination of the speed of 
a moving object depends upon the measure of the 
passed over in one second; if v is this speed and E the space 
passed in T seconds, | 


71 == 
— — o 
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Suppose an apparatus provided with a shutter and an 
arrangement for obtaining upon the same plate two succes- 
sive images at the interval of one second, the displacement 
of the image would permit of measuring the space passed 
over. 


The fundamental formula for lenses would then give, 
according to the diagram, 
E p 
e P 
where / is the focal length of the lens used; whence 
P= S 
E =e . 
S 
If k is known, the value of v will be at once obtained. 
The problem then consists in measuring k. M. Delamarre 
has already shown that if in operating from the same posi- 


tion two lenses of different focus are used, F and f, giving 
for the measure of E the values e and e, then 


E = — 55 ° 
Jalis PEST] 

This formula is independent of the distance at whicb 
the operation is made. It suffices then to construct a hand 
apparatus of the detective form with coupled shutters, whose 
The operator 
will then make the exposure, and the plate when developed 
will be measured and the above formula applied, thus indi- 
cating at once the speed of the vehicle in question. An 
apparatus of this kind would fulfil the conditions required: 
it is necessary, however, before reducing the idea to practice, 
to overcome a number of difficulties, and the originator of 
the device is at present working in this direction. The 
difficulties, which are inherent in any apparatus of the kind, 
are that it is necessary to operate upon a portion of the path 
of the automobile which is perpendicular to the axis of the 
lens, and besides a lens with fixed focus must be used. It 
is, however, quite possible to construct an instrument of this 
kind of an entirely practical nature. 


American Society of Mechanical Engineers.—This 
Society has just held a four days’ convention in New York. 
The presidential address, delivered by Mr. C. H. Morgan on 
December 4th, opened the proceedings, and among the 
papers read were the following: | 


„Comparison of Rules for Calculating the Strength of Steam 
Boilers,“ by H. de B. Parsons; A Record of the’ Early Period of 
High Speed Engineering,” by Chas. T. Porter; Steam Engine of 
Maximum Simplicity and of Highest Thermal Efficiency,” by 
Robt. H. Thurston; The Construction of Contracts,” by Regi- 
nald P. Bolton; Au American Central Valve Engine,” by E. T. 
Adams; “ Apparatus for Dynamically Testing Steam Engine Indi- 
cators,” by Carleton A. Read; Comparative Value of Different 
Arrangements of Suction Air Chambers on Pumps,” by F. Merian 
Wheeler; Tests of Centrifugal Pumps,” by W. B. Gregory; “New 
Principle of Gas Engine Design,” by Chas. E. Sargent; “Heat 
Efficiency of the Gas Engine as Modified by Point of Ignition, by 
C. V. Kerr; Power and Light for the Machine Shop and Foundry, 
by Forrest R. Jones. 
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The International Exhibition of Fire Prevention, 
Fire Extinction, and Fire Escape Apparatus at Berlin 
in 1901.— The business committee of the above under- 
taking held its fourth sitting on November 26th, at the Post 
Office, Berlin, under the presidency of the Secretary of the 
Post Office, Von Podbielski. The report read showed that 
ample support had been promised by both home and foreign 
manufacturers and others, Allied departments will be fully 
represented, such as the yoking and care of horses; office and 

arrangements ; first aid for men and animals ; protec- 
tion against flooding, especially in mines ; fire escape arrange- 
ments for hospitals, lunatic asylums and prisons ; street 
cleaning and paving ; removal and utilisation of dust ; fire- 
proof building and heating arrangements ; chimney sweep- 
ing; precautions against fire in buildings of all kinds, 
especially for theatres and for electric installations ; lightning 
conductors ; insurance; benefit schemes for firemen ; gym- 
nastics ; finally, art and literature as far as they have any 
bearing on the branches of industry above mentioned. Many 
firms have applied for large spaces, and will erect special 
pavilions. From abroad many interesting exhibits have been 
promised ; for instance, two large steam fire engines have 
been promised from Stockholm. 
the Prussian, of course, taking the lead, have offered for com- 
petition prizes, and gold, silver and bronze medals. Most of 
the home and foreign railways have offered free carriage of 
goods to and from the Exhibition; as have also the North 


German Lloyds, the Hamburg-American, and many other 


shipping lines. Goods for the Exhibition are admitted into 
Germany duty free, duty being charged only in case of a sale. 
In Austria, Switzerland, France, Russia and other countries 
trips to see the Exhibition have been arranged for the fire 
brigades. In connection with the opening of the Exhibition 
a general fire brigade congress will be opened under the 
auspices of the Grand Conseil International de Sapeurs- 
Compiers. Detailed reports will be made by the committees 
of all sections and sub-sections, with the assistance of the 
most eminent experts in Berlin and other places. Experi- 
ments and practical exhibitions will be shown in a field set 
apart for the purpose. All information about the Exhibition 
Berlin, oo by applying to the office, 41, Lindenstrasse, 


Transition to Electric Power.—Mr. Alton D. Adams 
contributes some notes of considerable interest to Casster’s 
Magazine. They are worth more than passing interest, 
because they draw attention to an unexpected phase of the 
subject of electrical transmission. He points out that 
Whereas it was anticipated that power would be conveyed 
long distances to works, the opposite has proved to be the 
case, and long distance transmission seems likely to be of 
small growth, while there will be great increase in short 
distance transmissions. Hitherto, the use of a water-power 
has been confined to such a number of factories as could be 
built round about the waterfall. This area was naturally 
limited, and with large falls much of the power went to 
waste for lack of room to build enough factories to use the 
power. To some extent the wire-rope system of trans- 
mission served to spread factories, and left mill sites to be 
occupied solely by the turbines. But this system had not 
much growth. Electrical power offers the same chance with 
less - complication. All the ground around a fall can be 
occupied by power houses only. This prevents the enormous 
rents of the old mill sites. Mill sites can be anywhere 
within transmission distance, and it is found that 
practically the power is used on short distance transmissions 
only, that industries have travelled long distances to be 
near power, and that power has not been carried to the 
industries, It has, in the author’s words, been found more 
economical to move an industry once than to move a lot of 
energy a long way daily. Further, transmission lines are 
costly, and it is something to save their first cost and sub- 
sequent interest charges and line losses. ‘The length of a 
transmission line appears likely to be governed by the 
available sites near a waterfall, and it must be a very large 
fall that has not an area for sufficient sites within a small 
radius. Obviously where a waterfall is in a bad location, 
as among the mountains, it is probable that the factory 
locations will be put down in the valleys. 


Numerous Governments, . 


Just as, years ago, industries in America moved to 
the natural gas areas, so now they tend towards water 
powers. In a country like the United States, the 
severe winter will always act as a deterrent in certain 
industries and for certain water powers. Niagara does not 
freeze up, and it should always be possible to get a flow of 
water to the turbines. But frost may render smaller falls un- 
manageable in winter, and the question of an engine as standby 


crops up and must be considered with all that is implied in 


the way of charges on idle plant and double capital. The 
concentration of power at Niagara is already being duplicated 
on a smaller scale at other falls. It is probable that with 
the larger areas of ground available for the generation of 
power at a fall owing to the removal of the factories them- 
selves from the immediate locality, a better provision can be 
made in regard to such falls as do not freeze dry for securing 
water to the wheels in more sunk and protected pits. It 
would be interesting to have some description of such means 
as may have been taken to secure this desirable end. 


The Röntgen Society of the United States.— This 


Society to-day closes its two-day conference at New York 
City. The papers being read are as follows :— 


THURSDAY, DECEMBER 13TH. 


“ The Development of the X Ray Plate,” by Dr. J. N. Scott. 

„Application of Rontgen Rays to Dentistry, ” by Dr. C. Edmund 
Kells, jun. 

“The First Legal Victory of the x Ray Shadow as seen by the 
Iowa Jury ” (illustrated), by Dr. F. Wesley Sells. 

“A Review of Cases of X Ray Burns, by Dr. E. A. Florentine. 

“ X Light Apparatus for Physicians in the Country,” by Dr. William 
Rollins. 


“On Diagnosticating Ostitis, Osteomyelitis, and Osteosarcoma by the 
Rontgen Rays,” by Carl Beck. 

“The Monell Position Finder for Centering Skiagrams,” by Dr. 
S. H. Monell. 

“ Skiagraphy in Oral and Dental Surgery (illustrated), by Weston 
A. Price, D. D. S. M. E. 

“ Practical Work with the Static Machine and Vacuum Tube,“ by 
Dr. J. M. G. Beard. 

“X Ray in Lupus Vulgaris, M. U.,“ by D. Jos. Hoffmann, Vienna. 

„The Electro-chemic Action of the X Ray in Tuberculosis,” by Dr. 
J. Rudis-Jicinsky. 

“ Demonstration of the Mount Bleyer Electro-arc Chromolinne for 
the Treatment of Tuberculosis by Coloured Light Rays,” by Dr. 
J. Mount Bleyer. 

“Indications for General Franklinisation, Report, ” by Prof. A. 
so M.D., Paris. 


FRIDAY, DECEMBER 14TH. 
„How to Print the X Ray Picture for Details,” by Dr. John T. 


Pitkin. 

“ Standard Pictures in Skiagraphy, and how they may be Secured,” 
by Dr. L. A. Weigel. 

“ The Monell X Light Standardising Gauge and Fluoroscope Test,“ 
by Dr. 8. H. Monell. 

“The Technique of the X Ray Work,” by Dr. Mihram K. Kassa- 


bian. 

‘Stereoscopic Skiagraphy,” by Dr. L. A. Weigel. 

General Observations on Crookes Tubes, by H. Westbury. 

“ Amplifying and Parallelising X Rays,” by Prof. Elmer Gates. 

“ Stereoskiagraphy,” by Dr. G. P. Girdwood. 

“ Demonstration of Skiagraphs of Injuries at the Elbow Joint at 
time of Injury, and the Gradual Repair of Same, successive 
Skiagraphs, by Dr. A. H. Schwab. 

„Technique of Skiagraphy,” by W. C. Fuchs. 

“A Demonstration of Electrolytic Interrupters,” by E. W. Caldwell. 

“The Monell u Landmark for X Ray Negatives,” by Dr. 
S. H. Monell. 


The Electro-Harmonic Society.—The smoking con- 
cert on Wednesday evening was perhaps not so largely 
attended as might have been expected, but the excellent pro- 
gramme was, on the whole, successfully carried out. The 
violoncello and pianoforte duet by Messrs. Parker and Izard, 
we need hardly say was very finely rendered, and Mr. 
Izard’s pianoforte solo, “The Wedding Day at Tröld- 
hangen, was very bright and agreeable. Mr. B. H. 
Groves, She Alone Charmeth my Sadness, from 
Irene (Gounod), was very good, but his Life that 
lives for you ” (Sullivan) could hardly be regarded as a good 
specimen of Sullivan's songs. Mr. B. P. Parker’s violoncello 
solo (“ Nocturne“) was excellent and artistic, and his 
“ Carprice Hongroise was likewise charmingly played. Mr. 
John Proctor’s humorous “ Word on Temperance ” secured an 
encore, and Dr. Byrd Page’s exceedingly clever e 
hand illusions were generally admired. 
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Personal.—Mr. Arthur Ellis, who a P time ago left 
Bolton to become tramways electrical engineer to the Cardiff 
Corporation, has been also appointed to the position of 
clectric lighting engineer at Cardiff on the departure of Mr. 
Appelbee for Ashton. Mr. Ellis was last week appointed 
engineer to the Electric Lighting Committee and electrical 
engineer to the Tramways Committee at a salary of £750 
per annum, with an increase of £50 per annum for five 
years. Mr. Ellis has our congratulations, and we sincerely 
trust that during the next year or so he will succeed in 
placing the Corporation undertakings on a thoroughly work- 
able and satisfactory basis. 

Mr. S. E. Britton, who is leaving Barking for Motherwell, 
has been presented by his friends at the Barking electricity 
works with a handsome dressing case. 

Mr. J. W. Pember, chief assistant electrical engineer to 
the York Corporation, has been appointed chief electrical 
engineer to the borough of Farnworth (Lancashire). 

Mr. G. M. Harriss, late electrical engineer to the Bray Cor- 
poration, was entertained at the Royal Hotel, Bray, on 
Tuesday last week, and presented with an illuminated 
address and a purse of sovereigns, on his departure to 
assume the duties of representative in Ireland of Prof. 
Forbes. 

Mr. W. A. Chamen, the city electrical engineer at Glasgow, 
recently received an offer of £1,250 per annum with a share 
of the profits from a large electricity supply company. 
The Glasgow Corporation has now, however, increased 


his salary from £800 to £1,000 per annum. This was the 


salary which Mr. Chamen asked for when he applied for the 
position at Glasgow. In spite of the above tempting 
offer Mr. Chamen will remain at Glasgow, and in view of 
the present position of the works there the electricity under- 
taking will be greatly benefitted. We congratulate both 
Mr. Chamen and the Glasgow Corporation. 

Mr. Arthur R. Fearnley, manager of the Bradford and 
Shelf Tramways Company, has been appointed electric tram- 
ways manager to the Birkenhead Corporation. 

The Review of the River Plate says that the Council of 
the Institution of Electrical Engineers of England have 
resolved to nominate a local honorary secretary in Argentina, 
und Mr. Ernesto Danvers has been asked to accept the same. 
Up to the present Uruguay and Argentina have been under 
one secretaryship, but in view of the large number of elec- 
trical engineers in Argentina it was lately decided to sepa- 
rate the two countries. 

Mr. A. H. Seabrook, assistant engineer at the Hampstead 
electricity works, has been appointed engineer and manager 
to the Barking electricity works. He will take up his duties 
in a month’s time. 

Mr. George W. Grosset, of Edinburgh, has been appointed 
junior assistant at the Leith electricity works. 


Fatalities in a Cable Storage Tank.—Two men, 
named Henry Carr, 60, and Richard Thornton, 32, were 
suffocated in a tank at the Telegraph Construction and 
Maintenance Works, East Greenwich, on Saturday night. 
The evidence at the inquest held on Wednesday showed that 
Carr descended into the tank, which was used for the storage 
of cables, apparently to adjust the plug at the bottom. He 
was at once overcome by gas which had been generated by 
the action of water on the covering of the cable. Thornton 
went to his assistance, and was also overcome. Other men, 
named Smoker, Bryan, Harris, and Rice, made gallant 
attempts at rescue, and the first-named was removed to the 
hospital in an unconscious condition, Carr and Thornton 
were got out by Rice, but all attemptsat resuscitation failed. 
Mr. Lucas, manager at the works, eulogised the bravery of 
the men named, and said the firm were proud of them. 
The coroner and jury concurred. The 7Zimes states that 
the inquiry was adjourned for further evidence till 
December 31st. | 


The B.A. at Glaswow.—It is stated that the Council of 
the British Association have resolved that after the Glasgow 
meeting next year there will be only such excursions as may 
be organised unofficially, 


Next Year at Glasgow.— There seems to be every 
prospect of the Glasgow Exhibition of 1901 being a great 
success, Those manufacturers who held aloof from the 
Paris Exhibition this year are almost sure to take advantage 
of the Glasgow show next year. The engineering and elec- 
trical trades will be certain to play a most important part— 
in fact, next year will be quite a Glasgow year for electrical 
engineers, what with Municipal Electrical Association and 
Institution of Electrical Engineers and B.A. conferences, 
engineering congresses, completion of the multiphase tram- 
ways, and the Exhibition. The London Committee met 
at the Mansion House on Wednesday under the presidency 
of the Lord Mayor, and judging from the speeches then 
delivered, it looks like being a satisfactory show, at which 
the English electrical manufacturer should be strongly 
represented. 


Appointments Vacant.— The Stockport Tramways 
Committee wants a clerk of works for permanent way con- 
struction. A tramways manager at £350 per annum is 
wanted by the Burnley Corporation. A shift engineer is 
wanted at Bexhill. An inspector is wanted for an electric 
lighting installation in a public building at Edinburgh. A 
mains foreman is wanted for Bermondsey. A junior assistant 
engineer is wanted for the Wimbledon electricity works. 
The salary for the Perth resident electrical engineership is 
£200 per annum, not £300, as stated last week. 


Niagara Falls.—The Niagara Falls Power Company 
has awarded the General Electric Company, of Schenectady, 
N.Y., the contract for the construction of six dynamos, 
which are to be installed in the new power house to be 
erected over the wheel-pit now in course of construction. 
These six dynamos will be the initial installation in the new 
central station, and their output capacity will be 30,000 H.P. 
All the dynamos in the present power house of the Niagara 
Falls Power Company were built by the Westinghouse Com- 
pany, and the contract was captured by the General Electric 
Company in competition. So far as the new machines are 
concerned, they will have the same general appearance and 
characteristics, but they will possess certain features that are 
expected to be advantageous. When they are completed 
they will be installed with all possible rapidity, in order that 
a full supply of current may be ready for the Pan-American 
Exposition. It was a year ago on Monday, November 12th, 
that ground was broken for the new wheel-pit now in 
building. In all ways the work has progressed satisfactorily, 
and the present depth of the pit is about 120 feet, whereas 
the pit will be 180 feet deep when finished. 


Brescia.—A New Electrical Industry.—The Tribuna, 
of November 29th, states that after repeated trials with a 
furnace of 150 H.P. for smelting iron by electricity, a fur- 
nace of 500 H.P. has now been installed for the production 
of iron, steel, and other metals, direct from the ores. The 
process is the invention of Captain Stassano, of Rome, and 
the experiments were conducted before a commission com- 
poe of Signori Arno, of the Polytechnic of Milan; Del 

zungo, of the Institute of Spezia; and Engineer Siracusa, 
Director-General of the Italian Electric Company, of Turin. 


The National Physical Laboratory.—The Queen has 
granted to the Royal Socicty Bushey House, Bushey Park, 
for the purposes of a National Physical Science Laboratory. 


Cardiff Castle.— Lord Bute's Welsh seat is likely to be 
lighted by electricity. Application has been made for terms 
to the authorities. 


Lecture.—On Tuesday, December 11th, an address on 
“Electric Driving,” was delivered by Mr. Robert O. Ritchie 
(Messrs. Greenwood & Batley) in connection with the York- 
shire College Textile Society, Leeds. 
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NEW COMPANIES REGISTERED. 


South Lancashire Electric Traction and Power 
Company, Limited (67,974).—This company was registered on 
November 29th, with a capital of £850,000 in £1 shares, to acquire 
the business of the Lancashire Light Railways, Limited, and the 
South Lancashire Tramways Company, or all or part of the shares 
or debentures of such companies, to adopt an agreement with J. B. 
Atherton and J. Atherton, and to carry on the business of tramway, 
railway and omnibus proprietors, carriers, &c., and to equip, main- 
tain, and work by electricity or otberwise sny tramways and railways 
belonging to the company. The first subscribers (each with 1,000 
shares) are:—Sir John A. Willox, NM. P., Parkside House, Huyton, 
near Liverpool, newspaper proprietor; the Hon. Arthur Stanley, 
M.P., Knowley Hall, Prescot, Lancashire; Edmund K. Muspratt, 
Seaforth Hall, Seaforth, near Liverpool, J.P.; James B. Atherton, 
Manhattan, Gateacre, near Liverpool, manufacturer; Joseph 
Beecham, Ewanville, Huyton, near Liverpool, J.P. ; Jacob Atherton, 
Hurst Park, Prescot, Lancashire, gentleman ; and the Hon. George 
Stanley, Knowley Hall, Prescot, Lancashire, Captain. The number 
of directors is not to be less than tive nur more than twelve; the 
first are Sir John A. Willox, the Hon. Arthur Stanley, E. K. 
Muspratt, James B. Atherton, and Jacob Atherton; qualification, 
£1,000 ; remuneration, £250 each per annum (£400 for the chairman), 
and a share in the protits. 


Northern Counties Electricity Supply Company, 
Limited (67,924).—This company was registered on November 26th, 
with a capital of £200,000 in £1 shares, to supply electricity for the 
purposes of light, heat, traction, telephonie and telegraphic services, 
or any other public or private purposes within the United Kingdom, 
and to carry on the business of electricians, mechanical and electrical 
engineers, manufacturers of electrical apparatus, &c. The first 
subscribers (each with one share) are:—John D. Milburn, Barnhill, 


Asklington, Northumberland, shipowner; Clement W. Fairweather, | — 


45, Grosvenor Place, Newcastle-on-Tyne, engineer; Charles S. V. 
Brown, 94, West Parade, Lincoln, electrical engineer; Herbert C. 
Harvey, 57, Westgate Road, Newcastle-on-Tyne, solicitor; James 
Patterson, 6, Jesmond Vale Terrace, Newcastle-on-Tyne, secretary ; 
Arthur Scholefield, 2, Lovaine Row, Newcastle-on-Tyne, shipowner ; 
and Stanley Mitcalfe, 60, Percy Park, Tynemouth. The number of 
directors is not to be less than three nor more than eight; the first 
are to be appointed by the subscribers; qualification, £250 ; remu- 
neration as fixed by the company. 


Cumberland Construction Company, Limited 
(68,007).—This company was registered on November 30th, witha 
capital of £10,000 in £100 shares, to further the construction, 
equipment, extension, and development of tramways, tramroads, 
and light railways, to establish, promote, and finance companies for 
similar purposes, to acquire powers, concessions, Orders and Acts of 
Parliament, and to carry on the business of tramway, tramroad, 
and light railway contractors and proprietors, builders of stables, 
electric, water, and other works, factories, and conveniences, &c. 
The first subscribers (each with five shares) are:—G. Flett, 110, 
Cannon Street, E.C., contractor; T. D. Lingard, 10, Booth Street, 
Manchester, solicitor; A. L. Ormrod, 10, Half Moon Street, Man- 
chester, stockbroker; T. S. Turnbull, 13, Spring Gardens, Man- 
chester, solicitor; J. Kerr, 94, George Street, Edinburgh, contractor; 
A. Dickinson, Telephone Buildings, Birmingham, electrical engi- 
neer; and E. Horton, The Grange, Bescot, Staffs., manufacturer. 
The number of directors is not to be less than two nor more than 
five; the first are George Flett, Thomas D. Lingard, Alexander L. 
Ormrod, and Thomas S. Turnbull. Registered office, 13, Spring 
Gardens, Manchester. 


Paterson, Cooper & Co., Limited (4,692).— This 
company was registered in Edinburgh on November 30th, with a 
capital of £20,000 in £1 shares, to take over, acquire, carry on, and 
develop the business of electrical engineers and contractors now 
carried on by Paterson, Cooper & Co. at Paisley. The first sub- 
scribers (each with one share) are:—Paul Rottenburg, 105, West 
George Street, Glasgow, merchant: Robert Paterson, Springfield, 
Paisley, manufacturer; Wilfrid Marshall, Patilla Works, Paisley, 
electrical engineer; Louis Rottenburg, Patilla Works, Paisley, 
electrical engineer; W. S. Marshall, Patilla Works, Paisley, elec- 
trical engineer; Charles Ker, 115, St. Vincent Street, Glasgow, 
chartered accountant; Warren Crosbie, 141, St. Vincent Street, 
Glasgow, solicitor; and Robert Cassels, 6, Princes Gardens, Dowan- 
hill, Glasgow, iron merchant. The number of directors is not to be 
less than three nor more than seven; the first are Andrew 
McClelland, Robert Cassels, W. Marshall, and Louis Rottenburg; 
qualification, £200 ; remuneration, not less than £50 each per annum. 
Registere d office, Patilla Works, Paisley. 


Crown Electric Heating Syndicate, Limited (67,987). 
—This company was registered on November 29th, with a capital of 
£5,000 in £1 shares, to adopt an agreement with A. R. Leask and 
H. Stewart, and to manufacture and deal in electrical appliances 
for heating liquids, and to carry on the business of electricians, 
electrical aud general engineers, suppliers of electricity for light, 
heat, power, or other purposes, &e. The subscribers each with one 
share) are:—A. P. Bebrouth, 41, Woodhouse Grove, East Ham, 
traveller; H. Auerbach, 2, Rosemount Mansions, Lithos Road, N.W., 
clerk; J. W. Wallsgrave, 11, Mint Walk, Croydon, clerk; A. F. 
Sims, 72, Eaton Terrace, S.W., articled clerk; C. L. Constantinidy, 
Hardwick Villa, Highgate, N., merchaut; A. M. Pratt, 5, Grand 
Parade, Green Lanes, N., clerk; and H. Stewart, 76, Regent Street, 
W., accountant. The number of directors is not to be less than two 


nor more than five; the first are to be appointed by the subscribers; 
remuneration according to profits. Registered office, 15, Bury 
Street, St. Mary Axe, E.C. 


Higginbottom & Mannock, Limited (68,004).—This 
company was registered on November 30th, witha capital of £60,000 
in £1 shares, to acquire and carry on the business of engineers, 
millwrights, and hoist and crane makers, now carried on by 
L. Higginbottom, T. Mannock and E. Broome, at the Crown Iron 


Works, Fenton Street, Hyde Road, West Gorton, Manchester, under 


the style of “ Higginbottom & Mannock,” and to carry on the busi- 
ness. of electrical engineers, electricians, chemical and medical 
apparatus manufacturers, &c. The first subscribers (each with one 
share) are :—L. Higzinbottom, Hill Top, Cheadle Hulme, engincer ; 
T. Mannock, Derwent House, Heaton Moor, near Stockport, engi- 
neer; E. Broome, 13, Birch Lane, Longsight, Manchester, engineer; 
J. B. Bowler, 1, Woodlands, Victoria Park, Manchester; H. H. 
Broome, M.D., 13, Birch Lane, Longsight, Manchester; G. Makin, 
58, Strude Hill, Manchester, jeweller; and J. Makin, Sunny Bank, 
Vine Road, Didsbury. The number of directors is not to be less 
than three nor more than five; the first are L. Higginbottom, 
T. Mannock and E. Broome; qualification, £500. Registered 
office, Crown Iron Works, Fenton Street, Hyde Road, West 
Gorton, Manchester. 


British Electric Railways, Limited (67,058).—This 
company was registered on December 4th, with a capital of £100 in 
£1 shares, to carry on the construction and maintenance of electric 
and other railways and tramways, and their accessories and appur- 
tenances. The first subscribers (each with one share) are:—A. T. 
Prudey, 28, Castle Street, Kingsland, N., clerk; A. W. Hoale, 116, 
Craven Park Road, Harlesden, clerk ; C. A. Whiting, Finchley Park, 
N. Finchley, N., registrar; H. Bearl, Plum Tree Cottage, Eve Road, 
Islesworth, secretary; J. Likeman, 50, Effingham Road, N., clerk ; 
J. Gladwin, 40, Holborn Viaduct, E.C., housekeeper; and D. J. 
Norris, 61, London Street, Fitzroy Square, W., clerk. Registered 
without articles of association. 


Hillgrove & Armidale Electrical Corporation. 
Limited (68,118).—This company was registered on December 6th, 
with a capital of £70,000 in £1 shares, to adopt an agreement 
between the International Railway Corporation, Limited, of the 
first part, and the company of the second part, for the sale of the 
undertaking described as the Hillgrove & Armidale Water Power 
Electric Company, and an assignment between the same two parties 
of the first two parts, and Crompton & Co., Limited, of the third 
part, of an agreement providing for the local managemeut thereof, 
to acquire the benefit of certain powers granted by the Legislature 
of New South Wales, to carry on in the County of Sandon, 
and elsewhere in Australia, the business of an electric light 
and power company, to facilitate the navigation of the River 
Gyra, and to carry on the business cf electricians, mechanical 
and electrical engineers, &c. The first subscribers (each 
with one share) are: — C. F. Truefitt, 10, Brooksville Avenue, 
Brondesbury, N. W., accountant; J. Trustham, 115, Colworth Road, 
Leytonstone, accountant; W. G. Bovey, 9, Beubow Road, Hammer- 
smith, clerk; W. G. Heatlie, 22, Howard Road, Cricklewood, 
secretary; S. W. Money, 12, Hampstead Road, Walthamstow, 
secretary; J. Doloughan, 59, Regency Street, Westminster, clerk ; 
aud D. H. Wiseman, 194, Gresham House, E. C., managing clerk. 
The number of directors is not to be less than three nor more than 
eight; the first are to be appointed by the subscribers: qualification, 
£500; remuneration, £100 each per aunum, and £50 extra for the 
chairman. 


— — — 


SUPPLY STATION ACCOUNTS. 


THE second set of accounts signed by Mr. F. 


Leyton Urban Harman Lewis relating to the electricity works 


District Council at Leyton unfortunately do not present 
Electricity altogether satisfactory features on the financial 
Accounts. side. Almost exactly a year ago we dealt with 

the accounts for 1898, and then said There 
is every indication that this deficiency (I. e., the net deficit in the 
profit statement) can only be met by charging a price higher than that 
so far asked. One may say that, like other undertakings of similar 
size, the Leyton supply has attempted to create a quick and large 
demand by eharging an inadequate price.” ‘These remarks stand 
to-day, and are substantiated by the accounts before us. We sct 
out asummary of the figures for the past three years to show what 
is meant: 


Gross 
Work Total G Net 
Year. Units. costs cost. dene, pont. protit 
1897 .. 123,797 205d. 259d. 349d. 4466 — 4737 
1898 *. 248,905 185d. 2˙40d. 330d. 926 — 928 
1899 ... 423,476 2˙04d. 2°63d. 3°44d. 1,438 —1,465 


In the face of these results we think that the general opinion 
must be that the charges are too favourable to the consumer. Only 
half of the financial charges are borne by the revenue, the other 
half appearing as a deficit. As these charges must increase, it 
appears that it is over sanguine to expect mere increase in output 
to set things right, and more particularly is this the case in face 
of a rising market for all the raw materials used in a generating 
works. 
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GENERAL STATEMENT. not only heavier payments on these accounts, but also an increased 
1898, 1099. Increase. figure for total cost per unit, coupled with a sensible reduction in 
Total capital expendiiimea. 447,047 471,528 £24,481 the revenue per unit from all sources. The general statement shows 
Number of units sole. 44.905 428,476 174,571 one encouraging feature, that the business is being extended, and if 
Number of lamps connected 13,644 20,2141 7.097 this be continued on sound lines, no doubt the financial resulta will 
Maximum load in RW. 5 245 878 123 right themselves in time, but we cannot hope for an immediate im- 
Gross revennlnu uu £3,417 £6,072 £2,655 provement. , 
Gross expenditure £2,491 £4,684 £2,143 GENERAL STATEMENT. 
Gross profit bai 1£926 £1,488 £512 1898. 1899. Increase. 
Average price per unit sold 3˙26d. 836d. Iod. Total capital expenditure £71,028 285,718 £14,690 
The increase in capital expenditure is spread over all the items iets faa sold daci pre gape ies 
in this account, the greatest proportionate increase being in “ site,” N i pa eony ' ’ ' 
and next in machinery. The rise in output is exceptionally good, Maximum load in W. N 420 495 75 
and the connections are coming on fast. Grow 8 : f £7,056 £8,518 £1,457 
The sales of energy show that the return per unit from this source Gross expenditure... £5,112 £6,578 £1,461 
is slightly higher than before. The average price obtained is 166d. Gross profit = FLH 21,940 l in 
from public lighting (151,195 units being taken by 24 arc and 265 Average price per unit sold 410d. 892d. — 18d. 


incandescent lamps), and 3°95d. from private supply (272,281 units). 
The prices charged are 5d. and 2d. for lighting, and 5d. and 1d. for 
power and heating. Whereas in 1898 the wiring and fittings 
department traded at a loss, this last year there is shown a small 
profit. 

REVENUB STATEMENT. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 


Sale of energy .. £3,375 3°26d. 25,922 336d. + 10d · 
Meter rente 83 Odd. 117 Od. — Old. 
Profit on wiring, &c. .. ee —76 — 07d. 10 00d. ＋ 07d. 
Rents received: premiams, &0. 35 03d. 23 Old. — 02d. 

Gross revenue ... £3,417 330d. 26, 072 344d. T 14d. 


The costs have gone up slightly, due to the large increase in 
repairs. Coal shows a tendency to get up to Id. per unit, and the 
rise would have been half as large again were it not for the drop of 
nearly zd. in the wages item. The final result is an additional jd., 
but even at 23d. the total costs are very good for a works near 
London with less than half a million units output. Eliminating 
such items as street lighting charges, Mr. Harman Lewis gives the 
works cost at 1‘805d. and the total cost at 2°397d. 


Cost OF PRODUCTION. 


1898. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Ca ae ame And) £703 68d. £1,244 71d. +03d. 
Oil, waste, waterand engine) 119 11d. 324 18d. 07d. 
aie generation abd Ate 
n genera 
bation and — 905 87d. 1,327 75d. — 12d. 
public ampa , i 
i tag an 1 
boilers, eme 1 N 193 19d. 695 40d. 721d 
street lamps 5 
Works cost . £1,920 185d. £3,590 204d. + 19d. 
Rent, rates and taxes A 00d. 
. | 350 84d 674 "88d "04d. 
neer, soaretany, clarks, dc ° - +0 
G on eral 
printing, law charges 2 220 21d. 369 21d. OOd 
surance - 
Total costs .. £2,491 2°40d. £4,634 268d, +'23d. 


The only point about the profit statement not already referred to 
and worth mentioning is the curious relation still subsisting between 
the deficit and the gross profit. In both years these almost exactly 
equal one another. The total deficit to the end of the last financial 
year since the opening of the works now reaches £3,730—a rather 
heavy burden upon future profits. 


Interest on loans .. «æ. „ £861 £1,397 1°645d 
Sinking fund for repayments ee ee veer - 998 1,5067 

Net profit carried forward  .. — 928 — 1, 465 = 830d 
Gross profit .. £926 £1,438 = ‘815d. 
THE accounts for last year of the electrical 

Cardiff department of the Cardiff Corporation continue 
Corporation to show the disappointing result which we have 
Electricity had to deal with in previous analyses. It cer- 
Accounts. tainly seems that the reduction in price forced 


upon the department was not justified, when 
we consider the cost of generation and the pecuniary liabilities 
which had to be met. The output has been increased, but the 


augmentation in receipts has not been sufficient to cover the larger 


sums required to meet interest and sinking fund. Now we have 


The revenue has increased by nearly £1,500, owing to the output 
being greater by over 25 per cent. than in 1898, while the load 
factor has considerably improved. Accompanying these changes is 
a fall in receipts from energy sold of nearly d., bringing the 
average below 4d. per unit. The department is called upon to 
carry out the street lighting at a very low figure, d. e., 155d. per 


unit. This, we understand, is receiving attention, and the public 


lighting will be charged for at a higher rate this year. 
REVENUE STATEMENT. 


1898. 1809. 
Gross. Per unit. Gross. Per unit. Increase 


Sale of energy .. .. £6,914 410d. 28, 848 392d. — 18d. 


Meter rents 140 ‘08d. 164 08d. 00d. 
Bale of lampe, &0. eo oe ee eee coe eee 
Other receipts... ..  «. 2 1 ‘00d. 


Gross revenue £7,056 418d. £8,518 4 00d. 18d. 


The costs show a steady fall in the amount per unit for engi- 
neering charges taken together, and an equally steady rise in the 
total cost. Coal and repairs are going upward, but the figures are 
fairly good, while economies are being effected in the oil, waste and 
wages items. The general tendency is best indicated in a 


summary: 

Coal. Oil, waste. Wages. Repairs. Works cost. Total cost 
1897 . ‘59d. 34d. 114d. 34d. 2°41d. 2°99d. 
1898 ... ‘65d. 29d. 101d. 37d. 2°32d. 303d. 
1899 ... ‘81d. 15d. 81d. 52d. 2°29d. 3°08d. 


The items, more particularly under the engineer's control, are 
those in which most improvement is shown. Under repairs a sum 
of £150 was spent in renewing the rubber arc cables. 


Cost oF PRODUCTION. 


1808. 1899. 
Gross. Per unit. Gross. Per unit Increase. 


Coal . . £1,100 65d. £1,721 °Sld. :+:16d. 
ou, l, waste, water and engine} 482 294. 322 15d. —-14d. 
Salaries and wages incurred 
ce generation and in dis- 1,706 101d. 1,734 »81d. — 20d. 
~Bulldings gine, balers, | 621 37d. 1,100 52d. 715d. 
dynamos, & — 
Works costs £3,909 232d. £4,877 220d. — 03d. 
Rent. raton =A tares .. 217 113d. 371 17d. ＋ 04d 
salaries of m engi- | 701 41d. 797 "37d. — 04d. 
neer, secre er 
General establishment 
charges, stationery and 247 15d. 474 22d. -+ 07d. 
rinting, law charges and 
naurance 
Ne e e e 208d. 54 08d. + 01d. 
Total costs we £5,112 303d. £6,573 8°O8d. + 05d. 


The sum required to meet financial charges in 1898 was £3,011. 
Last year this was increased by £723, and absorbed £3,734, equal to 
1d. per unit sold, but as the gross profit was the same as previously, 
the whole of this increase appears as an addition to the net loss or 
deficit. Part of this sum of £1,794, which is equivalent to 84d. 
per unit, was provided by the rates, the remainder is carried 
forward to be dealt with at some future time. A sum of £1,106 
appears in the general balance-sheet only. This represents the net 
proceeds of the action the Corporation took against Messrs. S. Z. 
de Ferranti, but what use would be made of this sum is not indi- 
cated in the accounts, 

Prorit STATEMENT. 


1898. 1899. 

Interest on loans ..  .. oe s$ ia is £2,166 £2,715 
Sinking fund for repayments .. T 845 1,019 
Net profit carried to general rate account . —650 —337 
n ” forward —417 —1,457 
Gross profit eee oae eee £1 944 £1 940 
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CITY NOTES. 


Adanms-Bandall Telephone Patents Company. 

Wu have this week made application to the secretary for a 
copy of the report of the directors of this company, but 
our request has been refused on the ground that the- report is 
private. As, however, the document has been reproduced more or 
less in extenso, with adverse criticisms, in several financial journals, 
we are reluctantly compelled fo turn to these for the following 
facts. The company was formed in April last year to work the 
Adams-Randall telephone patents. It seems that £50,000 ordinary 
and £400 preference capital was allotted, and £8,150 in 6 per cent. first 
mortgage debentures issued. We suppose that the period under 
review has been parely experimental. Experimental expenditure 
is set down at £1,535, but far be it from us to suggest that there is 
nothing coming in to set against this and all the other expenditure, 
for there have been actual sales to the amount of £54 28. 4d., which 
is a real proof that the company has been doing business. It 
is always a good sign when a business extends, and 
this sales item is larger than it was in the previous 
year, for then nothing at all was done; that, however, did not leave 
any doubt in the mind of the inventor or the company as to the 
practical value of the patents, for these were purchased for the good 
round sum of £54,743. To produce this £54 worth of goods and 
carry out preliminary and experimental work connected with the 
concern, much of which we should have thought ought to have been 
done before the patents were made the subject of a company, it 
has been necessary to pay salaries of engineer, &., £1,026 

directors’ fees, £250 ; salary of secretary, £250; debenture interest, 
£641; advertisements, £357, and so on. It appears that all of the 
working capital that remained after paying for the patents 
amounted to £3,807, and this has been laid out upon the items 
we have mentioned and sundry purchases, office expenses, &c., with 
the exception of £37, which is at banker's and in hand. We 
need pass few comments upon this disastrous concern, which 
seems to have been brought out in a reckless manner, either when 
its patents were in an undeveloped condition or when it should 
have been clear that there was no immediate prospect of 
success. It appears that would-be customers have had to place 
their orders elsewhere because of the inability of the company 
to manufacture except in an experimental way. The invention was 


one which was to be applied cheaply to long-line telephone circuits, 


asingle-circuit telephony on long lines, submarine telephony, and 
what not, and its prospects have been dimmed either from want of 
working capital or from want of merit of the invention itself. 


Kalgoorlie Electric Power and Lighting Company. 


Mr. R. W. WAILLAckE, Q. C., presided at the meeting of this com- 
pany, held at Winchester House on Monday. In moving the adop- 
tion of the report, he went very fully into the causes of delay in 
proceeding with the operations, detailing the water supply 
difficulties, and the trouble that had arisen in obtaining a freehold site 
instead of one for only 21 years. If they could not obtain a satisfactory 
lease of the present site they must look elsewhere; the engines and 
dynamos, &c., which had been ordered would be suitable for either, 
but they were delaying the placing of the other contracts until the 
site matter was settled. They might receive a telegram any day 
saying that a longer lease had been granted by the Government, 
and if so they would then be able to push ahead. It was abso- 
lutely necessary that they should have a long tenure upon the site 
upon which they erected their plant. They at- one time hoped that 
the water difficulty would have been met by, the use of large gas 
engines, but those who had been at work in this direction had not 
yet produced one which would induce the board to use that source 
of power for the production of electricity. The vast expenditure 
of the work was in the boilers and evaporative condensing plant, 
and for that the order had not yet been given, as the board had only 
just made up their minds as to what they required. As in the case 
of certain London electricity supply companies, they must not 
expect the company to be remunerative in the first year or so of 
its existence, but there was every indication that in the future they 
would be earning large dividends and would increase the capital value. 
They had sent a competent engineer out to look up the mine 
managers so as to get them to adopt electricity and ensure their 
putting down the necessary motor plant so as to be ready for the 
supply as soon as available. The company would not do anything 
in mining work, their objects being the supply of light and power. 
Anything in the way of mining rights or lease would be disposed of 
to another company, which would repay them for their outlay upon 
that part of the concern. 

The adoption of the report was seconded by Mr. H. W. PELHAM 
CLINTON, and carried after several questions had been put and 
answered. The directors’ fees were thought high (£2,300), con- 
sidering that there was nothing coming in, but it was explained 
that there was a board of seven in this country and a local board of 
four or five in Western Australia. The retiring directors and auditors 
were re-elected. l 


Nernst Electric Light, Limited. 


THE report of the directors from February 23rd, 1899, to September 
30th last, to be presented to the meeting to be held in London on 
19th inst., states that the expenditure on capital acconnt during 
this period is shown to have been £9,696, while the disbursements 
on other accounts amount to £6,757. Acting on the advice of the 
auditors, the directors, after deducting from the latter amount 
£846, received on account of interest and transfer fees, have placed 
the balance of £5,911 to a development suspense acconnt, to be 
dealt with in future years. Apart from the purchase consideration 
for the patent rights, the only prominent item of expenditure on 
capital account ia £5,000 contributed towards the purchase for this 
company of Prof. Nernst’s British royalties, the balance of the con- 
sideration having been provided by the vendors. Agthe owners of 
the British rights have not commenced business England, this 
investment is still unproductive. Since the formation of the com- 
pany the directors have been engaged in further deyeloping the 
automatic Nernst lamp, so as to render it more Able of being 
manufactured and sold in quantities on a profitable commercial 
scale, and with a uniform degree of quality and efficiency for 
the various sizes; they have also taken out subsidiary 
patents, which, it is hoped, will prove of considerable 
value. The fire which occurred on the company’s premises 
on May 31st, 1900, unfortunately destroyed the patterns, instru- 
ments, and apparatus collected during the previous 12 months, and 
notwithstanding the most strenuous efforts of the staff, progress was 
practically arrested for more than three months. While every dis- 
covery involving radical changes from existing methods must neces- 
sarily take time before the result can safely be placed on the market, 
the directors have found that the practical difficulties to be over- 
come in the wholesale reproduction of the Nernst lamp to the best 
advantage have been greater than they anticipated. The variations 
which occurred in endeavouring to repeat on a more extensive scale 
results already obtained, have involved lengthy experiments and 
chemical research in directions where no precedent was available. 
It is now, however, confidently hoped that the main causes of such 
variations have been traced to their origin, means devised 
for their elimination. It should be considered -that“although all the 
licensees possessing rights for other parts of the world commenced 
work many months before the formation of this company, and had, 
in most cases, the advantage of an organisation already equipped, 
this company has, in the opinion of the directors, made at least as 
rapid progress in the practical development: of the lamp as other 
concessionnaires. According to the balance-sheet, the development 
suspense account amounts to £6,757, less interest, &c., E848. 


Marconi’s Wireless Telegraph Company. 


Tue directors, in their report for the 13 months ended September 
30th last, state that the period under review must be considered 
mainly as a further time of scientific and technical development. 
The International Marine Commugication Company was registered 
during the spring of this year, and has allotted 100,000 fully paid 
shares to this company, and 5,000 fully paid shares to its nominees. 
The International Company has commenced work. Its first 
installations have been erected on the Belgian coast at La Panne, 
and on one of the Belgian Government steamers. . These have been 
quite successful. The International Company has given orders for 
the erection of several stations on the coasts of the United Kingdom, 


and is engaged in negotiations with several Continental Govern- 


ments. A contract has been concluded with the Admiralty for the 
supply and equipment of 32 sets of apparatus on payment of an 
annual royalty on each set. This is in addition to the five sets of 
apparatus which were transferred by the War Office to the naval 
authorities in South Africa. — 


R. Hornsby & Sons, Limited. 


Ar the ordinary general meeting held on Monday at Cannon Street 
Hotel, Mr. H. Simpson Gee said that including the balance brought 
forward, the net profit amounted to £33,899, as compared with 
£50,069 in the previous year. This wasa large reduction, but it was 
easily accounted for. Owing to the enhanced value 57 Hon, steel 
and coal it had cost the company £20,000 more for: Kay “materials 
during the period under review than in the previous’ without 
their securing any adequate increase in the price of maghinery sold. 
Moreover, the turnover had not been quite so large, the Sales having 
fallen off to the extent of £30,000. This was entirely due to the 
decline in their trade with4he colonies. In the home trade their 
turnover showed no diminution. Having regard to the higher 
prices of coal and raw materials, the board thought that the result 
of the past year’s operations was satisfactory. The present available 
poa was £30,889, out of which it was proposed to pay a half- year's 

ividend at the rate of 6 per cent. per annum on the preference 
shares, and 88. per share, or 5 per cent., on the ordinary shares. 
These together would absorb £15,000. Fr the balance the board 
recommended that £10,000 should be placed to the reserve fund, 
leaving £5,899 to be carried forward. 


Dublin and Lucan Electric Railway Company. 


AT an extraordinary general meeting of this company held in Dublin 
on Tuesday last week, the following resolution was unanimously 

carried: f 
That an application be made to the Privy Council for powers to raise ae 
nding 


in ö pericent. cumulative preference shares of £10 each with correspo 
borrowing powers for 21,200, a * 


3 


——— aed 
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Prospectus. 

Tuts week the Diesel Engine Company has been offering for sub- 
scription 40,000 6 per cent. £1 preference shares. The nominal 
capital is £500,000, and the vendor takes 325,000 £1 ordinary sharcs 
and £25,000 in cash as purchase money for the patents for the 
United Kingdom and certain Colonial and foreign countries. The 
remaining sbares are reserved for future issue. Mr. Rudolf Diesel 
is the inventor of the engine, and he is one of the directors of the 
company. The offices are 171, Queen Victoria Street, E. C. The 
list closed yesterday. It was the intention of the board to go to 
allotment on a minimum subscription of £30,000. 


Edmundson's Electricity Corporation.— Letters of 
allotment for the issue of 13,363 preference sbares of £5 have been 
posted. The issue has been over-subscribed. 


County of London and Brush Provincial Electric 
Lighting Company.—The transfer books and register of holders 
of debenture stock will be closed from 17th to 31st inst., inclusive. 


City of London Electric Lighting Company.—The 
transfer books and register of holders of the £400,000 5 per cent. 
first debenture stock will be closed from 17th to 31st inst. 


Eastern Telegraph Company.—The directors announce 
an interim dividend of 1} per cent. on the ordinary stock for the 
quarter ended September 30th. 


Stock Exchange Notices.—<Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to—London United Tramways, Limited—-4 per cent. 
first mortgage debenture stock. l 


Commercial Cable Company.—The directors announce 
a quarterly dividend of 1? per cent. and a bonus of 1 per cent. on 
the capital stock, payable 2nd prox. 


Meetings.—Reports of meetings of the Aron Electricity 
Meter Company and the India-Rubber, Gutta-Percha, and Telegraph 
Works Co., held yesterday in the City, are held over until next week. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the week end- 
ing December 8th were £189; corres; onding period last year, £127; in- 
crease, £12. Total to date, 419, 852; corresponding period last year, £19,864; 
decrease, £15. 


Bristol Tramways and Carriage Company.—The receipts for the week 5 
* December 7th were £8,065 17s. 4d.; corresponding period last year, 42, ( 
198. 7d. ; increase, £434 17s. Od. 


Central London Railway.—The receipts for the week ending December 8th 
were £5,766; previous week, 45, 710; decrease, £26. Total receipts to date 
(19 weeks), £99,427. Miles open, 6. 


City and South London Railway.—The receipts for the week ending December 
9th were £1,915; corresponding week last year, £1,110; increase, 4805. 
Total to date, 497,775; corresponding period last year, £22,671; increase, 
415,104. Miles open, 1900, 43; 1899, 83. 


Cork Electric Tramways and Lighting Company.—The receipts for the week 
ending December 6th were £348 8s. 10d.; corresponding week last year, 
£358 163. 10d.; decrease, £10 Ps. Od. Total to date, £19,905 93. 7d.; ocorre- 
sponding period last year, 218,575 188. 9d.; increase, £1,419 158. 10d. 


Dover Corporation Tramways.—The receipts for the week ending December 
8th were £167 Is. 1 corresponding week last year, £145 68. 5d.; 
increase, £21 148. 94d. Total to date, £10,087 98. 8d.; corresponding period 
last year, £9,608 Os. 7d.; increase, £479 9s. 1d. Miles of track open, 
1900, 8; 1899, 8. Car miles run, 1900, 4,926; 1899, 4,714. Number of cars, 
1900, 11; 1899, 11. 


Dublin United Tramways Company.—The receipts for the week ending 
December 7th were as follows: D. U. T. Co., electric cars, £3,828 3s. 4d.; 
ditto, horse cars, £23 28. 8d.; D. B. D. Co., eleotric cars, £691 Os. 6d.; total, 
£1,042 68. 6d; corresponding week last year—D. U.T. Co., electric cars, 
£2,°07 28. 10d.; ditto, horse cars, £137 2s. 3d.; D. S. D. Co., electric cars, 
£672 9s. 8d.; total, £8,616 148. Hd.; increase, £425 lls. 9d. ; aggregate to 
da e, £107,057 4s id.; aggregate to date last year, £95,968 5s. Od.; 
increase, £11,048 193. Id. The mileage worked is 44 miles electrically, 

` mile by horses, as against 87 miles electrically, 7 miles by horses, for the 
corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending December 
9th were £1,488; corresponding week last year, £1,153; increase, £35. 
Total from July Ist, 1960, 48,131: ditto corresponding period last year, 
£87,476; increase, £655, Miles open, 6°67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
TEE electrical markets have had little to excite them this week. 
While the money market continues hard, there is an abundance of 
floating cash, and this somewhat anomalous situation rather deters 
investors from embarking in Stock Exchange purchases. It is felt 
that with the chance of an end-of-the-year squeeze in Lombard 
Street, investment stocks may yield in price to sume exteut, and 
the very uncertainty keeps the public away. It appears to us that 
a rise in the bank rate before 1901 is very unlikely to take place, 


there being plenty of money for all the purposes for which it may 
be required. 

Against a rise of 10s. in County of London Preference shares, has 
to be set a fall of similar proportions in London Electric Pre- 
ference. The latter are, of course, a very speculative investment, 
and it will be remembered that the company had to pass the 
dividend on the shares last September. County Preference are 
good, by reason of the continued absorption of the higher 
grade securities in the supply department, a movement 
which is still further underlined this week by advances in 
Edmundson’s 44 per cent. and Metropolitan 34 per cent. Debenture 
stocks. It is a usual occurrence nowadays for the dealers in the 
market to have three or four brokers one after the other inquiring 
what Debenture stocks are on offer. The best stocks are hard to 
find at all, being apparently in good hands. For Westmiuster 
Ordinary shares there has been a fair amount of inquiry, but the 
price is nominally unaltered. New Westminsters are £12 middle; 
new Charing Cross 5§, and new Chelseas ł premium, Edmundson’: 
latest issue also commanding 58. premium. 


No fresh emissions of any market consequence have been made 
during the week, but the prospectus of the Federal Electric Com- 
pany, from across the Atlantic, has served to amuse a good many on 
this side. Some $2,500 are wantcd to ascertain whether a new 
generator has any practica utility, the inventor claiming that the 
battery may turn the whole electrical business of the world inside 
out. The prospectus stoutly says, “It costs next to nothing to 
take the chance. If you lose, you won't lose anything in particular. 
If you win you can simply quit working and sit back and enjoy 
yourself.” 

West India and Panama Telegraph Ordinary shares can bardly go 
much lower in price, the E10 fully-paid Ordinary standing at 15s., 
so there is no particular cause why the proprietors of this class 
should be alarmed at the agitation now on foot in British Guiana 
for the establishment of a new cable between the West Indies and 
the mother-country. The company’s agreement with British 
Guiana comes to an end on December 31st, 1901, and some of the 
Colonies are talking of combining in order to obtain a British line 
that shall be cheaper and more expeditious than the West India 
and Panama. None of the company’s securities have moved } on 
the threat, and in the Stock Exchange it is thought that were auy 
fresh arrangement arrived at, the British Government wonld take 
over the company altogether. 

Cuba Telegraph Ordinary, following the example of the Prefer 
ence last week, have put 108. on to their price, but the American 
group is decidedly dull, with the exception of the Commervial 
Cable Company's stock, for which buying orders have come from 
Wall Street, with the result that a gain of $5 has to be noted. 
Apart from this, Anglo-American, Direct United States, and Sub- 
marine Cables stocks all show a decline. The first-named seem to 
have no stamina, nor does the continuance of activity in the 
American railroad market help the quotations in any degree. On 
the other hand, the Eastern group is steadier, and for the first time 
fora month there is no drop in Eastern Ordinary to chronicle. The 
“China ” securities are also hard. 

Furious controversy rages round the position of the Central 
London Railway as to the liability of the company for damages in 
respect of the vibration felt by occupiers of premises along the route 
of the “Tube.” Again, the Ordinary and Deferred shares fell this 
week, but recovered again, while the Preferred halves are better 
on the assumption that their 4 per cent. dividend is fairly secure. 
The making-up price on Tuesday was 9}, comparing with 10} at the 
last settlement, and those who carried over shares on the “bull” 
tack were charged as much as 6 per cent. City and South London 
stock displays no improvement, but Waterloo and City keeps steadily 


on the up line. 


Encouraged thereto by the final preparations for laying the 
Pacific cable, buyers have come along with intelligeut inquiries for 
Construction shares. British Insulated Wire are particularly 
wanted, and the price has justped up a sovereign, to 11. 
Quiet dealings in Telegraph Construction and Telegraph 
Manufacturing shares have evidenced the predominance of the 
purchasing clement, but the market being well supplied with stock, 
the quotations are still the same. Callender's and Henley's, beth 
standing at 13, are good second-class investments, and return 44 
per cent. at current prices. The companies are well establisbed, 
and have not to work up a connection, unlike the Mareoni's Wireless 
Telegraph enterprise, whose report is out this week. We ar 
glad to see that the directors do not fan the extravagant 
hopes held out by certain interested parties, but their statement 
anticipates, naturally and, perhaps, fairly enough, increased 
business in the immediate future. The price of the shares is 3: to 
4, and we do not see any intrinsic reason why they should be worth 
more for some time to come. 


— 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 


Closing Closing during 
Present Dividends for de 
= NAME. stare) she aai tiee year | pioniran] Ses in. | "Dee his 
1809. 
96,900 | African Direct Telegraph, 4 % Debe. . | 99 —103 
119,700 | Amazon Telegraph 5 oA Debe., Nos. 1 to 1, 250 Red. ... | 85 — 90 
822,700 | Anglo-American Telegraph ... 73/6 | 53 — 56 
3,088,540 Do. do. 6% Pref, 6 % 97 — 99 
3,088,540 Do. do. Deferred £1 78. 103— 103 
44,000 | Chili Telephone, Nos. 1 to 44,000 4 7 3— 33 
13, 333, 3003] Commercial Cable 8 165 —175 
1.589, 4961 : do. Sterling 500 ) year 4 4 et Deb. Stock Red. Stock .. 102 —104 
16,000 | Cuba Telegraph F 7%| 6— 7 
6,000 Do. 10% Prei ee *. | 15 — 16 
12,931 Direct Spanish Telegraph ... sae 45 3§— 4} 
6,000 Do. do. 10 % Cum. Pref 85 9 — 10 
30,000 Do. do. 44 % Debs. 100 —104 100 —104% 
60,7102) Direct United States Cable Sat 3 % 102— 102 
120,000 | Direct West India Cable, 44 % Reg. Deb. 99 —102 
4,000,000 Eastern Telegraph, Ord. 8 s 7 Y 138 —143 
1,826,888 Do. 33 % Pref. Stock see 898 96 — 99 
1,432, 2681 Do. 4 % Mort. Deb. Stock Red. *. 110 —114 
250, 000 | Eastern Extension, Australasia, and China Telegraph pis 7 % 134— 14ł 
50,000 Do. Nos. 250,001 to 300,000 (iss. at £3 pm. AATE RSA: i 94— 9 ł 
320,000 Do. a Bonth reir oo 5 113 —118 113 —118 dee 
Eastern an ut can Te egraph, 4 % Mort. Deb. ` 
200,000! Do. 4 % Reg. Mt. Debs. (Mauritius Bub.) 18,000 255 gh .. | 99—102% | 99 —102% | ... an 
180, 227 | Globe Telegraph and Trust 4 10 | 44 53 52% | 103— 102 | 103— 102 108 10} 
180,042 Do. do. 6 % Pref. 10 | 6 6 . | 15 — 151 15 — 15 158 
150,000 Great Rebat 1 5 Co 1 5 TE T 10 |10 124 31 — 33 31 — 33 serë 
Halifax and Bermu able, 4 lst ort. bs., ‘ 
84,300 wihin Mie 11300 a} 100 | ... | .. | .. |'99 —102 | 99—102 | ... 
17,000 do-European Telegraph 25 10 10 % |10 % | 48 — 52 48 — 52 48 at 
100, 000? London Platino-Brazilian Telegra exraph, 6 % Debs. .. | 100 6 ows *. 104 —107 104 —107 a 185 
72,680 Montevideo Telephone, Limited, Nos. 1 to 725 680 44 — 23 1— 2 1— 3 wee x 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 | 14 47. 5 & k= 1 2 1 Be bees 
590,000 | National Telephone, i to 590,000 % 5 6 6 7 5 48— 46 4g— 438 4998 
15,000 Do. Cum. Ist Pref. 10 | 6 6% 1s. 12 — 14 12 — 14 928 82 
15,000 Do. 6 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 Jai 69 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 | 5 | 5 5 6 S BE | a a 
2,000,0007 Do. 10 % Deb. Stock Red. ; Stock| 34% | 34 34% | 96 —99 96 — 99 98 sik 
500,000 Do. 4 % Deb. Stock Red. 100 ges 528 . 101 —104 101 —104 1013 gat 
171,504 Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 1/5 5% 5 §— 1— 1 ibi ee 
100, 0007 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 . 100 | 4 958 101 —104 101 —104 vis 9 
11,839 | Reuter’s.. od * 8 5 5 5 „ 7 — 8 7— 8 i vaa 
3,381 Submarine Cables Trust 8 ae 89 one pad. e Tees . 124 —129 125 —130 1263 125 
58,000 United River Plate Telephone 600 5 5 6 7 B 4 — 5 44— 5 iis 925 
16,639 Do. do. 5 % Cum. pref. Nos. 1—16 639 Bl das mas 855 5 — 53 5 — 654 ses 456 
23,361 Do. do. Nos. 16,640 to 40,000 as pd. 5 34— 32 34— 33 ah Sa 
179,947 Do. do. 5 o, Debs. . Stock 104 —107 104 —107 ves ii 
171,000 | West African Telegraph, 5 % Debs... 100 99 —102 99 —102 1004 99} 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 01—53, 008 1141 “xe et 1— 4 — 3 2 985 
150,000 Do. do. 4 % Debs., 1—1 500 gua. by Bras. Sub. Tel. 100 . . 100 —103 100 —103 es an 
207,930 | Western Telegraph, Ltd., Nos. 1—207,930 . 10 7 * 7 % 7 % |14 — 144 14 — 144 148 14 
75,000 Do do. : Debs. 2nd series, 1906 100 .. 103 —106 103 —106 ile see 
348,777 Do. do. Deb. Stock Red. as 100 more 102 —105 102 —105 as 
88,321 | West India and uA Telegraph ... sag sae — | 10| 2 2 Z | E% §— xd} §ġ— jf . 
34,563 Do. do. do. 6 % Cum. 1st Pref. ... | 10 6 85 885 — 7 xd 6 — 7 65% 6 
4,669 Do. do. do. 6 % Cum. 2nd Pref.... | 10 | 6 % | 5 — Tad 5— 7 — 6 
80,0007 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 % | 105 —108 105 —108 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 4 6% 6 7 — 8 7 — 8 78 77 
12,000 Do. do. 7 N Cum. Pref. 57 : pale 8i— 91 84— 93 Bi 85 
50,000 as Cross and Strand Electricity Supply 285 5 7 8 % 9 % 91— 104 94— 103 10 914 
20,000 do. do. 44% Cum. Pref. Di en bas 54— 6 513 — 
34,000 „belles Electricity Supply, Ord. sie sii 516 6 % * 64— 7 68 67 
150,000 Do. do. b Deb. Stock Red. Stock 44 we | 110 —113 110 —118 1117 ... 
70,579 | City of London Electric Lighting, 40,001—110,579... | 10 10 6 4 5 9 — 10 9 — 10 98 
40,000 9 Cum. Pref., 1 to 40, 000 10 6 6 *. 13 — 14 13 — 14 be 
400,000 5 Deb. Stock, Scrip. (iss. at £115) all paid. | 5 ae | a 125 —130 125 —130 p 
40,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | në nil 4 82— 93 84— 94 he 
20,000 do. do. 6 & Pref., 40,001—60,000 10 6 6 W . | 11 — 12 114— 123 er 
200,000 De 4% V Deb. Stock, Prov. Certs (all paid) Rd.. J one 108 —111 |108 —111 | 109 i 
35,500 | Edmundson’s Elec. Corp., Ord. Shares 185 55 7 * 44— 5 44— 5 5 435 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. . | 100] ... mae 101 —104 102 —105 
110,000 London Electric Supply Corporation, Limited, Orc. f e 925 11— 23 11— 24 
49,840 Do. do. do. do. 6 % Pref. 5) . IEY] 44—° 54 4— 5 m ; 
250,000 Do. do. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... 85 . 100 —102 100 —102 78 svi 
85,000 | Metropolitan Electric Supply, 101 to 62,500 se: 10 | 6 4 5 * 5 % | 124— 133 123— 133 1248 128 
220,0007 Do. 4 Mortgage Debenture © Stock p 112 —115 1112 —115 114 
250,000 Do. 34% Mort. Deb. Stock Red. . „ stock 97 —100 | 98 —101 994 993 
6,452 | Notting Hill Electric Lighting is site 10 | 6 144— 154 | 144— 152 8 eae 
40,000 | St. James’s and Pall Mall Electric Light, Ord. si ; 17 Ms 15 5 — r 15 — 16 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 8 — 9 
150,000 Do. do. 34 % Deb. Stock Red. 100 —103 100 —103 
12,000 | Smithfield Market Elect. Supply, Ord. 2— 23 | 2— 23 
50,000 Do. do. 4% Deb. : a 100 rr gi .. | 85 — 95 85 — 95 sus 
65,000 | South London Electricity Supply, Or 8 si 5 n ee si 24— 33 24— 34 34 3 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 12 % 13 Y | 12 — 13 12 — 13 122 | 12 
* Subject to Founders Shares. Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are full ee e ce. 1 we don op b ding tal, i 
Dividends inarked § are for Pear coueleting of of one year andl une bres pact pi 
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SHARE LIST OF ELECTRICAL COMPANTES.—Ovatinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present 7 [ BEtooakkRk Closing ang Basteass Gem 
Issue. areas Snare. the last three years, | es. Sh. Dec. 19th. | Dec. 18th, 1008. 
Highest Le vous 
20,000 | British Aluminium 7 % Cum. Pref. . 9 — 10 9 — 10 93 ~ 
300, 000 Do. do. 5% Ist Mort. Deb. Stock Red. Stock 91 — 93 91 — 95 | 5 
45,000 | British Electric Traction 8 ; 14 — 15 14 — 15 141 2 
50,000 Do. do. 5 Cum. Pref. ii 12 — 13 12 — 13 128 12 
350,000 Do. do. Perpetual Debenture Stock ae Stock 120 —123 120 —123 13217 1215 
85, 000¹ tBritish Electric Works Oc Ord. £1 shares, aA ce 95 1— 7 1— #3 Sais ae 
50,000 t Do do. '6% Cum.Pref., 1—50,000 7 86— 3 8— 3 Dy sige 
500 f Do. do. 4 % Ist Mort. Deb. 1 97 — 99 97 — 99 H | p 
70,000 | British Insulated Wire Ord. . 10 — 11 11 — 12 ia tk ee 
70,000 Do. do. 6 % Cum. Pref. m 51— 63 52— 63 8 Saa 
90,000 | Brush Elecl. Engi 1 to 90,000 W— 13 11— 11 
90,000 Do. o. Ton- cum. 6 % Pref., 1 to 90,000 2— 21 2 — 2 | 2% 2 
125,000! Do. do. 43 b. Stock... Stock 106 —111 106 —111 107 
108,710 Do. do. 4% Perp. 2nd Deb. Stock Stock 103 —105 103 —105 ae ae 
30,000 | Callender’s Cable Construction shares, Nos. 1—30,000 15 5 % 15 5 % 121— 133 | 124— 134 124 | — 
40,000 Do. do. 5 % Cum. Pref. ss — 5% 51— 5% 515 3 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red .. |S 110 —114 110 —114 „ 
206,297 Central London Railway, Ord. Shares A 04 91— 92 9}— 93 94 911 
78, 703 Do. do. Pref. half- shares 4— 4} 42— 5} 5 i 472 
78,703 Do. do. Def. do. 41— 5 1— 43 2 43 
855,000 oy and South London Railway Stock 14% 24% 13% 52 — 56 52 — 56 53 | 54 
37,500 do. Ord. shares Nos. 22 501 to 60, 000 44— 5} 44— 6 sae sa 
54,000 Crompton. & Co., ar 31 1 Reg 8 a 6 * 74%, 34— 4 3i— 4 400 ee 
e ort. 0 i 
100,000 £100, and 901 to 11,000 of £50 red 99 —102 89 —102 AE ee 
99,261 | Edison & Swan Utd. EL Lgt., A“ shares, £3 pd. 1 to 99,261 11— 23 | 12— 2 | ... 7 
17,139 Do. do. do. A Shares, 01—017,139 ... 31— 4 | 3— 4 : 2 
344,023 Do. do. do. 4 % Deb. Stock Red 100 90 — 92 90 — 92 . = 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 96 —100 | 96 —100 bee lt 2 
112,100 | Electric Construction, 1 to 112,100 ... 2| 6 2 — 22 2 — - 
25,000 Do. do. í Cum. Pref., 1 to 25,000... 7 24— 3 24 — sats Se 
182,500 Do. do. Perp. 1st Mort. Deb. Stock Stock] ... 102 —105 102 —105 ai | ae 
9, 6007 Greenwood & Batley, T V Cum. Pref., 1 to 9,600 ... 7 10 — 11 10 — 11 ssi P 
30,000 Henley’s (W. T) Telegraph Works, Ord... “es 2 124— 134 | 12$— 133 13 121 
30,000 Do. do. 44% Pref. ... 5| 7 . | 5}— 51 54 — 211 — 
50,000 Do. de. do. 42 Mort. Deb. Stock... Stock 44 . {108 —112 108 —112 n 285 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 0 10 J 21 — 22 21 — 22 218 21°; 
300,000 Do. do. do. 4 % 1st Mort. Deb... 100 sua be 100 —103 100 —103 i sii 
37,500 Jazepo Overhead Railway, Ord. 3 2%] 82— 83 84— 83 5 sae 
10,000 f do. Pref., £10 paid 5 131— 134 131 — 133 ss 
37,350 Telegraph Construction and Maintenance ... 5 38 — 42 38 — 42 41 39} 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 |... 101 —104 |101 —104 ia s“ 
3 Telegraph ee Ord. Nos. 1 to 20,000 5 10 — 11 xd} 10 — 11 ees i 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 30,000... | 51— 51 | 3- 52 es 
540,000: Waterloo and City Railway, Ord. Stock .. | 100 9 %| 3%193 —96 | 94 — 97 963 | 954 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
5 5 £100, 104—107. and tebridge Shares 85 (tuny 
ea 2 210 ha . Ord ae | I ret, 10108 Praerance 88. en 6 2 ii S T 
1 pd.), T. Parker, £10 (fully paid), 164. 2S 


Vianan, Asn 
* Ta Birmingham Share sg 


Bank rate of discount 4 per cent. (July 19th. 1900 1900). 


MARKET QUOTATIONS, TIONS, Wednesday, December 12th. 


CHEMICALS, &o. 


| This weak. |Last week. Last week. weak. ine. oF Deo. or Do. METALS, &o, (continued) This week. | Lest week. (Inc. ar Dec. 
a Acid, H 5 owt. 6/- 5 / g Copper Sheet aia ae per ton £86 | 88 a 
a p 1 per cwt. 29- N / g 77 * ee 220 e per ton £86 485 oe 
a n Oxalio per owt. 82/- 82/- ¢ „ (Blectrolytic) Bars per ton £8810 488 10 Ss 
4 50 Sulphurio .. .. per owt. 5/6 5/6 i @ y 70 eets .. per ton £923 i an es 
a Ammonia, ale (orystal) <; . per n £8810 25 E S Ho. wis par pb. f. 9 a oS 
99 99 e 0 eo ee 
per ton 280 £80 | | J bonite Rod. : per lb. 93a . ee 
a Bleaching powder . per ton £7 27 ' J „ Sheet per lb. 16 87 os 
a Bisulphide of Carbon per ton £15 £15 | | German Silver Wire por lb. 1/6 16 bes 
a Bentele (90 = Aer gal a ae) india tobe Pare fn i ES 3/93 Sno 381 80 393 ine 
a Benso per gal. : - rubber, 6 per lb. ine. 
a „ Fone) : per gal. 5/6 5/6 ‘ » Charcoa] per ton £18 £18 P 
a Copper Sulphate per ton £25 2 i „ Pig (Cleveland w warrants) . per ton or | 00,7} os 
a Leet: Nitrate per ton £25 825 1 is o „„ per ton From £11 | From £11 ae 
a „ White Sugar . per ton £31 £81 i 50 por ton 70% to 72/8 / to THE è 
a u We . .. per 5 cea” ae 1 „ Wire, 1 No. 8 per ton rl aa eae ae 
s ethylated per gal. 
Rept eee at 16°C). per fal. 5/6 5/6 g Lead, English Ingot ber ton 416 7 28 1% dee. 
‘ Po noasks.. per lb. ry 9 „ m per ton £19 £19 se 
a „ Caustic (75/80%) . per ton £ m Manganin Wire No. 38 per lb. 87 8. ee 
a „ Bisulphate per ton £85 £85 g Mercury ie per bot. £926 | £926 s 
per owt. 64/- 64/- d Mica (in original cases), small per Ib. 84. to d. 8d. to dd. ay 
A Sulphate of Magnesia per ton #4 10 £4 10 d „ 30 „ m per Ib. 1/9 to 9/9 | 1/9 to 23/9 sia 
a Bulphur, Sublimed Flowers . per ton £6 20 d , 22 , per lb. | 8/3 to 7/8 38 to 7,8 a 
a 70 ae red per ton £5.10 £5 10 p Phosphor Bronse, plain cating per Ib. 1/04 to 1/3 1/1 to 1/1 dee. 
Lum .. per ton £5 £5 D 50 ed bars & per lb Iwn | 1 i 
i Soda, Caustioy (white 70 %) .. per ton 210 15 £10 15 P ” 50 . per Ib 178 1/8 
a „ C per ton 28 £8 0 Platinum ‘ per oz 4818 | £818 
a „ Blohromate, casks per lb 23d. sad. | p Silicium Bronse Wire per Ib. | 10$d. to 1/1 103d. to 1/1 
| | 48Bteel, Magnet, ans to deso'p'n n per ton From 415 ö to £40 
wae pi» „ in bars a = sé 
ME 8, Ko. 9 Tin, block per ton 2123 18 wrote } £6 dee. 
b Aluminium Wire, in ton lots.. per ton £2%4 £224 g » foil s per lb. 95 Y- 
Bheet, in ton lota por son £191 £191 ie n wire, Nos. 1 to is per lb i 1/9 
p Babbitt's metal 1 7 £00 to 2100 £90 to £145] dec. p White Anti - friction Metals — 
e Brass (rolled metal toi) basis par 2 7 7 oe “ White Ant” brand. per ton £40 to £70: £40 to £70 me 
e „ Tube (brazed 10d. 10d. IJ Yarns, Cotton Single 101b. bndl's per Ib. i Nad. i 
8 1 » (solid draw Ber 15 d. d. Í » st lea. per lb $ l 52d. : 
e ire, basis per lb ` ‘ j „ Hemp, 8 ply 10 Ibs. . per lb ' 300 
e Copper Tubes (brazed) ` per lb 11}d. 113d. i J » Russan, 0 lbs. per lb bad. i Id. inc. 
0 (solid drawn) . per lb lid. 11d. 4 180 lbs. ro per ton 314 10 814 10 oE 
g Cop pper Bars (best selected) .. per ton £86 £86 | , k Zino, Str. (Vielle Montague ond. ) per ton £228 2 6 £326 ue 
\ 
x moe 175 Poor r & Co. Co., Lid. 7 1 = P. and 5 oo k Messrs. Momi 5 
uminium Mosars. James ‘ni m W. T. Glover & Oo., Lad. 
en Messrs. Thos. Bolton & Sons. Quaroni £ Messrs. N „ Messrs. P. Ormiston & Sons. 
plied by | 4 Messrs, F. Wiggins & Sons. supplied by | , Messrs. Bolling & supplied by | e Messrs, Johnson, Matthey & CO. Lal 
ass e Mesare. Frederick Smith & Co, j Messrs, — Yeo & Co, 5 TOS Phosphor Bronse Company, Lai 
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CABLE JUNCTIONS IN THE ROYAL NAVY. 


Tux two junctions that are most used im electrical circuits in the 
Royal Navy are respectively known as Britannia” and German 
junctions. These junctions are made either permanent or temporary 
as the case requires. 

A “German” junction is used for joining small pliable wires of a 
similar nature, and is made as follows: 

The insulation having been removed for about 3 inches from the 
ends of the cores, a piece of india-rubber tubing is slipped over one 
of the ends; the core, which consists of several wires, is then divided, 
and the two parts joined together with what is known as a “ rope- 
yarn knot.” 

A ropeyarn knot is made by “marrying” the two parts formed 
for the purpose, and then tying one part of each core together in 
the form of a reef knot, but in such a manner as to enclose the other 
two untied parts within the heart of the knot itself. The ends are 
then cut off and the india-rubber tubing slipped over the knot, its 
two ends being firmly bound with a piece of whipping to the insu- 
lation at each end. This forms a very neat and reliable junction 
which is quite watertight. If it is only required to make the 
junction temporary, the knot is dispensed with, and ordinary 
twisting of the wires together resorted to, but there can be no 
securer contact than the ropeyarn knot, and none more thorough 
for practical purposes. Another method of insulating this junction 
is by means of rubber tape and solution, but this is not nearly so 
neat. 

A “ Britannia” junction is made when a single thick wire has to 
be joined to a similar one or to a strand of fine wires. In making 
it the ends are bared as before, and a piece of tubing placed over 
one of them ; the two cores are then placed side by side with about 
a quarter of an inch of the end of each bent at right angles with 
the pliers. The two cores are then bound together with thin bind- 
ing wire and the ends turned down over the whole so as to secure 
the binding ; the tubing is then slipped overthe junction and secured 
as before. 

Permanent junctions are generally made with solder; they are 
very often insulated first with rubber tape and solution and then 
with the rubber tubing. 

Where a “forked” junction is required, as in gun circuits 
where a branch is required from the majn wire, the core of the 
branch is carefully bound round the core of the main to a distance 
of from 1 to 2 inches, and insulated by means of rubber tape and 
solution. 

The junctions in lead-covered cables are made in a somewhat 
different manner; after the insulation and lead covering 
have been removed for some distance, the lead covering 
being removed to a distance of an inch beyond the 
insulation, the two outer layers of the conductor are laid 
back, and the remaining cores being cut somewhat shorter are 
butted together and the outer layers then laid ove? them again, A 
copper wire seizing is then put over the centre of the junction and 
another on either side of it, and solder run through the whole; a 
sleeve of lead sheeting is finally soldered over the place after the 
core has been bound round with dry cotton tape up to the diameter 
of the seizing, and made to project at least half an inch on either 
side of the lead casing. It is usual to coat the tape insulation with 
black japan varnish. 

What is known as a T junction is made in these cables for 
forking a sub-main into a main cable, by laying back the two 
outer layers of the branch and then halving the core, the two parts 
of which are cut to such a length as to just meet round the main 
core; here they are nipped and the outer layers laid up on either 
side to right and left, the insulation and covering being placed on 
them in much the same way as before. 

For armoured cables connecting boxes are generally used, which 
nip the cables and prevent the strain coming on the core, which is 
joined with an ordinary German junction. 

In cases of emergency an expedient is sometimes resorted to 
where a connecting box is not handy, and there is no time to splice 
the cable—a kink is made at the junction and the two parts securely 
seized together where they cross; this takes any direct strain off 
the junction itself. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIVE. 


By W. lLanapon, Vice - President. 
(Paper read November 29th, 1900.) 


(Concluded from page 926.) 


A GENERATING plant capable of an output of 10,000 Kw. is, of 
course, ample to provide for a calculated demand of just half that 
amount. I adopt the following estimate as applicable to the prime 


a 


GENERATING STATION, 
Buildings, foundations, chimney stacks, &. 
Equipment, including steam units, boilers, coal 
conveyers, steam mains, condensers, pumps, &. 200,000 


£50,000 


£250,000 
SUB-8TATIONS. 
Buildings—five stations ... G4 PR ... ` 10,000 
Equipment of ditto with transformers, con- 
verters, &c., delivering at 600 volts, and all 
necessary fittings ag lie. “ates 70, 000 
80,000 
Cables, including laying ... iets... bee 227 70,000 
Contract rail— 200 miles (i. e., four roads of 50 
miles each) 2 i Sate fe 70,000 
l 140,000 
Total capital outlay for generation and distribution of 
current Su Ka MA ih siá 8 4470, 000 


The figures comprised within the two first items are practically 
those given by Mr. Parshall with reference to a somewhat similar 
plant, with the exception that the amounts have been increased to 
the extent of £15,000 for the generating station equipment, conse- 
quent upon the adoption of a higher voltage; and £10,000 for 
generating station buildings to meet any advance of prices. £10,000 
has also been added for independent transformer buildings. The 
cost of cables, including laying in position, is based upon the current 
demand and mileage. 5 

The hourly demand has been shown to be 5,000 kw. The annual 
output for the section of line under consideration will therefore be 
this amount multiplied by the 24 hours per day, and 365 days to 
the year, viz., 43,800,000 kw.-hours. 

On this basis I estimate the annual cost for generation and dis- 
tribution of current as shown in the annual column of the following 
table, from which, by dividing the sums there shown by the annual 
Kw. output, I obtain the per kw.-hour charge. 

To the foregoing we have to add the cost for drivers and assistante 
in attendance upon the electric locomotives—performing ‘practically 
the same duties as the driver and firemen in attendance upon the 
steam locomotive ; together with that for repair and renewal of all 
machinery, including the locomotives. 

In his presidential address to the members of the Institute of 
Mechanical Engineers in 1898, Mr. S. W. Johnson, the locomotive 
engineer for the Midland Railway, furnished valuable data in 
relation to the cost of moving railway trains. From this data I, by 
his courtesy, am enabled to furnish the details shown on Table VI. 


Taste V.—ESTIMATED Cost oF GSENBRATION AND DISTRIBUTION 


OF CURRENT. 
Details of charges. Per nem: Per Ebene, 


1. Capital outlay, £470,000. 


Interest at 33 per cent. 16,450 0:0901 
2. Generating Station. 
Salaries and wages :— £ 
1 Chief engineer * 500 
1 Assistant ditto... . 250 
3 Switchroom attendants, at 
£150 each ... ae . 450 
1 Clerk xt my . 120 
7 Engine room attendants, at 
408. each per week — 728 
7 Assistant ditto, at 35s. eac 
per week ... Gs — 637 
12 Stokers, at 30s. each per 
week ` es * 936 
15 Labourers and cleaners, at 
228. each per week .. 858 | 
— 4,479 0:0245 
At 30 Ibe. of 
At 30 lbs. of coal per xw.-hour 58667 l 
tons, at 7s. 114d. per ton } 23,345 0:1279 
Water. i iaa i 
At 25 lbs. per Kw.-hour, and 2d. per PEIE 
1,000 gallons 913 00050 
28,737 0:1574 
3. Sub-stations (5). 
Salaries and wages £ 
5 Assistant engineers at £200 i 
each... ive 85 . . 1,000 f 
20 Attendants, at 408. each per i 
week pis sys . 2,080 
20 Assistant attendants at 35s. 
each per week . 1,820 
10 Cleaners at 228. each per 
week sen e .. 572 
— 5,472 0:0299 
4. Out-door Service. 
5 Rail jointers and fitters, at £ 
40s. each per week * 320 
Material, & ane net 230 | 
=i 750 0:0041 
5. Oil, waste, and sundries 2,000 0:0109 
Total estimated cost of generation me ; 
distribution of current £96,969 9 2030 
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TABLE VI.—Steam LOCOMOTIVE CHARGES. 


Average Midland Railway total locomotive expenditure, Cost per 
Ko., during 24 years, 1873—98. train mile. 
Running Expenditure. £ Pence. 
Wages :—Drivers and firemen ... 358,635 ` 2850 
l Cleaners, coal men, &c. 94,422 0:698 
Water 28,575 0211 
Oil and stores 44,842 0˙331 
Coal and coke 289,595 2˙139 
Total running expenditure . . £816,069 6029 
pa" Repairs and Renewals. 
Wages... 2 e 178,718 1:320- 
Materials ... 178,742 1321 
Total repairs and renewals . . £357,460 2°641 
Salaries... Js ws 24,187 0:179 
Turntables and buildings 2,861 0:021 
Gas 855 555 8 9,868 0˙073 
Gross expenditure Ba bes £1,222,899 8'943 
Tons of coal and coke consumed ` 727,889 
Cost per ton “a 78. 114d. 
Train mileage ... 32,485,530 


This table shows that the average cost for 24 years, for drivers 
and firemen was £358,635, or 2°650 pence per train mile; and that 
for repairs and renewals, £357,460, or 2'641 pence per train mile. 

To arrive at the cost for drivers and attendants for the electrical 
locomotive, I might revert to Table IV. and deduce from it, at a 
given rate of wage per hour, for the number of trains occupying the 
line for that period, the kilowatt-hour cost, but this, it appears to 


me, would not be quite right. There can be no question that the 


cost incurred by the locomotive department is extremely heavy,* 
but it is a charge incumbent upon the working of the traffic, and 
whatever are the conditions which militate against a reduction in 
this charge with the locomotive department, presumably they would 
hold good against the electric unless the traffic could, under the 
latter, be so facilitated as to enable it to be got through with greater 
speed, and less shunting. It is not clear this could be done. I am 
therefore, very reluctantly I must admit, obliged to adopt the 
extremely heavy cost incurred by the steam locomotive, for there 
would be very little, if any, difference in the rate of pay to the 
tive class of men. 

e repair and renewal of electrical machinery, whether in 
relation to the generating or the locomotive plant, should be con- 
siderably less than that of the steam locomotive plant, for the 
reason that there will be extremely few moving parts, while many 
small units, used for pumping and other like purposes, would be 
provided for from the central generating station at a less cost, or 
entirely abolished. 

The train mileage (Table IV.), run by the 14 trains during one hour, 
is 479. Assuming that the cost attending the repair and renewal of 
the electrical machinery will be 2d. per train mile, as against that 
for the steam locomotive power and works, viz., 2'641, we shall have 
a result of 0°1916 pence per kilowatt-hour. 

There is yet one more addition to make. The cables and con- 
tact-rail are peculiar to the electrical system. I do not include 
them in the above 2d. per train mile for repair and renewal of 
machinery. Having regard tothe value of the recovered material, 
I assume 24 per cent. on the primary outlay will meet the renewal 
of cables, and 4 per cent. that of the contact-rail. This means 
0:0249 pence per kilowatt-hour. 

Table VII. furnishes all these items, against each of which is also 
shown the cost per train mile, t. e., the cost per kilowatt-hour 
multiplied by the total output, viz., 5,000 Kw. for the hour's work, 
divided by the train mileage worked during the hour, viz., 479. 


TaBLE VII.—ELECTRICAL CHARGES. 
Cost in pence, per kilowatt-hour, and per train mile. 
Per kilowatt- Per train 


` 


our, mile. 
Generating charges 0°1574 1°643 
Sub-stations charges sii 855 m 0:0299 0:312 
Out-door attendance... 885 G 805 0:0041 0:043 
Oil, waste, and sundries ... 2 See 00109 0114 
Locomotive drivers and assistants. (This! 
item is shown at the cost incurred 0°2538 2°650 
under present mode of working.) 
Repairs and renewal of machinery, 01916 2000 
motors, &c. 
Renewal of cables and contact-rail 0˙0249 0:259 
Total cost for power and haulage ... 06726 7:021 
Interest at 34 per cent. on primary outlay, } f ; 
viz., £470,000. 06301 0˙941 


Therefore, if my deductions are correct, it would appear that the 
cost of working by electricity as against that for the steam loco- 
motive is, per train-mile, so far as the Midland is concerned, as 


* Assuming the weekly wage of driver and fireman to amount to 
908., probably an excessive sum, it would seem that the weekly 
mileage travelled would be but 407. If the wage were 70s., the 
mileage would be but 317. 


and how so large a saving is effected. 


(5,000 


7:021 to 8'943 pence, being an apparent saving of 1922 pence per 
train-mile, or £260,155 on the average yearly cost for the 24 years 
indicated. l 

A closer comparison of the chief items may help us to learn where 

Coal stands in Mr. Johnson's data at 727,889 tons, at a cost of 
£289,595. Based upon the figure adopted by me, viz., 3°0 Ibs. per 
kilowatt hour, the tonnage required is 454, 145,“ and the money 
£180,712.¢ The steam locomotive consumes on the average 50'191 
lbs. of coal per train mile. My figures place the quantity required 
for electrical energy at 


—. x T0) 31:315 lbs. The saving under this bead is, therefore, 
1 

273,744 tons, which at 7s. 114d., will account for £108,927. We 
have to bear in mind that the calculation on which the cost of 
electricity is based makes no provision for shunting operations. It 
is based entirely upon the train mileage run. Shunting work is, of 
course, included in Mr. Johnson's figures, and will account, to some 
extent, for the difference. The main gain, however, is to be found 
in the economy of a stationary, as against an itinerant generator, as 
well as in the fact that much coal is consumed by goods and mineral 
trains when shunted, and by all trains when standing at stations, 
the whole of which would be saved if worked by electricity. 

With stationary engines a less expensive coal than that used for 
locomotives would be available, thereby effecting a reduction 


‘probably more than sufficient to meet the cost for shunting pre- 


viously alluded to. It may be pointed out that coal is more costly 
at present. Such is the case, and, were my calculations based upon 


the present rate of coal, the result would largely enhance the ad- 


vantage of electricity. Say, for instance, that coal stood at 10s. 
instead of 78. 114d., the locomotive cost would be 727,889 tons at 
10s. = £363,944 instead of £289,595. That for electricity would be 
454,145 tons at 10s. = £227,072, instead of £180,701. Tue result 
would be that electricity would show, under coal at 10s. a ton, 
a saving of £136,872 instead of £108,927, on precisely the same 


Mileage, with a proportionate increased saving at prices ranging 


above that figure. l 

The fact that dear coal enhances the comparative value of an 
electrical system—especially with the possibility of coal at a higher 
rate than 7s. 114d.—cannot be too strongly emphasised. 

Water.—The steam locomotive calls for £28,573, or 0°211d. per 
train mile; electricity, £7,066, or 0522 per train mile—a difference 
in favour of the latter of £11,507. It is difficult to attempt a com- 
parison between the cost of a largely-scattered supply — water 
pillars at numerous stations—and a concentrated one—one to every 
50 miles or so of line. The site for such a generating station would 
naturally be selected with a view to cheap water supply, and, asa 
rule, np great difficulty would attend its selection. A further point 
to be borne in mind is that, naturally, all machinery would be of 
the most modern and economical type, and that the working would 
reach the highest ideal for an electrical plant, viz., an actually con- 
stant and perpetual demand. 

Drivers.—It is quite clear that whatever may be the cause of the 
existing heavy charges, it will apply equally to electric as to steam 
locomotives. The engine must stand by its train, and the men 
along with it. Any reduction that may be effected will be in the 
mode of dealing with the traffic. The present condition, viz., that 
of a mixed traffic travelling at various rates of speed—one class of 
train being required to make room for another of a more important 
character—is not destined to effect economy in this branch of 
expense. 

Repair and Renewal.—I have assumed that the cost of repair and 
renewal would be practically Ith less with electricity than steam. 
I think Iam more than justified in this. The wear and tear of 
stationary engines, or motors, cannot possibly be so great as that of 
the steam locomotive. The number of electric locomotives would 
necessarily be as great, but their wearing parts would be immensely 
less than those of the latter. Many local units would be entirely 
dispensed with. 

il and Stores forms a somewhat large item in the running ex- 
penses of the steam locomotive. Much of this is for the lubrication 
of moving parts which would be non-existent in electric engines. 
Moreover, with stationary engines it is possible to recover, and 
again use, a great portion of the lubricator employed. It would 
appear that considerable economies in oil should accompany the 
employment of electricity. 


We may now perhaps glance at possible economies on that which 
is indispensable for the steam locomotive, but which is unnecessary, 
or not so largely necessary, with electricity. Water pillars, turn- 
tables, engine sheds, coal stages—all these are expensive items 
which with electricity are either not required, or capable of con- 
siderable modification. l 

Water pillars, supplemented in many instances by fixed engine 


power for pumping the water into reserve tanks, involving power 


houses, sheds, and other structures, form part of all large stations 
and many other points at which the locomotive requires to tske 
water. With electricity, water to any extent would be required 
only at that point at which the central generating station is placed. 
If this station served 50 miles of railway, then it would take the 
place of all the pumping plants, water pillars, &c., otherwise 
required throughout that section for he steam locomotive. Every 

5,000 Kw. xX 3°0 aie 32,485,530 x 31:315 

WD ea ae — — — 
479 e 2,240 


12794. x 5,000 EY. = 1:335073d. per T.m. 32,485,530 T. u. 
x 1:335d. = £180,711. 


= 454,145 tons. 
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pumping station involves the provision of labour, fuel, &c. Al 
water pillars require special attention during hard weather. 
Economies in first outlay and annual charges on this account should 
accompany the use of electricity. 

Turntables would be unnecessary. The annual outlay for repairs 
in this respect is not great, but the cost of laying down the large 
turntables now required is very heavy. 

As the number of locomotives increase, so increases the demand 
for engine sheds. Electric locomotives would of course need 
housing as well as the steam locomotive, but the space which they 
would occupy would probably be about half that now required. 

Wherever we find an engine shed, there we see an area of land 
covered with coal ; lines of rails applicable thereto; coal stages to 
which the coal has to be carried, and from which it'has to be 
distributed to the locomotives. First the coal has to be stacked, 

then loaded into trucks and carried to the coal stage; and thence 
weighed and placed on the engine’s tender. This is the course of 
procedure at each engine depit. If we compare it with the work 
of a large central station, such as that sketched out in this paper, I 
think it will come home to us that although the work would be 
large, it could not be nearly so large as at present. If stacking 
were at all necessary there would be the less quantity to stack, and 
it would all be dealt with in a more concrete form and at com- 
paratively few centres. Again, in this respect there is reason to 
look for economies in land, in buildings, and labour. 

All these are assets directly due to the employment of electricity. 
Others, not considered in the figures which I have advanced, would, 
with its presence, be available: the lighting of the trains, stations, 
goods warehouses and yards, marshalling grounds, é&c. ; signalling, 
to some extent, might become automatic; while at large centres 
where signal boxes have become both numerous and cumbrous, it 
would appear but reasonable that, with the aid of such a power, 
points and signals might not only be actuated, but the means for 
operating them might be so condensed as to admit of the entire 
duties being embraced within such a space as would enable one man 
to deal with them. Labour and space would be economised, and 
less time would be occupied in giving effect to the various opera- 
tions than is possible with the existing means. To this we may add 
that obviously it would also provide for the operation of lifts, and 
other local demands for power which at present have to be met by 
isolated plants. 

Let us now turn to what may perhaps be regarded as difficulties 
to be encountered. 

The first question that will arise will be:—Are we safe in placing 
so many of our eggs in one basket? With the steam locomotive we 
have a travelling unit which has to manipulate its own load and is 
in no way responsible for the duties of others. If it breaks down, 
the inconvenience is chiefly confined to the vehicles it is hauling, 
and in due course they are extricated from their difficulty by the 
aid of another engine. 

With electricity we are locating our power at one spot in so 
many miles of line, and if that breaks down that section of line is 
practically dead. But with the usual spare parts—the duplication, 
if necessary, of the generating units—there should be no reason to 
anticipate such a failure. The same argument in a measure applies 
to the power at the distributing statious. Here, however, the case 
may be met not only by duplication, but by, in emergency, con- 
necting one section through to its neighbour. For the time being 
inconvenience would be felt; speed would be reduced, but traffic 
would not be stopped. Of all this we have evidence in that which 
has already been done. We see railways being worked, tramways 
operated, and other large undertakings all dependent upon one 
large and central source for their life and being. Electric railways 
have become an accomplished fact, and we may turn to those that 
are in use as exponents of success or of difficulties to be encountered. 

Does the magnitude of the question we are considering — the 
eventual supersession of the steam by the electric locomotive— 
remove it from the category of that which has so far been done? I 
think not. The basis is there. It is to-day in useful operation. 
Improvements willcome. The mode of working which we sce to- 
day may, and probably will, be simplified, but this will only 
strengthen that which has already been accomplished. 

Still, there are points of great interest for consideration. As a 
rule, that which has been done has, with one or two exceptions been 
confined to underground lines, and these exceptions have not asa 
fule dealt with such heavy work as the large overland railways 
require to compass. Overground railways have to work through all 
kinds of weather—rain, snow, fog—and at times to pass over rails 
submerged in water. Winter floods are not unusual in certain 
localities of nearly all overland railways. These are conditions 
which will affect the construction of the locomotive, the arrangement 
of the current collector, and the contact-rail, and are subjects for 
thought not only in themselves but in relation to the mass of under- 


gear which now appertains to all passenger railway stock, as also to 


the relative position and construction of roads, their repair and 
renewal. 

A question may here intervene whether a similar economy would 
attend the operation of small branch lines of railway where the 
trains are few and far between. Consider! Why are the trains so 
few and far between ? The traffic is, we will say, a fixed quantity, 
There are only so many tons of goods and so many passengers 
passing over it daily. The steam locomotive is available only at 
certain times, and to attain economy it is necessary that so many 
trips only should be made. The accommodation is limited to this. 
But if the power for working the trains were constant, although 
reduced, any number of trips might be made. The additional 
cost would be that only of the driver, for the rest the brauch would 
be no more costly, while the frequency of the communication would 
tend towards the development of the district, and the consequent 
increase of trade. “ l 


I have now, I believe, fairly set forth the salient features of this 
question. The data which I have produced speaks greatly in 
favour of electrical energy as a motive power for the movement of 
railway trains. The economies which it would apparently effect 
are, indeed, so large as to raise a doubt. whether my deductions— 
whether the figures I have adopted—are fair and reasonable. It 
must not be forgotten that my calculations are based upou a mileage 
run clear of stoppages or other contingencies. Stoppages are 
unavoidable. They will arise, and provision must be made to meet 
them. But I find it difficult to identify them further than I have 
already done. Stoppages will not affect the coal bill. Ihave taken 
the present cost of drivers and firemen to apply to that for drivers 
and assistants for electric locomotives. My allowance for repair and 
renewal of machinery will, I think, be generally supported. 
Necessarily the subject has to some extent had to be dealt with more 
in the abstract than in detail, but I venture to hope my figures will 
not be found illiberal. We must not lose sight of the fact that the 
conditions are a constant load and continuous output for every hour 
of the year. I believe the cost of shunting at stations and in goods 
yards may be met by the economy attending the use of a cheaper 
coal than that which is necessary for the steam locomotive ; but 
assuming that some provision should be made for this, for admini- 
stration and contingencies, I conclude that 20 per cent. (say £50,000) 
of the accredited saving will cover it. | 

We thus bring the net annual advantage to approximately 
£208,124, and if we deduct interest on the primary outlay it will 
further reduce it to £191,674. Whether it is, in face of the savings 
to be affected in engine sheds, coal stages, water cranes, &., fair to 
makea debit in full of this amount, I must leave those who are 
interested in the question to determine. Broadly, it appears to me 
to mean this: that were a new company to start with electricity as 
their motive power, they would not need to take into consideration 
the interest on the entire additional outlay, because they would save 
a great portion of it in other directions. 

But were an established company to adopt it, they would already 
have incurred the cost for the lands, buildings, &c., and the expense 
for establishing electric working would unavoidably prove to them, 
for some years, an addition to their capital charges. 

Although I feel that my reason for pursuing such a course will be 
obvious, it may be desirable that I should emphasise the fact that 
my sole object in availing myself of the data afforded by Mr. 
Johnson’s presidential address to the members of the Institution of 
Mechanical Engineers is that I might deal with data extending 
over a long period of years, rather than draw a comparison with a 
period which might be regarded as possessing some abnormal 
feature. It must, however, be noted that recent figures tend to 
greatly magnify the result. I have shown that, with electrical 
working, certain economies are to be anticipated. The annual 
amount of these economies is based upon the ascertained saving per 
train-mile, multiplied by the average annual mileage for the 24 years 
—viz., 32,485,580. The mileage for 1899 is 45,453,438, .and the 
expenditure £2,006,069, as against the 24 years’ average £1,122,899; 
and the train-mile cost has risen to 10°59 as against 8°943d. 
Assuming that the saving per train-mile remained the same—it 
would probably be larger, consequent upon the increased cost of 
coal—the resultant saving would be, independent of any deductions 
for interest or contingencies, £364,006. | | 

as is the apparent economy thus presented, it would, were 
it possible to employ a gas plant for so large an output, be increased 
by the use of the Mond“ gas system. Such a system would 
appear to invite consideration, at all events, for smaller installations, 
as, for instance, for the operation of branch lines. 

Here it may be perhaps asked: What good can attend the pro- 
duction of these figures, or the results they advocate, seeing that 
the railway generally is wedded to the steam locomotive? Is it 
probable that any railway company will cast on one side their 
present equipment for the purpose of taking up that, which, 
although holding out fair hopes of a large economy, is yet, in a 
measure, or in the large measure to which it would have to be 
applied, mainly an untried agent? To this I reply: Railway 
companies are under the direction of business men—men who know 
the value of money. Satisfy them that economies are to be 
effected—and do not let us forget that the economies are not con- 
fined solely to those with which this paper has dealt, but probably to 
many others indirectly associated therewith—and that the economy 
embraces a reliable means of working, and they will not be found 
undesirous of testing its worth. The life of a steam locomotive is 
not an indefinite quantity. Its replacement by one of more modern 
construction or of greater power, quite apart from its ultimate des- 
truction by wear and tear, is an appreciable fact. As traffic increases, 
so additions have to be made. We see so many new engines 
ordered year by year. What is to prevent a railway company, 
instead of thus perpetuating its annual costs, setting apart portion 
by portion of their system for operation by electrical energy, and, 
instead of ordering for, say that portion of their system, steam, to 
order electric locomotives ; and thus to bring, piece by piece, their 
entire system under electrical operation? Nosane railway manage- 
ment would do otherwise; and I assume that, should my figures 
stand unrefuted, no railway company would desire to follow any 
other course. Prove its economy, prove its reliability, and there is 
nothing in the fact that railways are, for the time being, the slave 
of the steam locomotive, to militate against their supersession by 
clectrical energy. 


That this paper deals with a problem which, sooner or later, will 
force itself upon the attention of all who are interested in railway 
progress, few will be disposed to dispute. So far it has been con- 
sidered solely in the realm of economical working—in the interest 
of the railway shareholder. But are we justified in looking at it 
only from this standpoint? Docs it not embrace a question of 
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still greater magnitude? Is it not one of even national interest? 
If, by the aid of electricity, we can save no less than 18'876 lbs. of 
coal per train-mile, it is clear we could save no less than three 
million tons a year“ if all our railways were worked by that agency. 

View it again from still another standpoint. Twenty thousand 
locomotives moving about throughout the land cannot fail to leave 
their mark behind them. Our railway stations, the telegraphs which 
traverse the railway routes, the trees which grow on its borders, all 
bear evidence of their presence. 

The supersession of the steam locomotive by the electric loco- 
motive will bring with it a purer and a more eleanly atmosphere— 
cleanly railway stations—cleanly railway carriages—a higher and a 
purer sanitary condition of life. 


ELECTRICITY IN THE PRINTING OFFICE. 


Mr. W. H. Tapzey, in an interesting article on electricity in the 
printing office, which recently appeared in Cassicr’s Magazine, 
demonstrates that most of the operations that are carried on in a 
printing establishment can be very materially aided by electricity. 

The printing office, in its broadest sense, includes, together with 
the composing and press work, that of binding, electro and stereo- 
typing, lithographing and photo-lithographing, and in all these 
functions electricity is being applied with marked success. Since 
electric lighting and power have been developed to their present 
pitch of excellence, the electro-plating and typing branch has been 
almost neglected, and the author very properly points out that in 
many printing establishments the plating dynamos themselves have 
not been given the care in designing that all other classes of dynamo- 
electric machinery have received, and, as a rule, are built on 
patterns employed 15 or 20 years ago. There is no reason, how- 
ever, why this class of machinery should be inefficient, and we are 
very much inclined to doubt whether plating dynamos, as now 
made, retain' the inefficient characteristics of the machines of 20 
years ago. We do know for a fact that some firms, which have 
earned great reputations as designers of lighting dynamos, have 
turned out some very excellent specimens of plating machines, 
which, in point of efficiency, are equal in every respect to generators 
designed for other classes of work. | 

We are quite convinced that an efficient dynamo for plating and 
electro-typing work would affect very considerably the cost of pro- 
duction. The advantages of electric lighting in a printing office 
are almost too obvious to need repetition; but while recognising 
the improvements in conditions that electricity brings in its train, 
we are not quite convinced that the author is quite right when he 
says that it is of the utmost importance that light in a composing 
room should be uniformly distributed, not brilliant in some places 
with intermediate shadows, or dimly lighted sections. First of all, 
adequate light must be provided at the case, and it is a matter of 
quite secondary importance whether the remainder of the room is 
merely dimly lighted. Shadows, of course, are undesirable, but if 
the object of introducing lighting into a printing office is to pro- 
vide sufficient light for the composing work, it must usually follow 
that the general lighting is not uniformly distributed. 

We have had some experience of inverted arc lighting, and while 
the system gives most satisfactory results in many places, we are 
not sure whether it would be altogether desirable in a printing 
office, for we doubt whether by this means the light at the case 
would be sufficiently intense. In workshops, it is true, 
most of the mechanical operations can be conducted by means of 
inverted arc lighting, and certainly the system is vastly superior to 
ordinary arcs, but work at the case is of a somewhat fine 
character, and it must be remembered that the composer is working 
with a very dull substance ; hence we are somewhat inclined to 
think that a single incandescent light over the case would give 
better results than inverted arc lighting. 

It is probable that the most important application of electricity 
in the printing office is found in the use of the electro-motor for 
driving machinery. It must not be taken for granted, however, 
that motors can be employed indiscriminately for printing 
machinery, for, on the contrary, it needs considerable skill and 
foresight to suitably connect the motors and the main shafts 
of the machines in order to give satisfactory results. We 
know of an instance in this country where electricity has been 
employed for driving a printing office, and the results have certainly 
not justified expectations; but we are afraid that the troubles which 
arose in this particular case were due to the fact that the engineer 
who carried out the scheme had little or no conception of the duties 
of a printing office. Apparently Mr. Tapley has had some experience 
of this, because he makes a sweeping statement to the effect that, 
encouraged by the first indications of success and the wide field of 
labour that this one industry afforded, electrical manufacturers and 
engineers started at this problem with the assumption that theirs 
was the vital and most important side, forgetting that they 
were only a means towards an end, and not the end itself, and 
losing sight almost entirely of the fact that the printers wanted 
printing done which should be in every way eyual to that of the 
steam-driven printing press, with sufficient advantages to warrant 
the increased cost, and that the printing office did not exist principally 
as a market for the sale of electric motors and accessories. 
We consider that the best results ought to be achieved when the 
motor is directly connected to the press through spur gearing; 
driving by belt from a motor (a practice which is not uncommon in 
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many works) is not only undesirable on the ground of taking up more 
space, but is probably more dangerous, and certainly noisier, than 
the use of a direct coupled machine where raw-hide pinions are 
employed. A very necessary feature in the application of electric 
driving to printing work is the variation of speed control, and it is 
hardly worth while for an electrical engineer to attempt to carry 
out such work unless he can provide a ready and convenient means 
of controlling the motor. Probably one of the most interesting 
applications of electricity in this country is in the case of calico 
printing machinery, which, while having something in common with 
the ordinary printing machinery, calls for nicer adjustment and 
more careful attention, not only because the. work is of a finer 
quality, but the materials are a great deal more ive than 
those employed in ordinary letter-press printing. Moreover, the 
calico printing machinery is essentially a colour machine, some 
printing as many as 12 colours at one time. According, therefore, 
to the pattern, the speed of the machine must be regulated, and in 
the case we have alluded to motors are applied direct to the print- 
ing machines, and a variation of some 16 speeds is obtained 
by the use of a three-wire system, on which it is possible to 
place the motors on the two outers and between an outer and a 
neutral wire. 

According to the author, careful tests have shown that the fric- 
tion load of the shafting in a printing office when driven by 
steam varies anywhere from 30 to 70 per cent., depending upon the 
number of presses in use and how they are located with reference 
to the main lines of shafting. 

A safe estimate for most offices of ordinary size can be placed at 
40 per cent., which should mean a saving of about £100 per annum, 
when figured on a 6 per cent. basis. This represents an invest- 
ment of £1,666, which amount of nioney will pay for the complete 
electric installation for 25 printing presses using 2, 3, and 5-B. p. 
motors with best types of controllers, rheostats, and circuit breakers. 
The average cost, including attachment of motor to press, done in a 
most workmanlike and substantial manner, should not exceed £65 
for each printing press. This is for the standard geared type of 
motors. A printing office of moderate size can thus afford to re- 
place the steam fixtures with a modern individual electric equip- 
ment, for the saving in power will, as shown, more than pay for 
this investment on a 6 per cent. basis. One of the most important 
changes effected in the printing office by the introduction of electric 
driving is, that it is now no longer necessary to arrange the 
machinery in certain definite positions, as.was necessary with a 
line shaft; and, as the writer points out, the question is merely 
one of having sufficient space. No doubt the ability to place 
machinery in almost any position ought materially to reduce the 
handling of material. 

Such improvements must obviously affect the output of the 
establishment considerably without increasing the expenses. It has 
been found that in many offices the output can thus be increased from 
10 to 20 per cent. 

Apart, however, from the economy effected by the introduction of 
electric motors into printing offices, there are many other advan- 
tages gained under the system which are of very great importance. 
There is leas liability, when there is no overhead shafting, of paper 
being spoilt by oil and dirt; and what is also of prime interest to 
the printing manager, the absence of overhead belting and gearing 
ensures that the lighting is very much improved, all of which obviously 
leads to a higher grade of work. In the author's opinion experience 
shows that a cumulative compound motor gives the most satisfactory 
results, the control to be by armature resistance to normal running 
speed, and the higher range of speeds being obtained by weakening 
the field of the motor, for which an external resistance with a large 
number of contacts should be provided and connected in series 
with the field circuit. In Mr. Tapley’s view the controller should 
have six forward gradations and two for reverse; these circuits 
being so arranged as to cut out the series-winding when the handle 
is in the full-on position, leaving the motor a plain shunt motor, 
which can have its speed still further increased by weakening the 
field through the field regulator already provided. The function 
of the cumulative series winding is to provide a stiff starting torque 
for proper handling during make-ready together with the ordinary 
starting of the press. No doubt some such arrangement answers 
better than a motor having a constant field, whether the press is 
running or idle, and, no doubt, the plain shunt motor with its field 
in circuit, whether the press is in service or not, would con- 
sume more energy than when the plain cumulative winding is used, 
but we should hardly have thought that the difference would have 
been from 10 to 15 per cent. The author claims that a motor for a 
printing press should be wound to have its highest efficiency at 
about three-quarter load, experience having shown that the majority 
of presses operate at from 60 to 75 per cent. of the rated capacity 
of the motors best suitable to their use. This strikes one as being 
rather mixed, but is, to some extent, explained by the author's 
suggestion that the motor shuld always be large enough to start the 
press, no matter in what position the press bed may be. But then, 
one has frequently urged the adoption of direc’ current motors 
on the grounds that they are able to give for short periods very 
much more than their normal rated capacity, and if one has a 
motor, driving a printing machine, which is capable of developing 
for short periods 30 per cent. more than its normal capacity, it 
ought to come to much the same thing as the motor which is working 
at three-quarters full load. 

Opinions are divided as to whether it is better to employ a geared or 
direct-connected motor in press work. Of course, if the armature is 
employed direct on the main shaft of the machine without the 
intervention of any gearing, it obviously needs a low speed motor, 
and it is not surprising to learn that the cost of such machines is 
twice that of a standard moderate speed motor. Certainly the 
direct-connected motor ought to run practically noiselessly, but the 


965 


vol 47. No. 1,203, DECEMBER 1 1900.] THE : ELECTRIC AL. REVIEW.. 


disadvantages are, that as it is a specially made machine, there might 
be some difficulties in renewing parts within a reasonable period. 
Moreover, the geared motor has the further advantage that when it 
is taken from an old machine it can be applied to any other without 
much trouble. As regards cost of energy for the two systems, 
geared and connected, Mr. Tapley says that the cost for 
doing work, all things being equal, on sizes from 5 H.P. to 10 H. P., 
is about on a par. With from 3 H.P. to 3 H. P., it is favourable to the 
geared motor. The cost of operating printing machines by elec- 
tricity is, no doubt, in most cases, less than with shafting belted, 
but though the author considers this a small item compared with the 
beneficial results derived from the individual equipment which 
gives independent drive and control to each press, we doubt 
whether these attributes would appeal so strongly to the 
proprietors of printing works as the fact that some distinct 
saving is likely to be effected to meet the cost of outlay 
on electric plant. Mr. Tapley’s experience on the question of 
maintenance of motor is that the costs for repairs to printing presses 
have been less, and the presses out of service less on this account 
than before using this method. We quite agree with him, however, 
that only that type of motor which has been specially developed to 
meet the requirements of printing presses should be considered by 
practical printers, and the lowest first cost is frequently the most 
expensive in the end, as an improperly designed motor will invari- 
‘ably cause many stoppages, which will soon account for more than 
its entire first cost. Undoubtedly the accessories needed in an elec- 
trically-driven establishment are of very great importance, and the 
controller is a device to which special attention should be paid in a 
printing office. Moreover, it should be located within the easy 
reach of the printer or pressman, and so placed as not to interfere 
with the accessibility of all adjustable parts of the press. The 
question of individual or grouped driving is just as difficult to 
answer offhand in the case of a printing office as in other establish- 
ments, and we are afraid that the conditions themselves must decide 
whether motors should be separately applied to machines, or should, 
in some cases, be used for driving shafting. 


THE GERMAN ELECTRICAL ENGINEERING 
INDUSTRY. + 


THE DEVELOPMENT OF BUSINESS ASSISTED BY FINANCIAL 
INSTITUTIONS. 


One of the most remarkable facts in connection with the develop- 
ment of electrical engineering in Europe during the past few years 
has been the exceedingly prominent part exercised by Teutonic 
firms in the promotion and completion of different enterprises 
throughout the German empire and in other countries in Europe 
and other continents. Indeed, it must be confessed that we in 
England almost fail to comprehend the enormous work which 
German companies have already carried out, are in process of 
undertaking, or are hegotiating for both at home and abroad. It is 
not only the works which have been in existence for a considerable 
number of years that engage in forcign trade, but also those which 
have been established within recent years, and it 
increasing competition which in the near future will morc 
largely assail the independence of British firms in the United 
Kingdom and the Colonies, and in the neutral markets 
of the world. It is unnecessary to labour this point, since 
it is now common knowledge that German companies, in addition to 
firms of other nations, are competing for the contracts for the con- 
version of the Metropolitan and District railways to electric 
traction ; whilst it is now reported from Frankfort-on-the-Main that 
a local company in open international competition has obtained the 
contract for the steam dynamos and accessories required by the 
Charing Cross and City Electric Lighting Company, and repre- 
senting no less than 25,000 H. P. 
The fundamental principle underlying the success of German, as 
well as of English, firms is, of course, purely one of finance, because 
they would not exist without capital, but the former would appear 
to have the advantage of the latter in regard to the raising of money 
for the extension of existing or the initiation of new undertakings. 
If an electrical company is well established on a firm basis, and 
requires additional capital, it is only necessary to make application 
to one of the principal banking institutions or to its shareholders. 
The banks make a practice of assuming the responsibility for sub- 
scribing for a large block of shares, which, to some extent, are ulti- 
mately either transferred totheir clients, orare placed upon the market. 
Thus, without incurring the risk of an appeal to the general public, 
the electrical company which is concerned in the matter receives 
cash payment for the block of shares at a fixed price of issue, which 
frequently includes a premium amounting, in some cases, to as much 
as 60 per cent. above par value. The remainder of the emission— 
that offered to the shareholders—is also placed at a premium, and 
in some cases proprietors have complained, because the opportunity 
has not been afforded them of subscribing for a larger number of 
shares. Even if receptive shareholders were willing to take up the 
whole of new issues, the idea prevails among some of the directors 
of the electrical companics that it is not desirable for them to be 
pom to do so. The directors contend that it is indirectly 

neficial and advantageous to the companies to be supported by 
the principal banking institutions, which become interested in the 
undertakings to a considerable extent apart from the shares dis- 
posed of to their respective clients. 

It should be mentioned that besides being issued at a premium, 


is this 


new shares in companies having a high reputation do not begin to 
participate fully in the profits for some months after being created, 
and that explains why a full dividend is frequently paid on the 
larger portion of a company’s ordinary capital and about half the 
amount of the dividend on the remainder of the capital—that is, 
the last raised by the company. In addition to the leading banking 
institutions, there are other banks or electrical investment com- 
panies—generally termed companies or banks for electrical under- 
takings—which take a prominent interest in electrical enterprises. 
These industrial banks are prepared to absorb shares in existing 
engineering companies of good standing, and especially in the case 
of new concerns promoted in Germany and in other countries, It 
is possible that a reference will be made on a future occasion to the 
activity of the industrial banks, but for the present it is only 
intended to deal briefly with the electrical engineering companies 
of the first order in Germany, which, in view of their rapid growth 
and international trade, deserve consideration at the hands of the 
industry in the United Kingdom. 

The information given below has been compiled from various 
sources, including the official reports of the companies for the past 
financial year. By the past financial year is implied the last com- 
pleted year of business activity, namely, 1899-1900. In some cases 
the official returns for that period are not yet available, whilst in 
others the reports for the year have only been issued recently, and 
it will be understood that the end of the financial year, or the period 
at which the report is issued, differs in the case of most companies. 
To the official statements has been added other information, 
which brings the summary up to the end of last month. 
Some of the official reports are exhaustive, whilst others are 
extremely meagre in to points of detail, which are 
withheld from the public on the ground of being of possible 
advantage to trade competitors. Having said so much, it only 
remains to be stated that notwithstanding the heavy fall which took 
place some time ago in the quotations for the shares of electrical 
engineering companies, the works of the different enterprises are, 
almost without exception, still well employed on profitable con- 
tracts; that as the same amount of confidence is not now being 


- manifested in the probability of a continuation of what is termed 


the “high conjuncture” or period of unexampled industrial pros- 
perity, increased vigilance is being displayed in regard to long-time 
contracts; and that the new customs policy, as proposed in the 
renewal of commercial treaties with other countries in 1902 or 1903, 
is being carefully watched by the German electrical companies in 
order that the sale of German plant in other countries may not be 
prejudiced by the imposition of stringent tariffs which would 
cause retaliation on the part of other countries. | 

The Siemens & Halske Company, of Berlin, which is one of 
the principal firms in Germany, and is now largely interested in the 
English house of Siemens Bros. & Co., has likewise had a prosperous 
career during the past few years. The shareholders received divi- 
dends at the rate of 10 per cent. for each of the years 1896, 1897, 
and 1898, and the distribution is not expected to be inferior for the 
past financial year. At the time of writing the company’s report 
has not been issued, but the directors recently intimated that the 
course of business had been satisfactory, and that as far as could be 
ascertained, the dividend would amount to 10 per cent. The capital 
of the company, up to a few months ago, amounted to £2,250,000, 
and it was then decided to increase it by the issue of 9,500 new 
£50 shares, for the purpose of providing additional working capital 
and acquiring an interest in the English and Russian firms connected 
with the Siemens family. Since that time the company has 
issued 5,000 of the new shares to Herr Karl F. Siemens, who, 
in return, has transferred to the former shares in Messrs. 
Siemens Bros. & Co., of London, to the extent of £200,000, and 
shares in the Russian electro-technical works of Siemens & Halske 
representing the sum of 2,000,000 roubles. It appears that the 
Russian company in 1898 acquired the business established in St. 
Petersburg by Siemens & Halske many years ago; in 1897 it paid a 
dividend at the rate of 64 per cent., and in 1898 54 on a capital of 
4,000,000 roubles, whilst a year ago the capital was increased to 
7,000,000 roubles. The remaining 4,500 new shares of the Siemens 
and Halske Company, of Berlin, have recently been offered for 
public subscription at a premium of 55 per cent. Apart from the 
share capital the company has raised loans aggregating £1,500,000, 
of which £1,000,000 in 4 per cent. bonds was issued in 1898 and 
£500,000 in 44 per cent. bonds in the present year. As a further 
development it is stated to be the company’s intention to establish 
large new works for the construction of dynamos, and an iron 
foundry, which would provide employment for 6,000 workmen. 
The works would be built at the Nonnendamm, on the Lower Spree, 
where the company’s cable factory and brass foundry are already in 
operation. [Since this was written the directors have decided 
to recommend a 10 per cent. dividend for the past year. | 

The Allgemeine Elektricitiits Gesellschaft, of Berlin, which is one 
of the leading firms in Germany, and is represented in this country 
by the Electrical Company, has been remarkably successful during 
the past few years, as is evidenced by the fact that the business 
operations have resulted in a steady maintenance of the payment of 
what may be regarded as high dividends to the shareholders. This 
will be understood when it is mentioned that in 1895 the distri- 
bution on the ordinary share capital of £1,250,000 amounted to 
13 per cent.; in each of the years 1896, 1897 and 1898 dividends at 
the rate of 15 per cent. were paid, whilst for the past year the 
return proposed to the shareholders is also 15 per cent. on 
£2,350,000, and 74 per cent. on £650,000 out of the total capital of 
£3,000,000. It appears to be the company’s practice to lump 
together in one sum the gross profits carned in the various depart- 
ments of its business, so that it is impossible for trade com- 
petitors to ascertain which particular branches yield the most 
satisfactory results. For instance, the gross profits in 1897 
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amounted to £406,120, in 1898 to 2559, 753, and in 1899 
to 4615,721, whilst the net profits were respectively 
£342,657, £499,962, and £535,761. These results have been arrived 
at after making what is considered to be ample provision for 
depreciation and contributions to the reserve fund. In addition to 
the share capital of £3,000,000, the company has already issued 
bonds amounting to £700,000, and a further instalment of £750,000 
has now been raised at the rate of 44 per cent. for the purpose of 

oviding for extensions of the Berlin electricity works. The gross 
e for the past financial year reached 438, 600,000, but this 
enormous sum would be misleading were it not mentioned that it 
represents both sales effected on account of manufacturing opera- 
tions and those instances where the company has acted as a con- 
tractor, and has only been the intermediary for the supply of 
machinery and plant. The report of the directors states that 16,418 
dynamos of 208,200 H.P. were constructed during the past financial 
year, as compared with 11,438 of 197,689 H.P. in the previous 12 
months. In this connection it is to be noted that the rotary 
current plant is being more and more utilised for power instal- 
lations. l 

(To be concluded.) 


THE PARIS EXPOSITION OF 1900. 


By CARL HERING. 


(Continued from page 927.) 
THe high voltage direct current series system for power trans- 
mission and very limited distribution, made another and probably 
unsuccessful appeal for recognition, in the form of an exhibit by its 
indefatigable champion, Mr. Thury. 

The large engines exhibited were, as a rule, slow speed, which is 
the prevailing practice on the Continent. The very high speed 
steam turbines are also meeting with favour. 

Among the various types of motors, the most interesting was the 
three-phase induction or Tesla type, which seems now to have 
demonstrated its superiority over all the others except perhaps the 
continuous current motor, upon whose field it is, however, encroach- 
ing very decidedly, with the present prospect of becoming its equal 
in importance. The largest company in Germany, and perhaps iu 
the world, estimates that its sale of three-phase induction motors 
will before long exceed that of its continuous current motors. 
Its very large factory, including even the rolling mill, is equipped 
with these induction motors mostly direct connected. There is 
a single textile factory in Switzerland in which 500 of these 
motors are used for direct driving. The induction motors, 
almost exclusively of the three-phase and not two-phase type, are 
being introduced very largely now, especially in Germany and 
Switzerland. 

A nearly uniform type seems to have been adopted by most of 
the makers. In this, the primary circuit is the stationary one, and 
is distributed over the surface like a drum winding, as distinguished 
from the coils used in the earlier forms of Tesla. It is this distri- 
buted winding which is the chief improvement that has made them 
such a success; it seems to have been first introduced by Dobrowol- 
sky in Berlin. The larger ones are almost always started with a 
resistance in the secondary external to the motor; in some cases a 
short-circuiting device is provided on the rotor for use after 
starting, so that the brushes may be raised while running, to prevent 
wear. It will be noticed that in some respects this nearly universal 
practice abroad differs from that in this country, where even very 
large motors up to 800 H. p. if not more, are made without any 

‘brushes, being started with a transformed current at lower voltage; 
others are made with the starting resistances on the rotor itself, 
which also dispenses with brushes. 

Among the few other devices exhibited for starting such motors, 
the object of all of which is the avoidance of slide rings, may be 
mentioned the ingenious one of Fischer-Hinnen, who uses an induc- 
tive resistance of very low ohmic resistance, in parallel with a non- 
inductive one of high ohmic resistance; together they act like a 
high ohmic resistance when the motor starts, owing to the high 
frequency of the secondary currents, and diminish automatically as 
the motor increases in speed, because the frequency of the secondary 


then diminishes; they are permanently connected to the rotor. In 


the Deri motorthe number of poles is changed by a switch in the 
primary, and the resistances are permanently connected between 
points of the secondary which have a difference of potential for 
one number of poles, but are of the same potential for a different 
number of poles; they are therefore cither in or out of circuit and 
admit of no gradation, which is a disadvantage. Boucherot uses 
practically a double motor, the field of one of which may be 
mechanically turned through a certain angle for starting: the two 
secondaries are permanently short-circuited in series with each 
other, but have resistances counected between the coils through 


which the secondary current is forced to pass when one of the 


fields is displaced, but only then; it seems like a rather com- 
plicated device as compared with the simpler slide rings which it 
replaces. 

For the A. E. G. induction motors, Dobrowolsky claims that they 
will stand a 200 per cent. overload, have a power factor of over 


* Inaugural address by the President at the 147th meeting of the 
American Institute of Electrical Engineers, New York, October 


24th, 1900. 


0°9, and still give the normal output for two-thirds the normal 
voltage. 

Induction motors are built on the Continent for high voltages up 
to 6,000 and I believe even 10,000, thus saving the transformers for 
all but higher voltages than these. 

As to single-phase induction or non-synchronous motors, it looked 
as though most of their makers thought it best not to exhibit them, 
or to evade questions asked about them. Among the exceptions 
may be mentioned the Brown and the Oerlikon motors, both of which 
start with an auxiliary winding. Brown, who constructs them up 
to 100 H. P., states that they start with } to 3 full load torque at about 
normal full load current. He has even made them for starting with 
full load torque at about double normal current. The air-gaps are 
very small, from 1 to14 mm. A cheap liquid condenser made of 
iron plates in soda solution, is used for producing the artificial 
starting phase. The Oerlikon motors are claimed to start with } 
normal torque requiring 80 per cent. normal current, and to 
stand an overload of 50 per cent. An impedance coil is used 
for starting. 7 | | 

A very interesting installation of single-phase motors, and quite 
a unique one, exists in Frankfort o. M., Germany, where about 500 
such motors, mostly by Brown, are connected to the large single- 
phase alternating current plant, the motor load of which has levelled 
the load curve very decidedly. They vary in size up to 100 HP. 
and are used even for elevator work. They appear to be satisfactory 
to the users, even though they must always be started unloaded. 
This is probably the largest motor plant of its kind and shows what 
can be done even with single-phase motors. 

One of the applications of three-phase induction motors which is 
of special interest, and which seems to have a promising future, is 
to traction. This three-phase traction system, which is scarcely 
known in this country, is in regular and apparently very successful 
use on a number of lines in Switzerland, where it is being intro- 
duced by such well known constructors as Brown, Boveri & Co., and 
the Oerlikon Company. A few of these roads were visited by the 
writer, and as far as could be learned they were running very satis- 
factorily. The double trolley wire, which is essential, and which 
has often been urged as being such a serious objection, does not 
seem to give any trouble at all; each locomotive or car had even 
two contacts with each wire. Many of the alleged objections are 
overcome by the use of the contact bar instead of the trolley wheel, 
which completely avoids any jumping off of the pole, and greatly 
simplifies the overhead wiring at the switches, which is in fact not 
complicated at all. The motors are started with resistances in the 
secondary as usual. There is no complicated controller, as the two 
motors are always in parallel. The train starts well and without 
difficulty, and it seems, without any very abnormal current. The 
chief objection to the system seems to be that the running speed is 
always the same, in which respect it is like a cable road; it is 
therefore not possible to make up lost time except on a down hill 
coast, while on steep up grades there is a considerable demand for 
power as the speed is always the same maximum. No system of 
efficient speed regulation is used, presumably because none has been 
found to be satisfactory. This seems to be the real and serious 
objection to the use of the system ia this country, where bigh speed 
seems to be an essential requirement, One of the freight loco- 
motives was provided with a purely mechanical device for halving 
the normal speed, but no other information could be obtained than 
that it was then in the repair shop. 

On that bold enterprise, the Jungfrau Bahn, which will ascend 
one of the highest snow peaks in Europe, a very ingenious and 
apparently novel device is used on one of the Oerlikon three-phase 
locomotives, in order to enable a train to descend to a habitable 
region even if connection with the power house is broken or if 
something should happen to the trolley wires or poles. Ordinarily 
in descending, the induction motors act as generators, sending their 
current back into the line, which therefore must be intact. The 
device referred to, consists of a small direct current generator 
driven by the decending locomotive, the current from which is led 
into one branch of the star or Y-connected primary and out at the 
other two ends in multiple; this excites the motor and it then 
generates alternating currents in the secondary which are dissipated 
in the resistances used for starting; it thus operates as an electric 
brake without being in contact with the line. 

While three-phase traction in its present state would probably not 
be practicable here for cities, there seems to be a field for it on long 
distance interurban lines with few stops, as it is much cheaper. 
The estimates for the Jungfrau Bahn showed that the first cost 
would have been 50 per cent. greater if the continuous current had 
been used on the locomotives, as is done in this country. 

Returning to the subject of alternating current generators and 
motors in general, there is a characteristic difference between 
European practice and that in this country which seems worth 
mentioning. Here the coils are usually form-wound and then 
laid into open slots; there the wires are more generally threaded 
through completely closed holes as in the Oerlikon and Brown 
machines, or through holes of which the webs have been cut 
through with a very thin saw cut, as in the Dobrowolsky machines 
of the A. E. G. Mr. Brown gives the following reasons for his pre- 
ference :—Lower magnetic resistance, smooth surface of core, seam- 
less tube insulation, solid poles, ease in parallel running and 
avoidance of wedges, binding wire, &c.; his experience is, that it 
takes as long to replace a form-wound coil as to thread in a new ont 
in place. Pr. Behn-Eschenburg, the engineer of the Oerlikon 
Company, gives his reasons as follows:—The smoothness ‘of the 
surfaces enables the air-gap to be made as small as 0-001 of the 
diameter in induction motors, which is hardly possible with teeth; 
with a web over the hole of only 0°1 mm. the coefficient of mag- 
netic straying can be reduced to 0°64, and a maximum power factor 
as high as 0°92 can be obtained; the maximum torque will corre! 
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spend with 3°5 times normal current, and the possible overload can 
be 2°5 times the normal; if the holes were changed into teeth, all 
else remaining the same, the magnetisation current would be at 
least doubled, the straying coefficient reduced to about 0°03, and 
the best current for the resulting maximum power factor of 0°94 
would then be more than doubled and the copper conductors there- 
fore increased, or for the same load the power factor reduced to 
0°91; the slotted armature would have to be made longer axially if 
it is to have the same current at no load as the one with holes; 
moreover, seamless insulation tubes of micanite can be used in the 
holes, which if 1 mm. thick will be quite safe for 3,000 v., Its. How- 
ever, he quite impartially recognises the favourable features of slots 
with form-wound coils, and admits that they may outweigh the 
others if a factory is suitably equipped for such work; he believes 
that under certain circumstances the one, and under others the other, 
ib the better. 

Another interesting characteristic difference between American 
and Continental practice is that here synchronous converters 
combined with transformers are more geucrally uscd for trans- 
forming high voltage three-phase currents into low voltage 
direct currents, while on the Continent dynamos driven by high 
voltage induction or synchronous motors are therule. Although the 
favourable features of each are well understood, the reasons given 
by such a successful constructor as Brown for preferring motor- 
generators may, nevertheless, be of interest here. He states that 
they can be regulated with ease and precision; no transformers; 
both parts can be better designed without making concessions; no 
hunting; ease in starting; no depolarisation possible; secondary 
voltage absolutely independent of the primary. He admits that 
the synchronous converter is cheaper and more efficient, but claims 
that the differences are but slight; he has obtained 90 per cent. 
combined efficiency for a 250-kw. motor-generator set. 

The difficulty of not being able to regulate the voltage of a syn- 
chronous converter is overcome by Dobrowolsky in a very ingenious 
and apparently successful way. Instead of passing the continuous 
current through a booster, which would require an expensive 
machine, and generally with a very large commutator, he passes 
the alternating current through an alternating current booster on 
the same shaft; this is separately excited with a continuous cur- 
rent, and therefore permits of regulation. The one shown to me 
would raise or lower the voltage 25 per cent., making a range of 
adjustment of 50 per cent. It either drives or is driven by the 
converter. Although this overcomes one of the chief objections to 
synchronous converters, he has not changed his preference for motor- 
generators. 

Another modification of interest used by this same engineer and 
others is that six-phase instead of three-phase currents are led into 
the synchronous converter, the advantage being that its output is 
thereby increased, according to a French constructor, about 45 per 
cent. The attending disadvantage of six slide rings instcad of 
three is said to be more than balanced. The general use of three- 
core transformers for three-phase currents instead of a single one for 
each phase, as is customary here, is another instance of a difference 
in practice. 

_ It was of some interest to note the almost complete disappearance 
of the Gramme ring armature among generators and motors, and 
the use of multipolar fields for smaller sizes than formerly, especially 
with motors. The Dobrowolsky system, hardly known here, of 
supplying three-wire circuits from a single generator by connecting 
the neutral through induction coils and slide rings to two opposite 
parts of the armature winding, seems to be meeting with favour on 
the Continent. 

A A criticism of American motors made by a prominent German 
manufacturer who has bought and tested many, was that an 
American horse-power was only three-quarters of a real horse- 
power. 
s In electric railroading there seemed to be comparatively little 
of special interest to Americans, besides the three-phase motor 
system and the contact bar, already referred to, both of which 
deserve more attention here than they are getting. The new 
Metropolitan underground electric road, quite recently opened in 
Paris, is apparently an excellently constructed but wretchedly 
managed road. American management would diminish fhe total 
time of transit and increase the profits greatly. It is an improve- 
ment over the new underground road in London, in that motor cars 
are used instead of locomotives, but, being directly under the street 
instead of very deep, as in London, the excellent device of a 
descending and an ascending grade between stations, to aid accelera- 
tion and stopping, cannot be taken advantage of. Both of these 
roads use American electric machinery. 


(To be continued.) 
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NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agente, 892, High Holborn, London, W. O., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


21,838. Au improved illuminated advertising device for attachment to in- 
candescent electric lamps and the like,” L. Connok. Dated November 26th. 


21,866. An improved method of and means for joining the ends of lengths 
of telegraph wires and other wires.“ R. J. Fawezrr. Dated November 28th. 


21,874. “Improvements relating to electric incandescent lamps.” H. H. 
Lakg. (The firm Electrische Glublamper Fabrik Watt Scharf & Company, 
Austria.) Dated November 26th. 


21,899. ‘Improvements in variable resistance electric contacts.” F. d 
SHARP. Dated November 26th. 


21,409. “Improvements in conduits for electrical conductors.” S. B. Doxkix. 
Dated November 27th. 


21,447. Improvements in electric railways.“ THe Barrisa THomson- 
Houston Company, Limitep. (G. P. Woods, United States.) Dated, November 
27th. (Complete.) 

21,448. ‘*‘ Improvements in systems of electrical distribution.” THE BRITISH 
THomson-Hocston Company, LIMITED., (C. P. Steinmetz, United States.) 
Dated November 27th. (Complete.) 

21,449. Improvements in interrupting devices for electric circuits.” TRE 
British THomson-Hovuston Company, Limitep. (E. W. Rice, jun., United 
Sta es.) Dated November 27th. (Co mplete.) 

21,450. Improvements in methods of transforming alternating electric 
currents.“ THE British THoMsoN-Houston Company, Limirep. (J. E. Wood- 
bridge, United States.) Dated November 27th. (Complete.) 


21,457. “Improvements in telephony and telegraphy.” S. G. Brown. Dated 
November 27th. 


21,159. Improvements in safety cut-outs for electrio circuits.” J. Sachs. 
Dated November 27th. (Complete.) 


21,460. ‘* Improvements in lightning arresters for safety cut-outs for electric 
circuits.” J. Sachs. Dated November 27th. (Complete.) 


21,478. Improvements in or relating to electric meters.“ J. H. BARKER and 
J. A. Ewina. Dated November 27th. 


21,186. An improved appliance suitable for removing sorew-threaded c'am 
ing rings from electric incandescent lampholders.“ H. F. Corton, A. T. 
Cotton, and A. H. REDpDELL. Dated November 27th. (Complete.) 


21,490. Improvements relating to switches for use in electric oiroults.“ 
R. LEHR HOrT. Dated November 27th. 


21,197. Improvements relating to an electrolytic process and apparatus for 
the treatment of metalliferous ores and substances for the extraction of precious 
metals therefrom.” G. Harrison. (A. C. Lorenz, United States.) Dated 
November 28th. 


21.501. “Improvements in electrical switches.“ A. Watson. Dated No- 
vember 28th. l 


aan “Improvements in electric belts.“ O. REIxicxx. Dated November 
t 


21,533. “Improvements in electrolytical apparatus.” J. MATTHEWS and 
W. Davies. Dated November: Sth. 


21,588. “Improvements in or relating to plates for electric batteries or the 
like.“ A. J. BouLr. (W. J. Jackson, United States.) Dated November 28th. 
( Complete.) 

21,540. “Improvements in or relating to overhead trolley wires or conductors 
for electric traction, overhead, electric cables, or the like.” A. W. HANCOCK, 
J. LEIOn TOR and R. Hackiye. Dated November 28th. 


21,517. Improvements in the manufacture of wire strips and the like by 
electro-de position.” R. D. SANDERS. Dated November 28th. 


21.566. Improvements in accumulators or secondary batteries.“ C. A. VON 
WELsBACH. Dated November 28th. 


21,575. “Improvements in electric telegraphs." A. Murmyeap. Dated 
November 28th. 


21,579. Enclosed switch and out-out combined.” W. J. Fryer. Dated 
November 29th. 


21,585. * An improved life guard for electric cars or other motor vehicle.” 
A. Hupson. Da November 29th. 


21,615. “Improvements in the socket joints of metallic telegraph and like 
poles.” E. H. CHamperns. Dated November 29th. 


21,617. ‘Improvements in electrical fuse distribution or switchboards.“ 
C. E. Zimpars. Dated November 29th. 


21,629. “Improvements in and convected with means for the conversion of 
electrical energy derived from a source of direct current into varying or alter- 
nating currents.“ W. D. B. DUDDELL. Dated November 29th. j 

21,643. “Improvements relating to electrio fuses.” J. C. A. Warp. Dated 
November 29th. (Complete.) 


21,614. Imp ovements in systems of electrical distribution.” H. R. KENT. 
(Date applicd for under Patents, &c., Act, Sec. 108, May Ist, 1900, being date of 
application in United States.) Dated November 29th. 


21,645. Improvements in and relating to electric switches“ CLARKE, 
8 & Co., LIMITED, and A. L. Forster. Dated November 29th. (Com- 
plete.) 

21,660. Duplex spring holder for electric globes and shades.” G. H. Ip. 
Dated November 80th. 


21.669. An improved reflector for electric or other lights.“ S. HAL. Dated 
November 30th. 


21,674. “Improvements in the method of supporting electric motors directly 
connected $o the axles of cars or locomotives for electric railways or tramways.” 
J. CAMPBELL, A. Hrrp, and A. B. Buacksurn. Dated November 80th. 


21,700. ‘Improvements in telephony.” L. STERNE, (B. B. Fowler, United 
States.) Dated November 30th. (Complete.) 


21,701. “Improvements in telephony." L. STERNE. (S. B. Fowler, United 
States.) Dated November 80th. (Complete.) 


21,702. “Improvements in operating dynamo. electrio machines.” THE 
British THomson-Hovuston Company, Limitep. (W. Le R. Emmet, United 
States.) Dated November 30th. (Complete.) 


21,703. Improvements in systems of electrical distribution.” THe BRITISH 
THOMB0N-HousToN CoMPANY, LIMITED. (R. Fleming, United States.) Dated 
November 30th. (Complete.) 


21,704. “Improvements in systems of electrical distribution.“ TE BRITISH 
THomsoN-Hovsten Company, LIAITED. (E. J. Berg, United States.) Dated 
November 30th. (Complete.) 


21,716. ‘Improvements in and in the arrangement and construction of arc 
lamps.“ C. OLIVER. Dated November 80th. 


21,722. “Improvements in or relating to trolley wire and other conductors 
for electric traction.” G. E. HETIL-DiA. Dated November 80th. 


21,722. Method of automatically cutting out main conductors of powerful 
electrical currents.” SIEMENS Bros. & Co., LIurrzp. (Siemens & Halske, 
Actien Gesellschaft, Germany.) Dated November 80th. (Complete.) 

21,736. “Improvements in apparatus for electrically lighting railway trains.” 
A. B. GILL. Dated November 30th. . 

21,740. “Improvements in dynamo-electric machines.“ W. LANGDON. 
Davies and A. Soames, Dated November goth. i 


21.759. An improved process for the electro-deposition of metals.” 8. 
CowrEk-CoLEs. Dated December Ist. 


21,804. “Improvements in the manufacture of electrical insulating materials.” 
E. A CLAREMONT. Dated December Ist. 


21,806. ' Improvements in or relating to trolleys, switches, and crossings 
used in connection with overhead wires for electric traction.” P. McCULLOĽUGH. 
Dated December 1st. 

21.813. Improvements in and relating to electric arc lamps.” L. W. 
Euknick. Dated December lst. (Complete.) 

21,815. Iinprovements in and relating to armatures and inductors.” V. I. 
Freny. (Allgemeine Elektricitäts Gesellschaft, Germany.) Dated December 
Ist. (Complete.) 

21,827. “Improvements relating to electric incandescent lamps and the like.“ 
SocigTa EDISON PERLA FABRICAZIONE DELLE LAMPADE ENG. (C. Clerici & Co.) 
Dated December Ist, (Date applied for under patents, &c., Act, 1883, Sec. 108, 
June 16th, 1900, being date of application in Italy.) 
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617. “improvements la type-printing telegra apparatus.” G. D. Abel. 
(Siemens and Halske, Atkion-Qeselisokaft.) Dated January 9th, 1899. Relates to 
apparatus available both as transmitter and receiver in printing-telegraphy. The 
apparatus is shown diagrammatically, and is too complicated for abridgment. 
4 claims. 


637. “‘improvemests in press regula a tus for electric mains used chiefly 
in connection with storage batteries.” 47 ighfield. Dated January 10th, 1899. 
Relates to means for maintaining a constant difference of potential in the mains 
supplied from a variable source. A booster is so arranged as to raise or lower 
the pressure automatically, and when desired, to utilise excess pressure in 
charging storage batteries. Three armatures are mounted on the same shaft. 
The first armature is a motor-armature driving the shaft at the desired speed. 
The second armature is an exciter for generating a current in tbe field coil 
of the third generator or booster. The exciter generates an clectroivotive force 
opposed to the supp' y, hence the field coil is excited by a differential current, and 
the armature generates, opposes or aids the supply. 1 claim. 


1,829. ‘Improvements la clectric switches and cut-outs.” H. B. Cutter. Dated 
January 22nd, 1899. Relates to a combined resistance switch and magnetic 
cut-out. The cut-out cannot be re-set until the switch arm is in a certain 
position, that is, with the resistances in the cirouit. The current flows from 
one generator terminal through one arm of the circuit breaker and solenoid to 
a post. The post is connected through the other arm to the hub of a resistance 
switch. This is also connected to a contact and through a solenoid which forms 
the underload coil to the post. The circuit breaker is of the t describe’ in 
Specification No. 23,260, A. Dp. 1897, and operates with over or under-load. When 
the circuit is closed, a piston is forced back and compresses a spring. On the 
circuit being broken under the action of the solenoids, the spring helps to break 
the contact and the piston springs forward, its rear end pas- ing the lever work- 
ing in the slot. This falls and preven the piston from being pushed back 
until the switch arm has been brought back, when a projection strikes the 
pin and lifts the end out of the way of the rod. 4 claims. : 


2,218. ‘Ae electric switch.“ M. Sehmidt. Dated June g1st, 1899. Relates 
to an electric switch for use in damp places. Consists in the arrangement of a 
switobing apparatus in a casing capable of being made air tight, the conducting 
wires being inserted through openings which can be filed in. A plate inside 
the casing in the middle with a stuffing box for impermeably olosing the switch 
apparatus. 8 claims. 


6,299. ‘improvements la the manufacture ef porous diaphragms for electretytic 

aratus.” T. J. Holland aad A. P. Laurie. Dated March 9th, 1899. A volatile 

material which is insoluble in water, such as naphthalene, is mixed with the 
cement and the cement moulded. The substance is then volatilized. 1 claim. 


9,963. “improvements in the production of a filling paste or active material for 

plates of secondary batteries.” C. F. P. ach and H. M. F. Reitz. Dated 

April 28th, 1899. Consists of an active material made of lead containing 
hydrogen but very little, if any, oxygen. 1 claim. 


6,348. 4 improved slestro-magaot tooth-stepping hammer. C. Ostmann. Dated 
May 8rd, 1499. Consist of elec magnos hammer for use in stopping teeth, 
characterised by two soft iron cylinder arrived behind each other within a 
casing or the like which attract and repel each other under the action of an 
electric current and spring whereby the continuance of the hammering can be 
regulated according to desire. The casing is cylindrical with conical head and 
forms a handle. 8 claims. 


9,972. emeuts In electric switehes.” J. E. nolotti and J. Crookes. 
Dated May 1899. Consists of a base having inclined or cam surfaces a 
central pivot and acontact bar or lever mounted thereon, said lever being pro- 
vided with contact strips or brushes, a spring on said central pivot or j in and 
contact terminals on the switch base. 1 claim. 


11,717. ‘“‘Improvements la electric ae Hodgson: Dated June 6th, 
1899. Relates to improvements in the manufacture of electric battery and 
consists in the use, in combination with the accumulator plate, of such a 
battery, of separator plates made of glass woven fabric. 2 claims. 


11,885. ‘improvements in N apparaine euttable for use with electrio 
motors.” H. J. Walker. Dated June 7th, 1899. Consists of an electric motor 
controlling apparatus arranged so that upon an excessive load being put upon 
the electric motor connected therewith so as to reduce or stop the rotation of 
the motor arm and thereby reduce its back E.M.F. below a predet rmined 
amount, or entirely remove such back E. M. F., a resistance will be automatically 
inserted in the armature circuit, and prevent undue increase of the current 
flowing through the armature winding. 4 claims. 


12,893. ‘‘improvements ia registering mechanism for electricity meters.” E. 

Borgmann. Dated June 17th, 1899. Consists of a device for counting the differ- 
ence in the run of two clock or wheel works serving in electricity meters as a 
measurement of the quantity of current used, said device being so made that by 
suitable parts of both clockworks running in the same direction and sliding one 
upon the other each time the one clock has out-distanced the other by a certain 
amount, for instance, equivalent to a unit of consumption, the closing of an 
electrical current circuit or the action of mechanical means causes the udvance 
of a counter by one unit. 2 claims. 


13,328. ‘‘improvemeats in cleotric ocola-freed apparatus for delivoring and 
camer thokets.” J. M. F. Krull. Dated June 27th, 1899. Relates to apparatus 
in which the delivery of the article takes place owing to the oscillatory motion 
of an armature pivotally mounted witbin the influence of two electro-magnets, 
the electric circuit being completed in such a manner that the electric current 
flows through the armature always in one direction and the electro-magnets io 
two directions alternately for the purpose of attracting and repelling the arma- 
ture. This reversal of the current takes place as the coin operates two electric 
relays in suitable auxiliary circuits. 10 claims, 


13,814. ‘* Electro-magnetic compensating devices fer power steering mechanism.” 
J. D. Williamson, jan. Dated June 30th 1899. Consists of power steering ap- 
paratus in which are combined a transinitting cylinder having a piston operated 
by the steering wheel, a controlling cylinder having a piston governing 
the operation of the rudder moving devices, means whereby movement of 
the piston in the transmitting cylinder is caused to impart movement to the 
piston in the controlling electro-inagnetically operated mechanism, hereby 
movement is allowed in the transmiting cylinder without corresponding move- 
ment in controlling cylinder and connections, whereby the eleotro-magnetio 
devices are rendered operative by want of correlation in the positions of the two 
pistons. 7 claims. 


13,804. ‘Improvements in and connected with electric motors.” P. M. Justice. 
(The Emerson Electric Manufacturing Company, United States.) Dated July 4th 
18900. The essential feature of this present invention resides in the arrangement 
of a friction disc or clutch on the shaft to be driven, with which co-operates a 
friction disc or clutch driven by the armature shaft; avother feature resides in 
the novel means employed for laterally displacing the armuture, its shaft and 
associate parts, whereby the friction disc carried by the armature shaft is 
thrown into engagement with i s companion or the shaft to be driven, another 
feature resides in the novel means of disengaging the friction dises, which 
consists in moving the armature, its shaft and associate parts laterally when 
ae arinature shaft is released, by the magnetism of the field insgnets. 10 
claims. 


13,826. ‘Elastic or permeable electrodes for storage batteries.” L. Toblaniky, 
Dated July 4th, I8 ). Consists of a support made from an clastic or extensible 
tissue web or texture which is not attacked by the electrolyte in combination 


With au active muss of gruat permeability, by adding to the pap of lead oxides 


certain materials or productions of vegetable origin which are washed out of 
the mass by the electro-chemical action, or converted into spongy cellulose or 
charcoal. 4 claims. 


13,965. “improvements in or devices for g clectrical time 
alarms.” W. Wansmanen and H. » Dated July 6th, k tes to appa- 
ratus by means of which signals can be given in several places simultaneously 
at any predetermined period. Consists essentially of a clock, two switch or con- 
tact tables connectcd respectively to the clock and to the rooms where the 
alarm is to be sounded, a battery, bells, or other alarm instruments and plugs 
or similar contacts for joining the two contact tables together. 8 claims. 


13,980. 8 for the electrical of A 
and felguais.” Bros, 2 e., Lid. ee T Haleke Tide Tas 
Germany.) Dated July 6th, 1899. Consists of apparatus for the title in which 
the disconnection of the lead for the rotation of the motor in one direction and 
the connecting up of the lead for its rotation in the other direction are effected 
e e motor being short cirouited at the end of the movement. 

elaims. 


13,081. “improvements ia energ meters for alternating cerrests.” 
Bros. E 00., Ltd. (Slomens & Halske Ktlem . 5 
1899. Relates to an arrangement that not only allows of the accurate ust- 
ment of the extent of the pressure field in a meter on the Ferraris 
system, but also that of the desired phase shift of 90° almost independently of 


the adjustment of the pressure field. The pressure coils are included in two 


Opposite sides of a Wheatstone’s bridge, the other two sides, and di al of 
which are formed by resistances as free as possible from induction while an in- 
ductance coil is included in front of the bridge. 1 claim. 


14,283, “ vements in olectric lighting system fer stage effects.” A.W., 
Berresferd. Dated July 11th, 1899. o eier 9y the lighting effects used on the 
stage it is necessary to mix the various colours of light and to obtain gradual 
changes. This is accomplished by introducing 4 aaron increasing or 
decreasing resistance into the lamp circuit and thus controlling the current 
supplied. In the invention this is done more expeditiously than before as the 
required changes are done without dismantling any of the apparatus. 7 claims. 


14,300. “improvements in primary batteries.” W. C. Calimann. Dated July 
lith, 1899. Consists of a primary battery in which the exciting material for the 
exciting solution is supported between the superposed electrodes and out of 
contact therewith to be acted on and decomposed by the electric current. The 
supporting plate is placed on the top of the negative plate. 2 claims. 


14,338. “An improvement in dynamo and ether magnet esis.” H.A. Earle. 
Dated July 11th. 1899. To wind a magnet with two coils giving the same polarity, 
the innermost convolutions of each of the two wind are connected by a 
conducting piece by which the plane of the one winding is at the side of the 
plane of the other winding. 1 claim. 


14,401. “lavisibie adjusting apparatus fer electrotiers and gasotiers and the like.’ 
M. Woidiich. Dated J i Lieh 1899. The sliding tubes are still retamed. A 
spring tends to pull the electrolier up, but by pins and hotches it can be held 
down. The contacts are made in various manners. 1 claim. 


14,647. “Improvements la electrical sigaaiiing system.” E. Davie. Dated 
July 14th, 1899. (Date under Patents, &c., rene 1585 Sec. 108, December 1 
1898, being date of application in United States.) Consists of a combination 
transmitting apparatus adapted to transmit a number of signals of differing 
characteristics, a receiver adapted to receive said signals, and alarm, and an 
alarm circuit controlling apparatus in part controlled by the receirer and in 
part controlled by the transmitting apparatus, these parts being relatively 
adjustable to permit the sounding of the alarm for any of said signals, while 
excluding others, at the will of the receiving attendant. 11 claims. 


16,693. “improvements la hand vice and ether strainers or stretchers fer tele- 
graph, telephone and other wires.” W. $. Maskie. Dated July 15th, 1899. The 
characteristic of this invention is the worm winding gear, in which the worm 
wheel is secured to the drum spindle whilst the worm is pivotally secured to 
the strainer in such a manner that it can, when desired, be moved into gear 
with the worm wheel, and held seourely in that position or be moved out of 
gear therewith. 2 claims. 


14,774. “‘Imprevemeste la or r te submarine clectric are lamps.” F. 6. 
Hall, jan., and l. EL. B. Dated July 18th 1899. Consists of a water-tight and 
pressure proof enclosing case wherein an aro of high candle-power may 
duced at considerable depths under water, said case comprising a glass globe 
enclosing the arc a m-~tallic case enclosing and supporting lamp mechanism, 
a water-tight coupling between the two, also a water-tight between the 
two for the upper carbon, and a current conductor 6 the lower carbon, 
and a water-tight packing box through which the ourrent cond 


mechanism chamber. 4c 

14,789. d Jae are in electrical locking apparatus fer railway eiguale.” G. . 
Jelfs. Dated July 18th, 1899. Relates to electrically looking apparatus which 
can be conveniently fixed on a railway signal post and is so arranged that the 
ordinary signal pull cannot lower the semaphore from its danger position anless 
an electrical current be transmitting to the apparatus or acco to modifi- 
cation the pull can always lower the signal except when a ourrent is transmitted 
to the apparatus. 2 claims. 


14,784. ‘“‘improvements in and relating te storage batteries.” 8. T. Neobucr 
Dated July 18th, 1899. Consists of a storage battery having a series of super- 
posed nested upward and outward flaring hard rabber or non-conducting cells, 
each cell having a horizontal bottom wall in combination with a negative elec- 
trode having a series of horizontally projecting arms, said positive arms and 
negative arms being disposed in the same horizontal planes, and lying between 
the bottom wall of one cell below. 7 olaims. 


14,877. ‘‘ Sound-proof tele cablact.” H. P. J. Walff and J. H. Blenck. 
Dated July 19th, 1899. Consists of a sound-proof telephone cabinet capable of 
being taken to pieces, the walls of which are ded with shoddy, and in which 
the hook for the reception of the receiver used as a switch, switches on an elec- 
tric light, 1 claim. 


16,147. “‘Steetrical apparatus fer aware 
tramway vehloles.” Siemens Bros. & Co., Ltd. (Slomens & Haiske Aktion Geooll- 
schaft, Germany.) Dated July 22nd, 1899. Consists of automatic apparatus for 
indicating stations on railway or trainway vehicles wherein a disc carrying a 
series of contact pins and acontact arm, receives a slow differential motion 
from a wheel running on the track so that the arm comes successively in con- 
tact with the said pins, whose distance apart is proportionate to the distance 
apart of thestations, an clectric current being conveyed to the armature through 
a make-and-break contact so that at each contact of the armature with a pio a 
current is passed into the pin disc whence it is conveyed to apparatus for revol- 
ving the apparatus which holds the cards with the names of the state. 8 claims. 


16,169. “im monts in rali bende fer electric railways.” F. H. Danelle. 
Dated July 24th, 1899. (Date applied for under Patents, &c., Act, 18838, Sec. 
103, April 25th, 1899, United States ) Consists in leaving out of the band several 
of 155 centre strands so that no injury is done to the bond when flattened. 
2 claims. 


16,203. Improved electric elevated ratway.“ L. J. Bruns and M. R. Ottsces. 
Dated July 34th, 1829. Relates to an overhead railway with three rails, the 
carriages have somewhat the shape of an inverted U so that they can ride on the 
centre rail, which is placed above the other two armsof the U have on their 
lower inner ends wheels adapted to engage with the lower rails, and the ralis 
can be used at the same time for conducting the current, and for bearing or 
guiding carriages 4 claims. 


16,460. A new or improved tap switoh for elestric incandescence * 
@. Gardner. Dated July 27th, 1899. Consists of a block in one piece, and a box 
or casing of insulating material, switch bars, spring terminals, and spring con- 
tacts, the whole combined and arranged to secure a perfect break and insulation 
of the parts. 4 claims. 


16,350. A magnetic needie threader.” M. Molltar and F. Kora. Dated 
August llth, 1899. Consists of a combination of e horse-shoe magnet, polc 
shoes, @ brass wedge, a funnel-shaped passage, and a catch. I claim. 
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vatory, to a maximum of 02 volt. 


THE TRAMWAY DEADLOCK. 


GREAT is the debt to Science of modern Engineering: 
greater still the debt of Electrical Engineering, the child of 


Science, and it would be a sorry siglit to see the child rebel 


Yet at the present time a deadly 
struggle, fraught with momentous issues to millions of the 
inhabitants of London, is being carried on between the 
pioneers of electric tramway enterprise in the metropolis 
and the official seekers after truth. 

The apparent anomaly, however, is easily explained. It 
is not Science, but scientists, that block the path of progress. 
That Science never did, though many wrongs have been 
wrought in her name. 

The state of affairs in the West-end is well shown by the 
official report of the conference held at the Board of Trade 
offices on October 31st, under the presidency of Sir 
Courtenay Boyle, whose perfect fairness and evident desire 
to arrive at a satisfactory solution of the question were 
beyond praise. Mr. Trotter reported that a scheme had 
been put forward by the London United Tramways Com- 
pany, according to which, by means of a special system of 
feeding and boosting the line in isolated sections of one mile 
each, it was proposed to keep down the potential difference 
between the rails and earth, within two miles of Kew Obser- 
At a greater distance 
from the Observatory a maximum of 1 volt was suggested. 
Mr. Glazebrook decided that the scheme, which was drawn 
up by Mr. Parshall, would in all probability afford sufficient 
protection to the Kew laboratories ; but he could not assert 
that the protection would be complete. At a later date the 
Tramways Company proposed several new lines in the neigh- 
bourhood of Kew; the authorities could not guarantee that 
the proposed remedy would be efficacious, the engineers pro- 
tested that under these conditions it was unreasonable to 
expect them to incur a heavy, and perhaps futile, expendi- 
ture, and things came to a standstill. 

Now, as soon as the lines were sufficiently advanced for 
the purpose, the tramway engineers tested the potential 
difference between points on the lines, and found it to be no 
less than 0°8 volt, although the lines were idle. As Mr. 
Parshall pojnted out, the proposed regulations would thus 
“debar the use of rails in the earth at all, quite apart from 
electrical working.” Further experiments made by Mr. 
Parshall with a magnetometer of the Kew type, placed near 
the Observatory, showed that even when heavy currents 
were passed through the line the disturbance was negiigivle 
at Kew. 

The cost of the proposed scheme was estimated at £40,000, 
as regards the London United Tramways Company’s under- 
taking. Not only would this initial outlay be required, but 
the number of cars would have to be reduced by 50 per cent., 
and the holiday traffic to Hampton Court would be crippled. 
Further, having in view the high potential difference already 
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met with in the line, it would be necessary to enforce similar 
conditions upon the existing and projected underground elec- 
tric railways, the former of which are suspected to be the 
cause of the phenomenon. The conditions which the 
Observatory authorities sought to impose were, in fact, 
preposterous, and could not possibly be accepted. i 

Mr. Parshall inquired, in this connection, whether the 
effect of existing undertakings (which caused the 0°8 volt 
drop in the line) had already been observed at Kew, and 
drew forth the remarkable admission that Mr. Glazebrook 
had not “accurately compared the curves lately,” but was 
not aware that there was anything in them to interfere with 
the comparisons that had previously been made. Are we to 
understand that these priceless curves are merely recorded to 
put away in a pigeon-hole ? Such things, we know, are 
done in some Government departments. On the other hand, 
if they had been examined and no abnormality discovered, 
on what grounds does the Observatory continue to block 
progress? The P. D. observed is quadruple the limit 
zuggested. 

Mr. Clifton Robinson stated that if the double-trolley 
system were adopted, there would be no fewer than 13 trolley 
wires at one point of the overhead construction—a suffi- 
ciently awful prospect, especially with the three-wire system 
at 1,000 volts between the outers! As for the oonduit 
system, apart from the prohibitive expense, Major Cardew 
pointed out that the wholly insulated system is a chimera ; 
in New York faults constantly occur, such as would inevit- 
ably cause as much magnetic disturbance as the earth 
return of a trolley line. Moreover, is it possible by the use 
of the most perfect insulation to efficiently protect magnetic 
observatories ? The paper read by Prof. Riicker before the 
Physical Society on Friday last, an abstract of which will be 
found elsewhere in this issue, comes at a most opportune 
moment in this connection. 

Prof. Riicker states that the earth currents affect the 
horizontal component only, while the magnetic field created 
by the current flowing out through the feeders, and return- 
ing by the rails, affects the vertical component; he goes on 
to say that the instruments used for testixtg the vertical 
component are those which are chiefly affected. 

In other words, the question of insulating or not insu- 
lating the return is of less consequence than the arrange- 


ment of the lead and return conductors in such a manner 
as to minimise the magnetic field produced by the currents 
flowing in them., The results of tests made at Stockton by 
the Observatory authorities, on the offer of the tramway 
engineers, showed a disturbance of 0:00007 C. G. S. units in 
the vertical component—the magnitude of which is about 
0˙44. 

Let us now see what all the trouble is about. There are 
at Kew, amongst a large number of other apparatus, certain 
instruments for measuring and recording the elements of 
terrestrial magnetism. Of these, the recording instruments 
are chiefly concerned. The value of their records lies in the 
fact that they have been continuously kept for a long period 
of years, and that if they were removed to another place tlie 
continuity of the record would be destroyed. As to the 
actual results obtained, as the outcome of this secular experi- 
ment, it has been claimed by the Astronomer Royal that 
they are very “ interesting,” and have something to do with 
gun-spots, which, again, have something to do with the 
weather; he admitted, however, when pressed by Sir 
Courtenay Boyle, that while“ interesting results“ were got 
from a comparison of the records of Kew and Greenwich, the 
comparison was 8 matter of secondary importance ; the work 
at Greenwich was indispensable, but that at Kew consisted 
largely of the verification of instruments, Seeing that so 
short a distance intervenes between the two Observatories, it 
is difficult to see the importance of a comparison of their 
records ; and as the work has been carried on for a longer 


this country 


period at Greenwich than at Kew, even the magneticians, 
who lay such streas on continuity, must admit that it were 
better to lose Kew than Greenwich. 

Prof. Riicker endeavoured to establish the importance of 
Kew as the mainstay of the instrument making industry of 
Instruments are ordered from abroad with 
the proviso that they must be tested at Kew; £4,000 worth 
of magnetographs have been supplied, in what period was 
not stated. The Professor hinted at the extinction of the 
trade—presumably as a consequence of stopping the magnetic 
records at Kew! Another point was that at Kew magneticians 
from all over the world are trained. - 

It is necessary to add that Mr. Glazebrook, in a letter, 
remarked that if the protection scheme failed it might “be 
necessary to consider the alternative of removing the recording 
instruments to some completely isolated position.“ 

We need not point out that the case for Kew is of the 
weakest—almost frivolous, compared with the vast com- 
mercial interests involved; a careful perusal of the official 
report which lies before us is still more convincing. 

So well aware of this fact are the supporters of the mag- 
netic records, that some of them have resorted to the device 
which is commonly known as trailing a red herring across 
the path. That is, they have raised the bogey of 
electrolysis ! i 

What in the world has electrolysis to do with magnetio 
observations ? 

The magneticians no doubt hope by dragging in this 
side issue to raise up unto themselves many powerful allies. 
They deceive themselves. So far from strengthening their 
case, they have by this course confessed its weakness, How 
little ground there is for apprehensions of this nature has 
been well shown, if proof were wanting, by M. Claude in 
his paper on the same subject before the Société Inter- 
nationale des Electriciens last June, in which he demon- 
strated that with low potential differences, +.¢., of the order 
2 or 8 volts, not only was the proportion of current returning 
by water and gas pipes far less than was previously supposed, 
but that the great bulk of the earth current was conveyed by 
quasi-metallic conduction, the loss of weight of the surfaces 
which acted as electrodes being but a small percentage of 
ita theoretical value. These statements are confirmed by Mr. 
Herrick in the United States, who has conducted similar 
experiments. . 

In this connection, we wish to enter an emphatic protest. 
against certain statements embodied in a recent article in 
Nature, entitled Electric Traction Troubles,” in which 
nonsensical calculations and deductions are made ; but space 
will not permit of further reference to this matter. 

In conclusion, it appears to us that there is but one satis- 
factory solution of the difficulty. Let the tramways com- 
mence working (they are quite ready) at once. Jf—and it 
is open to question—if the records ut Kew are spoilt, let 
them go; but let most perfect safeguards be adopted at 
Greenwich, where no such important scheme is in hand, and 


where the work is vastly more important than at Kew. 


Last Thursday at the Institution of- 

oe We Current Electrical Engineers there was read another 

l contribution from Prof. Ayrton’s laboratory 
to our knowledge of the arc. We print part of Mr. Duddell’s 
paper in another part of this issue, and believe that it will 
attract very great interest and attention. There seems to be 
no end to the discoveries of unexpected phenomena in this 
direction, and those just described by Mr. Duddell are 
singularly interesting, and promise to be of great practical 
importance. The fact that it is not possible to strike an arc 
from metal rods when these are connected to the two 
terminals of a condenser is not altogether new. A condenser 
has often been employed to reduce the spark on breaking a 
contact, and the use of a condenser connected across the 
interrupter of an inductance coil is commonly explained in 
this way. So the fact, that an arc between an ironrod and 
a vessel of water cannot be struck if a condenser is con- 
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nected across them has been observed, though we do not know 
that it has been published or commented upon. The state- 
ment of the general fact, that metallic arcs cannot be struck 
under these conditions, is however, we believe, Mr. Duddell’s. 
That there is a very great difference between the P.D. of a pair 
of metal rods when separated with and without a condenser 
appears to be anew observation, and one of great practical 
significance. Mr. Duddell points out its bearing on the 
question of breaking a current in a conductor having 
capacity, such as a concentric cable, by means of an 
ordinary metal switch, and suggests that the use of carbon 
points for the final break may be an important provision for 
the protection of the line, in addition to the saving effected 
in the metallic contact surfaces. The improvement of in- 
duction coils by connecting the condenser to the interrupter 
immediately after the break, instead of keeping it con- 
stantly connected, is very remarkable, though the experiment 
was less striking than some of the others, In the discussion 
which followed, Prof. Ayrton mentioned that in one 
laboratory experiment the action of the coil had been 
improved by as much as five to seven times by making the 
connection to the condenser inthis way. This is, of course, 
an enormous improvement, and may have a large field open 
to it in practical work. Every one knows by experience that 
an arc may be unpleasantly noisy, and the fact that it gives 
out sounds corresponding to disturbances in its circuit, such 
as the passage of the commutator bars under the dynamo 
brushes, has been repeatedly observed. Mr. Duddell’s demon- 
stration, however, of its remarkable sensibility to such small 
disturbances as are possible in telephony, was very striking. 

The cream of the paper was undoubtedly the experiments 
showing the ability of an arc, and especially of a cored carbon 
arc, to maintain electrical oscillation in a circuit with a 
period determined only by its capacity, self-induction, and 
resistance ; and independent of the conditions of the arc 
itself. The determination of the conditions which must 
be satisfied in order that such a result should be possible 
brought Mr. Duddell directly to the result obtained in 1895 
by Frith and Rodgers, which became famous, or infamous, 
through the startling mode in which it was announced ; 
viz., that the arc has negative resistance. Asa practical result, 
Mr. Duddell has placed in our hands a ready and convenient 
means of maintaining steady oscillations of large amplitude 
of a period which is the natural period of the circuit itself, 
much as tho lips or a reed are able to maintain steady 
Vibration in the tube of a wind instrument. The process 
appears to be much more convenient for many purposes 
than the use of a motor running at a known speed, or of an 
electrically-driven tuning fork, on account of the simplicity 
of the apparatus, and the ease with which the frequency 
can be adjusted to any desired figure, and instantancously 
altered. The clear indication given by the note of the arc 
of the actnal period at each instant would be very con- 
venient in many cases. The performance of the National 
Anthem on the arc was a happy mode of ending the lecture. 

Mr. Duddell’s paper is peculiarly interesting for several 
reasons. When new phenomena can be connected to those 


previously known, by the explanation of their action, the 
addition made to our knowledge is much greater than in the 
case of isolated facts, and the discovery of the capacity of 
the arc to maintain electric oscillations is the more valuable, 
because it might have been predicted from the result of 
Messrs. Frith and Rodgers. These experiments seem to 
bear on the curious action of currents interrupted in the 
body of a liquid as in Wehnelt's interrupter, and in the 
case referred to above of an arc struck between a metal rod 
and a pan of water. There is evidently very much more 
to be found out, and we hope that Mr. Duddell may have 
more to tell us before long on the subject which appears to 
have been immediately before him, when he obtained the 
facts of this last paper, viz., the effect of rapid alternations 
imposed on a direct current arc. 


SOME NOTES ON THE DESIGN OF LARGE 
ALTERNATORS.’ 


By A. HEYLAND. 


(Concluded from page 932.) 


Alternator No. 2.— Fig. 9 shows the no load characteristic 
of this machine. In order to get the terminal pressure of 
2,200 volts per phase at no load an excitation is required of 
137 amperes (at 80 volts); in this machine the saturation 
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of the iron has been carried even farther than with Alternator 
No. 1, as will be noticed, if the two curves are superimposed 
upon one another. The short-circuit curve is given by 
fig. 10, from which it will be seen that an excitation of 
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43 amperes is necessary when the armature current is 
200 amperes per phase. x 

With this alternator, the leakage flux of the armature, 
when the current in the latter is 200 amperes per phase, is 
represented by 230 volts. The diagrams given in figs. 11 and 
12 show the fall of pressure; they have been drawn out in 
exactly the same manner as those for Alternator No. 1. 
The results are as under 

Power-factor. Fall of pressure. 
086... p oe . . 105 per cent. 
10 ss ar we ou, 4 3 

The two drops would have been 20 per cent. and 8 per 
cent. respectively if the poles had not been saturated. 

The results confirm those obtained with Alternator No. 1, 
and are exceedingly good when the small excitation of the 
machine is considered. The relation between field ampere- 
turns and armature ampere-turns, or what is the same thing, 
the relation between the short-circuit current and the full 
load current, is a ratio which is fairly constant for given 
types of alternators; it is an exceedingly useful constant, as 
it enables designers to compare the quality of an alternator 
with regard to pressure drop. For good machines as usually 
constructed, this constant lies between 4 and 5, whereas in 
the two alternators tested as above described it has a value 
of only 3˙2. The dimensions of a machine for a given out- 
put depend very greatly upou the above constant, a fact well 


* These notes have special reference to tests made on the alter- 
nators of 1,000 k. H.P., exhibited by The Electricité et Hy- 
draulique, Limited, of Charleroi at the Paris Exhibition. 
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known and appreciated by experienced designers. The fact 
of the constant being so small in the writer’s machines has 
led him to the conclusion that by applying the principles of 
design described here, it would be possible to increase greatly 
the output of a generator of standard dimensions. The 
output of an alternator increases proportionately with the 
ampere-turns on the armature, and as these windings occupy 


Fig. 11. 


relatively but little room, the increase of winding space 
necessary for the larger output can be attained by increasing 
the size of the slots; at the same time the pressure drop (the 
factor determining the output of iron-cored armatures) will 
be normal on account of the high saturation of the magnetic 
system. i 

The dimensions of the two alternators considered above 
are perfectly normal, as it would not have been advisable to 
have experimented with such large units. But with gene- 
rators of smaller dimensions the writer has recently obtained 
results which entirely confirm his ideas. For instance, a 
normal generator of 100 kw. has been taken, and recon- 
structed in accordance with the principles set forth above ; 
it was found that the new rating could be perfectly safely 
taken to be 200 xw., as with this output the efficiency and 


temperature rise were entirely satisfactory, and the increase 


of excitation necessary from no load to full load quite 
normal. The armature of this generator (three-phase) was 
35˙5. inches in diameter and 9'5 inches in width, the speed 


Fig. 12. 


being 500 revolutions per minute. Thus at 100 Kw. out- 
put, the constant connecting output, speed and dimensions 
(watts = D? Ln x K), works out to be 0°0166 in inch units, 
which is a normal value for standard machines of ordinary 
construction of this size. But the alteration of the magnetic 
quantities in accordance with the principles put forward 


above, rendered an output of double the above rating pos- 
sible (for the same efficiency and heating), doubling, there- 


fore, the value of -the constant. 


To sum up then, we see that the principle of designing 
aiternators with abnormally high flux densities in the field 
system possesses two great advantages; it greatly reduces the 
pressure drop, and it enables the rating of a standard carcase 
to be increased. As soon as the advantages of this method 
of construction become’ more widely known, it is certain 
that the principles set out above will be generally adopted, on 
account of the important bearing they have on the com- 
mercial aspect of alternator design, 


TEST OF A 300-KW. STEAM 
ALTERNATOR. 


By N. APPELBEE, Electrical Engineer, Cardiff. 


~ 


Blow are given the results of a steam consumption test 
made on a 300-kw. steam alternator supplied recently by 
Messrs. Ferranti, of Hollinwood, to the order of the Cardiff 
Corporation. l 

The figures are sufficiently good to interest your 
readers, and the names of the gentlemen who conducted the 
tests are a guarantee of their reliability and accuracy. 

The plant comprises a vertical compound condensing engine, 
having cylinders 18 inches and 34 inches x 18 inches, with 
an alternator of Ferranti’s well-known copper armature type 
between the H.P. and L.P. engines, the whole designed to 
give 300 KW., 2,500 volts x 120 amperes, 40 periodicity at 
200 revolutions per minute. The valves are of the gridiron 
type, driven by cam gear, the governing being effected by a 
throttle valve, and there is forced lubrication. The alter- 
nator drives its own exciter. 

The test was made on November 18th, 1899, there being 
present as experts on behalf of Messrs. Ferranti, Mr. M. 
Longridge, Mr. A. B. Mountain and Mr. Gillett. On behalf 
of the Cardiff Corporation, there were Mr. H. R. J. Burstall 
and Mr. Llewelyn B. Atkinson. The test was started at 
9.15 a.m. and continued at full power until 4.12 p.m. 

The steam from the engine was discharged into a surface 


-= condenser which received the steam of this engine only. The 


air pump discharge was measured by being run into two 
barrels, one being filled while the other was being emptied, 
each being filled up to a mark. During the trial 69 pairs of 
barrels were used, making a total of 53,030 Ibs. The next 
day a test was made to ascertain whether the condenser was 
tight, and it was found that a leak equal to 1 per cent. existed, 
making the total water used equal 52,500 Ibs. It was found 
that 92 lbs. of water had collected in the drain sump under 
the engine (having escaped from the glands), which has to be 
added, making a final total of 52,592 lbs. The duration of 
the trial being 6°95 hours, the quantity of steam used by the 


engine was 7,568 Ibs. per hour. 


The vacuum, as measured in the exhaust pipe close to the 
engine, was 18°7 inches, or 9°2 lbs. per square inch. 

The alternator was run on a water resistance; the power 
was measured by a number of ammeters and voltmeters, one 
of each being chosen, after comparison with a Kelvin watt- 


balance, as being the most accurate, and readings were taken 


every 15 minutes. There was also a Thompson recording 
voltmeter, which was read every 30 minutes, 

Each of the instruments read during the trial was sent to 
the Board of Trade laboratory, immediately after the trial, 
for calibration, and the necessary corrections have been made 
in the calculations. „The mean output of the alternator was 
315 KW. 

The mean H. P. shown by the indicator cards was 499 at 
the mean speed of 204°9 revolutions per minute, as got from 
the engine counter. | 

The combined efficiency of the engine and alternator, 
taking the above figures for electrical output and indicated 
horse-power, was 84°6 per cent. 

Taking the figures actually obtained, the steam per KW. 
hour was 24°03 lbs., being practically 2 lbe, below that 
allowed by the specification, 
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I think this is very good; and if the vacuum had been 
26 or 27, the result would, of course, have been materially 
better. g r 

No special preparations were made to prepare the engine 
for this test. The steam was supplied from boilers of the 
dry-back marine type, and was not superheated. 


NAVAL GUN CIRCUITS. 


THE advantages that are obtained by using electricity for 
firing guns in the Navy are twofold. First and foremost is 
the increased safety ; for with its electric circuit broken until 
the gun is run out, a gun can only be fired in a safe position, 
and the fuse, or tube as it is called, containing no fulminate 
of mercury, allows of rongh handling of the cartridge, which 
under the circumstances that attend a rapid and continual 
fire is inevitable, or practically so. The second advantage is 
in the position of the captain of the gun, who can keep his 
eye along the sights and his finger on the trigger the whole 
time the gun is being loaded, so that he is ready to lose no 
time directly the gun is out again. 

In percussion firing, which is always an alternative in case 
of the electric circuit failing, the lanyard that releases the 
striker is not in the hands of the captain of the gun himself 
it is pulled by a subordinate on the word “ Fire!” When 
the movement of the ship is considered, together with the 
motion of the target, the fraction of time that elapses between 
the word of command and its execution makes no small 
difference to the practice. 

A reference to the accompanying diagram will show how 
the circuit is arranged in the 6-inch quick-firing gun. The 
sights are fixed on the mounting, and not on the gun itself, 
which, by its recoil, would otherwise force the captain of the 
gun to take a fresh alignment each round. There are two 
sets of sights, one on either side, two batteries, and naturally 
two distinct firing keys, which are in the form of a pistol, 
the trigger making contact on being pressed. 

The circuit in each case may be traced from the negative 
pole of the battery through the firing key to a rubbing 
contact at the outer extremity of the recoil slidé; a contact 
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piece on the gun itself takes against this when the gun is 
fully run out, and only then is the circuit complete to the 
striker. The striker, so called from the fact that it is made 
to do duty as such when percussion fire is resorted to, con- 
sists of a steel tube filled with gutta-percha insulation, 
‘through the centre of which runs the circuit, ending in a 
brass nipple, which takes against the contact piece on the 
fuse itself when the breech is closed. A mechanical 
device on the breech prevents this nipple from making 
contact until the breech - piece is, properly, home, „80 


that it would be impossible to fire the gun with the 
breech only partially in position. The nipple makes con- 
tact with a small disc that is well insulated from the brass 
cartridge into which the fuse is screwed, and the circuit 
proceeds from this disc to a thin platinum bridge embedded 
in priming composition and thence to earth, which is repre- 
sented by the brass cartridge case and the gun. The positive 
pole of the battery being brought to the gun mounting picks 
up the return through the gun. Now, it will: be seen that 
mo. dangerous premature explosion can take place, even 
through the greatest carelessness. In the excitement 
attendant on gun practice, details of thé drill-book are some- 
times overlooked, and however well trained a man may be, he 
is not infallible, as the occasional accidents that have occurred 
in times past go to show. | 

Tt may be argued that mechanical means can be provided 
to prevent the striker from being released, in the case of per- 
cussion firing, until the gun is in a safe condition, and that 


TURRET Circuits, 12-IN H B. L. Gcns, 


electric circuits have the disadvantage of giving out on smalt 
provocation ; this is true, but hitherto it has been found 
very hard to devise a percussion lock that will withstand 
sufficient wear and tear to be absolutely reliable. With elec- 
tricity, if there is a failure it is on the safe side, for it simply 
results in the gun not going off at all. | 

The turret or barbette circuits in battleships of the later 
types, such, for instance, as the Majestic class, serve as a 
very good illustration of the precautionary measures that are 
provided to insure against accidental firing of the gun when 
in an unsafe position, or before the breech is properly 
closed. | 

The safety arrangements may be divided into four, 
namely, the firing key, the rear switch, the run-out con- 
tact and the breech-locking bolt. If we trace the circuit in 
the accompanying diagram, we shall see that it is in dupli- 
cate, one battery being placed on each side of the turret, and 
the connections between each battery and its individual gun 
exactly similar. Thus, in either case we start from the 
negative pole of the battery and come first to the firing 
key. This key or pistol is represented in the figure at k, and 
it is placed in the sighting hood. from which the captain of 
the gun lays his sights. 

The circuit is seen to continue from K to the rear switch s. 

The rear switch has two duties to fulfil, the most impor- 
tant being.the safety it provides for the man whose duty .it . 
is to place the fuse or tube in the gun. If this switch is at 
„off“ it is obvious that the tube cannot be fired while the 
man is immediately in rear of it, and thus cause, by the 
recoil of the gun, the death of the man attending the breech 
mechanism; it is under his control, and he only puts it to 
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“on” when he is in a safe position immediately before the 
gun is reported ready. 

From this switch the circuit proceeds to R, the run-out 
contact. This contact is made by the gun itself, auto- 
matically, upon reaching the limit of its run-out position 
so that in case of the gun not being properly run out to its 
full extent it will be impossible to fire it. Were this safety 
arrangement not there, the gun might be fired when only 
half out. Its recoil would then be only partially absorbed 
by the hydraulic cylinders, and disastrous consequences 
might ensue; in any case there would be a heavy strain 
brought upon the mounting. From this contact we now 
come to the fourth and last safety arrangement, which is 
the breech-locking bolt B. 8 

The breech-locking bolt provides against the gun being 
fired when the breech is not properly closed, and in order to 
explain its action it will be necessary first to examine the 
means by which the breech is screwed home. 

After the gun has been loaded, a cradle, in which rests 
the breech piece, is moved over by a hydraulic ram until it 
is opposite the chamber. A second ram then pushes it from 
the rear into the gun. i 

So far the breech piece is not locked in any way, and it is 
not until the gun begins to run out that a projection on the 
breech piece, taking in an inclined slot on the carriage, forces it 
to revolve within the chamber and the screw threads to take. 
Until the breech has performed nearly a quarter of a turn, 
it is not properly home and the gun is not safe. To provide 
against the possibility of the gun being fired without the 
breech being properly and securely closed, this fourth safety 
device is designed. It consists of a 
locking bolt which works on an inclined 
plane as the gun runs out, and the 
circuit is passed through this bolt, in- 
sulated from it, of course, so that when 
the bolt locks the breech piece to the 
gun the fact of its coming into position 
completes the circuit. 

The circuit proceeds then from the 
locking bolt direct through the contact 
piece on the gun tube, thence through 
the fine fusible bridge embedded in priming 
composition, and thence to the brass body 
of the guu tube, where it picks up an 
earth return in the metal of the gun 
itself; the positive pole of the battery 
being led to earth. 

With the circuit as at present described, 
it will be seen how either battery may be 
made to fire its own particular gun ; 
but in practice it is often necessary to 
fire both guns simultaneously. 

The captain of the barbette or turret 
usually takes up his position in one of the 
sighting hoods, and lays both guns 
from that position—it would cause waste 
of valuable time if he had to change his 
position for each gun—and so the two 
circuits are connected together by a wire 
between the two switches s. It will 
now be seen that either battery may be 
made to fire the guns singly, or both guns simultaneously, 
according to the connection made by the switch at s, so that 
if either battery fails the other may be substituted. 

A vertical galvanoineter, offering a resistance of 1,000 
ohms, can be switched into the circuit in place of the firing 
key immediately before the gun is fired, and this will show 
if the circuit is complete. Its high resistance renders the 
current too small to fire the fuse, and thus the circuit may 
be tested when the gun is loaded. 


-O — 
ELECTRIC LIGHTING OF FLAD BUR. 


This is an instance of a small village in Worcestershire, 
situated on the banks of the historic Avon between the 
towns of Evesham and Pershore, where the main street and 
some of the principal houses are lighted by electricity at a 


nominal cost. The scheme is the result of the enterprise of 
a few commercial men whose object was to have a scheme of 
lighting, at the same time efficient and profitable. 

The complete contract was carried out by Messrs. Young 
and Co., manufacturing electrical engineers, of Birmingham. 
The generating station is situated at the Fladbury floor mill, 
which was formerly supplied with power by a water wheel ; 
this has been removed, and in its place have been fixed two 
double horizontal 40-inch British Empire turbines in self. 
contained cases, with vertical gates and gate boxes built into 
a bulkhead wall. The turbines, of which we give a view, 
are actuated by a fall of 5 feet 6 inches to 6 feet, and under 
ordinary conditions are capable of developing 20 H. P. each. 
The vertical turbine shafts are fitted with cast-iron morticed 
bevel wheels, with dry hard wood cogs, geared to two cast- 
iron pinions on a horizontal steel shaft capable of trans- 
mitting the whole of the 40 H. p. The main shaft is provided 
at one end with a pulley, which by means of a belt is con- 
nected with a lay shaft fixed in the dynamo room, from 
which the dynamo is driven, A friction coupling is fixed 
on the main shaft between the two turbines, in such a 
manner that the turbines can be run either singly or coupled 
at will. The other end of the shaft passes through the mill 
wall, and is there connected to the gear driving the mill 
machinery. The dynamo room is built on steel girders, 
immediately above the turbines, and at a sufficient elevation 
to be out of reach of the floods. The gearing is so 
arranged that either or both turbines may be used to drive 
either the dynamo or the mill, or the dynamo and mill may be 
driven separately at varying speed as required; by this 


TURBINE Prr aND SLUICE GATES. 


arrangement the risk of interruption to the light is very much 
lessened. 

At present a single dynamo is employed with a two-wire 
system, but it is intended at an early date to put down a 
second dynamo and adopt the three-wire system. 

The dynamo is of Messrs. B. Young & Co.’s manufacture, 
constructed to give a normal output of 80 amperes at 
220—250 volts, and over-compounded to allow for the drop 
in voltage in the mains at full load. It is of the two-pole, 
smooth core, drum type with automatic ring lubrication. 
The mains are lead-covered and double steel armoured, 
being buried directly in the ground ; the services are derived 
from junction boxes, each joint being made in a separate box 
by means of gun-metal clamps, after which the boxes are 
filled with melted bitumen. 

The total distance from the station to the farthest lamp 
is 630 yards, but the centre of distribution is about 450 
yards from the central station, and the total number of 
lights at present installed is equivalent to 500 lamps of 
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8 c. r. The dynamo is so over-compounded that a steady 
pressure of 220 volts is maintained at the centre of distribu- 
tion, so that the rise in voltage at the near side, or the fall 
at the far side, may practically be ignored. 


THE COMPANIES’ ACT, 1900. 


. 

Or all the statutes passed in 1900, the Companies’ Act, 
which comes into force on January 1st, is by far the most 
important to commercial men. The result of long delibera- 
tion on the part of the Legislature, it effects drastic changes 
in the law of joint stock companies, and bids fair to protect 
the cautious investor from many of the frauds which in 
recent years have rendered the use of the term company pro- 
moter not altogether complimentary. The words “ cautious 
investor” are used advisedly, for no Act of Legislation, 
however carefully drafted, can protect the fool against his 
own folly ; the bogus company will continue to exist 80 
long as the public continue to foster it by injudicious 
investment. 

The general effect of the Companies’ Act of 1900 has 
been well stated by Messrs. Hurrell & Hyde, who have 
issued a new edition of their excellent “Joint Stock Com- 
panies’ Practical Guide” :— 


„The chiefly against which it is directed are:—(a) The 


‘ guinea pig’ director, whose qualifying shares have been 
given him by the promoter; (b) the bloated purchase price, 
loaded with promoter’s profits, preliminary expenses, dis- 
counts, and commissions; (d) the failure of weak under- 
writers to take up their allotments ; and as regards creditors 
(e) the existence of mortgages and charges over the com- 
pany's property of which investors, with regard to which 
creditors had practically no means of obtaining information.” 

The following epitome of the leading features of this 
important statute may be of value to the reader. In treating 
of a complicated piece of legislation it is difficult to be clear 
without being verbose; and in this instance it is often 
impossible to express the effect of a section without setting 
out its every word. An endeavour has been made, however, 
to place before the reader such an epitome of the Act as is 
consistent with clearness and accuracy. 

The Act applies in part to companies which will have been 
incorporated prior to January Ist, 1901; the remaining 
provisions of the Act are only applicable to companies inco- 
porated after that date. The most prominent features of the 
Act which relate to what we may term existing companies 
include those dealing with—(1) The certificate of incor- 
poration ; (2) directors’ qualifications ; (3) application for 
shares; (4) allotment of shares offered to the public; 


(5) return as to allotments of shares; (6) shares paid up 


otherwise than in cash ; (7) underwriting and brokerage ; 
(8) filing of prospectus ; (9) contents of prospectus ; (10) 
first general meeting; (11) meetings generally; (12) 
registration of mortgages ; (13) annual list and summary ; 
(14) register of directors and managers ; (15) appointment 
of auditors; (16) rights and duties of auditors; (17) 
winding up; (18) defunct companies; (19) false state- 
ments; (20) conversion of stock into shares. 

The provisions which do not affect companies incorporated 
before January Ist are as follows :—Those which relate to— 
(1) The declaration on incorporation ; (2) the appointment 
and. advertisement of directors; (3) restrictions on com- 
mencement of business ; (4) variation of contracts referred 
to in the prospectus; (5) statutory meetings; (6) com- 
panies limited by guarantee. 

The Act also varies slightly in its application to different 
classes of companies; and it emphasises a distinction 
between public and private companies. It is impossible, 
within a limited space, to draw attention to all these dis- 
tinctions, but a private company is always hereinafter 
distinguished from one to which the public have been invited 
to subscribe. . 


INCORPORATION AND OBJECTS. 


The first section of the new Act provides that the cer- 
tificate of incorporation of any company, whether given 


before or after the passing of the Act, is to be conclusive 
evidence that all the requisitions of the Companies’ Acts in 
respect of registration have been complied with. In deciding 
whether he shall or shall not grant the certificate, the 
Registrar may rely upon the statutory declaration of the 
solicitor, or any officer of the company. In any event, such 
a statutory declaration must be made. That caution will 
have to be exercised by those who make the declaration 
becomes apparent, when we consider the penalties which can 
be inflicted for making a false statutory declaration. 


DIRECTORS. 


The expression director includes any person occupying 
the position of director, by whatever name called [Section 
80]. By Section 2 of the Act it is provided (to put the 
section in a shortened form) that a person shall not be capable 
of being appointed a director by the articles, nor shall he be 
named as a director in any prospectus issued by the company 
unless before registration of the articles, or the publication 
of the prospectus he has— | 

1. Signed and filed with the Registrar a consent to act as 


director ; 


2. Either signed the memorandum of association for a 
number of shares not less than his qualification (if any), or 
signed and filed with the Registrar a contract to take and 
pay for his qualification shares, if any. 7 

A list of the persons who have consented to be directors 
must be delivered to the Registrar by anyone who applies for 
registration of the memorandum and articles of association. 
If such list contains the name of any person who has not 
consented to act, a fine not exceeding £50 may be inflicted 
on the applicant. It is all important to notice that this 
section does not apply (a) to a private company, i.e., a 
company which issues no application to the public to 
subscribe for its shares, nor (b) to a prospectus issued by a 
company after a year from the date upon which the company 
is entitled to commence business. 

Like previous Companies’ Acts, the statute of 1900 omits 
to provide that a director must have some share qualification. 
Where, however, a share qualification is made necessary by 
the regulations of the company, this Act provides [Section 
3 (1)] that a director must obtain his qualification within 
two months after his appointment, or such shorter time as 
may be fixed by the regulations of the company. Otherwise 
he vacates his office ; and he also vacates his office if he gets 
rid of his qualification. A fine of £5 daily may be imposed 
upon any unqualified person who acts as a director. 

The foregoing provisions relating to the office of director 
will materially assist anyone who is anxious to know who is 
or who is not a “director.” Apparently no one who has 
failed to comply with the provisions of Section 2 supru, 
can be a director of any public company formed after January 


Ist, 1901. 


æ oe ——— m 


IT. 
NEW REGULATIONS AS TO ALLOTMENT. 


The old regulations still hold good, namely, those which 
provide that allotment in order to be valid must be made at 
a duly convened and constituted meeting of the board in 
accordance with the articles of the company; and in the 
case of a private company (which we have already described), 
the new Act makes no further restrictions. It is different, 
however, with a public company. By Section 4 of the Act 
of 1900, it is provided in effect that no allotment shall be 
made unless () the amount (if any) fixed by the memoran- 
dum or articles of association, and named in the prospectus 
(if any) as the minimum subscription upon which the 
directors may proceed to allotment ; or (2) if no amount is 
so fixed and named, then the whole amount of the share 
capital has been subscribed, snd the sum (if any) payable on 
application has been paid to and received by the company. 
The amount so fixed and named, and the whole amount afore- 
said, are to be reckoned exclusive of any amount payable | 
otherwise than in cash, ./., exclusive of money paid in 
shares to vendors to the company, and by Sub-section 3 it 
is provided that the amount payable on application shall 
not be less than 5 per cent. of the nominal amount of each 
share. Unless these conditions are complied with on the 
expiration of 40 days after the first issue of the prospectus, 
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all money received from applicants for shares shall be forth- 
with repaid to the applicants without interest, and any con- 
dition requiring any applicant for shares to waive compliance 
with any requirement of this section shall be void. 

Perhaps the most important feature of this section is that 
which prohibits directors from waiving the obligations which 
are imposed on them by statute. [See also Section 10, 
Sub-section (5) post.) The section has no application to 


any allotment of shares made subsequent to the first allot- 


ment of shares offered to the public, save that the amount 


payable on application can never be less than 5 per cent. of 


the nominal amount of each share. 

When this important section comes into force, it can 
hardly fail to put a stop to allotment on insufficient capital, 
for as we have seen, unless there is some provision in the 
articles providing for allotment on payment up of a certain 
proportion of each share applied for, directors must wait for 
payment in full, although, of course, it will be open to 
directors to fix a nominal amount in the articles. 
Moreover, it is provided by Section 5 that any allot- 
ment mad: in contravention of this section is void- 
able at the instance of an applicant at any time not later 
than one month after the statutory meeting, although the 


company may be in liquidation; and directors who know- 


ingly contravene the section are liable to compensate the 
company and any other for loss sustained thereby. 


RETURN OF ALLOTMENTS. 


It is provided by Section 7 that within one month after 
allotment, a company must file with the Registrar a return 
stating (inter alia) (u)! the number and nominal amount of 
the shares comprised in the allotment as well as the names 
of all others; (0) a contract in writing showing the title of 
any allottee who has paid any consideration other than cash, 
together with any contract for sale, or for services or other 
consideration in respect of which such allotment was made, 
such contracts being duly stamped. A return must also be 
filed stating the number and nominal amount of shares so 
allotted, the extent to which they are to be treated as paid 
up, and the consideration for which they have been 
allotted. 

Default in complying with the requirements of this 
section renders every director, manager, secretary, or other 
officer who is knowingly a party to the default, liable to a 
fine not exceeding £50 for every day during which the 
default continues. 


a 


COMMENCEMENT OF BUSINESS. 


Hitherto a company has been at liberty to commence 
business immediately after incorporation. In future, bow- 
ever, before a public company registered under the Act of 
1900 can commence business or exercise powers, a statutory 
declaration, signed by the secretary or one of the directors, 
must be registered with the Registrar of Joint Stock Com- 
panies stating that the shares held subject to the payment of 
the whole amount thereof in cash have been allotted to an 


amount not less in the whole than the minimum subscription, 


and that every director has paid to the company on his 
qualification or other shares a sum in cash proportionate to 
the amount payable on application and allotment on the 
shares offered for public subscription. It is also provided 
that if business should be commenced, or borrowing powers be 
-- exercised in contravention of these provisions, every person 
responsible for the contravention shall be liable to a fine not 
exceeding £50 a day during the period the contravention 
continues. 
THE PROSPECTUS. 


Before referring to the drastic changes which the new Act 
has made in the essential requirements of a prospectus, it is 


important to observe that there is still no need for any com- 
pany to issue a prospectus. Sections 9 and 10 of the Act 
of 1900 have made so many important changes, that some 
writers, and notably Messrs. Hurrell & Hyde, the learned 
authors of “ The Joint Stock Companies’ Practical Guide,” 
are of opinion that no-prospectus“ companies will increase 
in number when the new Act comes into force. The ex- 
pression “ prospectus” means any prospectus, notice, circular, 
advertisement, or other invitation offering to the public for 
subscription or purchase any shares or debentures of a 


company [Section 30]. The following are the requirements 
of the future prospectus:— 

1. It must be dated (Section 9 (1)). . <3 

2. A copy must be signed by each director, and filed with 
the Registrar (Section 9 (3)). 

Section 10 deals with the contents of the prospectus. It 
must contain the following particulars (inler alia) :— 

(a) The memorandum: and the names and addresses of 


the signatories. 


(b) The share qualification and remuneration of directors, 
(c) The names, descriptions, and addresses of proposed 
directors. n i ni 

(d) The minimum subscription on which directors may 
proceed to allotment. | ae 

(e) The number and amount of shares, &c., issued, or 
agreed to be issued, as fully or partly paid up otherwise than 
in cash. 

(f) The names and addresses of the vendors, whether 
actual or original, of any property to the company who 
receive any of the proceeds of the issue, including lessors to 
the company. | 

(9) The amount payable in respect of property purchased, 
as mentioned in Paragraph (/) supra, together with a state- 
ment showing how much was paid for goodwill. 

(h) The amount of commission paid to underwriters. 

(+) The amount, or estimated amount, of preliminary 
expenses, 

(J) The amount paid, or intended to be paid, to any 
promoter, and the consideration for any such payment. 

(k) The dates of, names of parties to, and place for 
inspection of, every material contract made within three 
years of incorporation, other than contracts entered into in 
the ordinary course of business of the company. 

(7) The names and addresses of the auditors (if any). 

(m) Particulars disclosing the interest of every director 
and promoter in the property. acquired by the company, 
including a statement of the amount of his qualification 
shares, | 

The foregoing provisions (which are taken from Section 10, 
Sub-section 1) as applicable to a prospectus, are subject to 
the following reservations. The section does not apply to a 
circular or notice inviting existing members or debenture- 
holders to subscribe for further shares or debentures (Sub- 
section 4), and when the prospectus is published more than 
one year after the date at which the company is entitled to 
commence business, the matters dealt with under the head- 


` inge (a), (b), (c), (i) and (m) need not be disclosed; while 


the obligation to disclose material contracts is in that case 
limited to two years immediately preceding the publication 
of the prospectus. The obligations imposed upon them by 
this all-important section cannot be waived by directors, In 
order to save the expense which would attend the publication 
of such a lengthy document, it is provided that tlie“ memo- 
randum ” need not be published in any newspaper advertise- 


ment of the prospectus. 


When drawn in the proper form, the new prospectus will 
make subscribers acquainted with all material facts connected 
with the flotation of a company. The real vendor, the 
amount of the purchase money, and what amount of pur- 
chase money the vendor is to receive, must all be disclosed. 

It is a remarkable fact that the Act does not state what 
the legal consequence will be if a promoter or director omits 
all or any part of the particulars that must be set out in the 
prospectus. He incurs no liability, however, if (1) he was 
not cognisant of non-disclosure; (2) non-compliance arose 
through an honest mistake of fact. It is provided, however, 
that nothing in the section shall limit or diminish ‘any 
liability which any person may incur under the general law, 
apart from the section. 

When this section was under discussion in committee, it 
was moved by Mr. McArthur that its application should be 
limited to public companies, but this proposal was rejected. 
Every prospectus, even of a one-man private company, must 
in future be filed, but, of course, as we have already men- 
tioned, the propectus itself is not essential. It was sug- 
gested that private companies having no prospectus should be 
compelled to publish and file a memorandum conforming to 
the requirements of the clause, but Mr. Ritchie pointed out 
that this would have the effect of compelling every company 
to publish a prospectus, which would act as a deterrent to 
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enterprises of this kind. Nevertheless the directors of a 
company who do issue a prospectus and omit to file the same 
are liable for a misdemeanour at common law. 


(To be concluded. ) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Musica, Arcs, Inpucrion Cors, AND HIGH TENSION 
SWITCHEs. 


Mr. DUppELL’s paper on “Rapid Variations in the 
Current through the Direct Current Arc” on Thursday 
evening last week was a relief to many of the members after 
the highly controversial matters which have recently occupied 
attention. The theatre of the Institution of Civil Engi- 
heers presented the appearance of the Royal Institution on 
an electrical night, and this feeling was justified by the 
excellent manner in which the demonstration was conducted. 
To hear a popular and patriotic air played upon an arc or 
by an arc was so novel a thing that many who would other- 
wise despise high science will be tempted to carefully 
study the paper to know “ how it was done.” Not less 
interesting is the bearing of Mr. Duddell's experiments 
upon the action of fly-off switches on, say, high -tension 
circuits. Lastly, the meeting was spared a lengthy dis- 
cussion, and members were permitted to retire to debate the 
things they had seen while the coffee was hot downstairs 
and the brain was fresh. Of the other good things provided 
and demonstrated in quite the Royal Institution fashion, was 
the way in which the output of a spark coil could be increased 
by opening the primary circuit before connecting the con- 
denser across the gap so formed. We want a few more 
papers like Mr. Duddell’s, and it is to be hoped that among 
the Associates of the Institution are to be found enthusiastic 
and able young experimenters who will show as clearly as he 
has done how very practical abstract research investigations 
can be made, and to what a very real extent the results of 
such work may modify, or at least throw light upon, the 
severely utilitarian work of the designer and erector. 

Prof. Ayrton voiced the exquisite pleasure with which 
the paper had been listened to—not that he had any claim 
upon it, but was as pleased as if he had been the writer. 
He was convinced that these experiments of the evening 
would assist in the development of the morrow, and it 
rejoiced the life of a professional man, in this age of pro- 
fessors, to find a student alert to catch at and magnify any 
hints he received from nature or from man. Much would 
be learned from Mr. Duddell's work of two years ago and of 
that evening. It demonstrated how valuable was the 
investigation of Messrs. Frith and Rodgers, which had 
brought out an absolutely new fact. Given one circuit con- 
taining an alternator, dynamometer, and inductance, and 
another circuit of a battery, resistance, and arc, it was shown 
that if you made a break in the former circuit and connected 
the arc therein, the current in the alternating circuit was 
increased. When it was stated that with solid carbons the 
ratio of the instantaneous P.D. change to the instantaneous 
current change gave a negative value, there was a howl of 
indignant criticism. In the Middle Ages anyone who had 
stated such a thing so opposed to current opinion would 
undoubtedly have been burnt, but the conventional 
antagonism was modified by finding men like Prof. Gray, 
then of Bangor, and now Lord Kelvin’s successor, Mr. 
Oliver Heaviside, and Prof. Fitzgerald on the other side. 
Mr. Duddell had cut the cake open to see if there were any 
plums inside. The real significance of all this work 
should be emphasised as it bore upon Dr. John Hopkinson’s 
proof that two alternators could not be run in series. Years 
. ago Dr. Sumpner had shown that under some conditions 
the true power taken by a solid carbon arc was less than 
the apparent power with alternating currents, and the 
speaker was convinced that under certain circumstances 
a direct current arc behaved in a similar manner. An arc 
properly treated was the most sympathetic soul oné could 
ever meet. 


perfectly delightful paper. 


Dr. Fleming. found it very difficult to decide upon what 


to most congratulate the author who had given this 
It was a splendid piece of 
scientific work. He explained how the addition of the con- 
denser to the arc might cause the arc to be extinguished and 
again relighted by the discharge of the condenser, but the 
metallic arc was not relighted, owing, it might be said, to 
the vapour vanishing too quickly. This series of experi- 
ments might cause heart-searching amongst those who 
had been responsible for the design of high-tension switches. 
A switch had been submitted to him in which the break was 
designed to take place between non-arcing metals, but it 
seemed, in the light of these investigations, that this was 
going the wrong way, and that as the arc could be regarded 
as being under perfect control it should be allowed to start 
and then whittled down until extinguished. An induction 
coil, which worked perfectly well with a small number of 
cells, when put on a 100-volt circuit with a resistance would 
hardly give any results, and the explanation seemed to be 
that with the higher volts the arc is drawn out at the con- 
tacts. The moral taught was that one must do exactly the 
opposite of what is done with high tension switches. Those 
who designed such apparatus might well “consider their ways 
and be wise.” | | 


PRACTICAL CONSIDERATIONS INVOLVED 
IN THE GENERATION OF 
POWER BY BLAST FURNACE GAS. 


(Continued from paye 580.) 


BEFORE continuing this article, we wish to draw attention 
toa slip on page 580. The volume of gas available for 
utilisation for the development of power was there given as 
193,602 cubic feet, instead of subtracting that as the 
amount’ required to supply the heat of the air blast, 
including 20 per cent. unavoidable «Joss, from the total 
volume of gas evolved per hour from each furnace. 
This should read as follows :— 


Total volume of gas evolved per hour ... 
To supply the heat of the air blast 
(rather less than a quarter of the 
total volume) ae as ses 
If we allow 20 per cent. of total to 
cover unavoidable waste. 


455,260 cubic feet 


102,550 
91,052 


193,602 R 
Available for utilisation in development of 

power sa 295 . ue . 261,658 5 
261,658 cubic feet of gas per hour at 100 B.Th.U. 

= 26,165,800 B. Th. U. 1 w.P.-hour is equi- 


valent to 0 . 25545 B. Th. U. 
Therefore, the above quantity of gas is l 
theoretically capable of developing ... . 10,280 KE. P. 


The gas engine is capable of turning 28 per 

cent. of the heat into available power, giving 2,878 H. P. 

A correspondent, Mr. Ivon M. de Havilland, has suggested 
that the heat of the air blast should be derived from the 
exhaust gases from the gas engine in place of burning the 
gas in stoves, thus increasing the efficiency of the system; 
this may be stated as follows, in preference to the figures 
he gave. 


. B.Th.U. 
Heat converted into work by the engine, 28 . 10,197,824 
» absorbed by water jacket, 40 % TA . . 14,568,320 
„ utilised in heating the blast, 17:5% 6,365,406 
„ of exhaust not recovered, 14:5 % 5,289,250 
36,420,800 


The useful efficiency of the system being therefore 45°5 %. 


We may point out in this connection that there is a 
possibility of saving a considerable proportion of the jacket 
water heat where boilers are still retained in the blast furnace 
plant, for if the jacket water is employed as feed water for 
the boilers the 40 per cent. of heat which is carried away 
through this path can largely be recovered. 

The Thwaite-Gardner_ system includes a scheme for 
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using the sensible heat of the waste gases for heating the air 
blast in a manner somewhat similar to that proposed by our 
correspondent. 1 

Blast furnace gas is generally considered to be somewhat 
inferior to producer gas from the point of view of its com- 


bustible qualities, but when due consideration is given to the 


slight variation in its content of combustible gases, it will be 
found that the average composition is so much more constant 
than in the case of producer gas, that it is far in advance of 
the latter as a fuel for gas engine pu 

The diagram given in fig. 1 shows the variations in 
chemical composition per cent. by volume of the gases 
evolved by a range of 13 blast furnaces; the small 


NOON MIDNIGHT 


Variation in pressure of yas in main ttue from a range of 10 furnaces, fitted 
with cup and cone, closed top, during 24 hours. 


Fig. 3. 


difference in composition is the more remarkable from the 
facts that one of the furnaces was producing Spiegeleisen, 
requiring 28 cwt. of coke per ton of metal produced, while 
the others were making Bessemer pig and used only about 
20 cwt., and that the temperature of the air blast varied from 
870° F. to 1,820° F. at the different furnaces at the time the 
samples of gas were taken for analysis. Diagram fig. 2 
shows the composition of the gas from a single furnace, the 
samples of gas being taken on six out of seven consecutive 
days, 


Per cent. dy volume 


Bix analyses of gas from one furnace; coke fuel; Spanis and 
French ore; limestone flux. 


FIG. 2. 


The arrangements for the utilisation of blast furnace gas 
existing before the introduction of the gas engine may now 
be reviewed. 

Leaving out of consideration those blast furnaces which 
allow the whole of the evolved gases to pass into the atmos- 
phere, thus directly wasting over 60 per cent. of the 
heat value of the fuel, as these furnaces at the present 
time constitute only a very small proportion of those in blast, 
we may take it that in general some system of utilising the 
vases is adopted. 

A by no means uncommon method in this country is to 
draw off the gas from a point some little distance below 
the top of the charge in the furnace, by means of chimney 
draught: in this case some of the gas escapes and 
becomes ignited at the mouth of the furnace, the only 
benefit being the drying of the materials of the charge 
and the driving off of any combined water contained in 
the ore employed. This method must be a very inefficient 
one, as the gas cannot become ignited until it obtains its 
necessary supply of oxygen, and this only occurs at the 
surface of the fuel and ore, the greater portion of the heat 
thus generated passing directly into the atmosphere. 

This system is also associated with the difficulty of properly 
regulating the proportions of air and gas necessary for 
eflicient combustion, owing to the fact that the admission of 
air at any point in the system has the effect of reducing the 
dranght in the tubes through which the gas passes, due to 


the limited dimensions of the chimney. Under this system 
the gas flues and, tubes are all under suction, and wherever 
leakage is possible air enters and mixes with the gas, so that 
only a comparatively small draught can be maintained. 

The more perfect arrangement for the recovery of the 
gases is the cup and cone, or bell and hopper method. 

The top of the furnace is in this case perfectly olosed by 
a valve which is only opened to admit the materials con- 
stituting the charge at frequent short intervals, and with the 
exception of that which escapes during the time the cone or 
bell is lowered, the gas is directed into flues and rendered 
available for utilisation. | 

The loss of gas due to the furnace top being for short 
intervals open to the atmosphere has been already referred 
to, as well as the improved method of reducing even this 
small proportion of loss. 

The difficulties to be overcome in the burning of the gas 
under this system include . 

1. The variation, from time to time, of the sensible heat 
of the gas. The temperature of the gas from an 80 feet 
furnace varied from 250° F. to 1,027° F.“ 

2. The difference in the pressure under which the gas is 
delivered to the boiler furnace, through the lowering of the 
bell for charging the furnace. and the necessary reduction of 
the blast pressure at casting time, &c. 

Diagram fig. 3, showing the pressure of the gas in the 
main fiue from a range of furnaces, illustrates these changes 
very clearly. 

To regulate the proportion of air for the efficient burning 
of the gas under these conditions will be seen to be a matter 
requiring constant attention. 

The determination of the volume of gas required to be 
burned in the furnace of a boiler to develop 1 E. P.-hour is 
almost impossible, with any degree of pee but estima- 
tions have been attempted, resulting in the following figures 
being adopted for comparison. 

M. Adolphe Greiner, in his paper read before the Iron and 


|| chepohic heal | | | | 
ee ede fg 


made — — 


ö 


83 analyses of gas from 18 furnaces made on 88 out of 60 days. Coke fuel; haemati 


ore; limestone flux. 
Fic. 1. 


Steel Institute, May, 1808, gives the following particulars :— 
At Seraing, the average output amounts to 600 tons of 
pig-iron daily. It is generally agreed by Messrs. Hubert 
Lurmanns, and others, who quote the calculations of Mr. 
Hiertz, that the average gas production amounts to 4,500 
cubic metres (158,924 cubic feet) of gas per ton of iron. 

At least 2,000 cubic metres (70,633 cubic feet) is 
under the boilers, and the remainder is accounted for by the 
stoves and by leakage. Six hundred tons daily correspond to 
25 tons hourly or 50,000 cubic metres (1,765,830 cubic feet), 
of gas used hourly for raising steam. 

The boilers actually at work have a heating surface of 
2,300 square metres (24,757 square feet), out of a total of 
2,750 square metres (29,601 square feet), a goodly number 
of the boilers being always laid up for cleaning, The 
blowing engines, lifts, pumps, &c., together average 2,300 
I. H. T. Careful experiments show that 12 to 15 kilogs. of 
water are evaporated per syuare metre of heating surface 
(3°45 to 3°07 Ibs. per square foot) per hour, and this is about 
the same as is obtained in other works using Cornish boilers. 
The total 2,300 square metres (24,757 square feet) give 


28,000 kilogs. (61,729 Ibs.) of steam per hour at a pressure 


of four to five atmospheres or about 12 kilogs. (25°45 lbe.) 
of steam per I. H. P.-hour, when all the machinery and 
losses by condensation are taken into account. This figure 


— -naat 


„Sir I. Lowthian Bell. 
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has been confirmed at Seraing by direct tests of the con- 
sumption of different machines. 
‘The following results are thus shown in current practice: 


50.00 , 2 
50.000 = 18 cubic metre of gas per kilog. of steam, 


28,000 

= 28-9 cubic feet per pound of steam. 
50,000 : ` 
CET cubic metres of gas per horse-power-hour, 


= 776˙96 cubic feet of gas per horse-power-hour. 


There are some modern plants where better results are 
attained, but even then they might be dubbed laboratory 
experiments, Pumps, lifts, and other appliances, which 
make excessive demands on the steam supply, are left out 
of consideration; and, besides, the boilers are carefully 
cleaned and tended in readiness for the test, so that ex- 
aggerated returns are made. The totals given above are, 
on the contrary, the results of every day work, on which 
all calculations ought to be based. 

In Bauerman’s “ Metallurgy of Iron,“ page 267, we read: 
“Tf now the consumption of coke be 30 tons per day, the 
gases if applicd to steam boilers will by their combustion 
raise steam for an engine of 257 H.P.” 
that each ton of coke consumed in the blast furnace gives 
170,000 cubic feet of gas; therefore the quantity of gas per 


70,000 . 2 : 212,500 
hour . 212,500 cubic feet; 3 
24 257 
826 cubic feet per horse-power-hour. 
The analysis of the gas is as follows: — 
PERCENTAGE BY VOLUME (BAUERMAN). 
Carbonic acid CO, 9°21 
F oxide- CO 26°60 
Hydrogen ... x E Pa "a .. H 1:00 
Marsh gas = 5 905 e © ate MOG ces 
Nitrogen ae zs ve N 63°19 


100°00 
Thermal value per cubic foot, at 60° F., 87°67 B. Th. U. 

M. Enrique Disdier, in a paper read before the Iron and 
Steel Institute, May, 1899, on “ The use of Blast Furnace 
and Coke Oven Gases, gives the following figures :— 

In well arranged steam generators connected with by-pro- 
duct ovens using coal containing 27 to 30 per cent. of volatile 
matter, each pound of coal charged will evaporate 1 lb. of 


water under a pressure of five atmospheres ;” he assumes that 


26˙4 lbs. of water thus evaporated will develop 1 H. P.-hour. 

1 lb. of coal gives off about 4°47 cubic feet of gas, aud 
4°47 x 26°4 = 118 cubic feet of gas to develop 1 H.P.-hour. 

The gas in question having a thermal value of 540 B. Th. U. 
per cubic foot would require, as its equivalent of blast furnace 
gas of 100 B.Th.U. thermal value, over 600 cubic feet to 
give 1 H.P.-hour. 

Herr Neumann, of Köln-Deutz, in a paper on the “ Pro- 
pulsion of Gas Engines by means of Blast Furnace Gases, 
with special Reference to the Manufacture of Calcium 


Theory indicates a cubic metre of gas for 1 kilog. of steam 
generated, as is shown by the following calculations. The calorific 
value of a cubic metre of blast-furnace gas at 15° C. and 760 mm. 
pressure with 1 per cent. of moisture is 1,000 calories, as stated 
above. Good boilers should utilise 65 to 67 per cent. of this 
amount, but at the blast-furnace plants the dusty flues prohibit such 
good returns as a rule. The combustion of a cubic metre of gas will 
therefore not give more than 670 calories. For the sake of com- 
parison with gas engines, assume a steam engine working at 15 
atmos. pressure. ‘The total heat contained in 1 kg. of steam at this 
pressure (corresponding to 200° C.) is— 

606°5 + 0'305 x 200 = 667°5 calorics. 

A cubic metre of gas burnt under the boilers can then evaporate 
as a maximum =- = 1003 kilog. of water, Thus in round 
figures a cubic metre of yas will generate a kilog. of steam. The 
evaporation may be increased by saving some of the heat escaping 
in the chimney by using feed-water heaters or economisers; but at 
most the yield would not be increased beyond 80 per cent., thus 
giving 12 kilog. of steam per cubic metre of gas. Under ordinary 
circumstances, a kilog. of steam at the boilers does not mean a 
kilog. of dry steam at the engines, owing to loss by condensation 
in the more or less extended ranges of steam-pipes. Therefore it 
is safe to repeat, without discounting future advance too heavily, 
that no more than 1 kilog. of steam is to be expected from a cubic 
metre of blast furnace gas, or about 0-062 lb. of steam per cubic 
foot. 


We have stated above 


Carbide,” says When burnt under a boiler, 350 to 400 cubic 
feet of carbon monoxide were required to yield 1 H.P.-hour, 
but in a gas engine 100 feet to 120 feet sufficed.” 

Prof. Aimé Witz, in a paper read at the International Gas 
Congress at Paris, gives the following proportions between 
the power developed by blast furnace gas under steam boilers 
and in gas engines :—“ According to the original statement 
of a famous inventor, smelting is really a secondary opera- 
tion of the blast furnace, which may be regarded as a 
gigantic gas producer, yielding 150 tons of pig iron on the 
one hand, and 600,000 cubic metres (21,186,000 cubic feet) 
on the other. Reckoning half this gas for heating the blast 
and for other purposes, there remains a surplus of gas from 
a blast furnace of 150 tons, sufficient to produce 3,500 H. b. 
in gas motors: 1,000 H.P., and sometimes not so much, is 
obtained with difficulty when the gases are used to raise 
steam.“ The ratio in this case between the gas engine and 
steam boiler is 3°5 to 1. 

The results given above may be summariscd as follows :— 

To develop 1 H. p.-hour by means of burning the gas in 
steam boilers :— 


Greiner 777 cubic feet of gas at about 100 B. Th. U. 
Bauerman . 826 P at 87:7 B. Th. U. 
Disd ier . 600 i at 100:0 B. Th. U. 
Expressed in B. Th. U. per n.r.-hour :— 
Greiner 7,700 B. Th. U. 
Bauerman 725,440 m 
Disdier 60,000 s 


And when all the surrounding circumstances are taken into 
account it may be considered that these estimates are very 
close to fact. 

(To be continued.) 


ELECTRICAL TRAMWAY EQUIPMENTS. 2 


Tur Brush Electrical Engineering Company have been the 
pioneers of British-made traction equipments, and credit is 
due to them for the successful manufacture of a line! of 
standard apparatus competing in cost and excellence with the 
foreign-made equipments, which were first in the field, and 
were backed by the prestige of a lengthened experience. The 
company can now point to equipments of their own manu- 
facture in which all initial difficulties have been surmounted, 
and can confidently affirm that to-day their traction 
apparatus holds a position second to none in every essential 
that makes for success. 

We illustrate their standard motor for lines of 3-foot 


1,000A TRacTION Motonr. 


6-inch gauge, known as the 1,000 type, and made with four 
different windings, to give 17 H.P., 25 H.P., 30 H. P. and 
35 H.P. at their standard rating. 

The lowest rated motor is specially suitable for tramways 
without heavy gradients and with single-deck cars, where a 
high speed is not required. It has a very high “force factor,” 
enabling a start to be made with a very small current. The 


—— — ců!] — ——— ee — — 2.5 65a bs poe 


è Electrician, October 12th, 1900. 
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35-H. P. motor of this type has been made simply to satisfy 
the demand which is frequently found in specifications, for 
a 35 H. P. to fit a 3-foot 6-inch gauge. The limitations of 
space available on a 3-foot 6- inch gauge are such as to make 
it inevitable that a motor to develop 35 H.P. must do so at a 
high speed. This means a low force factor and a very large 
increase of starting current. Apparently the only solution 
of an efficient equipment for narrow-gauge lines requiring a 
high speed on a gradient is the adoption of bogie trucks 


Armature down. 


1,000A Traction Moror. 


with four motor equipments, The 25-H.p. motor of this 


class is a serviceable compromise between these extremes, and 
fills all the requirements as to speed and tractive effort for an 
average line. We give its characteristic curve, which bears 
out our foregoing remarks. 

The rating of traction motors isa matter which is seem- 
ingly unimportant, but which, nevertheless, influences the 
purchaser, and the use to which the apparatus is put. The 
standard American rating is based on one hour's run at rated 
load with a temperature rise of 135° F. It is quite clear 
that this rating is empirical, and is not intended to represent 
actual working conditions. The Brush 
Company’s rating is based on a rise of 
115° F. after one hour’s run at rated 
load, and they claim that this represents 
more nearly the capacity of the motor 
to do its work without injurious heating. 

Besides the 1,000 type, the Brush 
Company are also offering a type of 
motor known as the 1, 200A type, 
which is suitable for tramways of 
standard gauge. This motor is rated 
at 35 H.P. at a low speed, and can 
handle the heaviest kind of holiday 
traffic on steep gradients without any 
danger of overheating. | 

The question of overheating is, in 
fact, the crux of the traction motor 
problem. The motors may exert on 
test, and show on their characteristic 
curves, the necessary combination of 
speed and torque, but the proof of a 
good motor is its capacity to work 
at a temperature that does not quickly 
bring it into the repairing shops. lt 
is true that performances are some- 
times demanded which are outside the 
possibilities of the dimensions available, 
but on the other hand, the influence of 
good ventilation will often go a long way. 

The ventilating arrangements in the Brush motors are 
very efficient indeed. The upper pole-pieces are slotted out 
from their face to the outside of the frame, and the openings 
are protected by a shield and a raised edge. The armature 
has a ventilating slot from the shaft to the periphery and air 
ducts parallel to the shaft supply air at a low speed, which is 
thrown out at the periphery, and blown through the pole-faces 
to the outside, This ventilation (which is, we believe, the only 
positive ventilation yet fitted to a traction motor) is extremely 
effective, und has enabled the Brush motors to be rated 20° F. 
below most of the motors of similar capacity on the market. 


Armature up. 


H2 CONTROLLER. ° 


The frame is made to open downward and the armature, 
by a very simple arrangement shown in our illustrations, can 
be lowered with the bottom half, or left suspended in the top 
half as may be convenient. 

Another feature of the motors is the application of auto- 
matic oil ring lubrication to the axle bearings. This 
improvement is óf the utmost importance in keeping down 
the cost of repairs and renewals. The life of the bearings 
is increased from three to four times that which is usual 
with grease lubrication, and the effect 
on the wear of the gear wheels is 
almost equally marked. The reason 
for this is often overlooked, which is, 
that any wear in the motor axle 
bearings leads to a displacement of the 
gear pitch circles and a corresponding 
increase of wear and low efficiency. It 
is, therefore, true economy to give as 
much attention to the axle as to the 
armature bearings, and without oil 
lubrication this is not easy to 
do. 

The Brush Company manufacture 
several types of controller, among them 
being the H1 single motor controller, 
H2 series parallel emergency brake 
type, HD2 series parallel con- 
troller with rheostatic brake, and 
the HG2 series parallel controller 
with emergency stop, and a regenerative position 
by means of which the car may return energy to the line 
when descending long and steep inclines. All these con- 
trollers are said to be made with an accuracy and attention 
to detail which are quite uncommon. 

Besides the two chief items of traction equipments, viz., 
motors and controllers, the Brush Company manufacture the 
smaller accessories, such as rheostats, fuse boxes and canopy 
switches. When in addition to this we remember that they 
are also one of the largest builders of car bodies, and that 
they have just begun to place a whole line of standard trucks 
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HD2 CONTROLLER. 


on the market, it must be admitted that they are in a most 
advantageous position to supply the growing demand for 
electrical traction apparatus. 


PROF. PERRY’S ADMONITION. 


During the month that has elapsed since the publication of 
Prof, Perry's inaugural address as President of the Institution 
of Electrical Engineers, a great number of comments and 
criticisms have appeared with reference to that stirring 
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speech; proving that the topic is of far reaching interest. 
His immediate subject was “ Electrical Engineering as a 
Trade and as a Science,” but it is generally recognised 
that his admonition is applicable to all professional men 
properly so called. It is obviously intended to urge British 
engineers to keep their mental mechanism in order, to stimu- 
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Characteristic ourves of 1,000A traction’ motor. 500 volts. Gear ratio 4°78. 
Wheels 30 inches diameter. Axlo speed (revolutions per minute) = miles per 
hour x 11°25. Armature speed (revolutions per minute) = miles per hour 
x 63°75. 


ELECTRICAL TRAMWAY EQUIPMENTS. 


late them to a sense of pride in their splendid calling, and at 
the same time it seeks to advise them to keep in competitive 
touch with the men to right and left of them. Their fight- 
ing weapon is to be mathematics, sharpened by contact with 
affairs, and, polished by disciplined imagination. If they 
succeed, engineering is to remain a profession. If they 
fail, it is to sink intoa trade. If they win, engineering 
institutions are to continue to be. societies for the advance- 
ment of knowledge in the applications of scientific principles 
to industrial needs. 
degenerate into mere trades’ unions. 

Some of Prof. Perry’s critics have expressed surprise at 
his lack of definitions, and his indiscriminate use of terma. 
He has no mercy on the “old mathematics,” whatever that 
may mean, but he thinks all things of the “new, mathe- 
matics,” though he does not deem it worth while to explain 
to his hearers wherein the distinction lies, No doubt this is 
the worst feature of the discourse, but his critics should 
remember his nationality, and that he is fighting, and that 
he is fighting against an injustice. It is obvious enough 
that he is declaiming against the fantastic illusions that pass 
as mathematics in those preparatory schools for young 
gentlemen, where Kuclid and Ptolemy stalk ghost-likethrough 
the corridors, doomed to all time to frighten youngsters 
into the stupidity that mathematics is unreal. Whereas, 
Prof. Perry would have them taught that mathematics is 
the most tangible thing in the universe, because it is the 
truest. He would have it brought home to them that every 
process in a mathematical development corresponds to a 
physical operation, that mathematics is but nature’s quiet 
method of knitting for her children, and he would insist 
that all her children should learn to knit. 

His next point is the importance of developing the 
imagination. No doubt here was another reason why he 
omitted a few definitions, He sees that mathematics cannot 
of itself people the universe, it can develop manhood, but it 
cannot make a gentleman, It is said that Prof. Perry has 
so clearly realised the importance of the study and assimila- 
ation of imaginative literature, that he gives his own students 
the option of perusing a novel, in place of answering a 
certain number of the questions set by him at examinations. 
The improvement in general knowledge among his students 
is thereby most strikingly developed, and it is observed that 
quite a number of them now read French with facility. It 
is in this appreciation of the more inventive, kindlier, more 
human aspect of humanity that we recognise the truth and 
force of the President’s address. A» we read such sentences 
as the following, we ask, ourselves are we here breakfasting 
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If they lose, such institutions are to 


with the professor, the“ poet, or the antocrat: ““ A strong 


imagination well under control, surely it is the’ greatest of 
mental gifts. I look around me and wonder how’ many of 
us really have it; and how many of us are only dull music 
hall-loving men, who scorn novels and poetry, who live 
utilitarian, material lives— whose aim is merely to make 
money.“ 

Here, again, comments have been raised on the view which 
Prof. Perry appears to hold with regard to music halls. 
The President, it would seem, is somewhat averse to them, 
and yet we doubt whether he would object to any of the 
younger members whose interest haply turns from a discus- 
sion on boosters to the study of the flora and fauna, getting 
up just for once from the quiet seats of the Institution to 
note the gyrations of a Paleaster asperimus at the local 
piscatorial establishment, For at no place in the world is it 
desirable to remain through a heated and disinteresting dis- 
cussion. Truly it is not far from Great George Street to 
Tothill Street. So near is the sublime to the ridiculous, By 
just.so much should mathematical wisdom be removed from 
imaginative instinct. That is the secret of genius. 

There is a good deal of useful advice offered bythe Pre- 
sident to individuals and to the profession of engineering. 
As regards the individual, he shows how easy is the descent 
from South Kensington. The man who loses the power to 
calculate, who loses his grip of the simple theory underlying 
his work, must sink.” He is applying. the principle of the 
survival of the fittest, while around him he sees the evidences 
of the increasing struggle for existence—the ever-growing 
complexity of machine-design, and the ever-present alertness 
of the “clever foreigner.” This must be combatted by 
superior knowledge, which again is only to be attained by 
revision of our methods of teaching, and by determination on 
the part of individuals to keep themselves to gauge. The 
critics complain that there is no time for such self-improve- 
ment. There is much truth in what they say, and some 
romance. Darwin expressed his appreciation of this 
difficulty as well as it can be put, and the way out of it, in 
his lofty words: I have worked as hard and as well as I 
could, and no man can do more than this.” We shall not 
fail for lack of this valiant example. 

The groundwork of the address is a consideration of the 
question of decadence, and here there is no want of definition. 
“ A profession implies the necessity for the exercise of all 
one’s past experience“; a irade differs from this because to 
a tradesman “the work is cut and dried.” We remember 
once asking the late Dr. Martin Duncan to direct us as to the 
best authorities on the Palaeozoic and Neozoic corals, His 
reply was that the subject was “ treated of in his own book 
on the subject, and “ dealt with ” in a certain part of a well- 
known compendium of science. That seems to us the true 
distinction between a professional man and a tradesman. 
The one treats of a subject, the other deals with it. Treat- 
ing of a subject should imply originality of thought and the 
introduction, so to speak, of new blood into the old stock. 


Dealing with a subject is an anemic reduplicating process, 


generally indulged in for some sordid gain. The progeny 
may be great, but is often weak, as when cousins marry, 
Prof. Perry comes to us like the friend of the family, and 
seeks to save the century from this dire calamity by his 
prescription of mathematics and imagination. We are 
obliged to ask ourselves: While there are men with such 
original views of things, can decadence be possible? With 
his love for the novel, no doubt he is an admirer of George 
Sand, who sometimes wrote with a “fond de réalité 
historique.” She pictures for us an old savant of two 
centuries ago, who laments: ‘ Nous vivons dans un siècle de 
décadence ; les races dégénerent, l'esprit de conduite se perd 
dans les familles. Anjourd’hui, pourvu qu'on fasse fortune, 
on ne regarde pas aux moyens, on ne craint pas de déroger., 
De noble, on se fait trafiquant ; de maitre, manceuvre ; 
d'architecte, maçon ; de maçon, goujat.” The reply to this 
is: “Il vaut mieux être un bon ouvrier qu'un maitre 


mädiocre, un grand artisan qn’un artiste vulgaire.” 


From Jeremiah to George Sand, from George Sand to 
Prof. Perry, covers a long period of recorded time; but 
the centuries survive our fears, The true tradesman—your 
business man—is as necessary to the engineering life of 
England as is the most imaginative mathematician. The 
Institution at Great George Street does well; it provides us 
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with every variation and type, including the mathematical 
imaginative tradesman. There is hope, therefore, for the 
new oentury, in which the developments of science are to do 
so much for man. Lambkin states it thus in his memorable 
„Newdigate poem :— 
Life is a vale, its paths are dark and rough, 
Only because we do not know enough. 


When science has discovered something more, 
We shall be happier than we were before, 


R. A. 


ELECTRICAL ENGINEERS R.E. 
VOLUNTEERS. 


On Monday evening last the members of the Active Service 


Contingent of the Electrical Engineers (R.E.) Volunteers 
were welcomed home at a dinner given at the Prince’s 
Restaurant. Toa great extent the hosts who proffered this 
welcome were the same as those who on March 3rd last 
entertained the contingent when leaving England for South 
Africa. A delicate and sumptuous repast having been disposed 
of, the chairman, Prof. John Perry (the President of the 
Institution of Electrical Engineers) proposed the usual loyal 
toasts, after which Sir W. H. Preece proposed that of “ The 
South African Detachment of the Electrical Engineers 
(R.E.) Volunteers,” coupled with the names of Lieut.-Col. 
R. E. Crompton and Capt. F. L. Lloyd, R. E. Sir William 
said it seemed but yesterday that the guests went forth in 
health and strength and all their natural beanty. Since 
that time they had experienced many joys and sorrows. 


He alluded to the various nses to which the force had been. 


put, and designated the Electrical Engineer“ as veritably 
the “handy man.” The Electrical Engineer contingent had 
passed through dangers and had done splendidly. Cheerful- 
ness and a determination to work away had stuck to them 
throughout the campaign. 

Lieut.-Col. Crompton said he had to respond for a respon- 
sible body of men. He had had to tell the same story several 
times over already and had tried not to contradict himself. 
He had heartfelt pleasure in meeting the hosts of the 
evening once again, and was glad to be able to say that 
94 per cent. of those he took out had come back again 
in safety, having had a good time in South Africa, with 
the merry Basuto alongside with his ever merry smell. 
He referred to the peculiarities and incidents of the line 
of march, especially to a ride on bicycles with Captain 
Leaf down a certain valley in which side-slip was much in 
evidence. The men of his force, he asserted, were the 
most intelligent of men from the most intelligent of pro- 
fessions. 

Captain Lloyd, in a valedictory address, spoke of the 
duties the contingent was required to perform, and said 
that they seemed generally to consist of moving heavy 
weights in a hurry; but whatever the work was, whatever 
had to be done, was done. In conclusion, he wished the 
men good luck ! and good bye! 

Mr. A. Siemens then proposed the toast of “The Elec- 
trical Engineers (R.E.) Volunteers,” coupled with the name 
of Major R. S. Erskine. Mr. Siemens made reference to the 
three systems of recruiting :—(1) The English; (2) that of 
Hanover, where he was born ; and (3) the Prussian system. 
Having enlarged on the merits and demerits of each, he said 
he was once dining in the company of the Archbishop of 
Canterbury who, in speaking of conscription, said : “ Would 
you, Mr. Siemens, take a young man from the bosom of his 
family? To which the speaker replied, “That, my lord, 
would depend upon the bosom.” | 

Major Erskine then gave some very satisfactory figures 
relating to the corps, with a complimentary reference to the 
adjutant. 

Mr. J. W. Swan, in suitable and sad terms, gave the 
toast of To the Memory of the Members of the Corps, who 
fell in the Service of their Country,” reading aloud the names 
of the four, namely, Sapper E. C. Short; Sapper W. C. 
Weakley ; Second-Corporal A. Holdaway ; and Sapper E. J. 
West, all of whom died of enteric fever. 

The toast having been honoured standing and in silence, 


Mr. Edmunds proposed the health of Prof. Perry, which 
Capt. Leaf seconded. | i 

Prof. Perry, in replying, iù a very happy speech, remarked 
that last year he was made the president of five shooting 
clubs, which, 3% voce, all involved a subscription from 
him. He then dilated on the wonderful future of the Elec- 
trical Engineers, after which the evening was brought to a 
close by the singing of God Save the Queen and “ Auld 
Lang Syne.” | 


— — 


The formal reception of the South African Contingent by 
the President and Council of the Institution of Electrical 
Engincers took pluce on Tuesday evening in the Coveut 
Garden Opera Honse, kindly lent for the occasion by Mr. 
Rendle and Mr, Forsyth. 

Almost every available seat was occupied in good time, a 
very large proportion of ladies lending brightness to the 
gathering. A guard of honour provided by the corps of 
Electrical Engineers Volunteers, under the command of 
Major R. S. Erskine, was drawn up round the area reserved 
for the reception, and the string band. of the Roval Engineers 
performed an excellent programme to while away the time of 
waiting. At 8.45 the President and Council took up their 
position on and around the dais, accompanied by members of 
the Institution and others holding commissions in the 
regular or auxiliary forces. The President was supported 
by Major-Gen. Salmond, R.E. The South African Detach- 
ment then marched in, under the command of Lieut.-Col. 
R. E. Crompton and Capt. F. L. Lloyd, R. B. At their 
entrance a roar of applause burst forth, while tlie band 
played See the Conquering Hero Comes,“ and the guard 
of honour presented arms. The detachment was composed of 
eight officers and 43 non-commissioned officers and men. In 
addition, two N. C. O's have accepted commissions in the Royal 
Field Artillery, seven N.C.O’s, and men have remained at work 
in South Africa, Lieut, J. H. Stubbs and Lance-Corporal 
C. H. R. Thorn are in hospital, and four, whose names are 
recorded above, died at the post of duty. 

The President, having read a letter from Lord Kelvin, 
expressing his regret that he was unable to be present, and 
his pride in being associated with the corps as Honorary 
Colonel, proceeded to read an, address of welcome to the 
detachment in the name of the Institution. Prof. Perry 
declared that Dr. John Hopkinson had created the germ of 
what would probably become the greatest and -best line of 
defence of the Empire; the detachment had carried out the 
first experiment, giving up positions and chances of pro- 
motion at a sacrifice which was particularly well appreciated 
by the Institution. After a feeling reference to the lives 
laid down in their country’s service, the President compli- 
mented the detachment on the extreme value of the services 
they had rendered, and on the common sense, resourcefulness, 
and moral courage which they had evinced, and which 
reflected honour upon the profession which they so worthily 
represented. 

General Salmond prophesied a great future for the Elec- 
trical Engineer Volunteers, and gave an interesting résume 
of the formation and training of the corps, and of its 
equipment for the South African campaign. The volun- 
teers themselves asked that Captain Lloyd, who was largely 
responsible for their training, should accompany them. The 
corps had done exceedingly good work, and had had a share 
of the fighting. 

Lieut.-Colonel Crompton, who responded for the detach- 
ment, was received with loud applause, and expressed his 
gratification with the magnificent reception given to the 
volunteers. - A close attachment sprang up between them 
and the Royal Engineers, in the reconstruction of the rail- 
ways in Orange River Colony; the work was not without 
excitement, with De Wet swooping down at times. Some 
details of the operations of the corps were given, but these 
may be deferred until the publication of the lecture delivered 

esterday. Lieut.-Colonel Crompton then presented to the 
Aa a Boer projector and dynamo exploder, which the 
corps had brought home as trophies. 

Captain Lloyd also responded, and said he was proud to 
have taken out the first and brought back the last section of 
highly trained scientific men. The harmony and cordial 
co-operation between the various branches of the forces called 
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for special remark, and a well-merited compliment was paid 

to the civilian electrical engineers of South Africa. 
Lieut.-Colonel Crompton then exhibited a series of lantern 

slides illustrating the work of the corps, some of which were 


lent by the ELECTRICAL REvizw, and have already appeared 


in our columns. ; 

The rest of the evening was spent in pleasant intercourse 
between the men and their friends, while a programme of 
instrumental music, directed by Lieut. J. Sommer, R. E., 
and of vocal music, directed by Mr. A. E. Izard, was 
performed. The President, later, proposed a vote of thanks 
to Mr. Frank Rendle and Mr. Neil Forsyth, for having 
kindly lent the Opera House for the purpose of the reception; 
needless to say, the vote was carried by acclamation. 

The function was in every sense a great success, and 
afforded a most appropriate termination to the proceedings 
in honour of the South African Contingent. 


CORRESPONDENCE. 


The Ethics of Electrical Engineering. 


In a journal devoted to local government matters there 
appears this week a note stating that Mr. „the con- 
sulting and resident electrical engineer to the Corpora- 
tion, has obtained permission from the Corporation to act as 
consulting engineer to other corporations, &c. This journal 
also advises municipal bodies to consult this gentleman upon 
any schemes they propose carrying out, 

Now, it is very seldom that anything appears in your 
journal on the ethics of electrical engineering, except when 
you have expressed your opinion upon a quarrel between two 
rival consultants. 

You have some weeks ago taken up cudgels on behalf of 
contractors against the employment of unskilled men and 
the dealing direct of manufacturers with clients. 

Your criticisms of the current specifications are very 
useful, and must tend to the production of specifications 
which shall, in addition to being to the credit of the con- 
sultant in particular, also be beneficial to the manufacturers 
and ratepayers. 

But so far I do ‘not think you have touched upon the 
question of municipal electrical engincers acting as advisers 
to other municipalities, and it would be interesting to have 
your opinion in an editorial. 

What chance is there for young consultants when. they 


have to compete under such conditions, and is it fair to the - 


municipal authorities who allow their engineer to do work 
for other public bodies ? | 


Does it not also look infra dig. for them to have to augment 


their salaries by having to do this, or that their Corporations 
did not consider their services valuable enough to pay them 
salaries sufficient to keep up their positions? 

Does one ever hear of the gas engineer, surveyor, sewage 
engineer, or water engineer of one Corporation being 
engaged by other Corporations to advise them? If not, 
then what is the difference in status between these and a 
borough resident electrical engineer, and why create a 
precedent ? | 

In your last week’s issue there appears the name of a 
- borough resident electrical engineer as one of the directors 
of a company which is secking powers for lighting several 
towns. Is this consistent with his position, and how can he 
attend to the interests of his own municipal authority ? 

Does not every borough electrical engineer sign an agree- 
ment to devote the whole of his time to the service of his 
Corporation? 

I know of one town where the borough electrical engi- 
neer, who has a large tramway undertaking in hand, 
devotes a large amount of his time to bothering with 
10 or 20-light wiring jobs for private consumers in the 
town, getting out specifications and supervising work. 

The borough electrical engineer of a town in the North 
is allowed by his Council to take on outside consulting 
work, and has a large lighting and tramway undertaking 
in his own town to attend to. This town I will call X. 


Some 12 months ago I prepared a scheme for a district 


council, a sub-committee of which was appointed to visit 


amount equal to nearly 20 per cent. 


— 


several towns, one of which was X. Two days after their 
visit to X, the clerk to the district council received a letter 
from the borough electrical engineer offering his services as 
consultant! i 

I am glad to say that this district council refused his 


offer, as the principle was unsound ; and why should they 


engage the services of someone who was being well paid for 
looking after the interests of his own ratepayers? eo 

You will notice that I have only touched upon the 
question of a resident engineer advising other local authorities, 
and not on any new, or extension works, in his own town. 

I think, Sirs, you will deem this matter of sufficient im- 
portance to give it your unbiassed and, as usual, fair con- 
sideration, 

Consultant. 


P.S.—You will, no doubt, remember the- words of a coun- 
cillor at an important city in the North a few months ago, 
who, when the borough electrical engineer wanted to engage 
in electric company promoting, said that he (the B.E.E.) 
must either give all his time to the Council or “ shunt.” 
He did the latter. How is it such councillors are not found 
on other corporations who have some business insight in 


them in this direction? 7 


110 v. 220-volt Supply. ! 


Referring to my letter of November 26th, inquiring for 
some further data on above subject, I am sorry Mr. Boot has 
not yet been able to publish same, although I notice in your 
issue of December 7th a statement of accounts of Tunbridge 
Wells station, which may be intended by him to supply the 
necessary blank in his previous articles, 3 

On comparing the figures given in these accounts I find 
that although the gross revenue in 1899 shows a reduction 
amounting to a little over 24 per cent. as compared with 
1898, the total cost of production was practically the same 
in both years, and the gross profits were reduced by an 


e — 


It will therefore be evident that the saving to consumer 
was not brought about by changing over from 110 volts to 
220 volts, but was altogether due to the alteration in method 
of charging for current, as, indeed, one having a knowledge 
of the subject would naturally suppose. 

Thus your remarks in “ Notes of issue of November 
16th, that “Surely this constitutes a new and powerful 
argument to induce consumers to accept the change is, I 
think, premature, and, to say the least, misleading to the 


consumer, who is not usually aware of the extra expense 


entailed by him in many ways, principally in upkeep of 
lamps, and the more stringent regulations of the supply com- 
panies, who reap the only apparent benefit, i. e., the greater 
lamp-carrying capacity of their existing street mains. 

T. H. McMurray. 


[Our correspondent should in fairness have quoted the 
sentence immediately following his extract from our note, in 
which we asked Mr. Boot for further particulars as to the 
system and rate of charging in the two cases, 

We believe that almost invariably the price to consumers 
is lowered when ihe pressure is raised, a8 was done at Tun- 
bridge Wells. Seeing that the distributing apparatus costs 
something like half the total capital outlay, and that the 
change enables, roughly, four times as many lamps to be 
supplied without material increase in this item except for 
service connections, it is clear that the price ought to be 
lowered.— Eps, El. EC. REV. ] 


— — ͤU— — — 


Information Wanted. 


Although living in a district where a large quantity of 
electric appliances are made, I am a perfect ignoramus on 
the question of electric lighting and its application to isolated 
houses; I mean where they have no public supply to draw 
upon. | 
1 am a farmer, and for the purposes of food preparation 
for my stock, I have a small 3-H. P. steam engine, but pro- 
pose replacing it with a 6}-B.H.P. oil engine, and thought, if 
possible, I should like to add the electric lighting of my 
house and premises to its work. Would some of your corre- 
epondents kindly tell me (1) if this is feasible; (2) what other 
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apparatus beyond the engine I should require; (3) approxi- 
mate cost of same, also of installation, say, at per. lamp. 
Any information on the subject will be gratefully received. 
. Thanking you for inserting my inquiry,— 

á 4 Complete Novice. 


Jam making a galvanometer of the Deprez d'Arsonval 
type, and would like to know if the readings on the scale are 
proportional to the currents, irrespective of the size and 
strength of magnet, also of the resistance of the coil, and 
mode of suspension. 
be any advantage in making the magnet this shape— 


with an iron ball to intensify the field, and a coil made 
circular, to fit the poles; also would the deflections be pro- 
portionate? The third and last question is: Do you know 
whether, in the treatment of rheumatism, the constant cur- 
rent from cells alone, or the mild shocks from an induction 
coil, have had the best effects ? 

Sparks. 


[The readings on the scale of a d’Arsonval galvanometer, 
with a spot of light, are exceedingly nearly proportional to 
the current strength, irrespective of the dimensions, &c. 
The pattern suggested, with an iron ball inside the coil, is 
not nearly so easy to make or so satisfactory in use as the 
narrow coil type devised by Mr. Mather, and shown in the 


=e 


SECTION. | 


Puan. 


accompanying sketches. Information on the subject will be 
found in the ELectRricaL Review, Vol. xxvi., p. 391; Vol. 
XXX., pp. 64 and 788, and elsewhere, 
We regret that we are unable to deal with the last query ; 
Ear one of our readers will kindly reply.—Eps. El. c. 
EV. 


THE PROPOSED ELECTRICAL CON- 
TRACTORS’ ASSOCIATION. 


e — N 


WE have received a good deal of correspondence relating to a 
proposed Electrical Contractors’ Association, some of which 
has already been printed in our“ Correspondence ” columns. 
We now print a further instalment of lettera, which give 
expression to the views held by a number of electrical con- 
tractors who are anxious to protect their own interests. We 
would especially draw attention to the letter of Mr. 
Rowland E. Dixon, of Leeds, which urges all interested to 
join in the movement, so that the Association may be a 
strong one. Perhaps those who are prepared to attend 
& meeting to be held in London, say about February 
Ist, will send a letter to this effect to“ Convener,” care of 
ELECTRICAL REVIEW. 


Re Electrical Contractors’ Association. 


With reference to the correspondence you have kindly 
inserted in your paper on the above subject, I think, in view of 
the very strong feeling of dissatisfaction amongst the electric 
lighting contractors and the unsatisfactory condition of the 
trade, that a suggested meeting should be called in London, 
say February 1st, or any other convenient date. 

It is very necessary that this meeting should be attended 
from all over the country, as unless the movement is universal 


I would like to know also if there would 


as regards England, the Association would not be strong enough 


to bring pressure to bear upon several manufacturers who 
will credit anybody passing as an electrical engineer and 
direct to consumers. Other points for the Association to 
take up are registration of wiremen, equitable clauses in con- 
sulting engineers’ specifications, &c. 

Anticipating a representative meeting, further notes are 
unnecessary if such a meeting be convened, asking all con- 
tractors to forward their names under the two questions :— 
(a) Will you join the Association and attend the meeting? 
8 Will you join the Association if unable to attend the 
meeting ? 

I would suggest that the Association be formed on the follow- 
ing lines, having a general meeting yearly or half-yearly in 
the different large centres, and the country to be divided into 
districts, having meetings of local members monthly. 

I sincerely hope the calling of this meeting will be cor- 


- dially responded to, and that all contractors will take the 


matter up energetically by using their local influence to 
induce other contractors to join and attend the meeting and 
form a strong Association. 
ROWLAND E. DIxOx. 
Leeds, December 15th, 1900. 


A Cheltenham electrical engineer writes :—‘ Re proposal to form 
a Wiring Contractors’ Association, I am strongly in favour of sucha 
scheme, and, in fact, some years ago attempted to get one up, but 
owing to want of support, the matter fell through. I think that, 
owing to various causes, the starting of such an association is now 
absolutely necessary, and I should be glad if you would kindly add 
my name to those who are supporting the scheme.” 

A firm of electrical and mechanical engineers in the City writes: 
—“ It seems to us an almost hopeless thing for contractors to hope 
for a legitimate profit whilst business is conducted upon present 
principles. It is not merely a question whether manufacturers of 
electrical apparatus and accessories shall supply people who are not 
in the trade, it is rather a question whether people who pay their 
accounts regularly and promptly shall enjoy no privilege which is 
not extended to an impecunious plumber or blacksmith who assumes 
the trading title of ‘electrical engineer.’ As electrical contracting 
stands at the present moment, one must conclude that it is not a 


question of making profits by trade, but of living upon the credit 


~ 


and reputation which is attached to the carrying out of certain 
work. 

“It is highly desirable that at the earliest possible moment, 2 
Contractors’ Association be formed, a strong and resolute association, 
one that can be in a position to force its conditions, not merely 
upon the manufacturers of material, but upon councils and local 
authorities for whose work they tender. It seems to us that con- 
tractors should have some opportunity of protesting unitedly against 
the dictatorship of local engineers, or the nominee of local authorities. 
It is known to many contractors that most specifications are s0 
worded that everything is left to the discrimination of an appointed 
engineer, whose chief care is to improve his position in the eyes of 
those who retain him, at the expense of the contractor. In conse- 
quence, no engineer, in our opinion, should be sole arbiter as to the 
way in which the contract shall in its minute details be carried out, 
or there should be some definite standard of work. We have a 
strong instance in point. In one of our County Council contracts it 
was stated that everything should be done to the satisfaction of the 
engineer, what was to be done was not definitely described. 
Naturally, we concluded that the same methods, the same systems, 
and the same principles would be observed as in all other large ocon- 
tracts that we had been connectéd with, but that very dangerous 
clause, ‘to the satisfaction of the engineer,’ contipually obtruded 
itself, and the consequence is, we are obliged to do work, we under- 
stand, without any hope of appeal against it, costing three times 
what we estimate it would cost. Plugging walls every 15 inches 
with plugs squared accurately is a feature in this contract, and we 
venture to state that no building in this country has ever been 
plugged for the fixing of casing to such an abnormal extent, as the 
engineer who supervises our County Council contract requires. 
This, however, is only one of many objections; we maintain that 
public bodies in issuing their specifications should minutely detail 
what they require, so that contract work shall not be a dangerous 
speculation.” 

“Another matter suggests itself: Contractors should have some 
command over the labour which they engage. There is a growing 
inclination to sub-divide work ; various tradesmen consider that they 
should do everything that is to be done with the material that 
belongs to their trade. A labourer must not break a brick or cut a 
hole in a brick—it is bricklayers’ work; to chop a peg is carpenters’ 
work; and upon one of our contracts this trade union jealousy has 
reached such a pitch that, in order to avoid a serious strike, which 
would have thrown some 2,000 men out of employment, and have 
brought serious loss upon some of our co-contractors, we agreed that 
plasterers should remove the plaster from the face of walls before 
the bricklayers cut holes in the brickwork for the carpenters to fix 
plugs therein. We should be perfectly willing to co-operate in 
endeavouring to secure for contractors the privileges and rights 
which, at the present time, very few of them, we are sorry to Say, 
are anxious to obtain.” 

A Failsworth firm writes:—" We think an Electrical Contractors 


— 
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Association a very desirable thing for mutual protection and advance- 
ment, and would be willing to join. 

“As the distance to any one centre in the country would be too 
great to travel to ordinary meetings, it would be desirable to have 
district centres. We should certainly have a centre for the Man- 
chester district.” z 

A firm of contractors at Birmingham says:—“The proposed 
Association as above meets with our hearty approval, and if carried 
through should be a great benefit to the trade in a variety of ways, 
viz., the elimination of the jerry contractor and his kindred, the 
registration of competent workmen, and the bringing before manu- 
facturers the necessity of running straight. It is notorious that 
many suppliers do in many cases go behind contractors, and quote 
their customers the same terms as they give to the trade. To give 


an instance of this: we recently quoted a customer, a restaurant 


keeper, for a pair of enclosed lamps of a certain well-known make ; 
our customer writes to his insurance company (in the North) asking 
if they have any objection to offer to the lamp. By some means 
the maker’s representative is informed, and promptly sends a list to 
our customer quoting him 2/3 of trade discount off, and secures the 
order. Whilst one contractor can have but little influence to check 
this real and growing grievance, an Association could exert a heavy 
pressure, and teach effectively to suppliers the faet that it is nota 
wise thing to run with the hare and hunt with the hounds. Again, 
something might be done towards standardising accessories, &c. In 
*short, such an Association, if wisely managed, cannot help but be of 
great gain to our trade.” 7 

A Southport firm writes: — In my opinion such an Association, 
formed on the lines of, say, the Master Builders’ Association, with 
meeting places in the large centres throughout the country, is the 
only solution to the many difficulties under which a legitimate con- 
tractor has to labour at the present time. There are many matters, 
on which such an Association would, no doubt, have a very bene- 
ficial effect, such, for instance, as the specifications issued by con- 
sulting engineers and municipal engineers, which very often are too 
vague ; the action of municipalities entering into competition with 
contractors, which often is very unfair competition; the control of 
the wholesale houses, many of whom will sell to large consumers, 
who, by the way, should be the contractor’s best customers, at as 
good terms as the contractor. Then there is our old friend the jerry 
wireman, who requires special attention. I should be pleased to 
attend a meeting of contractors to.consider the matter, and sub- 
scribe my address, so that anyone who is in favour of same may 
communicate with me direct.” i i 

“ B,” a City of London electrical engineer, "entirely agrees with 
the remarks of A Contractor in a recent issue,” and says “I think 
the remedy he suggests is the best method of improving the existing 
conditions of things. A recent specification I tendered to contained 
many conditions of an unfair nature, more or less similar to those 
frequently met with. The people for whom this work was to be 
done formed a committee, who employed an architect, who in turn 
employed a consulting engineer who was the chief engineer at 
the supply station. A clause in the specification stated that all 
work and material must be such as to satisfy the demands of the 
architect, the chief supply engineer, the Fire Insurance Company 
and the committee. The first three of these parties had power to 
condemn the use of anything or everthing without assigning a 
reason. Another clause made the said engineer sole arbitrator in 
case of any dispute arising. The work under this specification 
might be carried out with the highest skill, the best material pro- 
curable, and within the time limit, and pass the most stringent tests, 
and yet, according to the terms under which he works, the contractor 
might be refused payment. If the architect, or his proxy, or the 
Insurance Company, or the central station engineer disagreed 
amongst themselves, all the contractor could do would be to stand 
by and await the pleasure of their agreement. 

“A matter it would be well, perhaps, to consider is whether an 
architect should be at liberty to buy electric light fittings at trade 
price and supply them directly to his client at this price—a method 
occasionally adopted. 

Another undesirable form of competition exists in the practice, 
not altogether uncommon, of a superior wireman employed by a firm 
in a district where there may be some scope for work, canvassing 
the inhabitants in his own name and underselling his own employer. 


There are men who not infrequently so endeavour to ‘run with | 


the hare and hunt with the hounds.’ They have no establishment 
charges, are often financed by the customer, and are absolutely 
irresponsible. If anything is subsequently found wrong with their 
work, they themselves have probably disappeared from the neigh- 
bourhood, having been engaged by another firm in a different pan 
of the country ; even if they were found, no damages could be 
obtained from them. The names of such men should be circulated 
amongst all allied firms, and the man convicted of such dealing, 
however good workman he may be, should be refuscd any further 
work by these firms. 

„J feel sure that some such method as that suggested by A Con- 
tractor’ is the only way of effectually dealing with the present 
condition of things.” 

A Dewsbury electrical engineer says: I should be very glad to 
subscribe to and become a member of an Association to (1) prevent 
manufacturers from selling goods to contractors’ customers or others 
outside the trade at trade prices; (2) contractors to be registered, 
also fittings, &c.; (3) certification of wiremen and fixed minimum 
wage. I should be glad to attend any meeting in this district, or 
to do anything in my power to enable the scheme to succeed.” 

Another London firm of electrical contractors is very strongly in 
favour of such an Association, and would suggest that if communi- 
cations are received from some of the leading firms, a general meet- 
ing should be called to discuss the many grievances from which the 
trade is now suffering. 


Messrs. G. N. C. Mann & Co., Norwich, write: As already 
stated in your columns, we shall be only too delighted to join in 
and to do anything in our power to further the proposed Association. 
Our views are to a large extent similar to those of your other 
correspondents, and we need not repeat them.” 

“J. W. B.“ says: A Contractor's’ letter, published in your issue 
of November 9th, contains some suggestions of value toward this 
subject, but I would draw the attention of all who are giving the 
matter serious thought to the question of fixing minimum selling 
rates, as being a very dangerous expedient, and economically wrong 
in principle. Let any Association which may be formed check its 
members by establishing minimum standards of quality and sim- 
plicity in material and workmanship, which should be such as to 
permit of work being carried out at the lowest figures consistent 
with permanency and safety, but beyond this they should leave the 
natural course of events to eliminate such of their members as may, 
through ignorance or folly, execute work at prices which entail loss 
to themselves. The principle of fixing limite to selling rates is 
attractive, but scientifically wrong, and bas failed in the case of 
commodities for which there is a much greater demand than installed 
electrical equipments.” ; ö 

“ Nobilis writes: There is great need of an Association of 
Contractors such as Contractor writes of. In this borough it 
would surprise you what a number of electricians have sprung up 
like mushrooms within the last 12 months, one among them being a 
retired policeman. I suppose he gained his experience of elec- 
tricity by pushing the servants’ bell while calling on the cook. To 
all these the Corporation have sent to inquire their prices for free 
wiring, including gasfitters, who see a large portion of their living 
gone and take up electric lighting to make it up. Of all these the 
average has been taken as the basis of the Corporation’s prices, and 
the enclosed form is the result of their deliberations. If there was 
an Association of Contractors this could not have happened, and the 
Council, who are so anxious that sweating should not exist in the 
borough, would have found it impossible to sweat contractors. I 
heartily agree with the scheme formulated by ‘ Contractor,’ especially 
relating to manufacturers supplying at trade prices to customers, 
and I should be one of the first to subscribe my name.?“ 

We have also received several other letters on the same subject, 
but not for publication. 


PHYSICAL SOCIETY... 


Ordinary meeting held in the Physical Laboratory 
of the Royal College of Science (by invitation of Prof. Rucker) 
December 14th, 1900. 


A paper “On ELECTRIC INERTIA AND THE INERTIA OF ELECTRIC 
CONVECTION ” was read by Prof. A. SCHUSTER. À 


Calculations of self-induction are based on the assumption that 
the currents which traverse a conductor fill it continuously, the flow 
being treated as that of an incompressible liquid. The assumption 
is generally recognised not to hold in the case of electrolytes where 
electricity is conveyed by a number of irregularly distributed ions. 
In the immediate neighbourhood of such an ion the magnetic field 
is many times greater than that calculated on the supposition of 
continuous distribution, and hence the total magnetic energy is 
underestimated. What is universally recognised in the case of elec- 
trolytes must also be conceded when the current is conveyed by a 
gas, and the idea is gaining ground that even in solid conductors the 
current consists of positive and negative electrons moving with 
different velocities. It is the object of the paper to calculate 
the additional terms which become necessary for the evaluation 
of self-induction, and to discuss the possible cases in which 
the corrections may affect experimental results. The mathe- 
matical investigation shows that it is necessary to add a cor . 
recting term containing a quantity which may conveniently be 
called electric inertia. The author has calculated the numerical 
value of this quantity in the case of a solid conducter and finds it to 
be about 2 x 10-"C.G.S. units. It is of the dimensions of a surface. 
The experiments of Hertz have proved that if electric inertia exists 
it must be less than 18 x 10-*. In the case of liquids and gases 
the electric inertia of the moving ions becomes much more 
important, and the calculation of self-induction by the ordinary 
processes gives erroneous results. The introduction of a termrepre- 
senting inertia alters the general equations of electri¢ motion, and 
the author has applied his modified theory to Leyden jar discharges, 
the electrodeless discharges of J. J. Thomson, and the electro- 
magnetic theory of light. In the case of electrodeless discharges 
in a vacuous globe, it is suggested that the absorption of energy 
may not only be due to the conductivity of the gas, but also to the 
inertia which it possesses. 


A paper “On MaGNETIO PRECESSION” was then read by the 
same author. i 


The most delicate method of investigating the influence of elec- 
tric inertia is based on the electromotive forces introduced by the 
motion of conductors carrying electric currents. If electricity 
behaves like a body possessing inertia, the rotation of a body 
through which currents pass should affect the flow of these currents 
in the same manner as the earth's rotation affects the direction of 
currents of air. If the earth’s magnetism is due to electric currents, 
it is interesting to see if the effects of inertia can explain the 
secular variation. The investigation shows that a magnetic pre- 
cession of the character of the secular variation would be produced, 
but that the precession would be very much slower than the varia- 
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tions actually observed. The subject is worked out mathematically, 
dealing first with the case of currents in a spherical shell, and then 
extending the result to the case of a solid sphere. The calculated 
period of a cycle comes out as 7 X 10! years. If the currents were 
confined to a thin slice of the earth, the time would be reduced to 
about 14 x 10° years. To produce the actual period of the secular 
change, the current sheet would have to be of molecular dimensions. 
This suggests the possibility of the phenomenon of secular variation 
being rather of a molecular than a molar character. 

Prof. RockEn congratulated the author upon his attempt to solve 
the problem of terrestrial maguetism, and expressed the hope that 
further calculation would throw more light upon this difficult 
subject. 

Mr. BLAKESLEkX asked if the time of the secular variation would 
be altered if the interior of the earth were liquid or solid ? 

The CHAIRMAN observed that the precession was rapid in the case 
of athin layer of gas, and mentioned J. J. Thomson’s notion that 
the electrons were thrown off by centrifugal force and formed 
a molecular layer. Hertz, in his experiments on electricity, had 
looked for material inertia besides electro-magnetic inertia. In 
the present theory the distinction disappears, and there is only one 
inertia, aud that electro-magnetic. 

Prof. AYRTON said if the two forms of inertia were electro- 
magnetic, he would like to know why in detecting the second form 
it was necessary to associate it with an absorption of energy, as in 
the case of an electrodcless discharge. In the case of ordinary self- 
juduction there is no absorption of energy, aud if there is absorption 
in the sccond form and if they are both electro-magnetic, he would 
like to know the difference between the two. ; 

Prof. ScuusrEr, replying to Mr. Blakesley, said that if the 
intcrior of the carth were treated as liquid the period of the cycle 
would be about 100 times less. In reply to Prof. Ayrton he said 
he had only cited one experiment to show that a phenomenon 
explained by the gas being a good conductor could also be explained 
by its electric inertia. It was impossible to say in general whether 
self-induction caused an absorption of energy or not. 


Prof. A. W. RUCKER read a paper “ON THE MAGNETIC FIELD Pro- 
DUCED BY ELEcTRIC TRAMwars.“ 


Taking the case of a tramway in which the current flows along a 
trolley wire from the power house, and returns partly through the 
rails and partly as earth currents, the author has shown that the 
vertical disturbing force at any point is due to the currents in the 
feeders and rails, and thatthe carth currents affect the horizontal force 
only. Experiment shows that it is chiefly the vertical force instru- 
ments which are affected by the establishment of an electric rail- 
way, and since this disturbance is duc to the wires and rails, it is 
impossible for an observatory to be protected by rivers or other 
natural features of the district. A preliminary investigation is 
based on the assumption that the trolley wires and rails are insu- 
lated conductors, and that a fraction of the whole current returns 
along the rails to the geucrator. The effect of the railway at a 
distant point is due to the difference of the current in the 
trolley: wire, and the hypothetical uniform rail current, the 
effect of which, at the point considered, is equivalent to the 
actual rail current, which varies from point to point. It is 
thus shown that the disturbance increases with the length of 
the tramway, aud fora tramway of given length the disturbance is a 
maximum at points on a line perpendicular to and bisecting it. 
Experiments made at Stockton on the magnitude of the disturbing 
force gave, with the vertical force instrument, a leakage of 16-3 per 
cent., and with the horizontal force instrument, a leakage of 15:9 
per cent. ; a fairly close agreement. The assumption that the ter- 
minals of the line are above and below the average potential of the 
earth by the same amount respectively, and that the leakage at any 
point is proportional to the potential difference between the rail and 
the earth, leads to the ordinary theory of a Fourier bar. This more 
accurate assumption has been developed and applied to the results 
obtained at Stockton. The leakage, as calculated from the amperes 
tnd volts, comes out as 20 per cent. The calculation of the dis- 
turbing vertical force gives 10˙5 x 10 C. G. S. units, which is iu fair 
ugreement with the value 7 x 10 actually observed. In con- 
clusion, it is pointed out that for practical purposes it is sufficient 
to deal with the average return current through the rails, the for- 
mule for which are quite simple. 


Dr. R. T. GLAZEBROOK read some NOTES ON THE PRACTICAL ` 


APPLICATION OF THE THEORY OF MAGNETIG DISTURBANCES BY 

EARTH CURRENTS.” 

In this paper the author has thrown the extended formula, 
obtarued by Prof. Rucker in the previous paper, into a workable 
form, and has tabulated numbers which show at what distances the 
disturbances are negligible for tramways of different lengths. 

Prof. R. THRELFALL exhibited and described a “ Quartz-Thread 
Gravity Ralance.” 

Mr. Watsos exhibited a set of half-seconds pendulums, 

The Society then adjourned until January 25th, 1901. 


LEGAL. 


WOLVERHANPTON ELECTRIC TRAMs. 


Brrork Mr. Justice Joyce, in the Chancery Division on 
Tuesday, the case of the Mayor and Corporation of Wolver- 
hampton r. British Fleetrie Traction Company, Limited, was 
mentioned. 


' H. T. Crewe. 


Mr. Huemes, Q.C., who represented the Corporation, said his 
Lordship would remember that this action was brought to enforce 
specific performance of a contract contained in an Act of Parlia- 


‘ment for the sale of the defendants’ tramway undertaking within 


the borough of Wolverhampton to the Corporation, and was argued 
some few weeks ago. His Lordship's decision was that the Corpora- 
tion was entitled to specific performance, and that, in fact, was 
not really in dispute in the trial. The defendants, howerer, 
contended that they were entitled to running powers, and the 


question which now arose was as to whether interest was payable 


from the date upon which the contract was to have been completed. 


The learned Registrar said that the question of interest could not be 


left open owing to the form in which the judgment was entered. 
He therefore asked his Lordship to fix a day upon which this point 
left open could be discussed. 

Mr. Justice Joyce: I will hear the arguments on Thursday. 


THE Crry oF Lonpox ELECTRIC LIioRTrNMG Company v. THE 
MAYOR AND CORPORATION OF LONDON. 


In the Court of Appeal on Monday, before Lords Justices Rigby, 
Vaughan Williams and Romer, application was made that this 
appeal, which was in the day’s list for hearing, might stand over for 
the convenience of counsel. 

Lord Justice Riasy protested against the numerous applications 
which were made to postpone the hearing of cases after they had 
appeared in the lists. For the future no change whatever would be 
made in the lists. 

CouNsEL said the application was for the convenience of Mr. 
Cripps, Q.C., and. Mr. Swinfen Eady, Q.C., but he might say that 
the case was a heavy one aud would occupy at least two days. 

Lord Justice Riasy: I don't think any trouble is taken about 
these matters. Counsel seem to think they will always get con- 
sideration, even though the cases are in the paper, and the Court is 
hampered in its work. It is, however, an argument in your favour, 
that the hearing of the case now may be inconvenient to us, and on 
that ground, and on that ground alone, we will allow the case to 
stand over until the next sittings. 


BUSINESS NOTES. 


Books Received. — Practical Lessons in Metal 
Turning,” by P. Marshall. London: Dawbarn & Ward, Limited 
28. net. 

“Principles of Magnetism and Electricity,“ by P. L. Gray. 
London: Methuen & Co. 38. 6d. 

“ Calvert’s Mechanics’ Almanack.“ London: John Heywood. 4d. 

“The Practical Electrician's Pocket-Book for 1901,” edited by 
London: S. Rentell & Co. 1s. 


British India Tariffs.— The Board of Trade have 
received from the India Office copy of a Customs circular stating 
that dynamos, accumulators, motors and electric fans are to be 
treated, for tariff purposes, as machinery, and, as such, exempted 
from import duty under No. 14 of Schedule IV. of the Indian Tariff 
Act, VIII. of 1894, read with the notification No. 3, 192, dated July 
12th, 1899. Some of these articles if very small and intended 
merely for use in laboratories might, perhaps, be fairly regarded as 
“ appliances,” but it would be difficult to draw the line between 
the two classes, and the Government of India consider that it will 
be better to treat them all as machinery.“ This rule applies only 


to the articles named. Electric lights (? lamps) and cables will con- 


tinue to be treated as appliances,“ and be liable to import duty 
under No. 49 of Schedule IV. - Board of Trade Journal. 


Cults Nuisance Case.—0n appeal, Sheriff Crawford bas 
confirmed Sheriff-Substitute Burnet's judgment, finding that the 
electric lighting station at Cults, Aberdeen, constitutes a nuisance, 
and grauts interdict against its continuance, it having been stated 
at the bar that the defenders did not intend to adopt remedial 
measures. The case is to be appealed to the Court of Session. 


Diary.— Messrs. T. Bolton & Sous have issued a very neat 
pocket diary and note-book for 1901. It is of convenient size, and 
allows room for a few brief notes in each day's space. 


Dissolutions and Liquidations. —A petition for the 
winding-up of the Rhea Insulite Syndicate has been presented to 
the Courts by Volenite, Limited, and will be heard in London on 
January 16th. 

The Macroom and District Electric Lighting Syndicate, of Man- 
chester, is winding-up voluntarily, as it cannot coutinue its busi- 
ness because of its liabilities. Mr. Henry Shaw, of Rosamond 
Street East, Manchester, is liquidator, and all particulars of debts, 
&e., should be sent to him by January 29th. 

Messrs. D. Urquhart and J. M. Small (Urquhart & Small, consult- 
ing and electrical engineers, of 17, Victoria Street, Westminster 
Lave dissolved partnership. Debts will be attended to by Mr. 
Small. 


Electric Light and Insurance. — The Fine Art and 
General Insurance Company, Limited, announces a new departure 
in its business. Insurance companies have not been, as a rule, over 
anxious to recognise the value of electric lighting iu lessening fire 
hazard, but that the Fine Art Company is fully alive on this pul 
is evident from a concession which it is now making upon premix? 
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where such light is used. It grants substantial reductions, seldom 
less than 10 per cent. off the current rates in such cases where the 
work bas been suitably carried out by fully qualified and experienced 
engineers. This company, it will be remembered, was an exception 
to the rule when certain other insurance companies, a few years ago, 
were charging extortionate premiums, in the belief that because 
there had been one or two fires in London, central electric lighting 
stations were dangerous risks. The Fine Art Company has since 
secured the insurances of the principal municipal electric lighting 
stations throughout the country, and many company works as well, 
the amount covered in many instances ranging from £25,000 to 
£50,000. A practical testimonial such as the existence of this pre- 
5 rate will be a help to electric wiring contractors and 
tters. 


Fire.—Late last Saturday night a disastrous fire broke 

out at the premises of Hooper’s Telegraph and India-Rubber Works, 
Limited, at Millwall. Before thg firemen arrived the mill and 
testing room were alight, and soon afterwards the stiffish breeze 
which was blowing drove the flames across to two more large struc- 
tures, used as engine rooms and machine shops. When it was seen 
that the local fire brigades were unable to cope with the outbreak, 
Commander Wells despatched a force of 21 steamers and 130 fire- 
men to the scene, and proceeded to the fire himself to direct the 
operations. The new fire float Alpha was ordered to proceed from 
her moorings at Blackfriars Bridge to Millwall Docks, and similar 
orders were given to the float at Cherry Garden Pier, Rotherhithe. 
At midnight the fire was at its height, and was being attacked both 
from the land side and from the River. At that time thg roofs of 
premises belonging to Messrs. W. F. Dennis & Co., engineers, and 
Messrs. Rait & Gardiner, engineers, ignited, and it seemed at one 
time as if the whole of these premises would become involved. It 
seems that the fire took a course right through the centre of the 
works, leaving the shops on either side untouched. The cable 
machines, the mill, and the testing room were most seriously 
affected, but the braiding machines, cable tanks, and rubber goods 
factory were not touched. A large amount of electric lighting cable 
was being turned out, and other very pressing orders were in hand; 
in fact, a large staff was engaged at the works until early in the 
evening ; cables for the War Office and the Great Northern Telegraph 
Conipany were practically ready for delivery, but were destroyed. 
Business is proceeding in certain departments, and although it will 
be some few weeks before the works are quite right again, all orders 
will be attended to as promptly as possible. 


The Hammond Joint Box.—We are informed that the 
Improved Electric Glow Lamp Company are taking up the sole and 
exclusive rights of the Hammond joint box, which was recently 
described in these columns. l 


The Robey Engine at the Paris Exhibition.— 
Messrs. Robey & Co., Limited, of Lincoln, at the close of the Paris 
Exhibition have been awarded a Gold Medal for the excellent work 
done iby the engine of 550 H.P. exhibited by them for supply- 
ing electric light and power to the Exhibition. It is worthy of 
notice that only three English engineers undertook to supply 
electricity, and the highly satisfactory manner in which the 
engine fulfilled all demands made on it has resulted in the above 
award. We are informed that during the daily runs at the Exhi- 
bition there was no stoppage of the engine from any cause what- 
ever, a distinction which is shared by only one other engine of the 
many exhibited. 


Trade Announcements.—The British Electric Meter 
Company, Limited, has removed its secretarial offices to Wardrobe 
Chambers, 146a, Queen Victoria Street, E.C. 

Mr. A. P. Lundberg has appointed Mr. Edward Unsworth, of 
8, Greenhill Street, Greenheys, Manchester, as his representative 
for Lancashire. 


————————E=EE—E—EEE—E——— 


ELECTRIC LIGHT AND POWER NOTES. 


Aspull.— Messrs. Lacey, Clirehugh & Sillar have been 
instructed to report to the Council on the question of electric 
lighting. 


Barustaple.— Public feeling in the town is strongly in 
favour of an electric lighting scheme being carried through by the 
municipality; a report, which has been submitted to the T. C., 
shows that the probable cost would be £13,500, water-power being 
made use of. i 


Bingley.—The D.C. does not approve of the Yorkshire 
Electric Power Bill. 


Brighton.— An inquiry into, the application of the T. C. 
tothe L.G.B.,for permission to borrow another £56,500 capital, was 
held last week by Colonel A. G. Durnford, R.E. Mr. Christie, the 
resident engineer, presented the details cf the estimate. The 
present plant has a capacity of 147,000 8-C. P. lamps, and there are 
150,000 lamps connected, so that the number already exceeds the 
actual capacity ; there is the prospect of a further demand equal to 
2,500 lamps for the new pier, and 11,000 for the tramways. New 
customers are coming in at the rate of 400 or 500 a year, and the 
increase of business all over may be taken at about 16 per cent. on 
that of previous years. 


Chesham.—The T. C. is to apply for an electric lighting 
prov. order. i 


Darlington.—The new electric lighting system, which 
has been undertaken by the Corporation at a cost of £26,000 was 
formally opened on Monday. The supply was swıtched on by 
Alderman Barron, chairman of the Electric Lighting Committee 
The works are capable of supplying about 7,000 8-C. P. lamps. 


Dublin.—The tenders for the erection of the generating 
station at the Pigeon House Fort range from £41,000 upwards. The 
original estimate was £20,000. 


France.—The Municipal Council of Brive, France, has 
under consideration the execution of the following works: An 
electric station, the motive power for which is to be supplied by one 
of the numerous waterfalls in the neighbourhood of the town; an 
electric tramway service; the replacement of the gas service by 
electric light. A competition will be opened for suggestive schemes, 
and will be decided before the end of May. 


Halifax.—The bursting of a pipe at the electricity 
works, to which we referred last week, resulted in the death of a 
boiler house attendant from shock due to severe scalding. In 
evidence at the inquest, Mr. Street, the electrical engineer, said 
that he found a crack all the way round the main steam pipe 1n the 
boiler house, over one of the economisers. The crack was close to 
a flange. The pipe had been in use six years; it was made of cast- 
iron. There was a spongy fault in the metal. 


Heaton Norris.—This district is included in the area 
over which the Manchester City Council possesses lighting powers, 
but it may be years before Manchester is ready to supply it with 
electricity. The D.C., therefore, is getting anxious, especially as 
Stockport supplies right up to the Heaton Norris boundary, and 
would be only too glad to supply the latter also. The Manchester 
Electricity Committee is to make definite proposals shortly. 


Hebbarn.—The D.C. is asking various electric power 
companies upon what conditions they can supply energy for 
Hebburn. 

Holland.—The establishment of a large central station for 
the electric lighting of the harbour and the public streets has just 
been decided upon by the municipal authorities of Amsterdam. 


Hornsey.—The Board of Trade have informed the 
Hornsey District Council that they will include that portion 
of the parish of Clerkenwell now transferred to Hornsey in the 
Bill which they are presenting to the House of Commons, to 
make the electric lighting areas co-termiuous with the borough 
Councils’ areas. The District Council has declined to accept the 


offer of the North Metropolitan Electrical Company. 


Ince.—A report on the electric lighting question is being 
furnished to the Council by Messrs. Lacey, Clirehugh & Sillar. 


Inverness.—The T.C. has reopened the electric lighting 
question. Negotiations have been set on foot with a, view to 
obtaining water-power supply from the Canal Commissioners. 


Keighley. — The Electricity Committee is about to 
appoint the staff for the new electricity works. 


Kimberley.—The public electric light installation, which 
was started at the beginning of 1899, and would have been com- 
pleted by February of this year but for the outbreak of the war, was 
formally inaugurated on October 15th. According to the B. and 
S. A. Export Gazette, the works have cost £25,000, and were carried 
out by Messrs. Reunert & Lenz, Durban and Johannesburg, the plant, 
a portion of which is yet on the way, comprising the following :— 
Two 212-H. P. boilers, supplied by Messrs. Babcock & Wilcox; a 154- 
tube Green economiser; Worthington feed pumps and condenser ; 
a Worthington cooling tower; two 2, 200-H. P. engines supplied by 
Messrs. Seymour & Macintosh, for driving two direct coupled 
generators; two 24-ton overhead tramways for the engine room, and 
an eight-slab marble switchboard, fitted with 28 instruments. Accu- 
mulators are to be provided at an additional outlay of £5,000. 
The present capacity of the plant is 5,000 16-0. . lamps, 
but an increase on this, it is anticipated, will be necessary in 
the near future. A portion of the work was prosecuted during the 
siege, and the trenching operations were interpreted by the Boers 
to be connected with the laying of dynamite mines for their special 


. behoof. 


Lytham.—The U.D.C. wants to reduce the outlay for 


an electric lighting installation, and is conferring with an electrical 
engincer on this point. ~ 


Midsomer Norton.—The U. D.C. has agreed to com- 
biue with the Radstock D.C. in the consideration of a joint electric 
scheme. 


Moffat.— Mr. W. G. Forman, electrical engineer, Moffat, 
has submitted a report on a scheme for the supply of electric light 
by means of water-power from the Birnock Burn. The Police Com- 
mission has approved of the scheme. 


Ottawa.—The Electrical World says that the develop- 
ment in electrical enterprises at Ottawa, Ont., although of com- 
paratively recent date, has been most rapid. In 1877 the Chaudiere 
Electric Light and Power Company was organised and was prac- 
tically the beginning of the large system which now supplies 
Ottawa and Hull with electricity for lighting and power. The first 
dynamo had a capacity of 250 incandescent lights. The dynamcs 
to be installed in the new power house of the Ottawa Electric Com- 
pany, now under construction, have a capacity of 15,000 lights eacb. 
In 1895 an amalgamation of the Chaudiere, the Standard and the 
Ottawa Companies was effected, under the name of the Ottawa 
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Electric Company, whose business has developed enormously, until 
to-day it has installed 700 arc lights and about 100,000 incandescent 
lights, being a larger number, per capita, than any other city in the 
world. The history of the Ottawa Electric Street Railway Company 
is very modern, but its growth nas not been less remarkable than 
that of the lighting interests of the city. 


Pudsey.—The Independent Labour party have petitioned 
the T.C. to oppose the granting of Parliamentary powers to the 
Electric Power Distribution Syndicate on the ground that a com- 
bination of the local authorities could do the work more effectively. 
It is understood that the Council are taking steps to prevent any 
company or person coming within the township for the purpose. 


Rhyl.—At last the agreement with the Light Railway 
Company has been signed and sealed, and the Council are now 
bound down to supply electric current to the tramway by April 1st, 
1902. : 


Rochester.—The Town Council are negotiating with the 
Rochester, Chatham and District Electric Lghting Company, 
with a view to purchasing so much of the Company’s undertaking 
as is within the limits of the City. Mr. F. C. Raphael is to value 
the plant, &c., concerned, and report to the Corporation, when 
further matters relative to the proposal will be discussed. 


Roumania.— Electricity seems to have a very important 
future before it in Roumania, in the exploitation of petroleum springs. 
One of the most important installations is that of Sinaia-Campina- 
Doftana, which is shortly to be increased. The large electrical 
power house of Sinaia employs the waters of the Prohova and Valea 
Rea rivers to turn three turbines. The station gives a power of 
1,000 H.P., of which 500 is absorbed in the lighting of the town of 
Sinaia, and the remainder transmitted to Doftana as motive power. 
The dynamo of the Sinaia station produces current at 240 volts, 
which is increased to 11,000ivolts by being passed through a trans- 
former, and transmitted to Doftana. This station also possesses a 
steam engine of 150 E.. in reserve in case of accident to the 
line or insufficiency of current. In the latter case the current pro- 
duced at 240 volts is transformed in the same manner. The two 
currents, that coming from Sinaia and that produced at Doftana, 
are united and distributed between Campina and Bashtenari. The 
company intends between now aud next autumn to augment the 
horse-power from 1,000 to 1,700. To attain this object, no definite 
decision has yet been arrived at. The matter is, however, under dis- 
cussion, and the company have to decide where to place the 
new turbine of Sinaia, the new station’ of Doftana with more 
powerful machinery, the new steam factory, and where they will 
catch the water on the Prahava for the new Sinaia turbines. 
expected that a decision will be reached in these matters in a month 
or two, but up to the present contracts have already been passed for 
the supply of 1,700 H. p. This power is employed for the boring 
of petroleum springs, the exploitation of same and for lighting pur- 
poses. The advantages of electrical motors over steam engines are 
indisputable. They are more easily managed, they permit a gain 
of 30 per cent. of time in the borings and a great economy of labour, 
and do not necessitate the stoppings frequently inevitable in a 
country where water is scare. As is well known, when oil wells are 
sprung, it is always necessary to extinguish all the furnaces in the 
district fox, fear of a brand.” There is no such fear with electrical 
machines. Having this in view, the Société Steana intend to adopt 
electrical machines throughout. . 


Southampton.—Colonel H. G. Durnford, one of the 
L.G.B. inspectors, held an inquiry last week relative to an appli- 
cation by the Borough Council for sanction to borrow £12,000 for 


purposes of electric lighting. 


Southwold.—The Coast Development Company have 
asked the Council whether in the event of their putting down an 
installation for public lighting, the Council would approve of their 


applieation for a provisional order next year. The Council has | 


called Mr. Warden-Stevens in to guide it in the matter. 


Stirling.—The Commissioners have resolved to extend 
the arc lighting of the town by erecting 30 additional lamps, at an 
estimated cost of £915. On the recommendation of Prof. Kennedy, 
the Commissioners have decided also to extend their station by the 
erection of two Lancashire boilers, two dynamos, feed-water heater, 
feed pump, and switchboard, at a cost of something like £10,000. 
Estimates for the extensions are to be invited at once. 


Swadlincote.—The Board of Trade having asked 
whether the D.C. has yet proceeded to act upon its provisional 


electric lighting order, that body has asked for an extension of 
time. 


Swansea.—The L.G.B. has decided that the application 
of the Corporation to borrow £10,000 for the purpose of wiring the 
houses of consumers was ultra vires, and the loan therefore could not 
be sanctioned. The wiring will therefore have to be done by private 
firms. 

The municipal electric lighting works commenced operations last 
week. The National Electric Wiring Company has consented to 
certain modifications in the draft agreement with the Corporation 
for free wiring. One of the changes imposes a fixed charge per 
lamp instead of a charge per unit. This is as it should be. 


The Tyrol.—The application of electricity as a motive 
Power in the Tyrol is being greatly increased by the aid of the 
numerous large waterfalls which exist in the district. Recently 
there have been established, especially in the northern Tyrol, several 
industries employing electrical eucrgy on a large scale. Messrs. 


It is . 


Egger & Liithi, at Kirchbitche, for instance, as well as the firm of 
A. G. Perlmooser, not only work their cement factories, but also 
their quarries by the same power. The first faci>ry employs for 
the production of electric current, turbines developing a power of 
300 H.P.. The second for the same purpose employs steam engines 
developing 800 m.r. It is now proposed to instal a new power 
plant on the Stilluppback, near Mairhofen. It is already decided 
to light Zell, near Zeller, and Mairhofen and environs with the aid 
of a power station of 2,000 H.P. Electric current is to be furnished 
to the valley of the Zeller for the exploitation of the Goldbergwerk, 
and probably current will also be supplied for the projected railway 
to the Zillerthal.. This enterprise has given place to the formation 
of a company which has bought the concern from Messrs. Otto Kurz, 
Electrical Enterprise Bureau, Munich, Innsbruck. These works, as 
well as numerous others in contemplation, should afford an 
opportunity to English contractors to earn a name for themselves in 
this country where German houses have already carried off many 
important contracts. i i 


Warwick.—The T.C. has rescinded its resolution con- 
senting to the British Electric Traction Company's application for 
an electric lighting prov. order, as the generating station would not 
be in Warwick. i ö 


Whitehaven.— The T. C. is about to extend the electric 
lighting undertaking, and application is to be made to the L. G. B. 
for sanction to borrow £10,000 for the purpose. The lighting of 
portions of the town has been interrupted of late through defective 
cables. 


Stockton.—It is 10 years since the members of the 
Stockton Corporation first started to talk of having the streets of 
the town lighted by electricity, but it was not until Tuesday of this 
week that Alderman R. Hind, chairman of the Electricity Com- 
mittee, finally turned on the current from new works which have 
been erected at a cost of £26,500. Alderman Hind received the 
invited guests at the Electricity Works, these including the Mayor 
and Mayoress, several other members of the Corporation and their 
wives, Mr. Thompson, the representative of the Brush Electrical 
Engineering Company, and Mr. C. S. Vesey-Brown, electrical 
adviser. Mr. W. Ford, the manager of the new works, was 
unfortunately unable to be present, through illness. The Mayor 
took the chair, and Alderman Hind started one of the engines, after 
which Mr. Thompson, on behalf of the Brush Company, presented 
him with a bronze standing lamp as a memento of the event. He 
congratulated the Corporation upon the great promise of popularity 
which was before the new works, judging from the demand that had 
already been made for the light. The Mayoress, at the request of 
the chairman of the Electricity Committee, turned on the first 
lights. Subsequently, Alderman Hind gave a brief address, stating 
that they had already had applications beyond their expectations. 
Demands had been received from 75 consumers for lights equal to 
5,700 8-c.p. lamps, in addition to the street lamps. Mr. C. 5. 
Vescy-Brown gave a technical explanation of the scheme, and the 
proceedings terminated with votes of thanks. 


s 
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ELECTRIC TRACTION NOTES. 


Bolton.—The following note is reproduced from the 
Manch@ter Evening News of 14th inst.:—‘‘ Something like a seun- 


- sation has been created in Bolton by the 9 of the borough 


engineer, Mr. A. A. Day, on the state of the Bolton tramway system 
in regard to the lines. When the Government inspection took place, 
it was suggested by the inspector that the whole of the old lines 
would require relaying, the cost being estimated variously at from 
£40,000 to £70,000—expert opinion being nearer the latter than the 
former. Now Mr. Day reports that he discovers that the gauge 


_ varies at different points. Its effects are obviously disastrous to the 


cars. Oil grooves are ‘hammered ’ oub of place as a result of jolting 


and twisting, the coils of motors are shifted and worn through the 


insulation, axles have been found to give way through the crystal- 
lisation of the steel, wheels have been worn and loosened, and the 
cars themselves wrenched. In Dover, says the engineer, the difficulty 
was overcome by ‘trueing’ the wheels to the gauge, but this is not 
possible in Bolton, owing to the gauge being true at one point and 
inaccurate at another, and he advocates the relaying of the whole 
system as quickly as possible. This does not apply to the new 
tracks, but it wipes out all idea of profit for a considerable period.“ 


Cardiff.—The Tramways Committee last week considered 
reports from the town clerk and a sub-committee with reference to 
the removal of the existing tramways by the company. The sub- 
committee in their report stated that Mr. Glenn, engineer to the 
tramway company, had promised to advise his directors to relay the 
whole of the existing track owned by the company, and make it 
suitable for electric traction, the work to be done by the company 
on contract under the supervision of the borough engineer (Mr. W. 
Harpur) and the electrical engineer (Mr. A. Ellis), provided the 
present value of the undertakings can be agreed upon. Mr. Glenn 
would undertake to get the work done in 12 months, The Tram- 
ways Committee agreed to this proposal. 

Mr. Ellis, the new electrical engineer, recommended that tbe 
laying of the cable in Newport Road be postponed for some little 
time, because it might be advisable to lay a different sort of cable to 
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that ordered, which was not suitable for continuous current. The 
cnble on hand could be utilised in another way. The Electrical 
Committee has agreed to this. It was further agreed to change over 
the supply to that of continuous current as soon as possible, and 
it was also decided to accept the recommendation in Mr. Ellis's 
report to the joint committee as to concentrating the plant for 
lighting and tramways in one place at Roath. Instructions were 
given to Mr. Ellis to report upon the amount of plant required. 


Coventry.— The electric tramcars in Coventry are stated 
in the daily press to be temporarily converted into post offices at 
night. Letter boxes ure attached to cars running into the town 
from outlying districts, enabling the public to post letters at the 
various stoppages en route. By this means letters may be põted 
5 hours later than the despatch from the posi office in the 
ocality. 


East Ham,—On 12th inst. a Board of Trade inquiry was 
held by Lieut.-Col. von Donop with reference to the Council’s 
application for power to borrow £42,220 for electric tramway 
purposes. 


Italy.—The engineer, Victorio Rivetta, of Rome, has 
elaborated a project for an electric tram service between Bistagno 
and Cortemilia Salicato of 1°445 metres gauge. It will be an over- 
head system and will cost £120,000. The municipal council of 
Cottemilia has already approved of the project. š 


Leeds.—One of the large 1,500-H.P. engines for the 
electric power station is expected to be ready for Easter, when the 
tram season commences. Two other similar engines are to follow. 
When these are set up the Corporation will be able to deal with 
300 electric cars, instead of the modest 82 supplied from the present 
plant. The foundations for the new machinery are now being laid. 
Special traffic arrangements are to be made to meet the great 
increase of electric cars in the already densely-crowded main 
thoroughfares of the city. The details of these changes were 
recently considered by the T.C. We understand that there is not 
a single route in the city which is not under-carred, and it is to be 


feared that they will have to remain in that condition until the 


additional power is supplied. The T.C. has instructed Messrs. 
Hopkinson & Talbot to prepare specifications for the equipment of 
the Armley, Wortley, and Stanningley routes, which will complete 
the electrical tramway system in the city. 

We understand that a recommendation will be made at the next 
meeting of the Council to increase the salary of Mr. e 
electrical tramway engineer, from £400 to £600. 

The Leeds T. C. recently established a nightly theatre-car service. 
It has proved very successful up to the present. 

A car left the rails at an awkward curve at the bottom of Cook- 
ridge Street, on Tuesday, and caused a half hour's interruption of 
the service. 


Leicester.—The Tramways Sub-committee has issued a 
lengthy report upon the investigations it has made respecting the 
different systems of tramway traction in operation in various cities 
and towns in Great Britain, together with a number of important 
recommendations. The Committee has come to the conclusion that 
the overhead trolley system is the best, and, therefore, recom- 
mends its adoption, following upon the purchase of the present 
tramway company’s undertaking. The scheme, which is outlined in 

the Committee’s report, involves the reconstruction of the existing 

tramway lines and their extensions to various points on the outskirts 
of the borough. It also recommends that the direct current 
system should be adopted, with a central power station on land 
already belonging to the Corporation, in Belgrave Gate. If the 
scheme should be approved by the Town Council, Parliamentary 
powers will be sought for carrying out the various works involved, 
which will include the laying of 18 miles of double lines in the 
borough. The report will be brought before the Council for con- 
sideration at an early date. 


Liverpool. On Monday another new electric tram 
route was opened for traffic. This route connects Breck Road 
in the eastern district with Seaforth, north of Bootle, and at the 
extreme north of Liverpool, a distance of nearly four milcs. The 
new route also establishes a connection between the business centre 
of the city at South Castle Street, and Seaforth vid Breck Road and 
Breckfield Road North in the eastern district. 

Mr. C. H. Bellamy, general manager, has presented to the Tram- 
way Committee a return of the traffic, which showed that for the 
fortnight which ended on December 8th, there had been a decrease 
of £6,982 4s. 7d. in the receipts from horse cars and omnibuses com- 
pared with the same period of last year, while the electric car 
receipts had increased by £9,385 158. 44d. The horse cars had 
carried 1,201,177 fewer passengers, and the electric cars 2,043,481 
more people. The decrease in the mileage of horse cars had been 
162,027, and the increase of the clectric car mileage 231,234 miles. 


London Electric Railways and Property Owners.— 
Property owners affected by the projected electric railway under 
Bishopsgate met last week to consider their position. Alderman 
Sir Horatio Davies, M.P., presided. The City Press says that the tone 
of the speeches was not antagonistic to the proposed“ tubes,“ but 
considerable stress was laid on the fact that the best way of pro- 
tecting owners’ interests was by the insertion of a clause extending 
from one to five years the period during which the railway com- 
panies were liable to compensate sufferers. For the purpose of 
furthering the object of the meeting a committee was formed. 


New. York Elevated.—In the American Electrician we 


read that the first official trial of an electrically-equipped train on 
the Manhattan Elevated Railway was held on November 22nd on 


the tracks of the Second Avenue line between Sixty-fifth and 


Ninety-third Streets. The test train made five trips between these 
two stations, and attained a speed of about 35 miles an hour. A 
private trial was made on the night of November 19th, on which 
ovcasion a speed of 40 miles an hour was attained. When the lines 
are finally equipped, it is thought that the running time on the 
Sixth Avenue lne between the Battery and 155th Btreet, will be 
reduced from 50 minutes, the present schedule, to about 40 minutes, 
or a trifle less, and express trains will make the run in about 25 
minutes. Although the present schedule is 50 minutes, this is seldom 
attained during the morning and evening rush hours, the actual time 
being nearer 70 minutes. The. greater acceleration ability of the 
electric trains, however, will undoubtedly reduce the running time 
very materially. 


Roumania. — The municipality of Philippopoli, 
Roumania, is at present studying a project for the construction of a 
central power station for electrical traction and lighting. A start 
will first be made by the construction of four principal lines with a 
total length of 6'2 miles. A line will afterwards be constructed 
from Philippopoli to Stanimaka, 12 miles long. The motive power 
for working the station will be taken from a powerful torrent not far 
from Stanimaka. . 


Russia.— The municipality of Kertch, Yenikalae, 
Russia, is disposed to accord the concession of an electric tramway. 
The town, which has already a population of 50,000 inhabitants, is 
daily increasing in prosperity as a result of the blishment in the 
neighbourhood of different metallurgical factories and the exploita- 
tion of mines. A railway is at present in course of construction 
between Kertch and Theoosie. Further particulars can be had on 
application to the Azov-Don Bank, Kertch. 


Spen Valley—On 14th inst. the Spen Valley Light 
Railway and the Spen Valley Light Railway (Extensions) Orders 


came before the Board of Trade on objections raised to their con- 


firmations by the Corporation of Batley and the Urban District 
Councils of Heckmondwike, Liversedge, and Gomersal, and the Great 
Northern Railway Company. 


Stirling.—The Burgh Commissioners have~resolved to 
serve notice on the Stirling and Bridge of Allan Tramways Com- 
pany, Limited, requiring them to sell to the Commissioners that 
portion of the tramway undertaking which was within the boundaries 
of the burgh at the date of the passing of the above powers. The 
. Commissioners are endeavouring at present to come to an agreement 
with the British Electric Traction Company and the Bridge of Allan 
Tramways Company for the disposal to them of their rights, and 
until the ment is brought toa satisfactory termination, they 
have considered it wise to keep the other door open and maintain 
their rights in the matter. 


wy 


TELEGRAPH AND TELEPHONE NOTES. 


Portsmouth Telephones.—At a meeting of the T.C. 
last week, the Finance Committee reported that they had decided 
that the period for the license for telephones be 25 years, and that 
the maximum charge be £10 and the minimum £4. On the recom- 
mendation of the committee it was decided to advertise for a 
manager and engineer. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIgED, 

Arnrican—St. Louis 1 eis 
St. Louis (Senegal)-Teneriffe .. 

SouTH eee ae ss i 

Pernambuco-Ceara os sa . Nov. 29, 1900 


Cayenne-Pinheiro . Nov. 25, 1900 
Barcelona - Guanta - Cumana - - Portlamar 
Carupano (Venezuela) > Nov. 1. 1900 ; 
Falmouth-Bilbao 8 ss es oe - Nov. 19, 1900 Dec. 18, 1900 
Latakia-Cyprus oe oe es oe oe . June 20, 1899 T 
LANDLINES :— 
5 pep eee 92 ae Nov. 6, 1900 oe 
Soutu Amenican—Communications with all 
offices of Colombia beyond „ January 23, 1900 oe 
Interior of Colombia landlines ; ak i 


Nov. 19, 1900 
Ecuador landlines - March 8, 1807 
Landlines west of Barquisineto and Coro. Nov. 1, 1900 


Barcelona (Venezuela) Ciudad (Bolivar) .. Nov. 1. 1900 
Communication wit . and 
Baranquilla . Dec. 8, 1900 


West Inp1an—Landlines to "Baracoa, Guan antago 


and Bagua de Tananamo . Nov. 12, 1900 
Landlines between Fuari Piata and San 
Domingo Oity .. . Nov. 20, 1900 
Cuinsse—Tientsin-Pekin . sé ee June 12, 1000 ee 
Pekin- ee ee se ee June 14, 1900 ee ee 
-Maimatchin oe .. June 80, 100000 n 
Tientein, via Shanghai es .. June 16, 1900 .. ea 
Tientsin-Niuchwang .. June 18, 1900 oe 
All lines Sonne nae Cochin | ‘Chins with 
Thuan Oct. 28, 1900 
Conimunioation ' between Saigon and North 
Annam and Tonkin .. . Oot. 28, 1900 . 
Communication “via . " “interrupted 
on Persian Priory xs Feb. 24, 1900 
Odessa-Kertsch . és oe Dec. 12, 1900 „ Dec. 18, 1900 


Telegraphic manam ieteeen avert and 
the Continent.—Lord Londonderry was waited upon on 14th inst. 
by a deputation from the Liverpool Chamber of Commerce and 
other bodies regarding the delay in telegraphic communication 
between Liverpool and the Continent, and the congestion of traffic 
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at St. Martin's-le-Grand. Mr. Charles McArthur, M. P., introduced 


the deputation. It was stated that cotton market reports were 
telegraphed twice a day to Havre and Bremen vid New York, as by 
that route they reached the Continent two hours earlier than vid 
London. Lord Londonderry said (according to the Times) that 
many complaints had been received since the deputation waited 
upon the Postmaster-General two years ago. Several parts of the 
memorial referred to faults in foreign countries, and these would 
have to be placed before the various foreign Governments. The 
granting of increased communication between Liverpool and other 
towns would depend very much upon the amount of work which 
could be promised in return for the extra wires. As there was a 
financial aspect the Treasury would have to be consulted.. 


_ ů x ů— —— 
CONTRACTS OPEN AND CLOSED. 


: OPEN. 


Aberdeen. — December 22nd. The E. L. Committee wants 


e for storage batteries. See “Official Notices” November 
30th. l 


Asylum.—December 29th. The Committee of Visitors 
of the Winwick County Asylum, near Warrington, invites tenders 
for electric lighting, wiring, fittings, &c. 


Battersea.—February 1st. Tenders are wanted for 
ordinary and prepayment electricity meters. Consulting engineers, 
Messrs. Kennedy & Jenkin. 


Copenhagen.—January 3rd, 1901. The Corporation 
invites tenders for three 530-kw. dynamos, switchboards, &. See 
„Official Notices” November 23rd. 


Edinburgh.—December 81st. The Council wants ten- 
ders for the extension of the electric lighting installation at the 
City Chambers. See “ Official Notices” to-day. 


Exhibition Lighting.—Terms are required for lighting — 


the March Trades, Inventions and Arts Exhibition of 1901. See 
advertisement pages to-day. . 


Farnworth.—January 10th. The U.D.C. wants tenders 
for the supply of eight 66-passenger tramcar bodies, motors, under- 
trucks, controllers, &c. See Official Notices ” to-day. 


Harrogate.—December 25th. The Corporation wants 


tenders for two Lancashire boilers, with economiser and fittings. 
See Official Notices“ November 30th. = 


Hendon.—December 31st. The U.D.C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-Kw. 
steam dynamos, motor transformer, &c.; condensing plant, crane, 
switchboard work, battery, mains, meters, and workshop equipment 
for electricity works. See “Official Notices” November 16th. 


Leeds. December 31st. The E.L. Committee invites 
tenders for two 1, 400-K w. two-phase steam alternators and two 
sets of surface condensing plant. British manufacture.” See 
“ Offcial Notices December 7th. : | 


Manchester.—December 22nd. The Tramways Com- 


mittee wants tenders for the supply of tramway bonds. See “Official 
Notices ” December 14th. | 


Paraguay.—January 15th. The municipality of Asomp- 
tion, Paraguay, is inviting tenders for the electric lighting of the 
town. Bond £600. 


Partick.—The B. T. H. Company are to supply the Com- 


missioners with a number of meters, fuses and demand indicators. 


Partick. — January 7th. The Commissioners want 


tenders for steam dynamos, battery charging motor booster and 
balancer. Sce Official Notices” December 14th. 


Rathmines.— January 10th. The District Council 
wants tenders for Lancashire -boiler, 300-K w. steam dynamo, con- 
deusing apparatus and pipework, switchboard extension, mains, and 
11 705 lighting (incandescent). See Official Notices“ November 
30th. 


Sheffield. — January 21st. The Tramways Committee 
wants tenders for a slow speed vertical engine for driving a 1,000- 
KW. tramway generator. See Official Notices to-day. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 


Stavanger, a distance of about 39 kilometres, in accordance with 


the plans of a civil engineer named Schoien. Tenders must be 


received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Conaul, Stavanger. 
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Swindon.— December 24th. The Corporation wants 
tenders for the supply of three high speed triple-expansion steam 
dynamos, balancer, and motor-generator for electricity works. See 
“ Official Notices November 30th. 


Thetford.—January Ist. The Council wants tenders for 
wiring the new Town Hall. 


Worthing.—December 31st. Tenders are wanted for a 
main switchboard. See Official Notices December 14th. 


Worthing.— December 31st. The E. L. Committee 
invites offers from those firms willing to equip and maintain elec- 
tric tramways. See “ Official Notices December 14th. 


CLOSED. 


Portsmouth.—The T. C. on Tuesday considered a report 
from the Tramways Committee submitting tenders for (1) The over- 
head line construction, which is to cover the present line, and also 
the extensions proposed to be made; (2) The permanent way and 
underground feeders, which will also cover the reconstruction of 
the present lines and the construction of the extensions proposed 
to be made. With regard to the first the Committee recommended 
the acceptance of the tender of Messrs. Macartney, McElroy & Co., 
at £18,280, and in that section tenders which were substantially in 
accordance with the specification were also received from the 
British Insulated Wire Company, Messrs. William Griffiths & Co., 
Messrs. Dick, Kerr & Co.,, Messrs. George Hill & Co., and Messrs. 
Lowdon Bros. & Co. A tender was also received from Messrs. R. W. 
Blackwell & Co. (London), but as it did not conform to the speci- 
fication it was not dealt with. With regard to the second item, the 
Committee recommended the acceptance of the tender of Messrs. 
Dick, Kerr & Co., at £202,409 Gs. 4d. As to this work tenders 
which were substantially in accordance with the specifications were 
also received from Messrs. William Griffiths & Co., and the British 
Insulated Wire Company. A tender was also received from Mesara 
A. Krauss & Son (Bristol), but as it stipulated for various altera- 
tions in the specification, and as the committee could not accept 
the stipulations, the tender was not dealt with. Four tenders in 
connection with this part of the work were received for different 
portions of it, but as the committee had invited tenders for the 
whole of the work in one contract, these tenders were also not 
dealt with. In order that the Council might see the probable ex- 
penditure, excluding, of course, the amount to be paid to the tram- 
way companies, and the expenses of the arbitration, the committee 
submitted the following estimate of the probable capital expendi- 
ture during the year 1901 :—Contract No. 1 (cars and equipments’, 
£48,562 11s. Gd.; No. 2 (power station plant), £29,656; No. 3 


(power station buildings), £10,515 ; land for power station, £900; 


No. 4 (construction of permanent way and underground feeders), 
£202,409 6s. 4d.; No. 5 (overhead construction), £18,280; car 
sheds, land and buildings, special track and electrical work, say, 
430,000; office expenses for reconstruction and extensions, Parlia- 
mentary plans, &c., which includes £3,783 expended under this 
head up to the present time, £7,000 ; total, £347,322 178. 10d. Mr. 
H. Kimber moved the adoption of the report, and stated, in reply 
to inquiries, that there would be no difficulty about the contracts 
being completed within the specified 12 months. The resolution 
was carried. 


Barnes.—The District Council has accepted the tender 
of the Schattner Meter Co. for electricity meters at £315. The 
erection of the buildings for the electricity works is not proceeding 
as speedily as the consulting engineer desires. : 


Bradford.—Messrs. T. Broadbent & Sons, Limited, are to 
supply a 30-ton electric travelling crane for the electricity works. 


Burton-on-Trent.—The T.C. has accepted the tender of 
Messrs. Geipel & Lange, for the supply of a 400-xw. alternator, 
engine, and condensing plant, at a cost of £3,335. The increased 
demand has justified this extension. The Council has resolved to 
let out gas engines and electric motors. 


Lowestoft.—The T.C. has accepted the following ten- 
ders:—Two boilers, pipework, &., Messrs. Babcock & Wilcox, 
£2,069; 250-K w. dynamo coupled to Browott-Lindley engine, the 
Lancashire Dynamo and Motor Company, £2,200; storage tank, 
Messrs. J. W. Brooke & Co., Limited, £217 12s. ; wiring Town Hall 
Messrs. Bush & Dryburgh, £180. = 


— ͤ 


FORTHCOMING EVENTS. 


Thursday, January 3rd.—At 8 p.m. Civil and Mechanical En- 
gineers Society. The Case for Electric Power Dis 
tribution,” by W. B. Esson, M. I. E. E. 

Wednesday, January 9th. —At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at the Insti- 
tution of Engincers and Shipbuilders, 207, Bath Street 

Thursday, January 10th. —At 8 p.m. Institution of Electrica! 
Engineers. Meeting at Society of Arts. 
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NOTES. 


Institution of Electrical Engineers.—At the con- 
clusion of the meeting of the Glasgow Local Section, 
Wednesday, December 12th, Prof. MacLean presiding, the 
following resolution, moved by Mr. H. A. Mavor, was 
carried with acclamation :— 

That Col. R. F. Crompton and his gallant boys, who are being 
officially welcomed back from the front in London by our 
parent Institution on Tuesday next, be accorded a hearty vote of 
congratulation by this section, and that we send them our sym- 
pathetic wishes on the conclusion of their patriotic and arduous 
campaign. | | 

The two meetings of the Glasgow Local Section that 
have already been held have been so well attended that the 
Committee have found it necessary to engage the large hall 
of the Institution of Engineers and Shipbuilders for their 
future meetings. It is fortunately disengaged for all except 
the January date, so after that mecting, which will have to 
be held in the small hall, the large hall will be utilised. At 
the first meeting in November, when Mr. Chamen read his 
paper, the small hall was so uncomfortably crowded that the 
Committee engaged the large hall for the important discussion 
on Mr. Langdon’s paper. As a large number turned up, it 
is fortunate that this was done. Mr. R. F. Yorke will 
rend his paper on “The Utilisation of Water- Power for 
Electrical Purposes at the January meeting. The local 
hon. sec. tells us that the total membership of the Section 
now numbers 118, and that there are some 12 or 20 new 
candidates up for election. One point of considerable 
gratification to the Committee is the number of members 
of the Institution resident in other parts of Scotland whose 
business 5 brings them to Glasgow, and who 
appear to make a special point of so arranging that they are 

ere for the meetings. | 


Damage by Fire.— Two serious fires in electrical 
works have been reported within the last fortnight 
one the Brooklyn power house, the other Hooper's 
Cable Works. Moreover, at least three other disasters 
of the same nature have occurred in our cable manu- 
factories during the past 12 months. We cannot under- 
stand why those responsible for the control of works so 
liable to damage by fire do not adopt some of the various 
modern automatic safeguards, such as sprinklers, which can 
be relied upon to confine the damage to its place of origin. 
No insurance affords real compensation for the loss sus- 
tained by the interruption of business caused by these 
regrettable occurrences. 


The Royal Iustitution.— The arrangements for the 
Friday evening meetings before Easter, 1901, are as follows: 
Friday, January 18th.—Prof. Dewar, M. A., LL. D., F. R. S., M. R. I., 

“ Gases at the Beginning and End of the Century.” 


February Ist.— The Rt. Rev. Monsignor Gerald Molloy, D. D., D. Sc., 
“ Electric Waves.” 


February 8th.—Prof. d. H. Bryan, Sc.D., F.R.S., “History and 
Progress of Aerial Locomotion.” ; 

February 15th.—Prof. J. J. Thomson, M.A., Sc.D., F.R.S., “The 
Existence of Bodies smaller than Atoms.” 

February 22nd.—Sir W. Roberts-Austen, K.C.B., D.C. L., F.R.S., 
M. R. I., Metals as Fuel.” 

March 22nd.—Horace T. Brown, LL.D., F.R.S., M.R.I., “Some 
Recent Work on Diffusion.” 

March 29th.—The Rt. Hon. Lord Rayleigh, M. A., D.C.L., LL.D., 
Sc. D., F.R.S., M. R. I. 

FFC 


Supply Station Accidents.—In connection with the 
discussion which recent events have given rise to in our 
columns, Mr. F. B. Spencer, the electrical engineer to the 
Wimbledon Urban District Council, writes stating that 
some time ago, one of the men employed at the Wimbledon 
electricity works received a bad shock through careless 
handling of switchgear, and he was successful in bringing 
him round by the Sylvester method, as explained on the 
ELECTRICAL REVIEW instruction sheet, which is now to be 
found on the walls of so many English electricity works. 
Mr. Spencer adds that had he not been on the premises, the 
result might have proved fatal, and he is now issuing clear 
notices and diagrams at each of his sub-stations,and at the 
main station, so as to avoid any further accidents. 


Personal.— We are informed that Mr. Slater Lewis, of 
Eccles, has retired from the position of engineer and general 
manager to Messrs. P. R. Jackson & Co., of Manchester, and 
has accepted a seat on the board of the Brush Electrical 
Engineering Company, Limited. 

Mr. A. T. Smith, chief assistant engineer at Morecambe, 
has been appointed chief assistant electrical engincer at 
Bury. 3 

We understand that Mr. D. C. McArthur Butler, of St. 
James's Hall, Piccadilly, W., has been appointed permanent 
secretary of the Municipal Electrical Association, and that 
all communications should in future be addressed to him. 

At a meeting of the York Electric Lighting Committee 
on Monday, it was resolved to recommend the City Council 
to raise the salary of Mr. Midgley, the electrical engineer, 
from 4200 to £300 per annum. 

Mr. J. Douglas Allan has been appointed junior assistant 
for distribution at the Leith Corporation electricity works. 


Lectures.—At the London Institution on 17th inst. 
Prof. Silvanus P. Thompson gave a lecture on the Ter- 
centenary of the Science of Electricity.” This tercentenary 
he dated from 1600, because in that year appeared Gilbert's 
treatise De Maynete. 
Mr. Hamilton Kilgour, borough electrical engineer of 
Cheltenham, delivered his presidential address to the 
(tloucestershire Engineering Society on 11th inst. He took 
electricity and electrical industry as the subject of his 
discourse. | 

A paper on “ Electrically-Driven Hoisting Machinery 
was read before the Ipswich Engineering Society last week 
by Mr. R. Stanley Lewis. 


London Electric Trams. — The London County Council 
has decided to appoint an official competent to superintend 
generally the reconstruction for electrical traction of the 
whole of its tramways. The appointment is to be made as 
soon as possible, in order that he may make himself fully 
acquainted with the work to be carried out under the super- 
vision of Dr. Kennedy. The salary is to be about £1,000 
a year; and he is to be in the chief engineer’s department, 
and to have a position analogous to that occupied by the 
mechanical engineer. , | 


Transformer Litigation.—The Electric Lighting Com- 
mittee reported to the Portsmonth T. C. last week in refer- 
ence to the action by Mr. Rucker, that that gentleman had 
agreed to abandon his appeal on receipt of £750 towards 
his costs, and that the Defence Committee had agreed to 
make this payment. 


~ 


At Mr. Duddell's Lecture.—If Prof. Ayrton, as 
reported in a contemporary, dùd liken the silent arc to the 
reed of a flageolet not blown, we would like to see that 
musical instrument. Hitherto we have been under the 
impression that the flageolet is reed less. 


Manchester Electricity Works.—The Manchester City 
Council on Wednesday resolved to appoint Prof. Alex. 
Kennedy as electrical expert in connection with the, electric 
lighting and tramway system. The fee to be paid is 
£15,000, payable by half-yearly instalments. Prof. Kennedy 
will find a resident engineer, and an assistant for the time 
being. 


Automobiles.—It would be a pity if the automobile 
industry were to be handicapped by the compulsory number- 
ing of vehicles or further limitation of speed. Recklessnesx 
on the part of some drivers and owners has roused certain 
local authorities to agitate for some such regulations ; the 
Automobile Club has therefore brought the seriousness of 
the matter before the local authorities of the kingdom, 
pointing out the possible evil effects of any such numbering, 
&c., at the same time issuing a warning to all motor 
drivers. 


a 
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Stresses in Steam Engines.—When a year ago we 
pointed out some of the errors in the design of steam engines 


sent over to this country from America, we drew special 


attention to the common error of leaving the crankshaft to 
transmit the fly-wheel effects and the stresses due to short 
circuits. At the same time we pointed out the extravagant 
dimensions adopted for crankshafts in American engines of 
low speed type, and expressed a doubt whether the stresses 
due to electrical traction were so severe as those due to 
racing effects upon the shafts of screw propellers. Certain 
of our American critics waxed very wroth over us. Our 
criticisms were “amusing,” and à good deal of temper 
was poured out upon us without any accompanying logic. 
We were told that English engineers could not know any- 
thing of shaft stresses with nothing but a little paltry marine 
experience to go upon. Marine stresses due to racing were 
nothing, while we had taken no thought of the unbalanced 
mugnetic stresses due to the armature being too low. We were 
grieved to find how very carelessly American work was 
done to admit of such badly arranged magnetic stresses, as 
we could see no reason why they should be initially down- 
wards, if not evenly distributed, nor could we see why 
provision should not be made for their adjustment. We 
thought it a pity at the time that a little plain criticism 
should be so badly endured, because, after all, English 
engineers have certainly had a longer experience of large 
shafts under trying circumstances than have any other 
engineers. A few weeks ago we learned that the American 
steamship /. Paul had completely wrecked one of her 


engines, and the only reason put forward for the mishap 


has been that the stern of the ship was thrown up by a 
heavy sea, the engines raced, and when the propeller 
came into the water again the shaft was twisted off, and 
the engines brought to utter smash. The accident is simply 
an illustration of the stresses that do occur to marine engines 
stresses to which those of a traction plant with governors 
are a mere nothing. We do not suppose that the ss. St. Paul 
broke down through bad work, but because of a sudden 
stress, such as a year ago we stated to be not less than 
comparable with the short-circuit stresses on traction 
plant. 


B.E.T. Athletic Club.—The athletic club attached to 
the B.E.T. Company recently held its second general 
meeting, Mr. J. Devonshire presiding. On Friday, the 
14th, the club gave a very successful smoking concert at 
Anderton’s Hotel. .The concert was very well attended, 
and the organisers provided an excellent and varied pro- 
gramme. | 


Long-Distance Electric Transmission.—The American 
Electrician records that the Snoqualmie Falls Power Com- 
pany, of Seattle, Wash., recently performed the notable feat 
of driving a motor 153 miles distant from the power house. 
All of the transmission lines of the company were connected 
up in series so as to obtain a maximum length of circuit. 
The test was made only for experimental purposes to demon- 
strate the practicability of power transmission over such long 
distances. 


Lectures.—The first of a course of four lectures on elec- 
tricity by Mr. T. C. Fulton, to be given under the auspices 
of the Glasgow and West of Scotland Engine Keepers’ 
Association, was delivered at Glasgow on 12th inst., the sub- 
ject being Alternating Current Plant.“ 


Smoke Prosecution.— The South London Electric 
Supply Corporation, Limited, were last week fined for smoke 
nuisance at Lambeth Police Court £10 upon each of 10 
summonses, with 10 guineas costs on the first. The town 
clerk of Lambeth prosecuted. 


Appointments Vacant.—A draughtsman is wanted for 
the Islington electricity works, and an assistant electrical 
engineer for the Hampstead station. 


Large Order for Germany.—It was stated in our last 
issue that the contract for the supply of certain steam 
engines and dynamos of 25, 000 H. p. capacity for the Char- 
ing Cross and City Electric Lighting Company had been 
placed with a German firm. We now learn that Messrs. 


W. Lahmeyer & Co., of Frankfort-on-Main, secured this 
contract. 


NEW COMPANIES REGISTERED. 


Railway Equipment and Construction Company. 
Limited (68,029).—This company was registered on December Ist, 
with a capital of £1,000,000 in £10 shares, to construct, acquire, 
equip, maintain and control, in the United Kingdom or any colony 
or dependency thereof, any railways, tramways. and other public 
works and conveniences, worked by steam, electricity, cable or other 
power, and to carry on the business of civil, electric and mechanical 
engineers, contractors, &. The first subscribers are:—De L. H. 
Louderback, Hotel Cecil, W.C., railway manager, with 99,994 
shares; H. H. Dalrymple-Hay, 20, Victoria Street, S.W., civil engi- 
neer, with one share; W. T. Potts, 8, Love Lane, Wood Street, 


E. C., traffic manager, with one share; J. Barlow, 14, Dorville Road, 


Ravenscourt Park, W., clerk, with one share; J. M. .Caig, Apertield 
Court, Biggin Hill, Sevenoaks, gentleman, with one share ; 

Calbourne, Wallington, Surrey, clerk, with one share; and R. H. 
Howe, 16, Abbot’s Park Road, Leyton, clerk, with one share. The 
number of directors is not to be less than three nor more than six ; 
the subscribers are to appoint the first; remuneration as fixed by 
875 Opang, Registered office, 9, Clements Lane, Lombard 

treet, E.C. 


J. Piayer & Sons, Limited (68,081).—This company 
was registered on December 5th, with a capital of £1,500 in £1 
shares, to acquire the business carried on at Coventry as “ J. Player 
and Son,” and to carry on the business of watch, clock, scientific 
instruments, electrical and cycle fittings, cyclometer and cycle 
accessory manufacturers and merchants, &c. The first subscribers 


(each with one share) are:—Mrs. E. N. Player, Allesley, near 


Coventry; J. W. Player, Coventry, watch manufacturer; Miss F. G. 
Player, Allesley, near Coventry; F. L. Heane, Wolston, near 
Coventry, farmer; L. Pacot, Hockley Hill, Birmingham, watch- 
maker; R. B. North, 14, Soho Square, W., watchmaker; and H. P. 
Jansen, 14, Soho Square, W., watchmaker. The numberof directors 
is not to be less than two nor more than five ; the first are Mrs. E. N. 
Player, J. W. Player, and P. B. North. 2 


Northern Counties Traction Company, Limited 
(68,211).—This company was registered on December 12th, with a 
capital of £5,000 in £5 shares, to carry on the business of electricians, 
electrical and mechauical engineers, suppliers of electricity for all 
purposes, &c. The first subscribers (each with one share) are:— 
G. E. Heyl-Dia, 236, Great Clowes Street, Higher Broughton, Man- 
chester, mechanical engineer; J. J. Wilson, The Vicarage, Earles- 
town, Lancashire, accountant; W. J. Glover, 2, Clifton Terrace, St. 
Helens, cable manufacturer; H. S. Oppenheim, Highfield, St. Helens, 
solicitor; W. Oppenheim, Grange Mount, St. Helens, solicitor; 
J. Hammill, Millbrook, Eccleston, Prescot, chartered accountant ; 
and H. Tasker, 46, Willis Street, Warrington, accountant. The 
number of directors is not to be less than two nor more than 
five; the first are to be appointed by Henry S. Oppenheim. 


Electrical Navigation Protection Company, Limited 
(68,304).—This company was registered on December 15th, with a 
capital of £100,000 in £1 shares (95, 000 A and 5,000 “B”), to 
enter into an agreement with L. Daft and A. Williams, and to carry 
on the business of electrical engineers, cable, wire, and line manu- 
facturers, generators and distributors of electricity, electric light 
contractors, electricians, mechanical engineers, concessionnaires, 
explorers, contractors, &. The first subscribers (each with one 
“A” share) are :—J. H. Milward, 350, Gillott Road, Birmingham, 
solicitor; C. F. Crowder, 2, Norfolk Row, Edgbaston, solicitor ; 
A. T. Smallwood, Hampton-in-Arden, solicitor; W. J. Gilliver, 40, 
Blenheim Road, Moseley, accountant ; J. W. Smith, Hill Crest, 
Woodlands Road, Moseley, accountant; E. Wyer, 270, St. Vincent 
Street, Birmingham, clerk; and T. Cooke, 7, The Grove, St. Silas 
Square, Lozells, Birmingham, clerk. The number of directors is 
not to be less than three nor more than ten; the first are to be 
appointed by the subscribers; qualification, £500; remuneration, 
£2,000 per annum and a share in the profits divisible: 


Welsh Electric Traction Company, Limited (68,292). 
—This company was registered on December 14th, with a capital of 
£25,000 in £1 shares, to construct, equip and maintain railways, 
tramways, ferries, telegraphs, telephones, and other works and con- 
veniences, and to carry on the business of engineers, manufacturers 
of railway and other carriages and vehicles, shipbuilders, carriers, 
electrical, mechanical, hydraulic, and general engineers, electricians, 
suppliers of electricity, &c. The first subscribers (each with one 
share) are:—C. J. Hall, Hawkesmoor, Windermere, gentleman; 
C. H. Lees, D.Sc., Osborne, Belgrave Road, Oldham, University 
lecturer; E. Hewitt, 33, Brazennose Street, Manchester, architect; 
W. G. Rhodes, M. Sc., M. I. E. E., Stansfield Terrace, High Bank, 
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Gorton; W. H. Robson, 53, Arbour Street, Southport, electrical 
engineer; T. Gould, 47, Manchester Road, Denton, hosiery manu- 
facturer; and J. Morris, 33, Brazennose Street, Manchester, 
chartered accountant. The number of directors is not to be less 
than three nor more than seven; the first are to be appointed by 
the subscribers; qualification, £250; remuneration as fixed by the 
company. Registered office, 33, Brazennose Street, Manchester. 


Cardwell, Boorman, Ford-Lloyd, Limited (68,268).— 
This company was registered on December 13th, with a capital of 
£5,000 in £1 shares, to take over the business of electrical engineers, 
manufacturers of electrical apparatus and appliances, &c., carried on 
by Cardwell & Boorman, at 27, Ely Place, Holborn, E. C., and by 
A. Ford-Lloyd & Co., at Boswell Court Works, Devonshire Street, 
W. C. The first subscribers (each with one share) are:—J. A. Card- 
well, Melrose, Avondale Road, South Croydon, electrical engineer ; 
E. H. Cardwell, 28, Soho Square, W., surveyor; A. Ford-Lloyd, 
Barnet Court Works, Devonshire Street, W.C., electrical engineer ; 
A. R. O. Lowndes, 15, George Street, Mansion House, E. C., 
solicitor; C. Boorman, 27, Ely Place, Holborn, E. C., electrical 
engineer; E. A. Lowndes, 15, George Street, Mansion House, E. C., 
articled clerk; and J. H. Cardwell, St. Anne's Rectory, 28, Soho 
Square, W., Clerk in Holy Orders. The number of directors is not 
to be less than three nor more than seven. The first are J. A. Card- 
well, G. Boorman and A.. Ford-Lloyd (managing directors); 


remuneration of managing directors, £150 each per annum and a. 


share in the profits ; others as fixed by the company. 


Fleet and District Electricity Company, Limited 
(68,293).—This company was registered on December 14th, with a 
capital of £5,000 in £1 shares, to acquire the right to supply elec- 
tricity in Fleet, Hampshire, and the surrounding district, to adopt 
agreements (a) with H. Blacknell; (b) with F. J. Warden- 
Stevens; and (e) with W. Fennell, and to! carry on the business of 
electricians, mechanical and electrical engineers, suppliers of elec- 
tricity for light, heat, motive power, and other purposes, &c. The 
first subscribers (each with one share) are: W. W. Norman, Essen- 
dene, Chobham Road, Woking, secretary; F. J. Warden-Stevens, 
The Mount, Leatherhead, engineer; F. P. West, 5-6, Great Win- 
chester Street, E. C., chartered accountant ; W. Fennell, 8, Ferndale 


Road, Leytonstone, electrical engineer; C. J. Inder, 5, Albion 


Square, Dalston, N., electrical engineer; S. Hutchison, 47, Chancery 
Lane, W.C., solicitor; and T. J. Woods, 15, Wylen Street, Forest 
Hill, S. E., clerk. The ‘first directors are Sir T. L. Brunton, H. 
Fraser, and F. J. Warden-Stevens. Registered office, 5-6, Great 
Winchester Street, E. C. 


Easton & Co., Limited (68, 181).ä— This company was 
registered on December 10th, with a capital of £100,025 in 30, 000 
preference shares of £1 each, 70,000 ordinary shares of £1 each, 
and 500 subscribers’ shares of 1s. each, to acquire and exercise the 
sole license for Great Britain, the British Colonies, and the 
Transvaal to manufacture and sell stationary engines of over 
10 R. p. and apparatus in connection therewith under the Schmidt 
Superheated Steam Patents (subject to a non-exclusive license 
already in favour of Sulzer Bros., of Zurich, and the Aschersle- 
bener Maschinenbau Aktiengesellschaft), and to take over all or 
part of the business of electrical, mechanical, civil and general 
engineers and contractors, recently carried on by Easton, Anderson 
and Goolden, Limited (in liquidation), and by W. B. Peat, 
the receiver and manager thereof, at Erith, Kent, and at Broad 
Sanctuary Chambers, Westminster. The first subscribers (each 
with one ordinary share) are:—O. G. Petersen, 82, Wood Vale, 
Forest Hill, S. E., solicitor; F. J. Stephenson, 21, Kensington 
Gardens Square, W., clerk; G. C. Gooding, 7, Porteus Road, St. 
Mary s Terrace, W.; A. S. Wilson, The Hollies, Rustall, Tunbridge 
Wells, Kent, clerk; C. H. Perry, 5, Springfield Gardens, Upper 
Clapton, N. E., clerk ; E. Turkington, 11, Dovecote Avenue, Wood 
Green, N., clerk; E. T. Ironside, 75, Loftus Road, Shepherd’s 
Bush, W., clerk. The committee of management is to consist of not 
less than three nor more than seven members. The first are 
E. L. Pease, G. B. Samuelson, H. K. Baynes, T. P. Wilson and three 
others— two to be nominated by the debenture holders, and one by 
H. A. Johnstone. G. B. Samuelson is the nominee of the Schmidt 
Stationary Engine Company, Limited. Registered office, Broad 
Sanctuary Chambers, S.W. 


CITY NOTES. 


Nernst Electric Light Company, Limited. 


THE first ordinary general meeting of the shareholders of this com- 
pany was held on Wednesday at the Westminster Palace Hotel, Sir 
Henry C. Mance presiding. 

Mr. G. Opitz, the secretary, having read the advertisement con- 
vening the meeting, 

Mr. Benn ZusMan, one of the directors, requested that a notice 
he had sent to the shareholders containing three special resolutions 
he intended to move at the meeting should also be read. These 


resolutions required the directors to invite Mr. B. M. Drake, the 


managing director to resign his position, and in the event of his not 
consenting, to call a special meeting to remove him from office. A 
further resolution called upon the directors to allow Mr. Zusman to 
have unrestricted access at all reasonable times to the books, papers, 
and documents of the company. 

The CHartaman, in moving, the adoption of the report, said he 


was sure the shareholders would be pleased to see Prof. Nernst 
once more amongst them, and he might take the opportunity of 
expressing their congratulation of his having been awarded the 
Grand Prix at the Paris Exhibition on account of his beautiful inven- 
tion. Dealing first with the balance-sheet, some of the items on the 
credit side might appear large, but it-was in consequence of the 
accounts covering a period of 19 months. The payment of £1,523 on 
account of legal charges and stamp duties was almost entirely for 
the latter, which amounted to £1,350, which payment was made 
under the advice of counsel. The item of £5,000 on account of 
English royalties would, he trusted, ultimately prove a very satis- 
factory investment. The directors were not without hope that their 
right to those royalties might enable them to come to some satis- 
factory and mutually advantageous arrangement when the English 
company was brought before the piero The expenditure on the 
laboratory and workshops had, he thought, considering the import- 
ance of the work which had been carried out, been moderate. 
£20,311 had been invested—half in Bank of England stock and the 
other half in Consols. Passing to the general business, he would 
remind those shareholders who were not present at the statutory meet- 
ing that on that occasion Mr. Swinburne, their consulting engineer, 
advised them not to be precipitate in putting the lamp on the market 
and he predicted that the autumn of this year would be about the - 
time when they would be prepared-to issue the lamps to the public. 
The invention was handed to them in what he might call a labo- 
ratory stage. It was practically untried; they had to deal with a 
new ind „and with the exception of the technical staff pro- 
vided for them by the promoters, they were absolutely ignorant of 
the difficulties which might oecur in developing the invention into 
a commercial success. Before they could shape out their future 
policy they had to produce a commercial article. A commercial 
article was one that must be manufactured with economy, and if 
any of them would take the trouble to visit their laboratory and works, 
and see all the delicate apportionment which was necessary between 
the parts of the Nernst lamp, they would appreciate the difficulty 
they had had in training the necessary staff before they could manu- 
facture in large numbers. He did not make these remarks by way of 
apology. If he wanted any excuse as regarded the delay in placing 
the lamps on the market, he would draw their attention to the fact 
that, notwithstanding that they were at a great disadvantage as 
compared with the owners of patent rights in other parts of 
the world, they were quite as much advanced. He lieved 
he was correct in stating that Mr. Westinghouse, the 
General Electric Company, of Berlin, and Messrs. Ganz & Co., 
of Buda-Pesth, had the control of the patents 12 months before they 
had, and he very much doubted if at the present moment they were 
any further advanced. Indeed, he had just received a telegram 
from Messrs. Ganz, saying they would not be prepared to issue 
lamps before April or May next. While they had been working 
towards the development of lamps which could be manufactured 
with certainty and economy, they had steadily pursued their 
inquiries in all parts of the world within their sphere of action 
with a view to ascertain the extent of electric lighting and the con- 
ditions which it would be necessary to observe in sending lamps to 
that particular locality. It might interest them to know that the 
extent of lighting in the various countries appeared from the 
reports to be that there were 38,000 arc lamps and 5,000,000 incan- 
descent lamps in use in- their various territories. They had 
obtained 47 patents in various parts of the world, and their applica- 
tions for 14 other patents were still pending. They now had as 
their property a lamp which, he hoped, would prove a second 
Aladdin's lamp, but he could assure them that, unlike the lamp of 


Aladdin, it had required something more than rubbing before 


arriving at its present stage. He could not leave that point with- 
out endeavouring to do justice to the attention and care which had 
been bestowed by Mr. Drake in supervising the elaboration of the 
various details, and he deeply regretted that one of his colleagues 
should have considered it n , when their labours had reached 
that point at which they might look forward to obtaining some 
practical results, to make an attack upon the managing director. 
He considered the attack unnecessary, inopportune, and unjust. Had 
they done nothing beyond acquiring the English royalties, the 
total expenditure which had been incurred would have been 
perfectly justified. By not establishing factories before they were 
actually required, and not sending out agents prematurely to 
advertise an invention which spoke for itself, they had saved the 
company a considerable sum. They now possessed a very valuable 
property, and it rested with that meetizg whether they intended to 
o it serious harm. 

Mr. BERNARD DRAKE, in seconding the resolution, gave a short 
résumé of what had been done by the company since its inception 
to perfect the lamp. They had, he said, now taken the plunge as 
far asthe body of the lamps was concerned, and the replacement 
pe which carried the glower, heater, and series resistance, could 

modified from time to time as experience dictated. They had 
some hundreds of lamps of different sizes and candle-powers, which 
could be sent out in the course of the next few weeks. Within 
two months they were arranging for a supply of the different parts 
to be coming in, and within three months, unless something unfore- 
seen happened, he expected their output to be several hundred 
lamps per day. He thought, therefore, the company might be con- 
gratulated on being within sight of the money-earning stage. 

Mr. BENN ZusmaxN then addressed the meeting at considerable 
length in a speech in which he criticised adversely the action of 
Mr. Drake in several particulars in the management of the com- 
pany. He said that, in his opinion, the past conduct of the under- 
taking by Mr. Drake had been opposed to its true interest, and that 
its future was foredoomed to failure if he was permitted to maintain 
any longer the position of managing director, or if he was allowed 
to remain a director at all. the present policy of inanition 
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continued, it could only end in liquidation. He concluded by 
moving as an amendment to the Chairman’s resolution that the 
report be received, but not adopted. 

Mr. A. Coun seconded the amendment. 

Mr. R. C. Power said he thought the shareholders were indebted 
to Mr. Zussman for his action at the board, and he hoped the 
meeting would refuse to adopt the report without further investi- 

tion. 

a Mr. MITCHELL and other shareholders havifig addressed the 
meeting, 

The CHAmMAN and Mr DRAKE replied on the discussion, Mr. 
Drake giving a most emphatic denial to any suggestion of neglect 
of the company’s business, remarking that he had done nothing in 
connection with the company that he would not have done bad the 
company been entirely his own. 

After further discussion the meeting was adjourned fora month on 
the understanding that copies of Mr. Zussman’s charges and Mr. 
Drake's replies should in the meantime be circulated among the 
shareholders. 


Marconi’s Wireless Telegraph Company. 


THE fourth ordinary general meeting of this company was held on 
Tuesday at the offices, 18, Finch Lane, E.C., Major Flood Page 
(managing director) presiding. 

In moving the adoption of the report, the CHARMAN said that the 
accounts were for 13 months, as the financial year had been changed 
from Angust 31st to 5 30th. There had been practically 
uo change in the capital. The stock, which last year was £4,515, had 
increased to £9,111, and plant and machinery had increased from 
£300 to £1,692. Patents stood at £78,164, £1,153 higher than last 
year. He was pleased to inform them that, after much prolonged 
negotiation, they had this month obtained the German patents, and 
evervone knew how important that was. Their German patent 
agent also said that then several other applications stood a very 
good chance of being granted. The chairman said that be bad been 
called to give evidence before the British Patents Committee sitting 
at the Board of Trade, and he thought he was not divulging secrets 
when he said that the Committce had no intention of introducing 
into England either the United States or German patent systems. 
The shares of the International Company, of which this company 
held 100,000 fully paid, were at a promising fig:re in the market, 
although there were very few transactions in them (58. paid were sell- 
ing at 7s. 6d. and 8s.) He thought in the future they would have to 
be congratulated upon the value of their 100,000 shares. The balance- 
sheet showed the expenditure up to August ‘Blst £10,960. They had 

then a stock of £4,236. Purchases and wages had amounted to £10,854. 
As the business extended the purchases and wages must extend 
also. They were glad it was so, as it was proof that they were 
beginning to live. Salaries and ‘directors’ remuneration figured at 
£5,926. This item and also travelling expenses, &c., might appear 
high for so small a business, but they had about 24 more or less 
technical electrical men as assistants. During the present year 
some had been and still were at Hawaii, Germany, Newfoundland, 
Malta, Spain, and other countries, while a large number of them 
were employed in work in the Navy. As the work still further 
increased probably they would not have to largely increase that 
class of men but others lessexpensive. Sales and royalties (£6,092) 
was a very small amount, but it was the first time it had appeared 
in the balance-sheet. The total expenditure was, in his opinion, 
most moderate, and had been absolutely necessary. The Belgian 
Government had been a good friend to them, and this would be of 
material assistance to them in influencing other powers. There were 
great difficulties in negotiating with foreign Governments. The 
action of the cable companies in closing the cables during the war 
created a very great objection to the British monopoly of tele- 
graphic work. Negotiations were, however, being conducted by 


their Continental friends in the respective countries. The chief. 


event of the year was the completion of the whole of the 32 sets 
for H.M. Navy. They had had no failure or breakdown of any 
kind. As the commercial shipping companies followed the Navy 
in electric lighting of vessels, so no doubt they would follow in this 
matter of wireless telegraphy equipments. The works at Chelms- 
ford had been improved, and could now turn out all the apparatus 
that could possibly be required during the coming 12 months. Mr. 
Marconi had made great advances recently. He asked them not to 
request him to say much about that matter that day. They must do 
without exaggeration. Mr. Marconi had never proclaimed in public 
that he could do a thing until he was assured that he was able to do 
it. What they had now accomplished could not be seen by the 
Admiralty or anyone else until it was complete; it gave promise of 
great advance. By the end of January they might be able to show 


the Admiralty what the new patents involved, the improvements. 


they compassed, and they had a provisional contract with the 
Admiralty as to their use in the event of their thinking fit to adopt 
them. 

Mr. Goopropy seconded the resolution, which was carried unani- 
mously. 

The retiring directors and auditors were re-elected, and the 
meeting then became extraordinary, to pass resolutions altering the 
articles so that the qualification of directors was reduced, the 
number of directors and their fees increased, and other matters 
altered to meet certain specific cases. It was mentioned that three 
new directors are to be asked to join the board to strengthen it,so that 
future negotiations with Governments and others might be certain 
of success. These were Mr. Henniker Heaton, Sir Chas. Euan 
Smith, and Mr. Albert Ochs. 

The meeting closed with the usual vote of thanks, 


Aron Electricity Meter, Limited. 


Str James PENDER, Bart. (chairman), presided on Thursday last 
week at Winchester House over the third ordinary general meeting 
of the above company. 

In moving the adoption of the report, the CRAIRMAN said were it 
not for the traditional chairman's speech at such a meeting, he would 
have little to say, but would simply ask them to pass the report and 
call for any further information if they so desired. They had had a 
most successful year, in spite of the many difficulties that a business 
with branches in the different capitals of Europe had to conterd 
with, and in spite of the difficulties that arose in the wholesale 
manufacture of accurate measuring instruments. Thanks to the 
efforts of Dr. Aron and his technical staff, they had overcome these 
latter difficulties, and thanks to their commercial department, they 
had been able to show a good increase of business. The sales of the 
instruments had gone up for this year by 40 per cent. as compared 
with last year, and the profits, which, in their prospectus, showed a 
course of uninterrupted progress from £11,000 in 1892 to £18,000 in 
1897, had now reached in the last two years £23,000 and £30,000 
respectively. The increase in trade had been noticeable in every 
one of the branches, but more particularly in England, though the 
profit in the United ‘Kingdom this year did not show as favourably 
in proportion to the turnover as in the other countries. The reason 


for thi3 was that they had arranged, both in Thames Street and in 


Union Street, Southwark, larger workshops, which would enable 
them in future to manufacture entirely in England with the 
exception of the counting gears, which were manufactured 
for all the branches in the central factory in Schweidnitz. Thus the 
promise of making the meter in this country had been fulfilled very 
quickly, and now that the expenses of erection and organisation had 
been principally defrayed, they could look hopefully to a very 
much larger percentage of profit from the London business in the 
future. This was irrespective of the increase in sales, that they had 
every right to expect. The orders for meters during the last two 
mouths since the end of the financial vear, namely, October and 
November. exceeded in England by 40 per cent. the sales of the 
corresponding months of last vear, and in the other branche: an 
increase had also been made. Every one of the branches during the 
last vear had worked at a profit, the most satisfactory resnlt being 
that the factory in Schweidnitz, which was in an embryo state last 
year, showing even a small loss at that time, had shown this vear a 
very handsome profit after paving all expenses, and the directors 
had made arrangements for considerably increasing this factory, 
which should be the most remunerati re department when the prices 
of raw material had again assumed a more normal aspect. The sale 
of the American patents was now so far effected that all but £4,000 
in cash had been paid, and the etock to the face value of £33,000 
had been handed to them and deposited with the bankers. By 
utilising the sum of £9,400 for writing off part of the original pur- 
chase money and putting the whole of the American stock, which a 
few years hence would be very valuable, towards reserve, the 
directors thought ample provision has been made for satisfying the 
best interests of the shareholders and the company. Dr. Aron, 
during the past year, had succeeded in introducing further important 
improvements to suit the requirements of the station engineers, 
which consisted in the change over from wood to metal cases, in 
simplifying the design and manufacture of the meters, in the intro- 
duction of meters for special purposes, such as day and night load 
meters, hour meters, automatic prepayment meters, and they looked 
forward to a considerable increase of business from those develop- 
ments. Another distinct improvement had been the design of a 
small meter which they called the “ Cottage” type, how in the 
hands of the Board of Trade for official approval. This was a meter 
that could be made and sold ata considerably lower price, and will 
be used in small honses and shops in the poorer districts in town 


and country where the electric light was now making its advent, 


where only two or three lights were probably burning at a time, and 
where a small and accurate, but particularly a cheap meter was a 
necessity. It was unwise to predict unless they knew, but they 
believe that this meter, as constructed at present, would meet com- 
pletely the most stringent regulations of Government and municipal 


authorities, and be a large additional source of revenue in the 


future. 

Mr. R. W. WALLAck, Q C., seconded the motion. 

In answer to questions raisod, it was stated that there was no 
truth in the rumours as to probable litigation regarding patents. 
When stock was taken, from 15 to 20 per ‘cent. was written off for 
depreciation. 

The report was adopted, as was also a resolution for the payment 
of a dividend of 12 per cent. on the ordinary shares. 


India-Rubber, Gutta-Perelia, and Telegraph Works, 
Limited. 


THE Hon. Henry MaRSHAM (chairman) presided at the Cannon 
Street Hotel on Thursday last week over the 37th ordinary general 
meeting of the shareholders of the above company, and in moving 
the adoption of the report, said they would not have come forward 
that day with such a favourable balance-sheet had it not been that 
they took the unpopular step of raising the prices of their goods to 
meet the advance in the price of raw material. Their customers 
tacitly acknowledged the necessity of so doing by ¢ontinuing their 
support. They intended returning to more moderate priccs at the 
earliest opportunity, and from the appearance of the markets it was 
possible they might be able to make reductions before they again 
met. India-rubber showed sigas of falling off, but gutta-percha main- 
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tained its high standard, and in view of the large consumption in 
the next year or two, they did not anticipate a lower price in that 
product. . They had three cable steamers, and all were at present 
employed, one having been chartered by the Spanish Government 
since the end of the financial year. At the works at Silvertown they 
had completed a large central station for the generation of electricity. 
All the machinery had been designed and built by their own employés. 
The construction and erection of the plant under these circum- 
stances occupied a longertime and cost more than they otherwise would 
because they did not want to interfere with the carrying out of 
work for their customers. By the erection of the station a great 
saving in coal would be effected. With a view to increasing their 
business they had sent a representative to South Africa, and 
although, as was only to be expected, not much had yet been done, 
yet when matters settled down they expected to do a large business 
there. They had received no official reply to their tender for the 
Pacitic cable, but from the figures which bad been published iu the 
Press of the price, viz., £1,795,000, they could only judge that the 
board had been too timid in approaching the subject, but they felt 
that with a work of such magnitude they could not be too careful, 
and although they had missed the contract he trusted the share- 
holders would approve of their policy. With regard to future 
prospécts, they had now in hand a large order for a foreign Govern- 
ment. They recommended the payment of a dividend of 15s. a share, 
making with the interim dividend 10 per cent. for the year. 

Mr. A. Scorr seconded the motion, which was carried. 

Mr. LaMont questioned the chairman as tothe auditors’ certifi- 
cate, which he said appeared to imply some doubt as to the correct- 
ness of their investments and the debts owing to them. 

The CHAIRMAN said he saw no reason why the auditors should 
question the correctness of the items. The debts included money 
owing on uncompleted work, which had since been paid. The 
board took the full responsibility as to the investments, which were 
worth what was stated to be their value. os 

At the extraordinary meeting which followed, special resolutions 
were adopted, giving the board power from time to time to appoint 
extraordinary directors, or an extraordinary director, additional to 
the directors, and not to be considered to be directors of the com- 

ny within the meaning of the articles of association, and the 

rd might from time to time revoke any such appointment. The 
number of extraordinary directors should not exceed four, and no 
person other than a former director, or an officer of the company, 
should be appointed an extraordinary director. Every extraordinary 
director (uot having been formerly a director) who should cease to 
be in the employment of the company, should thereupon cease to 
be au extraordinary director. Every extraordinary director should 
hold at least 100 shares of the company in his own name as the sole 
holder thereof. No person should be appointed an extraordinary 
director for a longer period than three years at any one time, but 
the appointment might from time to time be renewed. The remu- 
neration of an extraordinary director, for acting as such, shall from 
time to time be determined by the board, and should not exceed 
£200 per annum for any extraordinary director. 


Electri¢ Resistance and Heating Company. 


THE first ordinary general meeting of this company was held at 
Winchester House, E. C., on Tuesday, December 18th, Mr. C. 
Wanklyn, presiding. The report submitted reads as follows :— 


The directors herewith submit their first annual report, together with the 
company’s balance-sheet and profit and loss account from January lst, 1699, to 
September 30th, 1900. The primary or material patent of the company bas now 
been granted in all the countries enumerated in the prospectus, with the 
exception of Germany, Denmark, Norway and Russia. In Russiaan application 
is still pending. In the other countries mentioned, reliance is placed on 
secondary apparatus patents, which have been granted. Material and apparatus 
patents bave also been taken out in Cuba, a country not mentioned in the 
pro tus. The board has devoted unremitting care and attention to the 

evelopment of the coopers manufactures, but, as is generally the case with 
a new process, progress bas been slower than was anticipated, and the adapta- 
tion of the material to the various requirements has presented many difficulties, 
In the opinion of the directors, however, most of these difficulties have now been 
overcome. The work of the company is now so far advanced that types of com- 
pleted manufactures have been under trial for some weeks at the company's 
works, and since the end of last month at Messrs. Veritys, Limited. Some of 
these are now on view at ese rs. Veritys’ showrooms, 81, King Street, Covent 
Garden, W. C. The directors are satisfied with the result of these trials, and it 
is believed that the manufactures of the company will show good results in 
practice. The demand for the class of goods to be supplied by the company 
should certainly be very large. The directors have had under consideration 
proposals recently made by Messrs. Ganz & Co., of Buda-Pesth, for supplying the 
eompany, at fixed prices, with its resistance and heating material in a manu- 
factured state, and in such types as may bo required by the company. 
No definite arrangement has yet been come to in reference to this 
matter, but, under existing circumstances, ths acceptance of these 
proposa a, wholly or in part, might be of advantage to the company. 

nder circumstances of which the shareholders are already aware, the company 
failed to receive payment in full in respect of 8,550 shares relied on as part of 
the working capital, and owing to the great importance of completing types of 
resistances of various kinds and other manufactures for the market before the 
end of the present year, the funds at the company’s disposal are approaching 
exhaustion. It has, therefore, become necessary that the 8.550 forfeited shares 
referred to in the board’s ciroular of June 18th last on which 5a. has been paid, 
should be subscribed for at 158. each. These shares will be offered to all share- 
holders for subscription before the 12th proximo, without any restriction as to 
the number which may be applied for in each case, and in the event of more 
than the 9,550 shares being so applied for, allotments will be made pro rata, 
except that, in the event of the negotiations referred to in the note to the 
balance-sheet by the auditors being wholly or partially carried through, the 
allotment of the 8,550 shares will be restricted to the number of these shares 
available. Mr. C. Wanklyn and Lieut.-Col. W. T. Ellis are the directors retiring 
from the board by rotation, and being eligible, they offer themselves for re- 
election. Messrs. John Annan, Dexter & Co., the auditors, also retire, and 
offer themselves for re-election. 


The CHatrMan said that though there were certain elements of 
disappointment, he hoped to show them, that there was still some 
hope that their process had a future.before it. They had been 


` -a large number of 


municate with the shareholders immediately. 


unable to obtain the material patent in Germany, but had obtained 
patents—in fact, all applied for but 
one, and in those apparatus patents the patent agents said that the 
material patent was alluded to in such a way as to protect them 
under that head also. As to the development of the company's 
manufactures, it was impossible for him to adequately put before 
them the enormous trouble, constant anxiety and work that had been 
entailed in the progress of the endeavour to prove the value of the 
process. One by oue in the course of the manufacture difficulties 
had arisen, and as each had arisen it had been met, but they had 
always naturally to go back again to the beginning. That was the 
main difficulty in the whole business. They had no experience to 
guide them as to what they ought to have foreseen, but at every turn 
they had had to meet something new for which a remedy had to be 
found. While they could not be absolutely exonerated in respect of 
any difficulties that had arisen, it was absolutely out of human 
uuderstanding aud experience that they should be able to fore-ee 
those difficulties and meet them before they arose. At the works 
at Lambeth they had produced a number of types of different forms 
of resistauce such as were now on view. The laryer ring resistances had 
giventhem agreat deal of trouble, forthe fact that it had been extremely 
difficult to préss them with such compactness that they could stand 
the handling of commercial use. Half-sized rings had been work- 
ing well at the company’s works for many months. Certain 
rings had been working lately at Veritys with equal satisfaction, 
but he was bound to add that recently certain of them were 
put to special tests—maximum tests at Veritys, to prove whether 
they were of the capacity hoped for, but there, again, certain defects 
became obvious to everybody. Overheating resulted in the dis- 
integration of the ring itself, and small marks showed, which, 
under maximum pulling tests, would have meant inefficiency of the 
ring. They would be able to overcome the difficulties in time. 
Testing was still going on, and in a few weeks they hoped to be 
able to announce the end of their troubles. They were again 
applying for the subscription of the forfeited shares, and in the 
event of a material development taking place, they would com- 
In regard to the 
failure ın the subscription of the large amount of working capital, 
they made an issue of 8,550 shares, and the subscriptions only came 
to 2,400, and of those 1, 800 were applied for by the board, but there 
was no good to be done by allotting that small amount, and they 
returned the subscriptions and went on with what was in haud. 
The failure to find 15s. on 8,500 shares was a knock-down blow for 
the board. The accounts showed how serious and critical the incident 
was. The prospectus stated that they were to go to work on £17,500 
working capital. Taking patent charges and fees, agreements, legal 
expenses, and plant and furniture, they might say that of the 
working capital £5,500 was already spent before they began to 
exploit the process. Another third had been spent, and £6,550 


had never come into the coffers. This £6,500 was the most 


important of all. They were stranded at a position where the pro- 
cess might be made a great success, and the working capital was 
not available. After the meeting they would send out forms to 
shareholders for those 8,500 shares. If that money was not reccived 
there was only one course open to them, and that was liquidation 
for reconstruction. They had already got in outline proposals for 
reconstruction which would include the guarantee of a certain 
amount of new working capital, and would start where they now 
left off. The vendors took part of their consideration in 62,000 
shares, and it might be hard to put the pistol of reconstruction at 
their heads, but any regret that they might feel at the cancellation 
of any portion of the vendors’ shares might be qualified by the fact 
that when the shares were issued in general, the support received 
from them amounted to nothing. In giving them this second 
chance in common with other shareholders they would have done 
enough, and liquidation with reconstruction in view was the only 
policy. There was no question about the enormous demand aud 
sale of any types of the material in the manufacturing state. 

Captain Bax seconded the adoption of the report. 

A SHAREHOLDER asked what the vendors took in cash, and was 
informed £32,500. Another speaker said that if they had had that 
sum he did not think they need show them any particular cou- 
sideration. 

The retiring directors and auditors were re-elected. 


Prospectuses, 


In our other pages this week will be found a copy of the prospectus 
of the British and Foreign Electrical Vehicle Company, Limited, 


- which has been formed with a nominal capital of £150,000. Ouly 


54,000 £1 shares are being offered for subscription, the veudors 
taking the remaining 96,000 in part payment of the purchase con- 
sideration. The objects of the company being fully stated in the 
1 it is not necessary to enter into detail here. The prin- 
eipal things taken over are the Leecoll Electric Battery Compauy, 
Limited (which owns the British patents), and a half share in the 
foreign patents. We have no wish to unsay any of our remarks 
regarding the excellent performances of the Powerful” electro- 
mobile, and the Leecoll battery in our article on the recent electrical 
vehicle trials made under the auspices of the Automobile Club, but 
we regard the amount to be paid to the vendors as excessive, when 
it is considered that the battery is a new one, and has not yet been 
practically tried for any length of time. We stated that this type 
of cell may have a great future before it for traction and other pur- 
poses; but its present performances do not appear to us to warrant 
the payment of £106,000 (£10,000 in cash, and £96,000 in shares) 
to vendors for patent rights, and the Lambeth and other 
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depôts and charging stations, or leases thereof. There have 
been too many instances recently of companies being absolutely. 
crippled by the high value which vendors have placed upon 81 
and while we are hopeful of a good future for this particular battery, 
we regret to find it saddled with so heavy a share eapital due to 
the promotion process. The ng of a reasonable dividend is 
considerably imperilled on this account. It is an error in com- 

y finance which not only tells upon the general body of 
shareholders by reducing dividends, but it may render valueless 
the large shareholding of the vendors themselves unless they are 
able to unload before the evil days draw nigh. Many a new 
company has defeated its own ends by over-capitalisation, and has 
been unable to proceed to allotment because of the chariness of 
investors. The company appears to be primarily a battery company, 
but it has an optional contract relating to the supply of carriages 
manufactured or imported by E. W. Hart, of Luton. 


The Woking Electric Supply Company has this week been offering 
an issue of 25,000 6 per cent. £1 preference shares, to provide for 
outlays already incurred in the laying of new mains, and the 
purchase of two 150-xw. alternators, also to provide additional 
working capital. 


Easton & Co., Limited.—We learn that a powerful 
syndicate has been formed under the title of Easton & Co., Limited, 
to take over the extensive and old-established engineering works of 
Easton, Anderson & Goolden, Limited, at Erith, with a view to the 
development in this country of the Schmidt system of utilising 
highly superheated steam, which has made such remarkable progress 
abroad. No public issue will be made, the necessary capital having 
AF subscribed privately by a group of leading engineering firms 
and others. 


Ingleton Electric Lighting and Power Company.— 
This small company held its first annual meeting on 6th inst. 
The plant is all in working order, and about 60 houses are connected 
to the mains. The company also has the contract for the public 
lighting. There was no dividend, as the company had not been long 
in operation, but there was every prospect of the business becoming 
remunerative shortly. 


Continental- Companies. — The Mediterranean Thomson- 
Houston Company, which was constructed in 1898 with a capital 
of £200,000, has increased its capital to £800,000. The chairman 
and vice-chairman of the company are re ively M. Fris 
(Senator) and M. Th. D. Lantsheere (Minister of State). 


Dividends.— Eastern Extension Telegraph Company, 


quarter ended September 30th, 2s. 6d. per share. Electric and 


General Investment Company, six — ended November 30th, 
10 per cent. (28.) on the ordinary share 


National Telephone 5 transfer books 
of the 33 per cent. and 4 per cent. debenture stocks will be closed 
from the 18th to the 31st inst. inclusive, for the preparation of the 
warrants for the half-year's interest due January Ist. 


South Lancashire Electric Traction Company.— 
The final batch of letters of allotment and regret have been posted 
in regard to app on for debenture stock and preference shares 
in the South cashire Electric Traction and Power Company, 
Limited. 

Chelsea Electricity Supply Company.— The transfer 
books of the debenture stock are closed from 19th to 31st inst. 


TRAFFIO RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The rece in g the weck end- 
ing December 1öth were £146; correspon year, £98; in- 
crease, £50. Total to date, £19,999 ; correspo 
increase, £88, 

Bristol Tramwa aean Carriage Company.—The receipts for the week en 
December 14th Bove £8,579 38. 11d.; corresponding period last year, £2,84 
11s. 9d. increase, £1,287 12s. 2d. 

Central London Railway.—The receipts for the week en 
were £6,006; previous week, £5,740; increase, £266. To 
(20 weeks), £106,488. Miles open, 6. 


City and South London Railway.—The receipts for the week ending December 


December 15th 
receipts to date 


16th were £1,874; corresponding week last year, £1,151 ; . 4728. 


Total to date, £39,649 ; correspondi: 
£15,827. Miles open, 1900, 43; 1899, 


Cork Electric Tramways and Lighting Com 7- the receipts for the week 
ending December 18th were Priel ils. rresponding week last year, 
£302 5s. 6d.; increase, £70 6d. Total to to date, £20,868 Os. 7d.; corre- 
sponding period last year, 218877 19s. 8d.; incroase, £1,490 1 8. 4d. 


Dover Corporation Tramways. —The receipts for the week ending December 
15th were £168 9s. 54d.; oorrespon 11505 week last year, £126 17s. ape 
inorease, £36 12s. 5 otal to date, £10,250 198. 14d.; ie eo 
last year, £9,784 1 s. 9d. : increase, £516 1s. 44d. Miles of piss 
1900, 8; 1899, 8. car ‘miles run, 1900, 4,958; , 4,788. Number of cars 
1900, 11; 1899, 11 


Dublin United e Compan pany. The ze receipts for the week ending 
December 14th were as follows :— Co., electric cars, £3, a 168. 2d.; 
ditto, horse cars, £21 88.0d.; D. 8. D. Co., electric cars, £794 28. ; total, 
£4,171 68. Sd; corresponding week last year—D. U. T. Co., 1 cars, 
22,729 108. 6d.; ditto, horse cars, £102 18s. 7d.; D. S. D. Co., 5 
£594 Se. IId.; total, £8,426 88. Od. ; increase, £744 18s. 8d. ; aggregate 
date, £111,228 108. 9d. ; egate to date last year, £99,402 12s. 7a 
increase, £11, 925 180, 2d. e mile worked is 44 miles electrically, 
1 mile by horses, as against 87 miles electrically, 7 miles by horses, for the 
corresponding period last year, 


last year, £28,822; increase, 


g Period l ie year, £19,961; ` 


mts E Railway.—The receipts for the N ending December 

5 £1,687; correspon week last year, £ 295. 
aly Ist, 1900, £89, ditto correspon ding t period last year, 
£38,908 ; 5 2750. Miles open, 6°57 n 


STOCKS AND SHARES. 


Wednesday Evening. 

THE shadow of Christmas holidays is falling over the Stock Ex- 
change markets, but still the volume of general business is fairly 
well maintained. It has eased off to some extent in the electrical 
sections, but this is not surprising, as they are, of course, investment 
markets, and it is the speculative departments that are now attract- 
ing most attention: The revival of the boom in Yankee rails has 
benefitted the Anglo-American Telegraph Company's stocks, which 
have at last thrown off the weakness that for so long has bowed 
them down. The supply market is a trifle irregular in tone, but 
the fluctuations are neither many nor important. As regards the 
Electric Railway division, there has been a slight improvement in 
the Deferred halves of Central London shares. 


We are able to announce that the directors of the Brompton and 
Kensipgton Supply Company are now considering a scheme for 
obtaining more capital. The money is required for the purpose of 
paying off the existing Debentures, and making alterations and 
additions to machinery, and soon, we understand, a new issue of Ordi- 
nary and Preference shares will probably be made, at such prices as 
will give the proprietors of existing shares a bonus besides swelling 
the coffers of the company. Brompton Ordinary shares, of £5 each 
fully paid, stand at 73, and the Preference, which are of the same 
denomination, are £9 middle. 


The recent emission of Preference shares by the Edmundson’s 
Company has been well received, and the quotation in the market 
keeps up at 4 premium, over and above the issue price of 
£5 5s. It is rather remarkable that the Ordinary shares of this 
concern should be purchaseable below par. The company paid 
6 per cent. last July; its capital is small, even counting the new 
Preference issue, and the only reason we can see for the lowness 
of the price is that investors overlook the shares on account of 
there being so few. They do not seem dear by any means, and can 
be bought for 44 or a shade more. 


All the Charing Cross Preference shares are now on the same 
footing, and the price is 55; Chelsea new Ordinary are 5s. premium. 

Should there be any one of our readers who applied for British 
Electric Street Tramways shares before reading our article 
thereupon, and who has received an allotment of shares which he 
does not want, we may mention that the Pall Mall Gaztte is ast ir 
in the matter. A number of dissatisfieck allottees are combining. 
through the agency of our evening contemporary, and united 
efforts ought to be able to effect, some useful purpose. 

British Electric Traction shares, after allowing for deduction of 
the dividend, are 4s. down on the week, the company’s senior 
issues undergoing no change. New General Traction shares are 
31—4, and it is said in the market that this company has been 
doing well lately in connection with some of its provincial work. 
Anglo-Argentine Trams are 4, Buenos Ayres and Belgrano “A” 5, 
the “B” 43. Potteries Electric Traction prices are 11 and 
103 for Ordinary and Preference respectively. The London 
Electrical Cab Company is in some difficulty over its bankruptcy 
affairs. 

Central London Deferred half-shares, as mentioned above, are 
up 4, the other issues remaining hard at last week’s prices. The 
“ vibration ” scare has spent its force for the moment, but we should 
not beat all astonished to see it in strong evidence again after 
Christmas. The advance in Waterloo and City Stock has made no 
further headway, and City and South London has not yet started to 
recover the points lost by the Stock on the announcement of the 
fresh issue of shares at 54. Metropolitan and Metropolitan District 
Stocks are both weak, the electrifying of the lines being regarded 
as almost a mythichl matter in the Stock Exchange. 

A fresh fall ia Eastern Telegraph Ordinary Stock has. taken the 
price below 140, but the rest of this market is steady; Marconi's 
Wireless Telegraphy are 33 to 34, the meeting of the company on 
Tuesday last not assisting the price of the shares. Probably our 
contention is becoming recognised, and the public will not buy 
Marconi’s on anything but a business basis. 

Welsbach issues are much better on what is understood to be the 
success of the company’s new electriclamp. The Nernst board does not 
appear able to settle its differences satisfactorily so far, and the price 
of the shares is dull, notwithstanding the good report published 
recently. @ The telephone market is featureless. 
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Closing 
Present Divi 
Issue. NAMB, tho band chros yest auction 
1807. | 1808. 1809. 
96,900 | African Direct Telegraph, 4 % Debs. ues 825 —. | 99 —103 
119,700 Amazon n Debs., Nos. 1 to 1,250 Red sab i *. | 85 — 90 
822,700 | Anglo-American Telegraph ... ss 3 7 £3 98. 73/6 52 — 55 
3,088,540 Do. do. 6% Pref. è 6 6 |6 % |97 — 99 
3,088,540 Do. do. Deferred . . 188. 41 78. 91— 10} 
44, Chili Telephone, Nos. 1 to 44, 000 3 7 3 g 3 — 
13,333,300$ Commercial Cable 8 8 8 170 —180 
1.589, 496“ Do. do. Sterling 6 500 ) year 4 4 at Deb. Btock Red. wan me *. 103 —104 
18,000 Cuba Telegraph 10 7 8 7 V — 71 
6,000 Do. 10 Pref. i iis 800 10 10 10 5 a ot 
12,931 | Direct Spanish Tel bh. xii i 5 4 4 4 
,000 aa ao 10 % Cum. Pref. . . 5 |10 a . | 9— 10 
Do. do. 41 ¥ Debs. me .. 100 —104 
60,7102) Direct United States Cable 20 | 38% | 38% 3 % 10 — 1 
120,000 | Direct West India Cable, 41 Reg. Deb. pii 99 —102 185 ca 
4,000,000 | Eastern Telegraph, Ord. 8 Stock 7 „ 7 7 % 138 —143 136 —141 1383 1363 
1,826,888 34 Pref. Stock _... 100 | .. a | 96 — 99 | 96 — 99 97 | 96 
1,432,268 Do. Mort. Deb. Stock Red. ... Stock 4 “an .. 110 —114 110 —114 1121 110 
250,000 | Eastern Extension 5 and China Telegraph ...| 10 7 7% 17% oe 144 | 138— 14} 144 | 13% 
50,000 Do. Nos 250,001 to 300,000 (iss. at £3 pm. all pd.)£6pd.| 1 ak PA 93— a see 
320,000 Do. 4 % Deb. Stock h, ¥ E Stock 4 % ‘ 113 —118 113 —118 
Eastern and South African Telegra 4 ort. eal = 
300,000 { 0 ert, 1206 100 100 —103 100 —103 
200,000 Do. 4% Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 sii se *. | 99 —102 | 99 —102%, | ... a 
180,227 | Globe Telegraph and Trust 44 ök 54% | 10ł4— 102 | 104— 102 107 103 
180, Do. do. 6 N 6% |6 15 — 155 15 — 15h | | 
150,000 | Great eper Telegraph, a 5 W 10 % 123 31 — 33 | 31 — 33 314 
Halifax and Bermuda Cable, 4 let Mort. one — 
17 ooo Pere gen egg . e . a) 2% 5 om | a8 — . — 9 
000 egraph = — 7 TT 
100, 0003; London Platino-Braxilian Telegra exraph, 6 De 6 & 985 . . 104 —107 104 —107 de aus 
72.680 Montevideo n Limited, Nos. 1 ee 72 680 a — 23 + 1 1— 1 es ba 
86,492 Do. do. 5 % Pref., Hos 1 to 86,403 4 4 5 1— 1 1— 1 me 8 
590,000 | National al Telephone, 1 to 590,000 9 oe 6 6 5 48— 4 48— 48 43 49. 
15,000 6 Cum. 1st Pref. 6 6 6 12 — 14 12 — 14 ox ats 
15,000 De > Cum. 2nd Pref. ... 6 6 6 12 — 14 12 — 14 ‘es 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 6 5— 5 5 — 5 5 ai 
2,000,000 Do. Deb. Stock Red. 3$ 34 81 — 99 96 — 99 ake ee 
500, Do. 4 % Deb. Stock Red T dvs *. 101 —104 101 —104 si 185 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 5 5 5 V i i— if fa 185 
100, 000? Pacific and European Tel., 4 % Guar. . 1 to 1,000 ... 4 gu . 101 —104 101 —104 a is 
11,839 Reuter’s. eee 2 0 ace 5 5 % 5 % — 8 7 — 8 eee ees 
3,381 Submarine Cables Trust 33 vs as a ses = tals ss . 125 —130 123 —128 ae Sex 
58, 000 United River Plate Telephone a 5 5 6 7 44— 5 44— 5 a 185 
16,639 Do. do. 5 % Cum. pref. Nos. 1—16,699 bas ales 05 5 — 53 5 — 53 ius ee 
23,361 Do. do. Nos. 16,640 to 40,000 i pa; xia ü 31— 32 31— 3 see a 
179,947 Do. do. 5 52 Debs. .. 925 ats 104 —107 104 —107 0 ae 
171,000 | West African Telegraph, 5 % Debs... a i 99 —102 | 99 —102 see ll “exe 
008 | West Coast of America, Nos. 1—30, 000 and 53 0.88, 008 $ a i— 1— 280 ut 
150,000 Do. do. 4 % Debs., 1—1, 500 gua by Braa. Bab. Pel Tel sae 228 100 —103 100 —103 te fan 
207,930 | Western Telegraph, i Ltd., Noa. 1— 7%17% 7 14 — 148 14 — 143 144 | 14 
75,000 Do Debs. 2nd series, 1906 25 wa Si .. 103 —106 103 —106 ees gai 
348,777 Do. do. A Deb. Stock Red. 85 aes Ps se . . 102 —105 |103 —106 oes 15 
88,321 | West India and Panama Telegraph TP nae aii 1 25 &% §— 3 5— ae sis 
34,563 Do. do. do. 6 7 Cum. Ist Pref. ... 6 os —. | 6— 7 6— 7 68 63 
4,669 Do. do. do. 6 % Cum. 2nd Pref. ... 6 ; ; 5— 7 5 — 7 sui ae 
80,0002 Do. do. do. 5 % Debes., Nos. 1 to 1,800 | 100 | 5 105 —108 105 —108 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 4 6 6 V 7 — 8 7 — 8 71 ox 
12,000 Do. do. 7 % Cum. Pref. 5 7 si * 84— 91 81— OF ss Sai 
50,000 Charing Cross and Strand Electricity Suppl dive 5 7 8 9 9 — 10393 — 103 9433 
20,000 Do. do. do. % Cum. Pref. b| a 25 te 54— 6 53 54 
34,000 Chelsea Electricity Supply, Ord. si 56 6 6 „ 64— 7 64— 7 68 
150,000 Do. do. do. b Deb. Stock Red. ... Stock 4$ y . 110 —113 110 —113 si sis 
70,579 | City of London Electric Lighting, 40,001—110,579... | 10 |10 6 45 9 — 10 9 — 10 92 9§ 
40, D 6 % Cum. Pref., 1 to 40 10 | 6 6 a. | 13 — 14 13 — 14 13g |... 
400,000 5 & Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 .. 125 —180 125 —130 Sah, lh cee 
40,000 eeu of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40, 000 10 | nil | nil | 4% 81— 81— si as 
20,000 Do. do. do. 6 % Pref., 40, 001—60,000 10 6 % 6 * 114— 124 113— 12} | 122] ... 
200,000 Do. 44 % Deb. Stock, Prov. Certa (all paid) Rd. wi "i 108 —111 |108 —111 pa sae 
35,500 Edmundson's Elec. Corp., Ord. Shares 5 5 7 * 44— 44— 5 412. 43 
75,000 Do. do. 44 % 1st Mort. Deb. Stock. 100 | ... a 102 —105 102 —105 vik oes 
110,000 | London Electric Supply Corporation, a 3 as 3 a 14— 23 11— 2 ss re 
49,840 Do. do. do. 8 Y Pre. 5) 6 x n 4 — 5 | 44— 5 a eee 
250,000 do. do. 4% ist Me Db. Stock Rd. Stock *. {100 —102 98 —101 xd| ... 85 
85,000 Heero Electric Sup ly, 101 to 62,500 10 s 5 * 5 * 124— 133 12 — 13 1222 
220,0007 Do. Fiet Mortgage Debenture Btock | 112 —115 112 —115 113 
50, 000 Do. at are Deb. me Red. . 98 —101 98 —101 100 994 
6,452 | Notting Hill Electric Li w Et 69 144— 15} 143— 13% 
40,000 | St. James’s and Pall Mall fie Electric Light, Ord. 5 170 1 1 15 — 16 15 — 16 . 
20,000 Do. 7 V Pret., 20,081 to 40,080 PES 9 — 9% 
150,000 Do. a 34% Deb. Stock Red. N 100 —103 
12,000 Smithfield Market Elect. Supply, | Ord... ve ia 23 2— 
50,000 Do. do. Deb. ites Sas 100 ee 85 — 95 85 — 95 ibi 
65,000 | South London Electricity Sagnty, ee sea 24— 33 24— 33 * 85 
70,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 % 12 % 13 % 12 — 13 12 — 13 1244! 125 
* Subject to Founders Shares bare pep Liverpool Stock 
Unless otherwise stated all shares are Geferred used as 
Sy ee E — 
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SHARE LIST OF ELECTRICAL COMPANIES,—Onntinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock | iy n Closing Closing eee Gon 
— | — — | pee | goes | Somer 
t | 1897. | 1698. | 1899. | In 
20,000 British Aluminium 7 % Cum. Pref. . aeo 10) i pase se ot 9 — 10 81l— 9999.4 
300,000 Do. do. 5 ist Mort. Deb. Stock Red. ... Stock Sii sak 91 — 95 91 — 95 ` | eee owe 
45,000 | British Electric Traction e 6 M . 14 — 15 131— 14rd * BE 
50,000 Do. do. 6 Cum. Pref. tact: AO! “oe wo . | 12 — 13 12 — 13 1 
350,000 Do. do. 5 % Perpetual Debenture Stock . (Stock! ... 8 .. 120 —123 120 —1238 122 | 1215 
85,0002 T British Electric Works Co., Ord. £1 shares, 50,001—135,000 | k | ... des sais 1— ? 1— 2 eve Lene 
50,000 t Do do. 6 Y Cum. Pref., 1—50,000 E ETE Axes isi su &— 6 1— § eos eee 
500 f Do. do. 44 % lst Mort. Deb ... | 100 97 — 99 97 — 99 
70,000 | British Insulated Wire Ord. X Ses ees 5 15 * 15 5 * 20 * 11 — 12 11 — 12 
70,000 Do. do. 6 Cum. Pref. ia P we 5 53— 6} 5— 6} ee See 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 o 2 TE 6 7 16— 1} 18— lf 11 17 
90,000 Do. do. Non“ cum. 6 Pref., 1 to 90,000 bee 26 2 — 21 2 — 23 oe sis 
125,0002 Do. do. 43 F Perp. Deb. Stock PA Stock me 5100 —111 1106 —111 107 
108,710 Do. do. 44 % Perp. 2nd Deb. Stock Stock 103 —105 103 —105 oe 
30,000 | Callender’s Cable Construction shares, Nos. 1—30, Oo 5 124% 15 ö * 15 5 % 124— 133 123— 13 ee de 
40,000 Do. do. 65% Cum. Pref. si 5 51— 52 51— 52 58 5% 
90,000 Do. do. 43 % Ist Mort. Deb. Stock f Red .. (Sock)... ise ee (110 —114 111 —115 114 112 
206,297 Central London Railway, Ord. Shares „10 o sive ae 93— 92 94— 9 95 9} 
78,703 Do. do. Pref. half-shares .. ee: + abs 5 u ae ‘Ss 44— 53 | 48— 53 58 5 
78, 703 Do. do. Def. do 5] os. de ae 4— 44 | 4— 4 44 a 
855,000 City and South London Railway .. .. Stock 13 24%] 18%) 52 — 56 52 — 56 one 
37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 .. eee AO ces a2 re 44—. 53 44— 55 
54,000 | Crompton & Co., Nos. 11 54,000 98 5 Sf u 6 * 74%| 34-—- 4 34— 4 
Do. 5 J 1st Mort. g. Debs., 1 to 900 0 
100,000 £100, and.901 to 11,000 of £50 red re ere ss . | 99 —102 99 —102 
99,261 | Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5; 6 & 6 & 6 1g— 2} 1g— 2} 
17,139 Do. do. do. “A” Shares, 01—017,139_... 5 6 6 6 31— 43 34— 44 
344,023 Do. do. do. 4% Deb. Stock Red . . 100 eds . | 90 — 92 90 — 92 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. pale 100 a . | 96 —100 96 —100 
112,100 | Electric Construction, 1 to 112,100 ... 26 7 6 6 2 — 2 2 — 22 2 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON RAPID VARIATIONS IN THE CURRENT THROUGH 
- THE DIRECT-CURRENT ARC. 


By W. Dcpprx1, Wh. Sc., Associate. 
(Paper read December 13th, 1900.) 


Ir may be thought by some that the title of this paper is rather 
contradictory, in that there should not be any variation in the 
current through a direct-current arc. I will therefore lain at 
once that I simply use the term “ direct current” as implying that 
the current is supplied by cells or by a direct-current dynamo, and 
not as implying that the current is necessarily constant in value. 
It may also be as well to state that by arc I do not mean arc lamp, 
as all the effects to be described are quite apart from those produced 
by regulating mechanisms. 

The effect of varying the current through the direct current arc 
very slowly, so slowly in fact, that the carbons have time to burn 
into shape corresponding to each value of the current, has been 
investigated by many experimenters, but it is to Mrs. Ayrton“ that 
the honour belongs of giving a complete investigation of all that 
occurs when any of the variables in the direct-current arc are 
changed in any way. The other extreme, namely, very sudden 
changes in the current, has also been investigated by Mrs. Ayrton,t 
thus leaving a gap in the experimental evidence as to what occurs 
between very slow variatious and isolated sudden changes in the 
current. 

The present paper is an attempt partly to fill this gap by giving 
an account of what occurs when the current is periodically varied 
more or less rapidly over a range which is very small compared with 
the mean value of the direct current. 

The current through a direct-current arc supplied with power 
from any circuit may vary either owing to changes taking place in 
the circuit, such as variations in E.M.F. or resistance, or owing to 
effects in the arc itself, such as hissing, humming. Although any 
variation in the current naturally entails a corresponding change in 
the arc itself, it will, I think, be found convenient ito classify the 
observed effects according to whether the primary cause of the 
variation is in the arc, or in the circuit which supplies it. 


PART I.—Cavsp OF THE VARIATION OF THE CURRENT IN THE 
Crracuit SUPPLYING THE ARC. 


The effects of varying the current may be divided under four 
heads, viz., the effect on the P.D. between the terminals of the arc, 
on the light emitted, on the shape of the craters, and on the vapour 
column. These will be considered in order. I shall assume in all 
cases in Part I. that the amplitude of variation of the current from 
the mean is small, generally much less than 10 per cent., and that 
the arc experimented on is neither hissing nor humming. 

Effect on the Potential Difference Produced by Variations of the 
Current.—If the current varies very slowly, then the relation 
between the P.D. current and length is that given by Mrs. Ayrton’s 
carves. Directly the rate of variation is increased, so that the 
carbons have not time to burn into shape, corresponding with the 
instantaneous values of the current, the relation will be changed, 
and it is conceivable that F the rate of variation were high enough, 
and the amplitude small enough, the conditions of the arc would in 
no way be changed, so that the ratio of the change in P.D. to the 
corresponding change in current would be a constant, and equal to 
the true resistance of the arc. I shall show later that this assump- 
tion, which is the basis of several experiments on the resistance of 
the arc, notably those by Messrs. Frith and Rodgers, f requires a 
much higher rate of variation of current than they employed. l 

One of Mrs. Ayrton’s curves, contained in a letter by Prof. 
Ayrton to the Electrician,§ illustrates very well how the vonneotion 
between the P. D. and current depends on the rate of variation of 
the latter. This curve shows that the first effect of suddenly increas- 
ing the current through a cored-solid arc is to cause a transient rise 
in the P. D. between the terminals; the effect of a slow increase of 
current being, as is well known, to produce a decrease in the P.D. 
This first transient rise in the P.D. which was obtained with a cored- 
solid arc, was also, I believe, obtained with a cored arc, ‘but I am 
unaware of its having been observed for a solid are. 

Thinking that this might be due, as pointed: out by Prof. Ayrton, 
to the extreme quickness of the phenomenon when both carbons were 
solid, I tried to record the transient rise in P.D. for the solid arc by 
means of an oscillograph, the sudden increase of the current being 
obtained by discharging a condenser through the arc. This experi- 
ment was successful, and a transient rise in P.D. was observed, the 
P.D. and current increasing together, but only for about yig second. 
At the end of this very short time the P.D. decreased with an 
increase of current in the ordinary way. 

If it can be assumed that during this first ug second the con- 
ditions of the arc are not changed, then the solid arc has a positive 
resistance, contrary to the results obtained by Messrs. Frith and 

, and it is, at any rate, evident that, had the frequency of 
their superimposed alternating current been 5,000 ~ persecond instead 


that ene 
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* The Electrician, Vols. xxxiv., xxxv., and xxxvi. 

The Electrician, 1895, Vol. xxxiv., pp. 471, 541. 

t Proceedings of the Physical Socicty, 1896, Vol. xiv., p. 307. 

The Electrician, 1896, Vol. xxxvii., p. 321. 

“ Bolid,” “solid cored ” and “ cored are mean, respectively, arc 
between two solid carbons, between one solid and cored, and 
between two cored carbons ; the top or + electrode being always 
placed first, 


of 250 ~ per second, the sign of the resistance as obtained by them 
would have changed, though I do not say that even at that frequency 
its true value would have been obtained. In any method for 
measuring the resistance of the solid arc which depends on the 
change in the P.D. produced by a change of current, these changes 
must, therefore, take place in less than yowo second in order not to 
allow the arc conditions to change ; results to be described later 
indicate a still shorter time. 

I will not, however, pursue this subject any further, as it would 
unduly extend the length of this paper to include a description of 
a complete series of experiments on the resistance of the arc which 
I bave recently completed. 

Effect on the Light Emitted Produced by Variations of the Current.— 
It is well known that the light of the arc varies when-the current is 
changed, though how small and rapid the variation in current may 
be and yet produce a perceptible change in the light does not seem 
to have been investigated. Prof. Fleming and Mr. Petavel“ and 
Mr. Burniet have determined the instantaneous values of the light 
and current in the case of alternate current arcs, and have found 
that the variation in light roughly follows the variation of the 
current, the maximum luminous intensity occurring about rahs second 
later than the maximum current. Herr Gorgest has » noticed 
that the variations in the current due to the teeth on the armature of 
a dynamo produced an appreciable variation iu the light at the rate 
of 300 per second. 

In order to test how rapid and how small a variation of the 
current from the mean could be detected in the light of the 
direct current arc, I arranged an arc so that its image, as seen 
through a central slit parallel to the carbons, was projected on 
to a rapidly falling photographic plate, the instantaneous value of 


the current being recorded simultaneously on the same plate by 
means of an oscillograph. The small quick variations of the 
current through the arc were produced by passing the oscillatory 
diecharge of a condenser in series with a self-induction through 
it, so that the arc current consisted of a large constant part on which 
was superimposed a small ripple which died away after a few oacil- 
lations. 

By this method I find that in an 8-ampere solid arc a distinct 
variation is produced in the light emitted by both the + crater and the 
vapour column when the amplitude of the variation of the current 
from the mean is only 3 per cent. and the frequency of these superim- 
‘posed variations ts as large as 4,300 ~ per second. At this frequency 
the variation in light became indistinguishable when the amplitude 
of the variation of the direct current was reduced to 2 per cent. 

Owing to the difficulty in estimating the points of maximum 
density in the band on the pae which represents the light emitted 
in consequence of the smallness of the variation_of the current and 
therefore of the light, I was unable to be certain whether the 
maximum light lags behind the maximum current; but if it does, 
the lag is very slight, not exceeding robo second for an 8-ampere 
solid arc. 


Arc 8 


It must be remembered that the above variations of light are 
those of the actinic rays which affect the photographic plate; the 
visual will probably vary in a similar manner, though possibly not 
to the same extent. 

Effect on the Craters Produced by Variations of the Current.—Mrs. 
Ayrton tells me that she noticed that the variations in the current 
used by Messrs. Frith and Rodgers, who superimposed an alternat- 
ing current of 0°5 to 10 ampere R. M. S. value, at frequency of 100 ~ 


* Proceedings of the Physical Socicty, 1896, Vol. xiv., p. 115. 
t The Electrician, 1897, Vol. xxxix., p. 849. 
t Electrotechnische Zeitschrift, 1895, Vol. xvi., p. 54%. 
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per second on a 10-ampere direct current arc, so altered the shape 
of the ends of the carbons that she could easily distinguish them 
from normal carbons formed without any variation in the current. 
I find that if the superimposed alternating current be reduced to 
0˙1 ampere under the same conditions, the ends of the carbons 
appear unaffected. | 

Effect on the Vapour Column Produced by Variations of the Current. 
—Sounds.—Corresponding with each value of the current through 
the arc there is probably a definite cross-section of the vapour 
column, so that if the current varies rapidly through an arc of fixed 
length, the volume of the vapour will also vary and sound-waves 
will be given out. This, I believe, is the generally accepted explana- 
tion of the humming of the alternate current arc. 

In the case of the direct current arc, sounds are also emitted even 
when the variations in the current are very slight. For example, 
the variation of current caused by the commutator segments of a 
direct current dynamo passing under the brushes can-be heard in 
the arc. This variation of the current caused by the commutator 
segments, even when in good condition, was found by Messrs. 
Frith and Rodgers in the case of a 5-Kw, two-pole machine to vary 
between 2°5 and 9 percent. of the mean current according to the 
position of the brushes. l 

Another striking example of how sensitive the arc is to small 
variations in the current is furnished by the fact that a Wehnelt 
interrupter, working an induction coil on the direct current street 
mains, will cause any arc supplied by the same mains to give out 
the same noise as the interrupter itself, even when a considerable 
distance intervenes between the place where the arc is connected 
with the mains, and where the interrupter and coil are joined on, 
as observed by Herr Simon, f Mrs. Ayrton, and Mr. Jervis Smith.! 

It must be clearly understood that the arcs here referred to are 
normal silent arcs; that is, if they were supplied with a really 
steady current they would have been practically silent.§ 

In order to determine what variation in the current was necessary 
to cause the arc to emit a clearly audible note, the current from a 
high frequency alternator, kindly lent by Sir D. Salomons, was 
superimposed on the direct current by the method shown in fig. 1. 
The current from the alternator passes through a condenser F, a 
dynamometer p, and the arc in series; and it is practically pre- 
vented from flowing through the cells which supply the arc by the 
self-induction L. The direct current is prevented from flowing 
through the alternator by the condenser F. 

It was found by this means that a 10-ampere direct current, solid 
or cored arc, length 3 to 5 mm.. would produce a distinct note even 
if as small a R. M. S. current as robbth ampere, as measured by D, 
was superimposed on the direct current for frequencies of the added 
current from a few hundred up to 8,000 ~ per second. Thus a 
variation of the order of one part in 10,000 from the mean current will 
alter the vapour column sufficiently to produce sound waves. 

Further experiments with another alternator and R. M. S. super- 
imposed currents of zöth to poth ampere on a 10-ampere solid arc, 
proved that the sounds only became inaudible at frequencies 
approaching 30,000 ~ per second. 


Arc 
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At these frequencics I am uncertain whether the arc had really 

ceased to give a note, as the ear fails to detect sounds of so higha 

itch. ; i 

j This seusibility of the arc for very small changes in its current 
explains the fact that not only can rapid variations of current in any 
circuit supplied from the same generator as the arc be heard in the 
arc, but also variations of current which occur in a totally inde- 
pendent circuit supplied by a separate generator can be detected in 
the arc due to mutual induction between the two circuits. 

Arc as a Telephone Receiver.—The fact that the arc is sensitive to 
such small variations in the current and over such a wide range of 
frequency, at once suggests that the direct-current arc might be 
used as telephone receiver. This suggestion, which was made ina 
leader of the Electrician in 1899, had already been carried out by 
H. Simon] in 1898. 

The method used by H. Simon for superimposing a microphone 
current on the main arc current is shown in fig. 2, in which a and B 
are two coils having mutual induction, and u the microphone. The 
current through a varics when u is spoken into and induces E. M. Fs. 


* Proceedings of the Physical Society, 1896, Vol. xiv., p. 307. 

f Annalen der Physik und der Chemic, 1898, Vol. lxiv., p. 233. 

$ The Electrician, 1899, Vol. xliv., p. 16. , 

§ Absolute silence is almost impossible, as the least want of 
homogeneity, or impurity in the electrodes, causes small spits and 
sounds. 

Anne en der Physik und der Cheinie, 1898, Vol. lxiv., p. 233. 


in B, which vary the current through the arc in such a way that it 
reproduces sounds and even speech distinctly. 

The variation of the current through the arc obtained by this 
method is not as large as it might be, as the E. M. Fe. induced in B 
have to send currents round the whole arc circuit, including any 
steadying resistances, and also through the self-induction in the 
armature, if a dynamo is used, instead of only through the arc where 
the varying currents are actually required. I have obtained a 
better result by replacing the alternator of fig. 1 with a microphone 
and mutual induction as shown in fig. 3. a and B are the two coils 
of a mutual induction, r a condenser of about two or three micro- 
farads, and L a high self-induction, the object of the self-induction 
being to prevent the microphone currents flowing round the cells 
instead of through the arc. 

With this arrangement and suitable arc conditions, to be 
explained later, the arc will speak sufficiently loudly and clearly to be 
heurd at a distance of 10 to 12 feet in a quiet room. [Experiment.] 
The sound-waves given out by the arc are, therefore, of such an 
intensity that when the energy is spread over an area of 20 feet 
diameter, the ear placed at any point can hear speech distinctly. 
It seems probable thatif all the energy available could be collected 
and concentrated in one car, very powerful sound-sensations might 
be produced. 

The loudness of the sounds given out by the arc is increased by 
lengthening the arc, as this increases the volume of the vapour 
column which emits the sounds. It would also seem as if increasing 
the main current which increases the cross-section of the arc should 


also be beneficial, but experimentally I have not found any appre- 
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ciable gain. The best results have generally been obtained with a 
current of 10 to 12 amperes, carbons 11 to 13 mm., and an arc length 
of 20 to 30 mm. ; 

To obtain these long lengths with ease it is necessary to use cored 
carbons or some other means of introducing fareign bodies, such as 
salts of potassium and sodium, into the arc, for there is not much 
doubt that the stability of the arc between ordinary cored carbons 
is due to the presence of potassium silicate in the cores.“ (See also 
Appendix I.) These salts may be introduced either by soaking the 
carbons in their solution or by using them as cores. Mr. Jervis 
Smith has recommended the insulator glass as a core, which I find 


works well. 


Arc'as a Telephone Transmitter.—Before leaving the subject of the 
use of the arc as a telephone it will be convenient to consider its 
use as a telephone transmitter, though this subject strictly belongs 


to Part II. of this paper. 


H. Simon found that if he replaced his microphone in fig. 2 by a 
telephone receiver, any sounds made near the are were heard tn the 
receiver, In this case, as before, I find it preferable to modify his 
method by connecting the receiver in series with a condenser 


between the terminals of the arc, as in fig. 4. 


A sound-wave striking the arc may affect it in two ways, either 
by vibrating the arc as a whole and varying its length or the waves 
of condensation and rarefaction may alter the cross-section of the 
arc: both of these effects will tend to alter the apparent resistance 
of the arc, and hence vary the current through it. 

The sounds obtained in the telephone receiver when using the 


direct- current arc as a transmitter are not generally very satisfac- 


tory, as, besides not being very loud, they are obscured by the 
extraneous sounds due to the small spits and hisses which occur in 
the arc each time the air gets to the + crater due to any slight 
defect in the carbons. If a common pair of carbons be used con- 
taining cracks and impurities, the noise in the receiver is sometimes 
unbearable, although there is no outside source of disturbance of the 


current through the circuit. 


In all experiments on the arc as a telephone transmitter or 
receiver, if isessential that the current generator should be free 
from rapid variations, or extraneous sounds will be produced. Ifa 
dynamo has to be used, then the variations of the current produced 
by the commutator segments may be minimiscd by inserting a 
large self-induction in series with the arc, as in figs. 1, 3 and 4. 
This self-induction serves the double purpose of keeping extraneous 
variations of the current out of the arc, and of preventing the varia- 
tious we desire to observe from being dissipated in the source of 
supply. s 

Thus we see that the direcl-current arc is not only extremely sensitirc 
to small variations in its current of almost any frequency, but also that 
it is affected by such small changes of outside conditions as swurd- 


* See Duddell and Marchant, Proceedings of the Institution of Ele- 
trical Engineers, 1899, Vol. xxviii., p. 66; Blondel, International 
Congress of Electricity, Paris, 1900. 


Vol. 47. No, 1,904, Dacewnae 21, 1900.) THE ELECTRICAL REVIEW. 


1001 


waves produce. Whether this sensibility can be turned to useful 
account in telegraphy or telephony remains for future experiment 
to decide. a 


PART II. - CURRENT CAUSED TO VARY BY THE ARC. 


Humming.—Mr. Trotter® discovered that the direct-current hum- 
ming arc rotates, including a coma-like appearance at the + crater, 
and he also found that the current through the arc varied periodi- 
cally, the frequency of these variations being the same as the pitch 
of the humming sound produced, and as the speed of rotation of 
the arc. ` 

In order further to investigate the connection between the varia- 
tion of the light P.D. and the current, I have recorded the P.D, and 
current by means of an oscillograph, the hamming arc experimented 
on being used as the source of light tof illuminate the oscillograph 


— — 


A typical example of the variations observed in the hummingYare 
is given in fig. 5, from which itjwill be seen that the P. D. current 
and light emitted in a fixed direction vary in a regulargperiodic 
manner with the same frequency. ' 

The variation of the current, which is about 6 per cent. from the 
mean, is not sufficient to account for the large variation in the light 
emitted in the direction of the mirrors. This periodic variation of 
the light is most probably due to the fact that the arc rotates so that 
the + crater alternately either supplies light to the oscillograph 
mirrors, or is prevented from doing so by being on the other side of 
the + carbon. The periodic time of the variations of the light will, 
of course, be unaffected by a change in the position from which the 
aro is observed, but the times at which the light maxima occur 
relatively to the times at which the current is a maximum will 
depend on this position, 


HusMInG ARC. 


Carbons + 11 and — 9mm. Solid “ Apostle,” 
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Mean P. D. = 50°5 volts, Mean current = 15˙2 amperes. 
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mirrors. The arc was so inclined that only the light from the + 
crater and a small part of the vapour column reached the mirrors. 


So that the density at any point of the lines represents the photo- 
graphic intensity of the light emitted at that instant in the direction 
of the mirrors by the + crater and part of the vapour column, and 
the distance of the point from this zero line measures the P.D. or 


the current as the case may be.t 


The Electrician, 1894, Vol. xxxiii., p. 298. 


+ In figs. 5, 6 and 7, the centre line is not the zero line, but repre- 


sents 20 amperes and 40 volts. 


Thus besides the rotation of the humming arc and the variation of 
the current observed by Mr. Trotter, I find that the light and P.D. vary 
with the same frequency, so that in the humming are the frequencies of 
the rotation of tke arc, and of the variations in the P.D. current, and 
light emitted in a given direction, are identical with the pitch of the not- 
given out, ö 

Hissing.—It has been shown by Messrs. Frith and Rodgers“ and 
by Messrs. Duddell and Marchant, f that when a direct-current arc 


* Proceedings of the Physical Society, 1896, Vol. xiv. p. 320. 
t Journal of the Inst. of Elec. Engineers, 1899, Vol. xxviii., p. 86. 
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supplied from a constant source hisses, the current through it and 
the P.D. between its terminals vary rapidly; and M. Blondel ® and 
Mr. Brown f have also found that the light emitted varies. 
e If the current through the humming arc be increased until the 
arc hisses, the variations in P.D. current and light change, I find, 
in a most striking manner from the periodic variations of 
fig. 5 to the very irregular variations shown in figs. 6 and 7. 

In’spite of the very irregular nature of the variations, which irre- 
gularity is not surprising in view of Mrs. Ayrton’s explanation of 
thejcause of hissing given before this Institution last year, I think 
that; they can be separated into two kinds, a large comparatively 
slow variation and a rapid superimposed one. The light given out. 
is alternately bright, with rapid vatiations in intensity, a to b, 
fig. 6, and dull with hardly any variations, ö to c; the slow varia- 
tion of the light corresponding with the larger variation of the 
current; the maximum light and current do not, however, oocur 
simultaneously. 

In view of the explanation given in the case of the humming arc 
that the. large variations of the light is due to its rotation, and in 


~ 


ELECTRIC RAILWAY SIGNALLING. 


Ar the Institution of Civil Engineers on December 11th, three 
eee were read, entitled The Signalling on the Waterloo and 
ity Railway,” and Note on Signalling Outlying Siding Connec- 
tions,” by Mr. A. W. Salumper, M. Inst. C. E., and “Signalling on the 
Liverpool Overhead Railway,” by Mr. S. B. Cottrell, M. Inst. C. E. 
The Waterloo and City Railway, as previously described in the 
Minutes of Proceedings of the Institution (Vol. cxxxix.), was an 
electrically-worked underground railway, 14 miles in length It 
was a double line, in separate tunnels, with a station and accommo- 
dation for shunting the trains at each end. Trains ran every sir 
minutes, the journey occupying about six minutes. There were 
two signal cabins, one at Waterloo, and one at the City, the former 
containing 16 levers, and the latter 18 levers. The line, however, 
was practically divided into two block sections by the provision of 
signals about half-way between the stations, such signals consisting 
of an electric lamp fixed to the wall of the tunnel, telectricallyJoon- 
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view of the fact that the hissing arc is also probably rotating, as 
pointei out by Mrs. Ayrton, I think that the larger variations of 
P.D., current, and light in the hissing arc must also be due to the 
rotation of the arc. If this is the case, then the brightest parts of 
the curves are produced by light from the + crater and the rapid 
variations of density chiefly present in these parts of the lines are 
due to the rapid variation of this light from the + crater. 
[Experiment.] ` 

Now these rapid variations in the light correspond with the small 
rapid changes in the current and the P.D., so that the rapid varia- 
tions of P.D. and current correspond with the variations of the light 
emitted by the + crater, and the large slow variations with the rota- 
tion of the arc as a whole. 

Considering one of the larger light maxima, say from a to b, or c 
to d, fig. 6, during which the oscillograph mirrors receive the light 
from the + crater without being obstructed by the carbon, it will be 
seen that in many cases the maximum light and minimum P. D. 
occar practically at the same instant, whilst the maximum current 
occurs later than the light maximum. This is the opposite to what 
occurs when the current through the arc is varied by any change in 
the circuit, for in this latter case the maximum current occurs before 
the light maximum. 
_ The periodically recurring sequence of events in the hissing arc 
is thus probably as follows, putting aside the rotation of the arc as 
a whole. Owing to the crater becoming too large for the end of the 
+ carbon, the air obtains access to the crater surface as found by 
Mrs. Ayrton, the oxygen of the air there combines with the 
carbon, causing a rise of temperature, an increase of brilliancy, a 
drop in the P.D., followed very slightly later by a rise in the 
current. 

I think that the above observations on hissing and humming are 
explained by, and confirm, the fundamental nature of Mrs. Ayrton’s 
discovery of the cause of the hissing of the arc. 


(To be continued.) 
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La Lumiere Electrique, 1892, Vol. xliii., p. 54. 
t Physical Review, 1898, Vol. vij., p. 210. 


trolled from both boxes and by clearance bars or treadles. In addi- 
tion to the ordinary mechanical interlocking, the Sykes electric 
lock-and-block system had been largely introduced, and as a farther 
safeguard “slipper bars were fixed at, a short distance in front of 
the more important signals by means of which the current to the 
electric motors was automatically cut ‘off should a train pass the 
“slipper bar” when the signal was at danger. The starting 
signals at the stations had double arms, the upper one being a “ right 
away signal, the lower one being a draw ahead” signal. Both 
these arms were worked by the same lever by means of a Sykes 
“electrical selector.” The “stop” signals at the stations consisted 
of ordinary ground discs, which were also provided for shunting 
movements. Treadles or fouling-bars were extensively used; they 
consisted of an angle-bar about 35 feet in length, balanced on pivots 
and connected to a contact-making switch. In lieu of the ordinary 
repeaters, bells were fitted in the signal boxes which rang when any 
signal failed. This was effected by passing a wire through a series 
of signals by means of contact makers on each signal and upon their 
corresponding lever in the signal box, terminating in a bell which 
started ringing should any contact be broken. Facing-points were 
fitted with ordinary facing-point bolts, also Sykes electrical point- 
detectors, one being fixed to each stuck rail on a pair of points and 
connected to and working with the tongues. Both tongues had to 
be dead home before the selector was operative, and until then the 
point lever was locked by an electric lock. The block instruments 
used were Sykes lock-and-block instrumente, which were electrically 
interlocked with the levers and signals. All the lights in the signals 
and discs consisted of 8-0. . glow lamps in duplicate and were 
repeated in the signal boxes by pilot lights. ` 

e second paper described some modern methods of electrically 
controlling outlying siding connections. One system described was 
applicable to a railway where an electric lock-and-block system was 
installed. The siding connection was controlled by a key, the 
removal of which, from an instrument, locked up all conflicting 
signals and broke down the block instruments until the key was 
returned ; no outdoor signals at the siding were necessary Another 
system described consisted of the provision of a ground box and 
outdoor signals at the siding, locking instruments being provided at 
both the section and siding boxes. When the siding was to be used, 
the switching in of the siding box locked up the starting signal at 
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the section box by means of an electric lock, and released an electric | 


lock on the siding signal, the switching out of the siding box restoring 
the section box signals and instrument to their normal condition. 
A special feature of this scheme was electrically locking up the 
entrance to the siding box from the section box. Another system 
described consisted in the provision of a ground box and of outdoor 
signals at the siding connection. When operations were to be 
carried out at the siding, the box was switched in as a section box, 
and electric locks on the signals were released; during shunting 
operations the siding box was treated as a section box, and when 
completed the box was switched out, and the signals again became 
electrically locked from the section box. , 
The third paper desoribed the system of automatic electric 
aignalling in use on the Liverpool Overhead Railway, which, 
originally promoted to facilitate passenger transit to and from the 
docks, had developed into a line nearly seven miles in length, and, 
in addition to fulfilling its original purpose, provided rapid 
access to Liverpool from two important suburbs, and by means of an 
electric tramcar system owned by the company from other suburbs. 
When the line had been originally constructed as a dock railway 
with many stations, automatic electric signals had been introduced, 
in order to avoid the expense of men and maintenance, but with the 
extensions in the suburbs the automatic system had had to be 
supplemented at termini and junctions by ordinary mechanical 
signals. The intermediate stations were divided into 14 block 
sections; each block had a station at its commencement, and since 
the length of the blocks was short, each station was equipped with 
only four signals, viz., one home signal and one starting signal for 
each road, the starting signal being prattically the distant signal 
for the station in advance. A train leaving a station passed 
the breaking contact, putting the starting signal to danger; 
it then passed the “making” contact, which pulled off the 
home signal of the station it had just left, and the starting signal 
of the station in the rear. The circuit between the making contact 
and the other signals was made through a switch fixed on the arm 
of the starting signal, so that should the latter fail to go to 
“ danger,” the circuit could not be completed and the line behind 
would be blocked. The making and breaking contacts were 
actuated by a striking board fixed on the last coach, so that should 
a train break in two, the signals would not be operated. This 
automatic arrangement applied to all intermediate stations, and 
where the automatic system merged into mechanical, the alteration 
took place at the home signal in one direction and at the advance 
starting signal in the other. that was, on the up road the advance 
atarting signal was the first automatic signal, and on approaching 
the termini the distant signal was the first mechanical one. The 
current for working the signals was supplied from accumulators 
at 50 volts pressure; two sets of 27 cells were situated at cach 
station; and these were charged in series from the generating 
station. These accumulators also provided light to the stations. 
The expenditure of electric energy in current was very small. 
Fach station comprised four signals, each worked with a lowering 
current of 5 amperes at 40 volts, and with a holding current of 
0°25 ampere at 40 volts. With a three-minute service for 20 hours 
a day each signal would be lowered 400 times, requiring therefore 
2,000 ampere-seconds, or, say, 0°5 ampere-hour, per signal per day. 
The entire station would require 80 watt-hours per day, and the 
‘total system 1,040 watt-hours. This, however, did not include the 
holding-off currents. Assuming each signal to be held down 
11 minutes, it would be down 600 minutes per day, requiring 
150 ampere-minutes, or 2°5 ampere-hours, or five times as much as 
for lowering. In the first few months there had been occasions of 
signals failing to go to “danger,” but experience enabled such failures 
to be eliminated, and reduced the number of other failures, which 
now amounted to an average of only one in 14,156,857 operations. 


THE PARIS EXPOSITION OF 1900.° 


By CARL HERING. 


(Continued from page 967.) 


Tan two new electrically -operated extensions of several steam 
railroads into the central parts of Paris; the new and much-needed 
electric railroad to Versailles ; and the new conduit road in Paris, 
are all of interest. A surface contact line and one using accu- 
mulators, are also being tried in Paris. The Western Railroad, one 
of the largest steam railroads of France, is making very extensive 
preparations toward introducing electric traction on its lines by 
more improved methods than its Heilman locomotives. If our steam 
railroads were as enterprising, the replacing of steam by electric 
traction would progress more rapidly here. Through the kindness 
of Mr. Clerault, the chief engineer of this enterprising steam rail- 
road, our Institute had the pleasure of accepting an invitation for a 
personally-conducted visit to its interesting plant. It has already in 
operation in part, a large three-phase power station near Paris, 
accompanied by extensive laboratories; has constructed an electrical 
extension of its steam lines toward the centre of the city; is build- 
ing the new electric line to Versailles over an excellently con- 


* Inaugural address by the President at the 147th meeting of the 
American Institute of Electrical Engineers, New York, October 
Mth, 1900. 


- structed and well graded private roadway, and has under construc- 
tion a number of electric locomotives. Paris is therefore at last 
beginning to avail herself of the advantages of electricity for trac- 
tion, and will unquestionably be very greatly benefitted thereby. 
If, with this modern traction force, a more modern and more 
American system of managing and operating the city tramways 
were introduced, the Parisiaus, the many visitors and the owners of 
the tramways, would all be the gainers. 

In the Exhibition itself may be mentioned the two miles of 
moving platform which differed from the one in Chicago in that 
the motors were stationary while the rails moved. The third rail . 
electric railroad paralleling it, but running in the opposite direc- 
tion, was virtually an American exhibit, and was managed more like 
American roads, making a refreshing contrast to the wretchedly 
managed tramways and omnibuses in the city. Both the platform 
and this railway were fed from two 800-H. . induction motor- 
generator sets made in this country, the induction motor, started 
by its mate, being one of the largest ever made. The conduit road 
which was shown, was also virtually one of those developed in this 
country. A short section of the “suspended” railway was 
exhibited, but whether this struggle for recognition was successful 
seems questionable. Another curious departure shown in operation 
was the trolley automotor, a system of running electrically-driven 
vehicles on ordinary roads, but taking current from an overhead 
trolley wire. The novel feature was, that the small contact carriage 
running on the two wires was geared electrically to the motors by 
means of a local three-phase current, so that it tended to travel 
slightly faster, thereby always leading and keeping the connecting 
ore taut. A field for it might exist where omnibuses are now 
used. N 

A number of large electric locomotives were exhibited, notably 
one from Berlin, showing that heavy electric traction is making 
progress. One weighing about 45 tons, exhibited by the French 
steam railroad known as the P. L. M., was operated with accumu- 
lators carried on a tender, but the claims made for it by the atten- 
dant were so remarkable, that a verification is desirable before they 
can be considered. Although it was dated 1896, I was told that it 
was not yet” in constant use. 

In electric lighting, one of the most interesting features was the 
début of the Nernst lamp. After long and tedious labours on the 
part of the General Electric Company, of Berlin, the interesting 
laboratory experiment of Nernst, that a filament of a non-conductor 
like magnesia becomes a conductor after it is heated—has been 
developed into a form of high efficiency incandescent lamp, which 
is now claimed to be ready for the market; but although several 
hundred were burned there daily, it was not possible to buy one. 
It resembles the usual incandescent lamp, except that the bulb is 
open; the filament is somewhat thicker and much shorter than that 
of a carbon lamp; the light is very much whiter and more brilliant. 
It cau be lighted with a match, alcohol torch, or automatically by 
a platinum wire preheater with n magnetic interrupter. Either 
alternating or continuous currents can be used, but the filament 
must be exposed to the air. The lamps are made for 25, 50, and 
100 c. at 220 volts, and therefore do not yet compete directly with 
the usual 16-c.p. lamp. The efficiency is said to be 1:5 watts per 
candle, or about twice as good as the present carbon lamp of the 
same voltage. The filament is said to be made of magnesia mixed 
with the rare earths like zircon, thorium, &c. The life is claimed 
to be very satisfactory, though no figures can be obtained, but the 
perishable parts, valued at only 25 per cent. of the probable cost of 
the lamp, can casily be replaced, the bulb being open. 

The material of which the filament is made, has a rapidly falling 
temperature coefficient, much worse that carbon, which would 
make it extremely sensitive to changes in voltage. This is over- 
come by a very ingenious method to which the present success of 
the lamp is due; it consists in placing a very fine iron wire in series 
with the filament, the wire being so proportioned that it is heated 
by the normal current to that temperaturc (about 450° to 500° C.) at 
which it has a very rapidly rising temperature coefficient ; the result- 
ing characteristic of the two in series is therefore a rising one. This 
fine wire consumes about 10 per cent. of the voltage. The price of 
the lamp, it is thought, may be about 50 cents. 

Among the novelties in arc lamps which attracted some attention 
during the few days it was on exhibition, was the Bremer lamp, 
in which the carbons contain certain salts, like those of maguesia, 
together with fluor calcium, that deposits a white oxide on sur- 
rounding bod ies, which acts both as a Nerust conductor and a white 
reflector, the carbons being inclined like the letter V. A reliable 
German authority found the efficiency to be 0°13 watt per hemi- 
spherical candle-power. The light is said to be steady and bright 
but soft. 

The only enclosed arc lamps exhibited were from this country, 
directly or indirectly. These lamps, which are so largely adopted 
here, are scarcely known on the Continent, and in France, at least, 
it seems that they are not even wanted, on the ground that the 
light is too blue and unsteady, and the efficiency too low. As 
manual labour is much cheaper there than here, and arc lamps are 
not used nearly as much, the chief advantage of this lamp is not 
appreciated, at least not yet. The arc lights there are, as a rule, 
much steadier, and are almost universally connected to constant 
potential circuits, our series system being almost unknown. The 
general type of regulating mechanism which is in favour is that 
in which the coil applies a brake to an escapement wheel which 
tends to revolve by the weight of the descending carbon: the 
regulation is therefore very sensitive and gradual. Cored carbons 
of a fine quality ure moreover almost universally used. Generally 
only two lamps are in series across the usual 110-volt mains, but in 
some cases as many as three are connected with an increase in light 
efficiency ; in such cases the lamps are of the differential type, in 
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which the regulating mechanism is actuated not only by a shunt e 


coil but also by one in series. 

The exhibits of electric chandeliers and like fixtures were mostly 
French, and were generally very tasteful, artistic, and often very 
beautiful, althoughly frequently marred by external wiring, as with 
many of them concealed wiring is impractical. The accessories, 
on the other hand, such as circuit breakers, small switches, lamp 
sockets, motor starting resistances, &c., were frequently quite bad or 
too complicated, from an American standpoint. There would seem 
to be quite a market abroad for the better classes of American goods 
. of this kind. It is hard to understand why electrically started fires 
are not more frequent on the Continent with such poor appliances of 
this kind that one finds in use there. i 

The relatively large number of exhibits of switchboard switches 
for breaking currents of very high voltage indicates the rapid intro- 
duction of high tension currents. In many of them the well-known 
double horn is used for extinguishing the arc, which isan indication 
of the effectiveness of this simple device. 

A novel departure in switchboards, especially for dangerously high 
voltage machines, consisted in placing all the switching apparatus 
belonging to one machine, on or under a post or pedestal near the 
machine itself, and so that the attendant faces the machine. The 
actual switches are under the floor, where they are out of the way 
and easily accessible from a pit below, only the levers, hand wheels, 
and instruments being on the pedestal ; the attendant is thereby pro- 
tected from all the possible danger. It is the stand&rd practice of 
the Oerlikon Company. i 

The use of silver fuse wire in place of lead alloys, by a very large 
German company, on the ground of greater reliability and con- 
stancy, deserves mention. For the same fusing current the amount 
of metal volatilised is the least for silver. 

The non-interchangeable fuses of Siemens & Halske were of 
some interest and seem to supply a need. , 

Among the cable exhibits there were three for underground work 
in which multiple cored cables were subjected to 25,000 and 30,000 
volts alternating, the insulation in one of these being impregnated 
paper without any rubber. 

A German maker of aluminium goods showed that this metal can 
be welded without solder or flux by simply heating it to a certain 
definite temperature at which it softens. The use of aluminium line 
wires makes this simple method of interest to electrical engineers. 

The number of different types of meters exhibited was about 
equal to the number of their exhibitors, but the Thomson meter in 
nearly the same form as made in this country, is the one most 
frequently used; several hundred a day are claimed to be made 
by the French company which manufactures them. The field for 
a good, cheap and simple ampere-hour meter for small consumers of 
continuous current is filled very satisfactorily in France by the 
O’Keenan meter, of which 11,000 are already installed. In principle 
it may be said to be like a d’Arsonval galvanometer or Weston 
instrument, in which, however, the coil is mounted so that it may 
revolve continuously, the number of its revolutions being registered. 
This coil, or armature, is a shunt to a very low resistance in the 
main circuit. It is extremely sensitive, and the coil requires only 
0°6 microwatt to start it; it will register as little as 5 watts in the 
lamp circuit, or 1 per cent. of its range, has a straight line charac- 
teristic, and is not appreciably affected by temperature changes. 
A somewhat similar one is about to be introduced in this country, 
and there is, no doubt, a large field for it. 

The well-known and ingenious Aron double pendulum meter was 
well exhibited in various forms, including one for three-phase cur- 
rents. It issaid to be used to some extent in Germany, but would 
probably not find much favour in this country. 

An interesting and promising modification in the Thomson 
type of watt-hour meter, shown in the German section, consisted 
in using a three-coil armature like that in the original Thomson- 
Houston arc light machines; this enables the same magnetic 
force to be produced by a much smaller weight of the revolving part, 
‘with several attending advantages of importance. 

Prepayment meters are meeting with some favour and there 
might also be a field for them in this country among small con- 
sumers. ae 

In telegrapby the exhibit which seemed to attract most attention 
was the very ingenious printing telegraph system of Prof. Henry 
A. Rowland, of Baltimore. The sender merely presses lettered 
keys like on a typewriter, and at the other end the message is 
received in print on à sheet of paper ready for delivery, without 
requiring any operator. An alternating current of constant 
frequency is passed over the single line and operates synchronous 
motors, by means of which the necessary synchronism at the two 
stations is obtained. The different characters are transmitted by 
the suppressing of various combinations of the half waves of the 
current. Atthe receiver end these waves are received in a large 
number of relays, various combinations of which operate a few elec- 
tro-magnets for printing the characters and moving the paper 
laterally and lengthwise. Thetypewheel revolves continuously and 
the paper directly beneath it is struck from below at the exact 
moment when the desired letter is over the paper. Four messages 
are sent at the same time in one direction, the line being loaned to 
each operator in succession for short recurring periods. This is then 
also duplexed, making eight messages simultaneously over one wire, 
each, it is claimed, at a speed of 45 words per minute. It does not 
seem to be used commercially yet, and whether it will be equal to 
or better than the printing telegraph system which has been in 
satisfactory commercial use between New York and Chicago for 
some time, devised by one of our members, can be determined only 
by equally severe tests. 

There} are several exhibits of- the wireless telegraph system, 
though none by Marconi's company. The modifications were only 


hitherto unknown in European practice. 


in details, and did not include any way of making the system 
selective. It is now being introduced commercially, and there are a 
number of installations in regular use. 


(To be concluded.) 


REVIEWS. 


Medical Electricity, A Practical Handbook for Students 
and Practitioners. By H. Lewis Jones, M.A., M.D. 
8rd Edition. London: H. K. Lewis, 136, Gower Street. 
1900. 


We can unreservedly endorse the commendation which we 
were able to give to the first edition of this excellent work,“ 
and we are pleased to see that some objections which we 
raised to the treatment of the subject, at that time, have 
been obviated in the present edition. The treatment of 
disease by electricity has made considerable advances even 
within the last few years, and these have been fully ex- 
pounded by the careful revision of the whole work, and the 
addition of 60 fresh pages. The chapter on statical elec- 
tricity, which has been rewritten and brought up to date, 
is of special interest, as it embodies the latest results of 
American practice. Several American practitioners, notably 
Dr. Monell, of Brooklyn, have made a special study of the 
medical applications of electricity derived from the influence 
machine, and have obtained results, in a very simple way, 
Dr. Lewis Jones 
gives a very complete account of Dr. Monell’s apparatus 
and methods. 

Chapters at the commencement of the work are devoted to 
introductory matters, such as the history of medical elec- 
tricity, fundamental experiments and definitions, Then fol- 
low chapters on the different kinds of apparatus used, 
batteries, the dynamo machine, the induction ooil, influence 
machines, and other statical apparatus. The application of 
the various kinds of current are expounded in chapters on 
physiology, diagnosis (one of the most important modern 
applications of eleotricity in medical practice), the electric 
bath, the treatment of specific diseases, electrolysis, cautery, 
and, finally, the Röntgen rays. An appendix is added con- 
taining lists of towns and districts with continuous and 
alternating current supplies, in view of the great advantage 
which results from being able to use a public supply instead 
of batteries for electro-medical treatment, but this even 
already is out of date, owing to the rapid progress which is at 
the present time being made in the erection of new 
installations, 

We do not profess to be able to criticise the medical side of 
Dr. Jones’s work, though it appears to us to be very interest- 
ing, modest in its claims as to what electricity can do, and 
therefore probably a thoroughly reliable guide to the medical 
practitioner. The electrical side of the work is also charac- 
terised by a clearness, conciseness and accuracy unusual in 
works of this class written by medical men. There are, 
however, still certain blemishes in this part of Dr. Lewis 
Jones's work, which in the exercise of our critical functions 
we feel called upon to point out. | 

Some of these mistakes are so obvious that they are 
evidently of the nature of what the lawyers call errors per 
incuriam. For example, in discussing electrolysis, the author 
says (p. 40) :—“ The ions in the case of water are hydrogen 
and oxygen; the former is electro-positive, and therefore 
appears at the kathode, or negative pole, and is called the 
kation, while the oxygen appears at the anode and is called 
the anion.” Now, this describes an impossible experiment ; 
pure water has never been electrolysed, and therefore has no 
ions. From some data given by M. Meylan (p. 288) 4 
calculation is made which makes the resistance of the patient 
in an electric bath 1,060 ohms, and the resistance of an 
equivalent bulk of water 736 ohms. The data are :—Resistance 
of water and patient, 136 ohms; resistance of water only, 
156 ohms ; resistance of water only when equivalent bulk has 
been added, 138 ohms. Now the resistance here is 2 ohms 
greater when the patient has been replaced by an equivalent 
bulk of water, and therefore the resistance of the equivalent 
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bulk of water must be greater than that of the patient. We 
make it 1,196 ohms ; Dr. Jones makes it 736 ohms, and, 


unfortunately, proceeds to reason from this erroneous calcu- . 


lation as to what proportion of the current passes through the 
patient. The definition of the electro-chemical equivalent 
(p. 41) also appears to require correction. 

Medical writers on electrical subjects almost invariably 
fail to give a correct explanation of the action of the induc- 
tion coil. The failing, we must confess, is not confined to 
medical writers, but owing to the close connection of the 
form of the variation of a current with its physiological effect, 
one would expect that medical electricians would take the 
greatest pains to be accurate on this subject. Unfortunately a 
few mistakes in the theory of the induction coil appear in Dr. 
Jones's work. He says (p. 106): The primary current is, 
therefore, a series of impulses or waves, all passing in the 
same direction and corresponding in time and frequency to 
the interruptions of the contact breaker; each wave is due to 
a sudden rise of electromotive force in the wire, followed by 
a more gradual fall, the whole time of each wave being 
a very small fraction of a second, and varying consider- 
ably in different coils.” Now if medical coils are fitted 
with condensers, the currents of the primary will 
not all pass in one direction, for as soon as the break has 
taken place, the primary coil and condenser form a system 

“having self-induction and capacity, a condition which leads 
to electric oscillations in the primary. Again, it is difficult 
to understand what is meant by saying each wave is due 
to a sudden rise of electromotive force, followed by a more 
gradual fall; the electromotive force in the primary is that 
of the battery till the break takes place, then’ it rises sud- 
denly owing to the self-induction, it then reverses and rises 
to an almost equal amount in the opposite direction, and 
this takes place several times till the oscillations are damped 
out. But the important fact to consider in the primary of 
an induction coil is not the electromotive force but the 
current. After the break is closed the current in the 
primary gradually increases at a rate determined by the 
electromotive force of the battery, and by the self- 


induction and resistance of the primary coil; when the 


break is open the current suddenly falls to zero, and it 
is this sudden fall of the primary current which pro- 
duces the highest E. M. F. in the secondary. The E.M.F. 
due to the comparatively slow increase of the current which 
follows the closure of the break is so small that it is only 
capable of producing a spark of a few millimetres in the 
secondary of large induction coils. Under ordinary circum- 
stances it is the secondary current which is unidirectional, 
not the primary. Of course the secondary current may be 
alternating when the resistance of the human body is the 
only external resistance in circuit, but even in this case the 
current is probably always much greater in one direction 
than in the other. The only reliable method of finding the 
current curves from a medical coil is to trace them while 
being applied to the patient by some such apparatus as the 
Braun’s tube. 

In discussing the curious physiological effects of high 
frequency currents, Dr. Jones points out that though no 


shock is felt when the hands are in good contact with the 


electrodes, yet if there be an air gap in the discharging 
circuit, the shocks at once become severe, and the wider the 
gap the more severe are the shocks. In his attempts to 
explain this and other curious physiological effects of these 
currents, Dr. Jones has, we think, forgotten to take into 
consideration a very important property of rapidly alter- 
nating currents, namely, the fact that they tend to concentrate 
on the surface of conductors, and the greater the frequency 
of the alternations, or the conductivity of the conductor, the 
greater the concentration of the currents on the surface of 
the conductor. The introduction of an air gap is the intro- 
daction of resistance, which would cause the currents to 
penetrate into the substance of the tissues instead of flowing 
along the surface. Whether this be the true explanation or 
not, it is a point that ought not to be overlooked in investi- 
gating the subject. 

Though we have devoted so much of our criticism to 
pointing out some defects in the electrical part of Dr. Lewis 
Jones’s work, it must not be forgotten that these remarks apply 
to only a small part of the work. The descriptions and dis- 
cussions of apparatus are, as a rule, excellent, and the funda- 


mental principles of electricity are expounded with great 
clearness and accuracy. All the latest applications of elec- 
tricity, down to the Rontgen rays, can be found clearly 
explained in this work, and we do not think the student or 
the medical practitioner will be able to find a better written 
and more reliable work on this interesting and progressive 
branch of the healing art. ooy 


The Management of Dynamos. By G. W. Lummis- 
PATERSON. London: Crosby Lockwood & Son. 1900. 
Second edition. E 


This is a revised and enlarged issue of a work first pub- 
lished in 1895; it embraces a brief outline of the theory of 
the dynamo, so far as is necessary to its intelligent manage- 
ment, and a description of the details of various types of 
machines used in practice. More than half the volume is 
devoted to a very full and complete guide to the regulation, 
coupling, and running of dynamos, and to the methods of 
diagnosing and localising various kinds of faults and diffi- 


` culties, commonly met with and otherwise. A useful 


chapter on motors has been added. 

The book is thoroughly practical, though some of the 
troubles described are of a nature that cannot be dealt with 
except by radical alterations in the design of the machine, 
and others, as hinted above, are not very likely to occur. 

Errors and mis-statements are not entirely absent. For 
example, on p. 4, electrical current is said to be “ analogous 
to the volume or quantity of water” flowing through a pipe, 
instead of the rate of flow; and on page 12 occurs the phrase 
“ the energy given off is first measured in watts. . . and 
afterwards converted into horse-power.” Akin to the latter 
error is the use of the word unit ” in connection with the 
output of dynamos—e.g., “a 100-kilowatt or a 100-unit 
machine.“ at is the matter with the term “kilowatt,” that 
it should thus be mis-named? Fig. 22, representing a drum 
armature with two coils wound, is incorrectly drawn, and 
the explanation on p. 55 of the causes of sparking is 
decidedly crude. On p. 95 the characteristic curve of u 


- shunt dynamo of the conventional (and obsolete) form is 


given—when will this disappear from the text-books? On 
the score of connections, the author speaks somewhat loosely ; 
it is not correct to say that no mistake can be made in 
coupling up a machine of the single-bobbin type (p. 110). 


Again, speaking of accidental reversal of magnetisation, the 


author says (p. 180) that the machine will not excite until 
the field connections are reversed, or until a current is sent 
through the field coils, so as to produce the correct polarity ; 
this is all wrong—the dynamo wil excite, but with the 
wrong polarity. ek l 7 Po ihe EO 
Solenoid is repeatedly spelt “solonoid,”’ for some reason. 
We are not aware that central station engineers judge the 
voltage of an in-coming dynamo, when paralleling, by the 
appearance of its pilot lamp, nor that serious results occur 
if the speed of an out-going machine is lowered so far 
as to cause it to motor—both of which statements are put 
forward. | T 
Most of the defects which we have noticed, however, are 
of minor importance, and do not seriously detract from the 
value of a book which should be of great use to mechanics 
in charge of dynamos, and to students. | 


ELECTRICITY ON STEAM RAILWAYS. | 


AN interesting application of electricity to conditions similar 
to those prevailing on a railway has just been completed in 
Germany on a local line running from Berlin to outlying 
suburbs. Not only is the system interesting because it is 
running long trains similar to a steam railway, but the 
electrical details have some interesting, if not original, 
features. The system is a third rail which is placed 
above the surface of the rails. It is composed of iron, 
and has a considerable cross-section, and at joints is 
connected by means of solid copper connections. At 
each end of the line batteries have been installed in order to 
equalise the load. There is a motor car at each end of the 
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train, and when fully loaded the train can carry 410 persons, 
and has a total weight of 220 tons. On the level it 
can attain a speed of: 55 kilometres an hour. The motor 
cars are equipped with three series motors, and the starting 
current is stated not to exceed 200. amperes. Some very 
important data may be shortly expected from the erection of 
this line, because the officials to the State are anxious to 
obtain exact data as to the cost and advantages of the electric 
system as compared with the steam train travelling over the 
same road.. In order to give accurate resulta, the following 
measurements are made: b 

(a) In the station (1) automatic registration of the watt- 
hour consumption; (2) the terminal pressures at the 
generators simultaneously with the measurement of the 
pressure at the feeding point, so as to determine the drop of 


pressure on the feeder, 


(5) In the cars (1) watt-hour consumption and speed 
diagrams between two stations; (2) current strength and 
voltage and load diagrams while starting and during the 
period of braking; (3) the same measurements during 
electric braking; (4) determining the lateral movement of the 
car; (5) ascertaining the jolting produced in the train when 
the current is varied or the motors are shut off ; (6) deter- 
mining the wear of the wheel rim on the axles carrying the 
motors. | 

(c) In the battery :—-The current consumption. 

(d) In general :—(1) Maintenance cost of the line, the 
battery and the total electric train equipment; (2) lubri- 
cating material ;.(8) cost of electric illumination of train ; 
(4) cost of heating; (5) salaries and extra money made by 
the motor men, conductors, and battery caretakers ; (6) the 
cost of maintenance of train exclusive of the electric equip- 
ment. = p 

These details are taken from the notes of the German cor- 
respondent to the Street Railway Journal. ; 


wv 
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' “LONG. DISTANCE HEAVY ELECTRIC 


Bx RANKIN KENNEDY. 


Tus subject is becoming almost fascinating. The tendency 
seems to be towards a three-phase system for the sake of 
easy transforming. But the three-phase motor is not con- 
trollable sufficiently easily as to speed, hence the proposal 
requires the use of rotary converters. These are al right, 
but introduce great cost and attendance at sub-stations. 

The best system seems to be an alternating primary 
supply, it matters little whether it is single-phase or multi- 
phase, at a very high pressure, 20,000 volts or more, feeding 
stationary transformers, along the line 10 to 1 ratio, a 
secondary. overhead trolley wire at 2, 000 volte, feeding a 
locomotive carrying two rotary converters converting the 
2,000-volt alternating to 400 or 500-volt continuons, 
this 500-volt continuous to work motors on each locomotive 
axle by. ordinary controllers.’ Or even 100-volt continuous 
might be used, and 50 large storage cells carried on each 
locomotive, capable of moving without the trolley, 
while these cells could be kept charged from converter. The 
converter should be a very high speed synchronous motor 
connected to a continuous current generator. 

These means would require attendance only where attend- 
ance must be, that is, at both ends of the system, the gene- 
rating end and the consuming end, while the losses would be 
& minimum in transmission. 

A single-phase system seems to be the simplest for the 
purpose. The battery would save all complication at cross- 
ings, junctions, round houses, and so on, as it would 
save overhead wires for moving the locomotives when 
changing, shunting, and going on and off duty. 

The field of the generators and motors on the loco. 
would be better excited from the battery, then by keeping 
the motor fields ‘constant, and by varying the generator 
ficlds by rheostat, perfect regulation can be most economically 
obtained without any trouble. This system of field 
regulation is due to Mr. Ward Leonard, I believe. 


No system which is not under the most perfect. control by 
unskilled men cun be considered as practical; speed control 
has not yet been possible with alternating motors of any 
kind. 


—— Me teem | 
CURRENT SPECIFICATIONS. 
XLI.—WORTHING SWITCHBOARD. 


SUMMARY. 


Extent of Contract.—Supply and erection of a direct-current low- 
tension switchboard at the Worthing central station. 

Type of Switchboard.—To be suitable for a three-wire system 
having 460 volts between outer conductors; three dynamos, each 
wound for connection across outers; three feeder circuits, one 
balancing transformer, one battery of cella, and two motor boosters. 

System of Cell Charging.—Only discharge switches to be provided, 
the cells being charged when disconnected from the bus bars. 

Type of Ammeters.— Weston” manufacture, edgewise pattern, 
except in the case of the one on the earthing circuit. 

Type of Voltmeters.—“ Weston manufacture, six with illuminated 
dials,.one of ordinary pattern. 

Design of Board.—Blueprints showing proposed design, plan of 


connections, and details of shunt regulating switchgear and resist- 


ances sre supplied with the specification. 

Connect ions.— All connections between machines and switchboard 
to be supplied, but not those between cells and regulating switches. 

Class of Cable-—To be insulated with pure and vulcanised rubber 
to a minimum insulation resistance of not less than 1,000 Q per mile 
protected by stout braiding. 

Specified Date of Completion. May 31st, 1901. 

Penalty for Late Compiction.—£10 per week. 

Specified Period of Maintenance.—12 months from date of com- 

letion. 
? Stipulations as to Removal of Foreman.—On whole satisfactory; see 
comments below. i A 

Stipulations as to Wages Paid to Workmen.—Satisfactory. 

Specified Terms of Payment.—75 per cent. on delivery of whole of 
materials, 20 per cent. when plant is taken over by Corporation, 
5 per cent. at end of period of maintenance. 

Arbitration Proposals—Satisfactory. 

Date for Receipt of Tenders. December 31st, 1900. 


This specification has been compiled by Messrs. Burstull 
und Monkhouse, the consulting electrical engineers to the 
Corporation, in a very thorough manner, and it embodies in 
its general arrangements the results of actual practice. 
Contrary to usual custom, the cells are disconnected from 
the bus bars during the period of charging, this arrangement 
dispensing with the necessity of employing two charge and 
discharge switches, and permitting the use of two simple 
multi-contact discharge switches. All the main dynamos 
are wound for the voltage across the outers of the distributing 
system; the cells and a balancing transformer rectify the 
varying pressure in the distributing network which would 
otherwise be caused by the current in the neutral wire. Pro- 
vision is made for suitable paralleling arrangements for use 
when a series winding is added in the future to the dynamos 
to render them suitable for traction work. Ordinary fuses 


ure specified for one pole of the dynamo circuits and maxi- 


mum current cut-outs fitted with magnetic blow-oute for the 
other pole. 

The general conditions are on the whole fair and reason- 
able. That dealing with arbitration in case of disputes 
states :— 

Should any dispute arise between the contractors and the Cor- 
poration or the engineers in respect to the work included in this 
contract, or as to these conditions, the same shall be referred to the 
president for the time being of the Institution of Civil Engineers, or any 
person being a full member of the said Insfitution whom he may appoint. 
Any decision, interim or final, of the arbitrator so appointed shall be 
jinal, binding and conclusive upon all parties, and may be made a 
rule of the High Court of Justice. 

This is thoroughly satisfactory, inasmuch as it is unlimited 
in its scope and direct in its application. 

In Clause 9 we have the usual stipulation as to omissions 
from the drawings or specification. These are to be supplied 
without extra charge, the contract being for everything 
needed to satisfactorily complete the work in an efficient 
manner. The clause reads :— 

Should anything be omitted either in the drawings, specification, 
schedule, or measurement, or these general conditions, of which is 
fitting, and is usually considered necessary to be done for the com- 
pletion of the works, the contractors shall execute the same as if it 
had been particularly specified or shown, and shall supply whatever 
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may be necessary to complete the whole work without any claim 
for payment for such omitted work. 

Powers are reserved for the consulting engineers to extend 
the time for completion for the following reasons :— 


In the event of the contractors failing to complete the work 
within the period given in the specification to the satisfaction of 


the engineers, they shall be liable and bound to pay to the Corpora - 


tion, as ascertained and liquidated damages, and not as a penalty, 
the sum named in the specification, for each and every week, or part 


of a week beyond the date fixed for completion during which the 


work remains unfinished ; and the Corporation shall be entitled to 
deduct the amount of damage so incurred from any money in their 
hands belonging to the contractors. Provided that if the engineers 
shall certify that the failure to complete the work arose From causes 
beyond the contractors’ control, such as general strikes or lock-outs, 
failure of other contractors employed by the Corporation to do any work 
_ which affects this contract, & c., which, in the opinion of the engineers, s 


sufficient, then the contractors shall be relieved, in whole or in part, as 


the engineers may determine, from the payment of such damages. 

This clause might well be taken as a model one where 
penalties for late completion are concerned; it completely 
protects the purchaser against wilful neglect on the part of 
the contractor, and at the same time safeguards the oon- 
tractor from penalties due to causes outside his control. It 
would be fonnd;in practice that the cases in which the 
decision of the engineers in this matter would be disputed, 
and the matters carried to arbitration, would be few indeed, 

The only other clauses needing attention are those relating 
to the powers of the engineer over the contractors’ employés, 
They read. 


During the carrying out of all work the contractors shall keep 


constantly on the ground a thoroughly qualified head foreman, who 


will be considered to represent the contractors in their absence, and 
who shall.be able to set out all parts of the works; but if ‘any such 
foreman be found, in the opinion of the engineers, to be incompe- 


tent or inattentive, or to conduct himself improperly, the engineers’ 


shall have power to remove him by giving seven days’ notice to the con- 


tractors, and to requira an efficient person to be appointed in his stead, - 


and a foreman so discharged shall not again be employed on the 
works by the contractors without the sanction of the engineers, 
Only competent foremen who have carried out similar work in other 


town installations shall be employed by the contractors to superintend the 


execution of the various portions of the works. 

The engineers shall have power to remove any one or more of the 
workmen or labourers whom they may consider incompetent or who 
may conduct himeelf or themselves improperly, without notice, and 
any person or persons so dismissed shall not again be employed by 
the contractors on the works without the permission of the engi- 
neers. 

Should the centractors refuse or delay to appoint a foreman or 


Workman of full and proper qualifications in the room of any 
such foreman or workman who has been discharged under the pre- 


ceding clause, or should the contractors refuse or delay to appoint a 
sufficient number of workmen according to the opinion of the engineers, 
the latter shall be at liberty to appoint such person or persons as they 
may consider proper by giving three days’ notice to the contractors, and 
such persons are to be paid reasonable and proper wages by the con- 
tractors, and are to be employed on the works the same as if they had 
been appointed by the contractors, and should the contractors refuse to 


pay them, the Corporation shall be entitled to pay them and to deduct 


thetr wages from moneys due to the contractors, and such persons are not 
afterwards to-be discharged without the sanction of the engincers, and 
without prejudiee to the foregoing; but, in supplement thereof, 
should it appear to the Corporation that the contractors are not 
carrying out the works at such a rate as to secure their completion 
within the time specified, the said Corporation shall have power, 
with the approval of the engineers, and after seven days’ notice to the 
contractors, to employ additional men, or to take the work out of the 
contractors’ hands and carry it on either by themselves or by other 


contractors, holding the original contractors and their securities 


liable to all damage and extra expense, arising from delay or other- 
wise, which may be incurred. | 


NoTE.—The powers reserved in the preceding clause are intended to 


guard against difficulties which may possibly occur, but these measures 
will not be adopted without giving to the contractors every reasonable 
opportunity of remedying the evils complained of. i 

The appended note is perhaps the best commentary upon 
the stringency of the provisions. Without this explanation 
and the unlimited power of the contractor to appeal to 


arbitration, they would be distinctly dangerous. It will be 


noted, first, that the foreman must have been employed on 


similar work on town installations previously ; secondly, 


that the engineers claim the power to appoint additional 
workmen, to be paid by the contractor, in case of the number 
actually at work being in their opinion insufficient ; thirdly, 
that these men cannot be dismissed during the progress of the 
work without the sanction of the engineers; and, fourthly, 
the usual powers are reserved to the engineers of under 
certain circumstances taking the work out of the contractors’ 
hands and 578 holding them responsible for the cost of com- 
pletion. We do not consider the first stipulation necessary, 
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since the contractor as the responsible party ought to be. 
free to employ whom he likes ; the and third chauses 
are dangerous innovations; while the fourth needs very 
careful wording in the final contracce. ge 
As limited by interpretation and right of appeal to arbitra- 
tion, they may perhaps be accepted in the present instance, 
but without these safeguards they should be strenuously and 
consistently opposed. „ A as ; 


NEW PATENTS AND ABSTRACTS or 
PUBLISHED SPECIFICATIONS.  __ 


NEW PATENTS, 1900, 


Compiled expresaly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, . High Holborn, London, W. O, and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, ggg 


887. „ Improvements in ent electricity meters.” G. W. Luinats- 
N Dated December ard. eee 

21,888. An appliance or device for o dͤlreat electrical fſmpulses or 
currents from alternating electric sources.“ G. B. Barren. Dated December 

N. 852. Improvements in electris traction.“ E. H. PLR and A. G. HANSARD. 
Dated December 8rd. wlan a ae 

21,858. ‘Improvements in or relating to electrical contacts for detecting 
elegtrical distarbances receiving electrical vibrations or like nses.“ M. CANTOR 
and THe Pror. Braun’s TELEGRAPHIE GESFLLSCHAFT MIT BrsCHRANKTER 
Hartune. Dated December 3rd, l 

21,860, ‘Improvements in electrio meters.“ Tux Barrish THOMSON- 
Hopgrox Company, LixiteD. (E. Thomson; United States.) Dated December 
8rd. (Complete.) i 8 

21,861. “Improvements in controlling electric sters” HE BRITISH 
e 88 LIAIr apo. k. M. „Hewlett, Anhed tates.) 
Dated December 3rd. (Complete.) 

21,862, ‘Improvements in methods of securir le-pieces to electric ma · 
chines.” THE Brrrran THomson-Hove'row COMPANY, EXMITED. H. G. Reist, 
Unised States.) 3 e ae 

21,880. ‘* Improvements in or relating to electrical governing or controling 
apparatus.” E. F. Moy and P. H. Bas r RR. Dated December ard. 

81,886. “Improvements in electrical storage or accumulators.” L. E. 

ix, Jun. Dated December arCcC. 


21,908. ‘Improved means of holding the inner aos ang 1 er n an 
electric ato tang.” F. J. GREEN. Dated Bedember d. ( Complete.) 
21,904. “An ar ement of electrical resistance, especially adapted for 
electric arc lamps.“ F. J. GREEN. Dated December ird. . 
21,908. “ Improvements in and connected with wireless telegraphy.” 
A. BLONDEL. (Date applied for under Patents, &c., Act, 1888, Section 108, ay 
8rd, 1900, being date of application in Belgium.) Dated December 8rd. (Complete. ) 
21,923. “ Automatically controlling the speed at which electric tramcars, 
motors and the like may be driven.“ R. F. “COLLINGR end H.H. Lindow, 
Dated December 4th. We Mag ol ahem ey, 
21,933 “Improvements in electric are lamps. Oromprow & Co., Limiten, 
A. J. Hopason, and J. W. Ewart. Dated December 4th. [Complete 
21,961. New or improved self-acting electric fire alarm and signalling. 


device.” F. Gurrino. Dated December th. „ „ „„ 
21,962. “ An improved adjuster or height. regulator and cord receiver for 
electric lamps and like purposes.” H. M OWAN. Dated December 4th, . 
21,991. “Improvements in connections fer. electrical conductors.” W. B. 
ted December 4th. (Complete) = a ee 
22,010 An improved method of connecting electrical conductors.” W. B. 
CLEVELAND. Dated December 4th. (Complete) == |. Te ee ae 
92,019. ‘Improvements in storage batteries.” A, MEYGRET., . Dated. 
December 4th. (Complete. VSV 
22,021. “Improvements in arc lamps.” J. VELLE and Tux Mincunr CYCLE 
MANUFACTURING Company, LITE D. Dated December 4th. ( Complete.) 
022. “Improvements in or relating to secondary or storage batteries or 
5 A. J. Bout. (L. Sauvan, France.) Dated December tth. > 
026. “Improvements in electric wave - telegraphs.” A. J. Bos. 
3 Wireless Telegraph Company, Uuited Statés.) Dated. December 
4th. ( Complete.) . VVV 
22.000. Improvements in the construction of instruments for the measure- 
ment of electrical energy.“ A. C. Heap. - Dated December 5th. %% ee 
22,098. ‘‘ Improvements in the production of electric light.“ J. W. GRAYDON 
and J. O. Ecestorrr. Dated December 5th. = =. - .... ; ; 1 
22, 118. A new or improved endless electric conveyer for conveying tia 
Tr from the bath of molten metal to a suitable or desirable place.” J. BAXTER, 
. CLARK, C. Hituman. Dated December Sth, =.= |... | ca 
128. ents in apparatus for wireless telegraphy.” J. A. 
8 and Mancomt's WIRBLESS TELEGRAPH COMPANY, Liuren. Dated 
December th. 8 TES ieee ns © 
22,148. “A new or improved telephone relay.“ E. 8. HAGEMANN ind 
V. Poutsen. Dated Beende Sth. (Complete. )))) aan 
22,182, „ Improvements in or connected with electrical contact makers or 
switches for use at the insulated junotions of sections of electrical’ tramways 
and railways and for analogous purposes.“ H. G. NicHoLsoN. Dated. Deceus- 
ber 6th. i a aii t 


1 ‘“ Improvements in electric arc lamps.” THE Brrrisk THoorson- ` 
1 e LimiteD. (E. Thomson, United States.) Dated December 
6th. (Complete.) f on ae ee 2 — 

197. Improvements in electric arc lamps.“ E British THOMSON · 
18 Sonrinf LIMITED, (E. Thomson, United States.) Dated December 
6th. (Complete.) ~~ af Ve ant 

22,230. Improvements in or relating to electric cables or conductors.” 
W. J. GLover. Dated December 6th. RL ig Ore ia ee 8 

238. ‘Improvements in or relating to electric railways, tramways, and - 
the like.” . po. Dated December 6th. (Complete) a aa 5 ; 

254. “Improvements in or relating to. automatic electrical relays for 
98 e brakes in electrically-propelled vehicles and the like.“ 
C. KAR DO. Dated December 6th. (Complets.) 3 8 

22,240. Improvements in the electrolytic refming of metals.“ S. Cowper- - 
Corrs. Dated December Tth, 3333 NG im onc get ner A 
258. ‘Improvements in and relating to electric switches for use in. 
E. T. PARKER. Dated December7th. -- 
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923,972. 1 vements i to 3 voltmeters, and like 

apparatus.” T. E. GAMBRELL and C. T. GAMBRELL. Dated December Tth, 
322,779. ‘*‘ Improvements relating to electrical plug resistance boxe: and 1 ke 
tus and to switches therefor.” O. T. GAMBRELL and T. E. GAMBRELL. 


ted December Tth. (Complete.) 
22,281. “Improvements in the means for piped ae electroliers, electric 
lamps and the like.” E. FLETCHER. Dated December 7th. 


22,285. “Improvements in ourrent collectors for electric vehicles.“ THE 
BuritisH THomson-Hovuston Company, LIMITED. (S. B. Stewart, United States.) 
Dated December 7th. (Complete.) 


22,286. ‘Improvements in electric switches.” Tar British THOMSOX- 
Hovston Company, LIMITED. (W. B. Potter, United States.) Dated December 
Tth. (Complete.) 

92,287 “Improvements in synohronizing apparatus for electric alternators.” 
THe British TxHomson-Hovston Company, Limitep. (F. T. Dow, United 
States.) Dated December 7th. (Complete.) 

“improvements in means for attaching pole-pieces to electric 
machines.” THE British THomson-Hovuston Compary, Lixuitep. (H. G. 
United States.) Dated December 7th. (Complete.) 
‘Improvements in telephone and telegraph apparatus.“ 

December 7th. 

22,818. ‘‘Improvements in manufacturing laminated cores for electrical 
apparatus. A. N. THorm. Dated December 7th. 

22.316. Improvement in or relating to electric cables or condictors.”’ 
W. J. GLover. Dated December 7th. 

22,960. ‘* Improvements in wireless electric telegraphic and audible 9 
5 y N to ships and coast points.” P. A. Cain. 

December 8th. 


S. G. 
Brown. ` 


2,62. Im ements in the construction of inductors.” V. I, FEENY. 
(Allgemeine ektricitäts Gesellschaft, Germany.) Dated December 8th. 
(Complete.) £ 


72. A method and apparatus for discharging electrified wool.” J. G. 


22, 
Wuite & Co., LTD., and J. G. WHirr. Dated December 8th. 


22,878. “Improvements in drying apparatus for use in the manufacture of 
electrical insulating materials.“ E. A. CLAREMONT. Dated December 8th. 


22,879. “Improvements in apparatus for the manufacture of electrical 
insulating materials.“ E. A. CLAREMONT. Dated December 8th. l 

22,401. “Improvements in the manufacture of illuminating bodies for 
electric lighting.” E. SANDER. Dated December 8th. 


22,403. ‘Improvements relating to electric lighting on railway trains.” 
J. WoopsiDE and F. WIL son. Dated December 8th, 


29, 406. Improvements in the decomposition of alkaline salts by electrolysis 
and in apparatus therefor.” J. GakENWOOD. Dated December 8th. 


92,411. “Improvements in and relating to electric tramways or street rail- 
ways.” W. B. BavERs. Dated December 8th. i 


” 


‘ABSTRACTS OF PUBLISHED SPECIFICATIONS. ` 


Copies of any of these Specifications may be obtained of Messrs, W. P. Tor 
and Co., 829, High Holborn, W. O., and at Liverpool, Manchester and Birming - 
. bam, price, post free, dd. (in stampe). 


1668. 


486. “ ltaprovemeats ia tologroghio relays.” R.W. Pauli. Dated January geh, 
1899. Relays of the moving coil type are arranged with a lever, carried by 
the moving coil having a V fork on its outer end to act as stops for an elastio 
tongue oa the end of the contact lever. The contact lever is pivoted, and has a 
light controlling spring. The lever is arranged to contact with the tongue only 
after the coil has attained a certain momentum. All the parts are provided 
with adjustments, and the apparatus is built up so as to facilitate the removal 
of various parts. 4 claims. 


G16. ‘“*lmprovements ia totegrapble receiving aed transiatiag lectruments.” 
A. Muirhead. Dated January 9th, 1999. Relates to arrangements for working 
submarine and other systems of telegraphy, either singly or by duplex methods 
and for translating from one cable to another. The siphon recorder employed 
may preferably be such as described in Specification No. 20,798, a.D. 1893, and 
any well-known type of relay, but Babbage that described in Specification 
No. 10,908, A. D. 1897, may be used. Various arrangements are described of the 
coil, local, and bridge circuits, when duplexing; the use is also described of 
double or differentially wound siphon-recorder coils, and the use of a second such 
coil in connection with the local relay or translating cirouits. Several arrange- 
ments are desciibed for imparting a vibration to the second or main siphon 
coil, one form being a small alternator. When a second coil is employed, it is 
connected by fibres with contacte controlling the translating relay circuits. 
When the second coil is arranged in bridge form, the main coll may be con- 
nected to springs which by bending out in or out anamber of separate resistances 
or may vary the amount of a continuous resistance in two of the arms of the 
bridge. In the caseof duplexing and translating, each cable at the intermediate 
station is provided with the translating-devices, the currents in the second coils 
being overflow or ourb currents, adjustable self-inductances and artificial 
cables being also employed. 6 claims. 


671. “ electrie are lamp clutoh and feed mechanion.” H.V. James. 
Dated January 10th, 1899. Relates to aro lamps. The upper carbon is secured 
in a holder on a tube, which is passed up into a tube movable vertically by a con- 
trolling coil, The clutch consists of twoindia-rubber pads adjustable by screws 
in levers which are hinged to a loose plate, and pass in inclined directions through 
slots in a block clam on the tube. Screws prevent the levers from leaving 
the slots. When the tube is raised, the block moves the levers inward so that 
the pads grip and lift the carbon carrier; when the tube falls sufficiently, the 
plate is stopped by a part of the frame of the lamp, opens the clutch. In modifi- 
cations for enclosed arc lamps, the carbon carrier, and pads are dispensed with, 
the screws or plain projections on the levers acting directly on the carbon, 
which is inserted in a guide slidingin the tube. The Provisional Specification 
states that the screws may have heavy arms which bare on the lamp frame 
when the clutch is lowered, and which turn the screws inward against the carbon 
when the clutch rises. Solaims. l 

836. “improvements in olectrical appliances for controlling the supply of gas 
te berners aad olfoctiag ite aition trom a distance.” C Franzen Baked 
January 10th 1899. The rotary disc or other gas valve and the incandescent or 
sparking igniting device are simultaneously operated from a common electro- 


magnet, and the leads of the igniting device are arranged within the incan- 


descent or other burner. The igniting circuit from the electro-magnet which 
ectuates the valve is formed by wire, the conducting connections to the igniting 
device and thence by connections which pass through insulating material, and 
a tube to the electro-magnet. The wires and the igniting device are carried by 
a glass tube which may be easily detached and renewed. The igniter is 
protected by a perforated tube which in the case of incandescent burners 
supports the socket of the mantle rod. 1 claim. 


666. “An improved and releasing devies for electrical switohes.” F. P, 
Cex. Dated January llth, 1 Relates to means for locking a switch in the 
„on“ position. In one form the contact-arm, is rigidly connected to a sleeve 
to which the handle is also connected through a cap (covered with ebonite). 
The sleeve tarns on a central tube secured to the base. Within the tube works 
a push fitted at the bottom with a tooth working in a groove in the sleeve. In 
the “on ” Paon the pin rises under the action of the spring into a slot, and 
so locks the switch. To release the switch, the push is depressed. Ina 
modified arrangement the switch is released by a partial movement of the 
handle. The cap is loose, and is fitted with a pin working in an inclined slot in 
the sleeve, so that, on turning the handle, the cap moves vertically, so depress- 


_ taining the electrolyte wh 


ing the push-plece whioh does not, in this case, pass through the cap. A spring 
ie fitted around the sleeve to give a quick break. 8 claims. 


666. “An | vemeat ia electrical switches.” F. P. Cen. Dated January 
11th, 1899. Relates to means for isolating the metallic central parts of a switch 
from the contacts. In the two forms described, a mantle or cover of inverted 
cap-shape surrounds the swivelling parts and moves with the contact lever. In 
knife switches and the like, the contact arm carries a shield which works with 
a shield or projection on the base. 1 claim. 


S26. ‘improvements ia electrical measuring 
January 18th, 1899. Relates to current meters. 
jewelled bearings in bridges on two permanent magnets or electro-maznets, 
carries two flat circular coils between flat pole - pieces and a pointer. Current is 
supplied to the coils through insulated spiral-controlling springs. The brass sup- 
ports of the magnets carry a semi-circular scale over which the pointer moves. 
The coils are wound on copper or aluminium supports. The forms of the coils 
and pole-pieces may be varied to produce any desired scale. One coil and 
magnet may be used, the coil being balanced. The instrument is applicable as 
an ammeter or voltmeter. 2 claims. f 


883. “l in telephone exehangs ewltehboards. 
W. A. Quthrie. Dated January 14th; 1899. Telephone switchboerds are arranged 
with plug socket boards provided with levers to operate contacts for cutting in 
and out the operator’s instrument in the act of answering a call. The cord 
passes through the arm, and by means of the weight holds the arm down when 
the plug is not in use. 38 claims. 
W. J. Davy. Dated 


618. “improvements in encioced olectrie are lampe.” 
ee 14th, 1899. Relates to arc lamps. An enclosed arc lamp bas a frame 
ng of a top-piece, a plate, and a base-plate. The lower ght. carries two 
d 


” A. F. Merrie. Dated 
An axle supported between 


consist 
series solenoids on he left, and a single shunt solenoid on the right. The casing 
carries a dashpot. The u carbon is inserted in a socket sliding in the tube, 
and it passes through a clutch disc, which at one side may rest on a support 
below a roller and links, and at the other engages a vertically sliding rod. This 
rod carries the piston of the dash-pot and the core of the shunt solenoid; a 
silk bag connects the rod and the top of the dash-pot, to exclude dust. The 
shunt core is connected flexibly with a circuler surface on a regulating lever, 
the other end of whioh similarly carries a U-shaped core in the series solenoids, 
The shunt solenoid is connected electrically through an insulated contast- 
spring, and a switch pivoted at its cen re on a ring on the tube. The switch is 
operated directly by the regulating lever in ita extreme positions, to disconnect 
the shunt solenoid when the series solenoids are carrying up current, the action 
of the series solenoids tending to close the shunt circuit. The lower carbon 
holder js clamped ia the arc enclosing bell. This is held in a packed groove in 
the base-plate by a wire yoke, the middle of which is bent up to enter a recess 
in the carbon holder, while its ends are looped to two helical spriogs, depending 
from insulators on the plate, and having straight ends guided vert.celly in in- 
sulators on the base-plate. An oater globe is carried by a ring, parts of which 
rest on a slotted flange in a casing attached to the top-piece. The provisional 
specification states that the upper oarbon socket may be coved to support metal 
balls, which are pressed against the tube by a heavy ball or cone, or a spring 
disc, to make electric connection; or the socket may carry a spring. 5 claims. 


834. “improvements ia apparatni fer electrics transmitting orders, signals, 
or lndieations from one place to another.” A. U. fi Reg Dated January láith, 
1999. Relates to electric apparatus for transmittiog orders, signals, or indica- 


tions from one place to another, e.g., from the bridge of a steamship to the 
engine room, or m the conning tower of a warship tothe gun turrets. The 
receiver pointer is carried by the spindle of the armature, mounted within 
a ring-shaped field magnet, which is enciroled by three pairs of coils, connected 
together, and to the fixed electrodes of the transmitter. The ooils are spaced 
equidistantly on the magnet, and the electrodes are similarly mounted in a cel! 
containing a suitable electrolyte, such as dilute acid or alkali solution, or ordi- 
nary or distilled water. The pointer of the transmitter carries two movable 
electrodes, which are connected by the leads to a source of electricity and 
move in the electrolyte. When a direct current is employed, the armature may 
be permanently polarised, but when an alternating or varying current i: 
employed, the armature is polarised by a current of corresponding phase through 
the coil. In one arrangement, a transformer having two secondary windings is 
employed, the former being connected to the electrodes, and the latter to the coil. 
When the pointer is moved over its dial, the variations in the currente, caused 
by the movements of the electrodes in relation to the fixed electrodes effect an 
alteration in the magnetic field of the receiver, the pointer of which exactly 
follows the movement of the pointer. The receiver pointer may be rendered 
dead beat, by means, such ag a magnetic brake, acting on the armature 
spindle. In the modificaton of the recciver, the field magnet is replaced by 
three pairs of iron cores arranged, with their axes parallel and bo apart, 
within correspondingly-arranged coils. The apparatus also may be used as a 
speed counter, the spindle bei eared to a counting-mechanism, and the 
movable part of the transmitter being arranged to be operated by a shaft 
driven by the engine, &c., the speed of which is to be indicated. 3 claims. 


16,438. TTVTVVVVVVTVTV cdl prod ahr 
tion of ohemica eulphats and copper.” £.Fremet. Dated July 27th, 


18-9. Consists of a process and apparatns for the extraction of chemically pure 
copper sulphate and copper by electrolysis, consisting of an upper bath con- 
ch is fed to a lower bath containing the electrodes 
comprising a revolving copper anode and a cathode arranged symmetrically 
relatively to the former distance between these two electrodes being adjustable 
and a vat serving for the crystallisation of the saturated electrolyte. 1 claim. 


18,006. “improvements in the method of and apparatus for inona- 
descent electric lamps.” A. wan. Dated August 5th, 1899. The principal 
feature of the invention is that the stem which carries the carbon filament is 
fused to the inner wall of the neck of the lamp simultaneously with the opera- 
tion of giving definite shape to the neck itself. Another feature is the securing 
of the lamp base or shell upon the neck of the lamp rimultaneously.with the 
preceding operations. 8 claims. 


18,388. “An im In toothed armature * Ji Burke, Dated 
August lith, 1899. Relates to a new method of making armature discs by which 
a more ample space for the armature winding is gained withoat increasing the 
radial depth of the notches and without decreasing the minimum mass of iron 
left between them. The notches are made in the form of a curve so that the 
notches remain of approximate equal sectional width throughout. 1 claim. 


18.387. % in brush helders for electrie machines.” 8. N. Short. 
Dated August IIth, 1899. Consists of a brush holding device, especially designed 
for street railway motors, in which the part carrying the brush holders proper is 
adjustable longitudinally with respect to the commutator. Combined witb this 
are brush holders proper which are adjustable radially with respect to the com - 
mutator. 5 claims. 


18,666. “improvements in the reduction of alumiaiam by electrolysis.” F. A. 
Gece. Dated August 15th, 1899. Consists of the process of reducing aluminium 
by electrolysis by fusing together a suitable compound of aluminium and a suit- 
able halogen compound of a metal more electro-positive with reference to sulphur 
than is aluminium, adding to the bath a suitable compound of sulphur together 
with alumina and then passing an electric current of suitably low voltage 
through the fused mass. 6 claims. 


` 18,027. “Improvements ia electrie aro lamps.“ J. Lesthevencs. Dated 
August 16th, 1899. Consists of an electric arc lamp, the solenoid of which is 
arranged in shunt and which is operated by the weight of the upper 
holder, characterized by the very high resistance of toe solenoid, and by the 
arrangement of its mechanism constituting a kind of balance, the beam of 
which is controlled on the one hand by the core of the solenoid aud the weight 
of the upper carbon holder, and on the other hand by an sdjacent counter 
weight for the purpose of producing a lamp capable of working economically at 
different powers. 4 claims. 


10,887. “im omonts in rail bonds for olestrie railways gau ether purposes- H 
A. J. Bouit. (F. H. Danielis.) Dated August 22nd, 1899. Consists in a ra bond 
having a wire loop-like body provided with terminals the sides of the lo p being 
brought together for à certain portion of their length between the terminals 
and being separated from one another at other points to farm openings. 
1 claim. : Á 
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CHARGES FOR ELECTRICAL ENERGY. 


ALTHOUGH a very great deal has been written on the subject 
of charging for or the price of electrical energy, there is still 
room for any writer who can put in succinct and clear 
language the points which most seriously affect the question, 
Mr. Arthur Wright has gone into the whole matter 
exhaustively and technically, but it does good to have his 
arguments boiled down and presented to the general teche 
nical public in a readily-understood fashion, and with 
perhaps a little more of the lighter part of the subject 
uppermost. Readers of C'assier’s Magazine are, we should 
say, intelligent people, but not necessarily always skilled 
station men, and for this reason the article by Mr. Alton D, 


Adams, appearing in November issue under a heading 


identical with this, should do good. 

Many English station engineers are asking one another 
the question, Does the demand indicator in practice assist the 
revenue, and the business as a whole, as much as the theo- 
retical considerations argue it ought to do? To this a 
negative reply has often to be given. We are very far from 
doubting that it has been a most useful appliance and served 
the industry well, and that Mr, Wright, the Reason Com- 
pany, Mr. W. L. Madgen, and others, have logic on their side 


when they apply tbe Hopkinson principle to concrete cases. 


Alas! however, the ordinary shopkeeper is not a logical 


individual, and members of committees are often deeper 


cut by the complaints of their friends than they are affected 
by the serious and weighty arguments of the engineer, 
What we mean is this. The Brighton scale is the logical 
one, and has worked out well, because it has been applied in 
its entirety by Mr. Wright. In other places, however, the 


initial charge is really too low (6d. first hour, and 3d. after, 


say), and this robs the demand principle of its most impor- 
tant feature. 
municipal supply has been attained on a uniform charge 
reduced as quickly as possible. Glasgow, e b elieve, used, and 
has discarded, or is discarding, the demand indicator, Many of 
the companies manage to do without it, and they, above all, 
are keenly interested in financial results The cost of 


indicators for small consumers and the trouble of testing and 


resetting also enter into the question, while the admitted 
secular change in the glass bulb makes it necessary to recali- 


brate the instruments after being first brought into use. 


The feeling we allude to has been strongly shown at Croydon 
and Hanley amongst other places. 
public opinion is the one important and unassailable thing 
that engineers have to yield to in the long run, and if 
public opinion tends to become too strong for any one 
method of charging, either that method must go or the 
public must be educated. | 

Among the fixed expenses of a plant are the interest on 
invested capital, salaries, rents, sinking fund and depreciation. 


After the plant has been operated during a sufficient number 
D 


Again, in Edinburgh the huge success of the 


Now, in this country, 
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of hours each day to cover these fixed expenses, any further 
earnings are clear profits, except for the small costs of fuel, 
water, and incidental items . . . . If a fixed charge per unit 
of energy be made to every consumer whose monthly or 
yearly supply is the same in amount, it is evident that the 
rate of profit to the station will vary materially for different 
customers.. . . Under the older system of uniform rates 
to ‘customers of equal monthly consumption, the electric 
stations actually lost money on those customers whose maxi- 
mum demand continued for only one hour or less daily.“ 
Thus argues Mr. Adams, and it is only a pity that the indi- 
vidual consumer and consumers as a class cannot be made to 
understand that in the long run they must benefit by the 
demand scale. Expediency has, however, often to take 
the place of logic and technical soundness, and there is 
no doubt that a feeling is growing that the immediate 
benefit of supply to influential tradesmen and householders 
is lost owing to the initial price. Those who talk most and 
loudest are sometimes given an attentive ear, and a policy of 
playing for public approbation — which, by-the-bye, is 
encouraged to a considerable extent in Corporation work— 
may lead to a reversion in more than one quarter to uniform 
price. We regret the cause, but it remains to be seen 
whether officials are strong enough to carry their views in 
face of interested opposition. There is, after all, something 
to be said for the short-hour consumer, and it may be that 
as municipal ventures at least are not even now run on 
purely business lines, and do not claim to be profit-earning 
conoerns, the greatest benefit to the greatest number may, 
in certain districts, be held to require a lowering of the initial 
price or a resumption of a uniform rate, notwithstanding 
the soundness of all the arguments directed against such a 


policy. 


In moving the adoption of the report of 

Electrolysis and Earth the Chelsea Waterworks Company last 
week, the chairman remarked that part of 

the increased expenditure was.due to the cost of opposing an 
electric tramway Bill in Parliament ; the object of this and 


other water companies being to put the cost of repairs 


necessitated by electrolytic corrosion on the electric tramway 
undertakers. Now, to the best of our belief, although some 
electric tramways have been in operation for several years in 
this country, in no single instance has any such damage 
been observed, although in the United States excessive 
corrosion has undoubtedly taken place at times. The cause 
of the difference is not far to seek. In America, it has been 
a common practice to allow a considerable drop of pressure 
in the rail return, shunting a correspondingly large amount 
of current into the earth and the water and gas mains 
embedded therein ; for example, at Brooklyn, as much as 
40 volts fall of pressure in the line is not unknown, and 20 
or 25 volts is common. But, fortunately, in this country, a 
very strict limit is placed upon the drop by the Board of 
Trade, and great care has been exercised by the engineers to 
prevent even this limit from being approached, except 
under particularly unfavourable circumstances. Moreover, 
not only are tramway engineers prepared to accept a com- 
pulsory limit far below the seven volts prescribed by 
the Board of Trade, but in some cases they have 
voluntarily succeeded in confining the drop to less than 
half that specified. Under 
risk of injury to iron pipes laid in the neighbour- 
hood of the tramway becomes a mere sentiment. 
It must not be forgotten that the resistance of the joints in 
water and gas mains is very high, so that a pipe line is not 
by any means the good conductor that it might be supposed 
to be; actual tests show 80 or 90 per cent. of the total 
resistance of such to reside in the joints, In the experiments 
of M. G. Claude, to which we referred last week, the currents 
flowing in pipes were found to be but 2 to 5 per cent. of the 
total current straying from the rails, which again was only 
12 to 30 per cent. of the total return current; from this it 
follows that only about 4 per cent. of the whole current 
returns by way of the pipes along a tramway route. Thus, 
on a section of track five miles long, with a five minutes’ 
service, the current flowing along water pipes parallelling the 


these circumstances the 


route would be of the order 1 ampere !—a perfectly harmless 
rate. Where, however, the pipes near the power honse are con- 


nected by means of cables with the negative bus bar, with - 


the mistaken notion that by this means the electrolytic 
troubles can be reduced, the current flowing in the pipes is 
much increased; and, as M. Claude pointe out, in common 
with other able writers on this subject, the result is 
corrosion of the pipes at the joints, each of which 
compels the current to leave and return to the pipes. It 
is important, therefore, that the pipes should / be 
connected with the negative bus bar; and, if the water 
companies but knew it, their best course is to oppose 
this procedure, instead of opposing the tramways in toh. 
The remarkable fact that the earth-conduction is s% 
largely of a metallic nature, first definitely proved, we 
believe, by M. Claude, has a most important bearing on the 
limit of pressure-drop ; so long as this is small, but little 
electrolysis can take place; but if it be fairly large, the 
electrolytic conduction becomes the predominant factor, and 
trouble begins, as we know has been the case in America, 
In justice, traction engineers must admit that in this instance 
the maternal regulations of the Board of Trade have had 
the happiest results. 


A Most timely proposition was recently 
laid before the Board of Trade by a depu- 
tation from the Associated Chambers of 
Commerce—namely, that a Royal Commission should be 
appointed to inquire into the canal system of this country. 
The deputation pointed ont the serious disadvantage at which 
our industries are placed by the difficulty and costline of 
internal communication, whereas on the Continent the canal 
system of transport has been developed to a high pitch of 


Electric Canal 
Haulage. 


efficiency, thanks largely to the assistance rendered by the 


respective governments. Enlargement of the locks and unifor- 
mity of gauge are urgently needed; when these objects are at- 
tained, it will be possible, as a member of the deputation 
observed, to make efficient use of steam or electrical hanlage. 
In his reply, Mr. Gerald Balfour drew attention to the steps 
which had already been taken by Parliament to improve the 
position of the water traffic in this country, and to prevent 
the railway companies from throttling the industry. Mr. 
Balfour recommended that the Chambers of Commerc 
should appoint a committee to draw up a scheme, rathe 
than that a Royal Commission should be appointed. What- 


ever course be taken, we trust that no time will be 


lost. We have from time to time referred to the subject 
and pointed out ita extreme importance in relation to the 
general well-being of the manufacturing industries of Great 
Britain, and of the electrical industry in particular. France, 
Germany and Belgium are, and have been for some years, 
actively conducting experiments on a large scale with a view 
to the employment of electricity for haulage; witness the 
Galliot motor-tricycle system on the Burgundy canal, each 
tractor, of two tons weight, hauling a load of 700 tons: the 
Lamb and Köttgen systems on the Finow canal; and the 
Gérard system on the Brussels-Charleroi canal, 50 miles in 
jength. The last mentioned appears to be a thoroughly 
practical scheme, operated by high pressure three-phase 
currents transmitted from a central power station; f our-wheeled 
tractors, each of two tons weight, run on the towpath and 
haul trains of five boats, each laden with 10 tons, at 2} miles 
per hour, while the villages and factories on the line of the 
canal are supplied with light and power from the same 
system. At home, the only proposition of any importane 
that has been put forward as yet appears to be that of 
Messrs. Thwaite & Cawley, and even this has not up 
to the present been put to a practical test. Never- 
theless, as we have said before, the adoption of electri 
haulage on canals is inevitable in the long run; and & 
overlook the enormous field which it constitutes for mant- 
facturers of electrical machinery would be an error almos 
as grave as that committed in respect of the tramwaft. 
Further, we are in almost as good a position to carry out 
such work as our foreign competitors, who have not—4“ ye 
—attained the great lead which they gained in the latter 
case. Once more, we earnestly entreat electrical mant- 
facturers to interest themselves in this most important and 
pressing question. 


A Fa ee eee 
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WATER LOADS FOR ELECTRICITY 
WORKS. 


By W. E. WARRILOW. 


Ix the early days of electric lighting, when small units were 
commonly employed, the reliability of the plant was gene- 
rally accepted, after its preliminary trials by the builders 
and at the works on its own foundations. After settling 
down to regular running, the few repairs necessary were 
effected, and the plant was again given its usual work with- 
out testing on an artificial load, though no doubt it would be 
run round “light” for a short time. Apart from this, no 
other test would be applied, the machine being chanced ” 
on the lights when it was considered in a fit condition to 
take up regular running. This may seem a risky course to 
pursue, but the particular circumstances would merit it. 
The size of the unit was conducive to general satisfactory 
running, and when breakdowns did occur the spare set could 
be got up to speed almost immediately, so that the lights 
would hardly be out. Consequently, when all things are 
considered, the engineer was almost justified in putting his 
machinery, which had been repaired, on the mains without 
previous load tests. 

The growth of the electrical industry, however, lhas 
changed the whole aspect of affairs, so much so that the 
altered conditions bring in their train difficulties which must 
be met and overcome. Experience has shown that small 


Units are no longer economical when repeated in great 
numbers to meet the increasing demand, consequently the 
Size of generating units has of recent years been going up by 
leaps and bounds. Whether the limits have been yet 
reached it is impossible, of course, to say, but it is neverthe- 


less true that units ranging from 500 to 1,500 Kw. are being 


laid down yearly. The concentration of so much power in 
one unit is a serious matter, as such a number of lights are 


WATER RESISTANCE ON ROOF OF BOILER HOUSE. 


dependent on the satisfactory running of one machine, and 
the consequences of breakdown are by no means pleasant for 
the consumer. Extra precautions are therefore necessary to 


ensure the reliable running of the plant when such dire 
results are attendant on its failure. The size of the unit, 
moreover, brings with it certain unavoidable features. It 
cannot be got up to speed at a moment’s notice, the engine 
taking perhaps four or five minutes to attain its normal 
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number of revolutions, and where it has been necessary +o 
shut another plant down on account of sudden mechanical 
or electrical failure, every moment is precious. When 
machines are running in parallel the withdrawal of the 
faulty unit may necessitate the opening of a circuit if the 
remaining sets cannot maintain the normal voltage, and on 
this occasion the tardiness of the large unit in attaining 
synchronism will be painfully evident. 

The maintenance of large electric light engines in 
thorough repair is no small matter, and one from which the 
element of chance should be almost, if not entirely, absent. 
Repairs to brasses and reciprocating parts generally should 
be followed by tests which can leave no doubt in the mind 
of the engineer as to the fitness of the plant to resume its 
regular work. Allowance can, of course, be made for 
unforeseen circumstances, but every opportunity should be 
taken of those means which can make “ assurance’ doubly 
sure.” The tests referred to are of the electrical order, and 
are carried out on an adjustable load provided for the 
dynaino. This usually takes the shape of a water resistance, 
which, though well known, is seldom erected as a per- 
manency on the works. When new generating sets are put 
down, the trials are run on resistances of a temporary nature 
provided by the contractor for the plant, and removed by 
him at the conclusion of the trials. 

There are, of course, several firms who can supply an 
artificial load to deal with machines of any capacity, but 
their prices are prohibitive. It is, however, possible to 
manufacture the apparatus at the works, and the following 
lines describe a “home made resistance constructed at 
small cost. No novelty is claimed for its principle, though 
its utility and satisfactory working may sanction its 
description. | 

The accompanying photos and diagrams will give a general 
idea of the construction and position of the apparatus. The 
resistance of water is made use of by suspending lead plates, 
connected to one pole of the circuit, in the water, while the 
other pole (or conductor) is connected to the tank, con- 
taining the water. ? 

Referring to the diagram appearing on the pre- 
ceding page, the tank, A, containing the water is fitted 
with inlet close to the bottom, and overflow may be 
allowed to pass over the top of the tank; B B are 
wrought-iron pipes screwed into castings bolted to the inside 
ends of the tank, and these pipes act as guides to the beams, 
c c, which are fitted with a number of lead plates or strips, 
D p, bent to drop over and rest on the beams. The two 
beams are held apart by distance pieces, E k, having holes 


drilled in them for the reception of the supporting iron F, this 


latter being shaped with a loop for the raising and lowering 
wire. The wire is not fastened direct to the iron, but round 
a bolt passing through a thong of leather laminations, This 
serves the double purpose of providing a flexible support to 
the beams dnd insulating the wire from currents which may 


lead to the rod. The wire passes over the pulley, d, fixed 


to the bracket, H, which is firmly bolted to the wall. A hole 
in the wall admits of the passage of the wire into the engine 
room, where it is brought over pulleys (suitably placed) to 
the raising and lowering screw, shown by fig. 2. The adjust- 
ment is carried out by means of a large wooden handle, 
which is free to turn in a recess in the wall cut for the pur- 
pose. The wire is fastened to the end of a pipe in which the 
screw works, the pipe being prevented from turning by a screw 
which projects into a slot cut in the pipe. A small pointer 
fastened to the lower end of the pipe makes the adjustment 
to exact requirements an easy mutter, a scale marked out in 
amperes or kilowatts being painted on the base of the 
arrangement. When the adjusting screw can be placed 
quite close to the switch gear the scale is not necessary, as 
adjustments can be made with a minimum of trouble, but 
where the screw is more easily placed on the opposite side of 
the engine room to the switchboard the convenience of the 
scale will become evident. The dimensions of the tank are 
given in the diagram, so that other parts will appear in pro- 
portion, but in the construction of another such arrangement 
the particular circumstances will call for slight alteration. 
The arrangement in question, which has recently been 
erected in a large alternating current station in the 
Midlands, is fixed on the roof of the boiler house, the 
supports for the tank being fixed in the engine house wall. 


` 


The position is an excellent one, as complete isolation during 
working is easily effected, and the overflow from the tank is 
carried away without expensive piping arrangements, the 
rain-water spouting doing all that is necessary. Extra 
precautions are needed to ensure the confinement of high 
pressure currents, but these’ present no difficulties which 
cannot be surmounted. The flexible cables carrying current 
to the moving lead plates require the greatest amount of 
care, though a satisfactory arrangement of these is no hard 
matter. The photograph will make clear the disposition of 
the joint box and cables. Suffice it to say, that the main 
from the switchboard is a concentric lead-covered one, and 
the box is arranged with fittings for bifurcating. 

The load tests carried out on the resistance prove its 
capabilities very well. A 600-Kw. alternator has been run 
at full load quite successfully on the tank without any 
boiling of the water, the circulation being maintained through 
the test. The lead plates in this case were only one-quarter 
immersed, so that when the distance to be traversed is 
considered, 1,800 Kw. may be successfully dealt with by the 
tank. The arrangement has not been tested for arcing 
through the water or across the atmosphere moistened by 
the steam from the water, but as no signs of such occurrences 
have yet become evident, their possibilities may be left 
undiscussed. At the same time, every precaution for 
insulation has been taken. 

The distance between the lead plates and the tank sides 
is the same all round, the load adjustment being effected by 
reduction of the distance between the plates and the tank 
bottom. Should the wire or leather thong break, the plates 
could not reach the bottom of the tank by reason of the 
stops afforded by the brackets supporting the guide tubes. 
The above devices seem to make every allowance for apparent 
possibilities of accident, so that omitting the unforeseen, 
the arrangement should work satisfactorily for all time. 

The chief item of expense is the tank, which will cost 
about £20, and the other items, excluding the cable from the 
switch gear, will bring the price up to £30 or £35, a figure 
which will compare very favourably with the prices quoted 
by manufacturers. The cost of the cable, which should be 
of the best (the use of old material is never to be com- 
mended), will vary with the distance between tank and 
switch gear, but £45 to £50 will be an average figure. 

All things considered, then, there is no reason why large 
units should be run with any doubt as to their reliability 
after repair, as at small cost a satisfactory testing arrange- 
ment can be erected which will well repay the time and 
money expended on it. 


A THIRD RAIL RAILWAY. 


Ar this time, when English engineers are discussing and 
taking more than usual interest in the question of electric 
railways, a brief account of an important development in 
American railway practice will be opportune. The Albany and 
Hudson Electric Railway—a long third rail line, 37 miles in 
length, connecting the towns of Albany and Hudson—was on 
November 22nd, 1900, formally opened. This line 1s par- 
ticularly interesting from the fact that it isan example of high 
pressure transmission, and that it may be looked upon as the 
first example, on a commercial scale, in which the third rail 
replaces the overhead trolley on an electric railway. 

The generating station is situated at Stuyvesant Falls, on the 
Kinderhook Creek, about 10 miles north of the Hudson 
terminus, These falls havea 105-ft. drop, from which at least 
2,500 UH. P. is available, and the water is brought to the power 
house by two parallel steel pipes, each 7 ft. 6 in. in diameter. 
The electric plant consists of 10 generators, supplied by the 
General Electric Company, of America, and each machine 
is coupled direct to a horizontal shaft turbine, made by 
Stilwell-Bierce & Smith-Vaile, of Dayton, Ohio, The regu- 
lation of the turbines is effected by Lombard governors. 
We may here note that in case of a sudden stoppage the 
turbines are automatically relieved of the abnormal pressure 
which would result, by means of two vertical pipes, 10 feet 
higher than the falls, i.e., 115 feet high. 

The generators for the railway section consist of three 
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750-K. three-phase 12, 000-volt 60-cycle machines, but as 
the company supply current for lighting and other purposes, 
both at Hudson and at Rensselaer (near Albany), there are 
also two 250-Kw. and one 125-Kw. 2,200-volt single-phase 
generators for lighting and power work. The supply for 
Hudson is transformed up to 11,000 volts, whilst that for 
Rensselaer (which is 23 miles from the power house) is 
transmitted at 22,000 volts. There are also two multipolar 
200-KW. 600-volt direct-current dynamos which supply the 
portion of the load nearest the power house. The exciters 
are 40-Kw. 60-volt machines. 

To avoid the serious and prolonged interruption to the 
service, which would be occasioned by the failure of the 


water supply in consequence of ice, or in times of drought, 


there is in addition to the above water-power equipment, a 
separate boiler plant and two vertical Buckeye cross- 
compound engines, so arranged that one of the 750-Kkw. 
three-phasers and the two 250-Kw, single-phase machines 
may be driven by them. . ö 

As already indicated, the energy required for the railway 
section is transmitted by three-phase currents at 12,000 
volts, and these currents are taken by overhead wires, sup- 


Cima 


roadway, so that while the car can make the straddle and 
keep in touch with its source of supply, the foot pus- 
senger or horse going over is exposed to no peril. Where 
breaks of this kind occur; the adjacent ends of the third rail 
are depressed, so that the shoe re-engages easily without any 
blow and slides smoothly into working position. The shoe 
is let up and down, swivel fashion, and is held up by-a pin 
when not in use. The conductor lets it down or puts it up 
as needed. At the terminals or in the yards the cars use a 
trolley in the ordinary manner, and each cur carries a com- 
mutating controller to throw current from the underneath 
contact to the overhead. i 

“The rolling stock equipment of the road comprises at 
present 18 passenger cars and two express cars, of Watson 
construction. The passenger cars are 53 feet long, and can 
seat 60 passengers. The summer cars have four G.E. 
50-H. P. motors, and the winter cars four 75-H. p. motors, the 
former being capable of speeding up to 38 miles an hour, 
and the latter up to 51 miles, a rate that was more than 
maintained on the occasion of the recent trial trip. The 
wheels have a smaller flange than is usual for cars running 
on such lines, but this is due to the fact that they have to 
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ported by substantial poles with porcelain insulators, to 
three sub-stations. The company possesses the right of way 
of the track, which is wire-fenced the whole length, and the 
poles are placed along the track. The overhead wires, it may 
be noticed, are transmission, and not feeder lines. One of 
the sub-stations is 8 miles to the south of the power-house, on 
the outskirts of Hudson, and two are situated to the north of 
the power-house, one at North Chatham, 11 miles away, and 
the other at East Greenbush, 23 miles distant, and about 
4 miles from Albany. At each of these sub-stations, the 
current at 12,000 volts is transformed down to 380 volts by 
means of uir-blast transformers, from which it is taken to 
rotaries, which deliver current to the line at 600 volts. In- 
asmuch as the third rail acts as feeder and contact conductor, 
there is obviously no need of a supplementary 600-volt 
feeding network. 

The particulars of the track and contact shoes, as given by 
the Electrical World and Engineer, December 8th, 1900, are 
as follows :—“ The track, which is both single and double, 
as required at various points, is heavily ballasted, and has 
been so laid out as to minimise grades, none excecding 5 per 
cent. It is laid with 80-lb. T-rail, placed upon 6 inches 
by 8 inches by 8 inches chestnut ties, 24 inches between 
centres. The track is heavily ballasted and compares in 
every respect —to advantage — with standard steam road 
work. The third rail is raised 6 inches above the track, and 
is supported on the end of every fifth sleeper, or every 
10 feet, by wooden blocks. Over these blocks are fitted 
malleable cast-iron caps, or chairs, upon which the rail rests. 
They are so mude as to protect the wooden block from 
moisture and help to maintain a high degree of insulation. 
The third rail is not quite so high in cal bon as the track 
rails, and thus hasa superior conductivity. The track itself 
is bonded and cross-bonded for return. 

“Contact with the third rail is made by shces, of which 
each car carries four, or two on each side. These shoes are 
31 feet apart, so that the toe’ of the car has made forward 
contact before the ‘heel’ has let go in the rear. At all 
farms and highway crossings the third rail is interrupted, 
and the circuit is maintained by cable carried under the 


ply &lso on regular street car lines within city limits. 
Such cars as have been described are heavy, but the 
bridges and viaducts along the line have all been built or 
reinforced, so as to provide a superabundant factor of safety 
in this regard.“ 


THE COMPANIES’ ACT. 1900. 
(Concluded from page 977.) 


THE STATUTORY MEETING. 


The “ statutory meeting,” which has ‘hitherto been held 
within four months of incorporation, must in future be held 
not less than one, nor more than three months, from that 
date. Hitherto little business of importance has been 
transacted at such meeting, but the new Act makes 
important changes in this respect. 

At least seven days before the meeting a report must be 
drawn up by the directors and laid before the shareholders. 
This must state (inter alia) :— 

(a) The total number of shares allotted, and the considera- 
tion other than cash ; 

(b) the total amount of cash received by the company in 
respect of shares ; 

(%) an abstract of receipts and payments on capital 
account, and of preliminary expenses ; ) 

(%) Names, &c., of directors and officers ; 

(e) The particulars of any contract required to be 
modified, and the particulars of the required modification. 

Matters arising out of this report may be discussed at the 
meeting. The directors must provide a list showing. the 
names, &c., of the members of the company and the number 
of shares held by them, such list to be open to inspection at 
the meeting. The meeting may adjourn from time to time, 
and resolutions of which notice has been previously given, may 
be passed at a subsequent meeting. Important consequences 
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may follow failure to hold such a meeting, or omission to 
prepare the necessary report. Thus in such a case it is 

competent for a shareholder to apply for a winding-up order, 
and upon hearing the petition the Court may either grant a 

winding-up onder or declare that a meeting be held. Costs 

bond be granted against persons who are responsible for the 
efault. 


III. 
REQUISITION OF A GENERAL MEETING. 


Hitherto the question whether the shareholders can 
requisition the directors of a company to hold a meeting has 
depended upon the articles of association. After January 
Ist, 1901, however, this power may be exercised by share- 
holders independently of any regulations to the contrary. 
Thus it is provided by Section 13 that shareholders repre- 
senting one-tenth of the issued capital of a company may 
call upon the directors to convene a meeting. In case the 
directors refuse, the shareholders may themselves call the 
meeting within 21 days of the requisition. The requisition 
must be deposited at the registered office of the company. 


REGISTRATION OF MORTGAGES. | 

By the Companies’ Act, 1862, it is provided that every 
company must keep a register of every charge or mortgage 
specifically affecting any property of the company. Such a 
register is open to the inspection of any creditor or share- 
holder, or his solicitor, at all reasonable times, free of charge. 
The Act of 1900, however, provides that every mortgage or 
charge created by a company after the commencement of the 
Act, shall in so far as the same is a security on the company’s 
property be void against the liquidator and any creditor of 
the company, unless filed with the Registrar within 21 days. 
The register so kept is to be open to inspection by any 
person on payment of a fee. Thus any member of the 
public may inspect charges on the property of any company 
ut Somerset House! The instruments which must be 
registered include (d) mortgages and charges for the purpose 
of securing any issue; (b) mortgages or charges on uncalled 
capital of the company; or (e) mortgages or charges created 
or evidenced by an instrument, if executed by an individual, 
would require registration as a bill of sale; or (d) a floating 
charge on the undertaking or property of the company. It 
seems that mortgages or charges on present or future book 
debts, debentures and charges which are not secured on any 
part of the property or undertaking of a company, and 


liens of daily occurrence, do not require registration. 


Further, a mortgage given in the ordinary way upon 
the freehold or leasehold property of the company will 
not require registration. Failure to register may expose 
companies, their directors, managers, and officers, to liability 
in a fine of £100. 

It is important for every mortgagee or chargee to see to 


the registration, otherwise he may run the risk of being 


reduced to the rank of a simple contract creditor. 


THE ANNUAL SUMMARY, 


The annual summary, with which all who are acquainted 
with Section 26 of the Companies’ Act, 1862, will be 
familiar, must be framed so as to distinguish shares issued 
for cash from those issued for other consideration. It must 
also show— 

(% The amount due from the company under mortgages 
requiring registration. ö 

(b) The names, &c., of the persons who are directors at 
the date of the summary. 


AUDIT, 


It is provided by Section 21 of the Act that every com- 
pany shall, at each annual general meeting, appoint an 
auditor or auditors to hold office until the next annual 
general meeting. In default, the Board of Trade may 
appoint and fix the remuneration of an auditor on the 
application of any member. No director or officer is 
allowed to hold the office. Vacancies may be filled by the 
directors. The remuneration of an auditor is fixed at the 
general meeting. An auditor may have a right of access at 
all times to the books and accounts of the company, and is 
entitled to require from the directors and officers such 


~- 


information as may be necessary for the purpose of his 
duties, and the auditor must sign a certificate at the foot of 
the balance-sheet stating whether or not all his requirements 
have been complied with, and must make a report on the 
accounts and on the balance-sheet during his tenure of office, 
and in such report shall state whether the balance-sheet 
referred to is properly drawn up so as to exhibit a true and 


correct view of the company’s affairs, as shown by its books. 


Such report must be read before the company in general 
meeting. 
REPEALS OF PREVIOUS ENACTMENTS. 


Perhaps the most important repeal effected by the new 
Act is Section 25 of the Companies’ Act. That section pro- 
vided that every share in any company shall be deemed and 
taken to have been issued, and to be held subject to the pay- 
ment of the whole amount thereof in cash, unless the same 
shall have been otherwise determined by a contract duly 
made in writing, and filed with the Registrar of Joint Stock 
Companies at or before the issue of such shares. This section 
is now repealed, and no proceedings can be commenced under 
it after January Ist, 1901: but curiously enough an Act 
which was passed in 1898, to give relief under this section 
still remains upon the book, although in future it must, toa 
large extent, be a dead letter. We have already seen, 
however, that by Section 7 of the Companies’ Act, 
1900, [Supra sub, tit, RETURN OF ALLOTMENTS. ] that 
directors, &c., are liable to heavy fines unless they file a 


list of [inter alia}. all such contracts with the Registrar 


within one month after allotment. The object of Section 25 
was to prevent contracts under which a man was to take 
shares and to pay for them by supplying goods when wanted ; 
and in its practical applicatjon the section gave rise to con- 
siderable difficulty. ith the repeal of the section, these 
difficulties are now removed. It will still be necessary, by 
virtue of this section, to file a contract in writing in the 
case of shares allotted in whole or in part for a considera: 
tion other than cash, but (1) the contract need not be filed 
at or before the issue: it may be filed within one month 
after the allotment; (2) failure to file the contract will not 
prejudice the allottee or result in the shares being treated as 
unpaid; it will merely render the affairs of the company 
liable to penalties. 
UNDERWRITING, 


There is nothing to prevent a company arranging for the 
underwriting of its own capital, and paying a reasonable 
commission for so doing; in fact, this is declared to be legal 
in the new Act, if the shares are offered to the public for 
subscription, and the amount of the commission is authorised 
by the articles and disclosed in the prospectus, and the com: 
mission paid, or agreed to be paid, does not exceed the 
amount thus authorised. Such is the effect of Section 8, 
Sub-section (1) of the C. A., 1900. But unless the con- 
ditions are complied with, no company can apply any of its 
shares or capital money, either directly or indirectly, in pay - 
ment of any commission, discount, or allowance to any 
person in consideration of his subscribing, or agreeing to 
subscribe, for any shares (see Sub-section (2)). 

Section 10.—It is important to notice that this section 
only has reference to companies which offer shares for public 


subscription. It was proposed by Mr. McArthur, when the 
clause was discussed in committee, that its provisions should 


apply to private companies, so that a private company might 
be able to obtain the assistance of underwriters. This 
proposal, however, was negatived, the Attorney-G eneral 
pointing out that although commission for underwriting 
was not legal, the payment of brokerage was. The object 
of the Bill,” said he, is to leave underwriting to be done 
only in cases where the fullest publicity can be given.“ 

Brokerage appears to have been held legal in Metropolitan 
Coal Consumers’ Association v. Scrimgeour (1895) 2 Q.B. 
604, where it was held that for the purpose of issuing its 
capital the payment of brokerage is infra vires of the com- 
pany and unimpeachable where the services of a broker are 
reasonably necessary and the broker properly employed, and 
the commission of so much per share is a fair and just 
remuneration for the services rendered. 


FALSE STATEMENTS, 
If any person in any “return, report certificate, balance- 
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sheet, or other document” required by or for the purposes of 
this Act wilfally and knowingly makes a false statement, he 
is guilty of a misdemeanour and punishable accordingly. 
[Section 28.] Doubts have already been raised as to 
whether a prospectus is brought 1 this section. In the 
absence of authority, the writer is of opinion that as the 
section only applies to documents required by or for the 
purposes of the Act,” and as a prospectus is not required by 
or for the purposes of the Act, the section has no application 
to a prospectus. Shareholders are already sufficiently pro- 
tected against false statements in a prospectus. 


CONVERSION OF STOCK INTO SHARES. 


A company which has converted fully paid-up shares into 
stock (see Companies’ Act, 1862, Section 12) may, if so 
authorised by its articles as originally framed, or as altered 


by special resolution, reconvert such stock into paid-up 


shares of any denomination. [Section 29.] 


PRACTICAL CONSIDERATIONS INVOLVED 
IN THE GENERATION OF 
POWER BY BLAST FURNACE GAS. 


(Concluded from page 979.) 


From the particulars already given, it will be apparent that 
crude blast furnace gas, as it leaves the furnace top, has a 
high temperature, usually contains more moisture than would 
saturate it at atmospheric temperature, and carries along 
with it dust and fume in proportions varying with the class 
of ore, fuel and flux, and the class of pig-iron produced, and 
also tar when coal is the fuel employed. 

The application of this gas to boilers and heating stoves 
is, of necessity, only possible at a more or less considerable 
distance from the furnace top, and where it is to be burned 
at atmospheric pressure, it is of advantage to retain as much 
as possible of the physical temperature. 

The moisture reinains in the gas, and passes out in the 
products of combustion, all the time being in the form of 
steam. The heavier particles of dust are deposited all 
along the conducting tube, and in the boiler furnace, and 
lighter portions are even carried out of the chimney stacks, 
which shows that the passage of the gas in flues and tubes 
has a purifying effect, and that the term “crude” gas 
should only be applied to the gas as it leaves the furnace top; 
for more or less refinement of the gas, depending upon the dis- 
tance between the furnace and the stoves, takes place, in a 
very inefficient manner, in proportion to the length of flues 
or tubing through which the gas has to travel. 

The conditions most suitable for economic utilisation 
of the gas in boilers and stoves are the reverse of those 
most advantageous when it is applied for the development of 
power by direct combustion in the cylinders of gas engines, 
and statements frequently made of late of the utilisation of 
“ crude ” blast furnace gas in gas engines can only be taken 
ina very qualified sense. It would be ridiculous to attempt 
to use hot gus in a gas engine, or to suppose that gas carry- 
ing the proportion of dust usual on its evolution from 
the furnace, could be successfully employed to drive gas 
engines. It must be purified to a certain extent, and there- 
fore is not “crude” gas; when properly designed appa- 
ratus is employed for treating the gus, all troubles due to 
high temperature, excessive moisture, and dust are removed, 
and gas of a very regular chemical composition and physical 
condition is delivered to the gas engine. At Seraing, in 
Belgium, it has been claimed that a 600-H.p. blowing engine 
is successfully driven by the gas from the blast furnaces without 
any special treatment, but when it is taken into consideration 
that near the furnace there is situated a large dust-settling 
chamber called a dry washer, and that the gas has to pass 
through 260 metres (853 feet) of tubing before it reaches the 
cooler, it does not require much knowledge of gas engi- 
neering or chemistry to understand that the gas is not 
“crude” when it reaches the gas engine, or in the most 
suitable and economical condition for firing boilers. 

The successful application of blast-furnace gas to internal 


combustion engines requires that the crude gas must be 
cooled, for the following reasons :— 

The cooler the gas the greater its density, and the smaller 
the cylinder required to develop a given power. 

Any excess of moisture carried by the gas in the form. 
of steam is reduced through precipitation, down to that 
amount only which produces saturation at the temperature 
at which the gas leaves the gas holder, practically abont the 


_temperature of the atmosphere. 


The temperature must be rendered constant as well as low. 

Also it will be obvious that the dust and any tar must 
be more or less perfectly prevented from entering the cylinder 
of the engine, t the installation of apparatus specially designed 
for the purpose of arresting the dust, and rendering it easy 
of removal without necessitating the stoppage of the power 
plant, being a sine qua non. 

The variations in pressure where the closed top furnace is 
the source of gas supply must be overcome, and drawing the 
gas to the required point, where open top furnaces are still in 
existence, must be accomplished, by some mechanical means 
which is capable of passing the gas through the treatment 
apparatus and into the pressure-governing gas holder, as it is 
necessary that the pressure at which the gas is delivered to 
the engine should not be subject to variation. , 

The expenditure of heat to develop 1-H.P. hour is theo- 
retically 2,545 British thermal units, and the gas engine is 
capable of turning from 25 to 28 per cent. of the heat of 
combustion of blast furnace gas to account. 

From this it will be seen that to develop 1 H. p. by this 
system requires fuel in the form of gas capable of developing 
on combustion, per hour 

at 25 per cent. = 10,180 B.Th.U. 
at 28 n = 9,089 1 

By calculation, it is found that 1 cubic foot of each class 
of combustible gas, at 60° F., and 30-inches Bar., develops 
upon combustion— 

Carbonic oxide CO. 320 B.Th.U. 

Hydrogen H. 324 „ 

Marsh gas CH. 1,115 „ 
Ethylene CaH, 1,577 „ 

For convenience, and taking into consideration the varia- 
tion in the load factor, it may be taken that 1 H.P. can be 
developed under ordinary circumstances by an expenditure of 
10,000 B.Th.U. per hour. 


CHARACTERISTIC ANALYSES OF BLAST FURNACE Gas, 


Averages of several Analyses from Furnaces in different 
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When a suitable compression is arranged and the ignition 
tube is sufficiently highly heated, the above varieties of furnace 
gas will produce 1 I. H. P.-hour with an expenditure of from 
67 to 95 cubic feet, as compared with 500 to 700 cubic feet 
when burned in boiler furnaces. 

The mean pressure upon the piston is greatly dependent 
upon the two factors of compression and ignition. 

In 1894 there was a small installation put down at the 
Glasgow Iron and Steel Company's blast furnaces at Wishaw, 
to demonstrate the practicability of patents taken out by Mr. 
B. H. Thwaite for the utilisation of blast furnace gas in gas 
engines, These putents and their publication, with the 
arguments advanced by Mr. Thwaite in 1894. constitute the 
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earliest conception of the possibility of obtaining a very 
much greater economy in turning to account the thermal 
value of the gases evolved by blast furnaces. 

The installation above mentioned has continued to develop 
electric light for the use of the works since its erection, and 
has frequently been referred to in publications as the pioneer 
of the system. 

Very shortly after the starting of the Wishaw plant the 
Société Cockerill, of Seraing, made very exhaustive tests of 
the practicability of using blast furnace gas in gas engines, 
with the result that it was applied to blowing engines of 
600 H.P. with success. German engineers followed suit with 
satisfactory results, and engines of high powers and of 
different systems have been turned out by important firms. 

English iron masters have not been too adventurous, but 
several installations of considerable interest have been put 
down, or are in course of erection. 
described and illustrated in our last issue. 

The reason why the subjecé is of such great importance 
to electrical engineers, of course, resides in the fact that, 
after providing the power required for blowing engines, there 
will in all cases be an enormous surplus of power, costing 
even less than that derived from waterfalls in other lands ; 
hence it will be possible to carry on such profitable and. 
growing industries as the manufacture of aluminium, 
calcium carbide, carobrundum, alkalies, pure copper, &c., in 
addition to the supply of light and power to the adjoining 
district, at a minimum of cost. In all these industries 
the electrical engineer must of necessity take a leading part. 


aa a aria e 


THE POSITION OF DYNAMO | 
MAKERS IN THIS COUNTRY AT THE 
CLOSE OF 1900. 


TuHaT our manufacturing firms have been well supplied with 
orders during the past 12 months is a fact well known, and 
that the more prominent manufacturers have sufficient work 
in hand to keep their shops fully occupied for another six 
months is also apparent from the deferred deliveries which 
are being quoted at this present time. 

_ Further, there is evidence on all sides of abundance of 
work which will keep dynamo makers busy for the next few 
years. 

In spite of this seeming prosperity, however, there are 
points about our manufacturing firms which cannot be 
regarded in quite such a happy light from the commercial 
standpoint. : 

That such an unprecedented demand for dynamos and 
motors—a demand considerably greater than the supply, so 
far as the manufacturing capacity of this country is 
concerned—should, at the same time, be accompanied with 
very keen compctition, and low prices in consequence, is 
scarcely what one ought to expect, or cares to look for. 

This is only too apparent to those conversant with manu- 
facturing costs and with the prices being daily offered on the 
open market. | 

One has not far to look for the cause of this, Large 
foreign manufacturers whose shops have to be kept partially 
filled with orders obtained from abroad, and who are anxious 
to get a hold on the British market, are largely responsible ; 
whilst numerous new manufacturers, almost daily coming into 
existence in this country, are also responsible for keeping 
prices down, and for causing many of the public contracts to 
be given out at figures below cost price. 

Our older established firms have not suffered appreciably 
by this competition during the past year, as being in a 
stronger position they have been able to choose their orders 
and to ensure a fair price in return. This means, however, 
that their business has been obtained chiefly from private 
companies, and not from public contracts, which, in spite 
of the existence of consulting engineers, are usually 
given out to the lowest tender, regardless of the make of 
machine or of the probable time that the manufacturer or 
importer is likely to remain in existence. 

Viewing the situation broadly, one might be inclined to 
think that these matters of price would right themselves in 
the future—that importers would tire of selling machines 


One of these was 


at cost price, whilst young manufacturers would have adver- 
tised themselves sufficiently by giving their manufactures 
away, and would in turn be expecting to make a profit, and 
that this would come about before the majority of manu- 
facturers had felt the pinch of competition due to the 
abundance of work obtainable in other quarters. 

A fresh danger in the way of increased competition, how- 
ever, threatens the situation. 

The next 12 months will see established in our midst two - 
new foreign manufacturing works, organised and equipped 
on most modern fines, and exceeding in size even from the 
commencement any of our own works. 

Although in the ordinary course of events one welcomes 
engineers of whatever nationality who think fit to come and 


work amongst us, and even to start manufacturing in opposi- 


tion, yet in the present case one cannot help feeling that 
large works of this des:ription, requiring as they will do a 
large amount of work to keep them busy, may perchance, due 
to sufficient orders not being forthcoming at remunerative 
prices, be obliged to clear their stocks at unremunerative 
prices, to the disadvantage of the electrical industry in 
general, and of our manufacturing firms in particular. 

Setting aside, however, for the moment this danger, one 
comes to the question whether a large manufacturing busi- 
ness possesses any material advantages over works of smaller 
size, such as are found established in this country at present, 
and whether, therefore, our own manufacturers are not allow- 
ing foreign firms to step in and do what they themselves 
ought to be doing. 

The answer would appear to be that a large manufactur- 
ing firm works under certain advantages and obtains orders 
which a smaller firm is practically debarred from. 

Due to manufacturing on a larger scale, the costs of the 
finished machine are somewhat reduced, which will enable 
their machines to be sold at a somewhat lower figure. 

Further, large contracts usually find their way into the 
hands of the larger manufacturers, the smaller firms, i. e., 
representing the largest manufacturers in this country, in 
many cases not even quoting. This is largely due to the 
time a small manufacturer requires to complete a large 
contract, as well as to the fact that few makers care about 
filling their shops with one large order, to the crowding out 
of more regular customers. 

Large contracts consequently generally find their way into 
those shops that are capable of dealing with them expe- 
ditiously, and without serious inconvenience to existing 
orders. % 

Foreign orders can be secured more easily by a large firm 
than by a small one; in other words, it is difficult—and will 
be even more so in future—for small manufacturers to obtain 
foreign and Colonial orders in competition with the larger 
firms. 

The representative or agent abroad, negotiating business 
for one of our manufacturers, will have little chance of 
securing orders when in competition with the representatives 
of foreign firms, who are able to offer quicker deliveries, and 
often at reduced prices. 

It would appear that if British manufacturers are going 
to be satisfied with filling their shops with work obtained 
mostly at home, their present shops are large enough; but 


. if, on the other hand, they are to keep in the foremost rank as 


manufacturers, both in our colonies and in foreign countries, 
in view of the great engineering works of our competitors, 
those responsible for negotiating the sales abroad will have 
to be backed up with larger works than any to be found in 
this country at present. 

To rely on getting orders chiefly at home is not sound 
policy, though often better prices and lower selling costs pre- 
vail, yet there is always the fear of some unforeseen circum- 
stance temporarily checking the demand, or lowering prices to 
such an extent as to wipe off all profit. 

To be satisfied with getting orders at home, to the 
exclusion of foreign orders, is to be very easily satisfied, and 
further, means that as a nation we are willing to drop into 
a very secondary position as manufacturers of electrical 
plant. If, however, we are unwilling to take the necessary 
steps towards manufacturing plant ourselves for use abroad, 
the next best thing is to welcome foreign firms who will come 
and do so for us, who, by establishing themselves in our 
midst, are utilising our capital and labour, and who, on the 
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strength of the good name possessed abroad and in our 
Colonies for machinery made in England,” will be able to 
compete with the large manufacturing establishments of 
America, Germany, Switzerland and Belgium, which are 
already making their influence felt in all those parts of the 
globe where there is any likelihood of electrical plant being in 
demand. 

Finally, if the sales of these foreign manufacturers, who 
are laying down large shops in our midst to meet the demand 
for electrical machinery at home and abroad, are for any 
cause temporarily checked, the difficulty of over-production 
will be a serious matter—nothing short of a crisis—and will 
affect all manufacturers in this country, both large and 
small; if, on the other hand, they obtain a ready market 
abroad, which is quite to be expected, in competition with 
the manufacturers of the countries referred to above, the 
whole nation, and the British electrical industries in parti- 
cular, will owe them a debt of gratitude for keeping before 
the notice of foreign countries the name of England, 
which would otherwise have surely dropped, more and more, 
into quite a secondary position. : 

Our chief hope, therefore, for keeping prices up in this 
country, lies in those large firms being able to keep their 
shops full with orders obtained largely from abroad. 

Whether they can do this at remunerative prices remains 
to be seen, and only time can prove. 

On the whole, the outlook at the present time for manu- 
facturers is none too rosy—plenty of work but low prices is 
what they must be prepared to expect—and for this they 
have only themselves to blame. They have made no 
provision for the demand, and have allowed numerous com- 
petitors to step in. g 


ELECTRIC AUTOMOBILE TRIALS. 
[COMMUNICATED. ] 


THE Chislehurst tests do not seem to have been scientific in 
their nature; apparently they only roughly indicate that one 
car as a whole is better than another, but wherein, or to 
what, the superiority is due cannot readily be ascertained 
from the results. A poor battery may serve a very finely 
constructed car, and, on the other hand, a good battery may 
waste its energy working a badly constructed vehicle, and 
even the personal factor in the shape of the driver may come 
in. Motors areso well made now that there is no reason why 
all cars cannot get them equally efficient. But the traction 
battery is in a transition stage from the stationary form to 
the traction type, and there is reason to believe that some of 
these later forms are much superior to others, but no 
information is forthcoming of a reliable nature from road 
tests as recently carried out. 

For some traction purposes great capacity per pound 
weight is required, along with a fairly high discharge rate. 
To ascertain these on an actual road trial for comparison 
between competing cells, it is necessary, to make the results 
at all acceptable by any fair-minded scientific judge, that the 
cells should be tested under exactly the same conditions. 
This can only be done by taking a number of cells of each 
kind to form the battery and working them all together. 

Suppose four different kinds of cells to be submitted for 
tests on a road trial, a vehicle should be selected to run 
with, say, 44 cells; 11 cells of cach competitor should be 
formed into a battery to work the car. Under such con- 
ditions the trial is purely a test of cells, the best cell staying 
longest, and all that is required is a good dead-beat volt- 
meter across each set of cells, or, better still, one voltmeter 
with four contacts, so as to read the drop in each set on the 
same instrument, 

From these readings immediately a cell falls in E.M.F., to 
a fixed limit, which may be to 1°85 at its lowest, then by 
dividing the distance traversed, or the hours of running, by 
the weight of the cell we get the true value of its tractive 
power. Assume cells A, B, C, D, thus tried with a fall to 
1°85 volts in the order following :— 


A = 6 hours’ running, weight 30 Ibs. 
B = 43 hours’ running, weight 20 lbs. 
C = 5 hours’ running, weight 22 lbs. wal eee eer a 


D = 3 hours’ running, weight 18 lb * = 166 


Here C is the best cell for its weight, as it goes for greater 
time or distance per lb. = 0°227 hours per lb. 
Then as to durability, it might be that the cell which 
made the above performance would be mechanically weak 
and have a very short life. This would be no drawback if 
its price were correspondingly low, it is necessary then to 
obtain the time of wearing out until renewal is required of 
the plates and the cost of renewal. 


We may compare them by — where V is traction value 


as before found, and T time of durability, and c cost of 
renewals. Suppose cell C broke up at the end of 500 hours 


a (assuming £20 as cost of 


renewals) would give the comparative value of the cell. 

It must, however, be held in favour of cells of small 
weight, that even if under these two tests combined it comes 
out not so good, that the car carrying it is easier driven (and 
may be of less weight in practice). 

Another important point in accumulator cars, not to be 
overlooked in trials, is that it is no use testing a light 
pleasure gig against a heavy parcel van, nor a vehicle made 
for long runs and one made for short runs; this matter is 


running, then 


most important. 


For the purposes to which electric cars are most suitable 
and desirable, long runs with one charge are not necessary. 
These light, smart, pleasant vehicles admirably fill the want 
for medical and business men making daily trips not exceed- 


ing 20 miles, often less than 10. It seems, therefore, absurd 


to drag about a battery heavy enough to go 50 miles, when 
one able to do 25 would be ample. 

The 50 and 100-mile charge may have some advantages; 
if so, it can easily be obtained by adding plates to the cells, 
without any expenditure of inventive genius. Most people 
who want to do business would go on long journeys by rail. 
There is, however, a great field for a light car for city and 
town travelling with short daily trips never exceeding 20 
miles per day, which, at a pinch, could do its 25 miles. 

The 50-mile car is too heavy, without any corresponding 
advantages, and here comes in the importance of heavy dis- 
charge rates; the capacity diminishes as the discharge rate 
increases with any given battery. 

If we consider a battery with 150 ampere-hours capacity 
at a discharge rate of 30 amperes, running a car 50 miles 
at a charge, and then say we want a battery of less weight 
to go only 25 miles at a charge. How is it to be done? 
Will it weigh only half the 50-mile battery ? In both cases 
the power available must be the same, only the ampere-hours 
and the time of running down are halved ; we must be able 
to draw up to the same maximum watt output at any 
moment, 

From a well-known cell the following gives a result of 
actual test: — Discharge of 96 amperes for 7 hours, weight 
= 858 lbs., for No. 1 cell; for No. 2, discharge of 96 
amperes for 34 hours, weight 245 lbs. From these figures 
it will be seen that by halving the ampere-hours’ discharge 
and keeping the volts and amperes the same, we do not 
halve the weight. Nevertheless as the cells have to propel 
themselves, the reduction in weight is an additional gain. 

As all cells do not fall in capacity at the same rate under 
different discharge rates, it is important to ascertain for 
each kind of cell what its drop in capacity per pound weight 
is, when discharged at different rates, but it is still more 
important for traction purposes that we should ascertain the 
weight of each of two cells, one giving twice the ampere- 
hours of the other in double the time; say, one giving 
150 ampere-hours in 6 hours, and one giving 75 ampere- 
hours in 3 hours, both to be discharged at 25 amperes rate 
continually. 

In the above case large cells are selected as showing the 
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law of drop in capacity better than small cells; in the 
7 hours’ discharge at 96 amperes the number of plates is 
25, and for 96 amperes for 3˙5 hours the number of plates 
required is 17. It will be seen from this that small cells 
capable of very rapid discharge without much drop in 
capacity are of the utmost importance. 

In any case where electric motor cars are seriously con- 
sidered it is worth while investigating all these points and 
tests, and trials should always be directed towards ascer- 
taining well defined results on some or all of them. 

At any rate, it is a fact that many cars making runs of 50 
or more miles on one charge as a display of power, are, when 
taken over by a customer, in most cases condemned to carry 
about a battery far too heavy for their actual requirements. 
Most users would like to be able to run at or above legal 
speeds, but few of them care to take 50-mile runs on 
roads. The lighter battery will go as fast with the same 
weight, but for a shorter time, and if we deduct the 
-weight saved in the battery, it will be found that we can 
nearly reduce the battery by one half, by reducing the time 
over which a charge is to last by one half. 

Long-distance charges are more likely to be irregular in 
charging, while short-distance charges, which are required 
at least daily, ensure greater regularity and certainty of 
receiving due attention. A 25-mile charge for a light car 
to carry three persons could be given in an hour, while two 
hours would be the normal time. 8 

There is room for an enterprising movement in this direc- 
tion. We have had plenty of attempts on the pattern of a 
steam road roller; we want something on the style of a 
light gig drawn smartly by a pony. 

It is not necessary to try automobiles as we try horses, 
that is, as a whole, for while it is interesting it is not of 
much profit. A horse must run as a whole, but if he has 
good legs he may have bad lungs; we cannot replace the 
lungs with a better set, but in a motor car we are able to 
remove a faulty organ and put in a good one, hence the 
necessity for locating the different faults and good features. 


THE NERNST LAMP. 


Souk at least of the numerous concessionaires of the Nernst 
patent rights appear to have completed their prolonged 
experimental researches to obtain a lamp which will stand 
the wear and tear of everyday use, and we may expect soon 
to find them on the market. The Allgemeine-Elektricitäts 
Gesellschaft, which owns the patents for Great Britain, 
Germany, and other northern countries of Europe, announced 
at their last annnal meeting that they had already tried the 
lamps at several small towns in Germany, and were now 
about to introduce them on a large scale in Berlin. The 
Nernst Electric Light, Limited, a company floated in this 
country to purchase and work the Nernst patents for the 
colonies and dependencies (except Canada), and some unde- 
veloped countries in South and Central America, have also 
at last worked out patterns of the lamp which they are about 
to make in quantities. 

The Nernst Electric Light, Limited, was floated about 
two years ago, with a capital of £320,000, of which 
4270, 000 was to be paid for the patent rights, that is to 
say, a profit of 40 per cent. would have to be made on the 
working capital to yield 5 per cent. to the shareholders. 
Considering that only £104,000 was paid for the patent 
rights of the carbon incandescent lamp (and that was 
considered too much), the price for the Nernst patents 
appears to be high. When the restricted field of 
operations of the Nernst Electric Light, Limited, is con- 
sidered, the price paid appears to be out of all proportion to 
their value, unless the Nernst lamp is so superior to its rivals 
that it will sweep them all out of the field. 

Even after two years’ work to bring the lamp into practical 
shape, it is still doubtful whether the Nernst lamp will dis- 
place to any great extent either the carbon incandescent or 
the arc lamp. Mr. Swinburne has characterised the Nernst 
lamp as “ the greatest invention in electric lighting since the 
infancy of the industry.” But Mr. Rathenau, the managing 
director of the company owning the English and North 
European patents, has said that the Nernst lamp, in spiteof its 


simple appearance, is complicated in structure, and ‘that its 
greater economy is discounted by the“ necessity for a'secon- 
dary heating coil, and, by the fact that the temperature of 
the radiating body is much higher than in the carbon lamp. 
Rathenau did not expect that the Nernst lamp would, on 
account of these disadvantages, displace to any great extent 
the ordinary glow lamp. 

This was the opinion of Mr. Rathenau some two yeara 
ago. Hastwo years experimenting at the expense of share- 
holders, who thought that they had bought a complete 
invention ready to put on the market, materially improved 
the lamp? The efficiency, at least, appears to have fallen 
off. Mr. Swinburne, in his lecture before the Society of 
Arts on February 8th, 1899, gave the watts per candle- 
power as 1°5 watts for small lamps, and 1°6 watts for large 
lamps; in the latest accounts of the improved lamp, the 
watts per candle-power are given as 1°7 ; in another account, 
a Nernst lamp of the same candle-power as a carbon lamp 
took half the current, which would mean with the same 
voltage 2 watts per candle-power. The reduction in the 
efficiency has been, no doubt, considered advisable with the 
view of prolonging the life of the lamp. 

If, however, the Nernst lamp would furnish with half the 
current the same amount.of light as the ordinary lamp, 
without any accompanying disadvantages, then the carbon 
lamp would be doomed. But the Nernst lamp falls far 
behind the carbon lamp in simplicity and cheapness of 
construction. It has been stated that the lamp without the 
self-igniting apparatus costs 1s. to make, but the reversion 
to the use of the match must greatly limit the use of such 
a lamp. The lamp with self-igniting apparatus is naturally 
more complicated, and consequently more costly in construc- 
tion and repairs. 

In the discussion on Mr. Swinburne’s lecture before the 
Society of Arts, Prof. Fleming pointed out that the efficiency 
of the Welsbach incandescent gas light falls off very quickly 
in the course of ordinary use. Now the composition of the 
Nernst filament is practically the same as that of the 
Welsbach mantle, and we should expect the same rapid 
falling off in efficiency ; so that though a Nernst lamp may 
be kept alight for 1,000 hours, it may have reached the best 
age for superannuation long before that time has elapsed. 

A difficulty in the construction of the Nernst lamp was 
predicted by Mr. Whitcher in our columns, the difficulty of 
making connections with the refractory filament on account 
of its very high temperature compared with the carbon fils- 
ment. No grading down of temperature to the connections 
appeared to be possible, because the conductivity fell so 
rapidly with the temperature. This difficulty appears to 
have been the chief cause of the two years’ experimenting. It 
appears to have been solved, in a way, by forming a blob of 
the refractory material round the platinum connections and 
bringing the platinum wire to the surface to reduce the 
temperature somewhat by radiation. The platinum lamp 
failed owing to the difficulty of keeping the connections 
cool ; it is to be hoped that the Nernst lamp will not be ship- 
wrecked on the same rock. 

It was stated in the prospectus of the company that “ the 
process of manufacture is very simple, and plant of an 
inexpensive kind only is necessary.” Yet it has taken two 
years experimenting after the patents were sold to the public 
to work out this “very simple” process of manufacture: 
and in the report recently issued of the Berlin concessionnaire 
company, it is stated that the principal reason why the lamps 
have not been more rapidly put on the market is the diffi- 
culty experienced in training workmen to make the lamps. 

Another difficulty which has to be met in the working of 
electrolytic lamps such as the Nernst is due to the liberation 
of ions at the connections, when continuous currents are 
ued. Nernst for this reason found, at first, that a good con- 
nection could not be maintained at one of the electrodes. 
The reason why the lamp will not work with a vacuum bulb 
is said to be due to the fact that oxygen must be admitted 
to oxidise the metals liberated at the cathode. The two 
years of experimenting, we presume, has also got over this 
difficulty, but connections at which strong chemical reactions 
are continually taking place must be in a precarious 
condition. 

The fire risks with the Nernst lamp must also be con- 
siderably increased The latest forms are enclosed in a glass 
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globe, which may catch any red-hot filaments that may 
drop from the lamp ; but the use of the lamp in coal mines 
is out of the question. 

The Nernst lamp, we are prepared to admit, has several 
good points ; the colour of the light is better than in the 
carbon lamp; and, of course, the smaller consumption of 
power will count for much, if it turns out in practice that 
it ts not counterbalanced by other disadvantages: We 
fail, however, to see how the shareholders of the 
Nernst Electric Light, Limited, can hope to get a decent 
dividend, when seven-eighths of the capital has been paid 
for patent rights which give them no exclusive right to 
make or to sell in any of the countries where the demand for 
electric lamps is greatest. The pick of the markets has 
been given to other concessionnaires, who apparently have 
paid much smaller sums for their concessions. 


The evolution of the lamp itself has been brought to 
a very advanced stage by the efforts of Messrs. Drake and 
Sheppard and a talented staff of assistants, under the super- 
vision of Mr. Swinburne. 

There appears to be at least as much external difference 
between the present form and the original clumsy and 
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Fig. 1.—SPIRIT-LIGHTED 16-c.p. Lamp. 


unsightly pattern as between the early bamboo and cotton 
thread lamps of Edison and Swan and the latest type of 
carbon glow lamps. It is true that this does not reflect any 
credit on the vendors of the patents, who should have done 
this work themselves, but, on the other hand, the great 


progress made speaks well for the skill and energy of the 


company's staff. 
The accompanying figures illustrate some typical patterns 
in which the lamp is now made. Fig. 1 represents the 


- spirit-lighted 16-C. p. lamp complete, while fig. 2 shows the 


working parts, minus the globe. It will be seen that the top 
of the lamp consists of a brass cap fitting the standard 


14110 


Fig. 2.—Worxine Parts oF Spirit-LIGHTED Lamp. 


bayonet-holder ; the contact plates are connected with two 
hooks, from which is suspended the replacement piece. The 
latter is composed of a biscuit porcelain block carrying two 
brass eyes, which support the nickel leading wires ; to these 
are joined short platinum electrodes, which are connected 


with the filament of mineral oxides by means of small 
“ blobs of the same material. 
The series resistance which is necessitated by the ten- 


Fic. 3.— AUTOMATIC 16-C. P. Lamp. 


dency of the filament to rush up to an excessive temperature, 
thanks to its large rezative temperature coefficient, consists 
of an extremely thin platinum wire wound on a triangular 
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Fia. 4.—AUTOMATIC Lamp, 32 and 50-0. p. 


rod of porcelain, seen just below the porcelain base block in 
the illustration. Lastly, the frosted globe is carried by the 
locking bayonet attachment seen on the underside of the 


Mains. 


cap. A hole in the lower part of the globe allows of the 
lamp being “ lighted ” with a spirit torch,  ă— 
Fig. 3 shows the ensemble of a 16-¢.P, self-lighting lamp, 
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and fig. 4 that of the 32 and 50-C. . lamps. These are 
fitted with a small electric heater and automatic cut-out, in 
addition to the parts described in connection with the non- 
automatic lamp. | 

The connections of these lamps are shown in fig. 5. The 
heating coil is mounted below the filament, and is con- 
nected with the contact c, so that when the lamp 1s 
first switched on the current passes through this 
coil, making it red hot. In passing, we may mention 
that the coil is made of a spiral thread of biscuit porcelain 
overwound with fine platinum wire. The filament 
is heated by radiation and convection from the coil until it 
becomes a conductor; the moment this happens, the current 
flowing through it actuates the little relay—a beautifully 
neat and compact device in the top of the lamp—and cuts 
off the connection with the heating coil, leaving the filament 
alone in circuit, with its steadying resistance. Watching the 
globe of the lamp when it is first switched on, one sees first the 
red glow of the heating coil; this suddenly dies out, and the 
bright white light of the filament shines forth —the whole 
cycle occupying 5 to 10 seconds. a 

The heating coil, resistance, and filament, which consti- 
tute practically the whole of the parts liable to injury or 
deterioration, are at present included in the replaceable attach- 
ment, as with the non-automatic lamp ; there must therefore 
be three terminals, not interchangeable. To attain this 
object, a central spring piston contact is used in conjunction 
with a long and a short hook ; thus the attachment cannot 
possibly be put on except in the right way. In the larger 
lamps some trouble was met with through the burning of 
the relay coil by connection from the incandescent filament ; 
this was entirely overcome by Mr. Drake’s patent ventilating 
cage separator, seen in fig. 4. , 

The life of the filament is about 500 hours; during this 
time the efficiency slowly falls from 1˙7 to 2'0 watts per 
candle. An initial efficiency of 1˙5 watts per candle is 
readily attainable, but for the present the above values are in 
use. 

The tendency of the electrode at the + endof the fila- 
ment to get excessively hot has been overcome by prolonging 
the platinum connections to form a little star at each end of 
the filament, so as to keep the ends cool by radiation. This 
device is necessary at both ends, because one cannot foresee 
the direction of the current through the filament. 

It remains to add that the filaments are now standardised 


for 8, 16, 32 and various other candle-powers, for circuits of 


100 volts upwards. 

The quality of the light, throughout the life of the lamp, 
is remarkably pure and white, and the heating coil of the 
automatic lamps does not appear to interfere with the light 
distribution appreciably. The various parts of the apparatus 
are very neat aud well made, and the whole forms a 
thoroughly workmanlike system. 


THE ELECTRICAL ENGINEERS (R.E.) IN 
SOUTH AFRICA,’ 


By Lievut.-CotoneL R. E. CROMPTON, E. E. (R.E.) V. 


At the request of your President I have prepared a narrative of the 
war services of the small body of electrical engineers who left 
England early in the spring of this year for South Africa, and who 
have now returned. 

I must commence by reminding you that the corps of Electrical 
Eugineers (R. E.) Volunteers was raised, by the help of this Institu- 
tion, in order to enable electrical engineers to place their services 
at the disposal of the country in case of need. It is acknowledged 
that every year electrical appliances will be more and more used in 
military operations. Up to last year the special work on which the 
corps had been instructed and drilled for home service has been 
the management of the searchlight apparatus used at various points 
for coast defence, to which has been added some instruction in sub- 
marine mining aud cognate matters. As both officers and men of 
the corps felt that the training which everyonein the electrical pro- 
fession must go through had made us all handy men, not only for 
electrical, but for general mechanical engiucering work, we offered 
our services for the war in South Africa. 


Abstract of lecture delivered before the Institution of Elec- 
trical Engineers on December 20th. 


The equipment has already been described in the technical jour- 
nals; I will remind you that its main features are portable search- 
lights mounted on carriages somewhat similar to those used for field 
artillery guns, the electrical energy being generated by dynamos 
carried on small compound steam traction engines. Special cable 
carts were also provided. 

The Tas arrived at Cape Town on the 4th, and the Unit dis- 
embarked on the 6th, and were encamped at Fort Knokke for a few 
days. The Custodian arrived on April 12th, and the equipment, 
inch diig two of the 8-ton traction engines and four 5-ton wagons, 
were unloaded that night. 

Colonel Cirouard, the Director of Railways, at once applied to 
have the Electrical Engineers attached to the railway re-construc- 
tion trains, and they were ordered to gct ready to move up country 
as quickly as possible. On Saturday night, April 14th, the whole of 
the equipment was packed on five large bogey trucks, but even their 
start seemed likely to be delayed as the line was blocked with press 
of traffic. On Monday morning the Unit suddenly got orders to 
start. After a journey of three days and four nights it arrived at 
Bethulie at 5 a.m., April 20th, and at once off-loaded the equipment, 


and within a few hours the first installation of temporary electric 


light for war purposes was erected on the Bethulie road bridge, 
which was then temporarily in use for railway purposes, during the 
time that the low-level deviation railway bridge was then con- 
structed by the Railway Pioneer Regiment to replace the original 
railway bridge which had been destroyed by the Boers. 

The first time the field telephones were put to work was at this 
place. A line was laid across the bridge for the use of the railway, 
and a good telephone service established. On May 6th the Unit 
arrived at Bloemfontein and was split up into two sections, one 
going on direct to Railhead, which was then at Vet River, the other 
section remaining at Bloemfontein to carry out the electric lighting 
of the goods vard and locomotive shops. The advance section at 
Vet River joined the reconstruction trains and remained with them 
during the months of May and June— i.e., until the work of recon- 
structing the railway was completed through the Orange Free State 
up tothe Vaal River. 

The work at Vet River may be taken as typical of many other 
works at which it was necessary to work all night by artificial light. 
The Railway Construction Corps R.E. was engaged in constructing 
a main bridge across the river approached by long deviations from 
the main line, in these were three smaller bridges. The lighting 
plant had therefore to be erected at each of these bridges in turn. 

When the Vet River work was completed the section moved onto 
Smaldeel, and there was joined by Major Crompton with a draft 
which had left Cape Town on May 4th. Major Crompton brought 
with him a third traction engine with its dynamo, an additional 
supply of concentric cable, two additional 5-ton wagons, stores, 
bicycles, &c. Major Crompton then took over the command of the 
unit, and, as the occasion arose, the whole of the Bloemfontein 
section with their stores were gradually moved up to join the unit, 
leaving only a small detachment of six men under the command of 
Corporal Bicker Caarten to work the temporary lighting plant at 
Bloemfontein. 

Early in May Colonel Girouard required the services of additional 
railway telegraph men, and Captain Bain was detailed for this work, 
and with a detachment of seven men, was sent on to repair the tele- 
graph in advance of Railhead. This was a service of great import- 
ance, entailing considerable personal risk and exposure. 

The No. 1 section commenced lighting work at Zand River on 
Muy 18th, this work being of a very similar nature to that of the 
Vet River. It afterwards advanced with the Railhead Construction 
trains to the Rhenoster Spruit to assist the working party building a 
crib bridge at that point. Here a particularly smart piece of light- 
ing work was carried out. The orders were received at 2 p.m. The 
traction engine was off-loaded from its truck, and hauled its wagons 
and stores down to Rhenoster Spruit, three miles away, the light 
stores going down the damaged railway line on a trolley. Eight 
arc lamps were fixcd on poles, and light was furnished to the working 
party by nightfall, 5.30 p.m. 

The new and first reconstructed bridge at Rhenoster was com- 
pleted on the 29th, and there being then no large work ahead 
requiring are lights, the detachment went forward with the con- 
struction train. 

During the next eight days the detachment had an exciting time, 
as the enemy under De Wet and Theron were threatening the line 
and reconstruction works. The electrical engineers formed part 
of the reconstruction day shift, the working hours being gene- 
rally from 6 a. m. to 6 p.m., but sometimes up to 12 midnight, so 
that on these days the men were 18 hours consecutively at work. 

During the time that the arc lights were being used on the bridge 
at Taibosch on the nights of the 7th and 8th Lieutenant Pott suc- 
cumbed to enteric fever. This was a great loss to the Unit, as this 
officer had himself designed a great portion of the arc lighting and 
projector plant, and the loss of his services greatly crippled the 
Unit. He had to be left at Viljeonsdrift, where he was nursed witb 
extreme care by Dr. and Mrs. Dixon, Dr. Dixon being the medical 
officer to this section of the railway. 

Here Sapper Weakly also fell ill of enteric fever, probably 
brought on by the exposure at Roodeval. He lingered for some 
time, and eventually died at Viljeonsdrift on the 27th. 

Railhead reached the Vaal River on June 10th, and at this point 
an installation of 12 lamps was erected, and on the 11th the firet 
train crossed into the Transvaal and some supplies were sent to 
Lord Roberts at Pretoria. 

It may be here remarked that as during the advance of railhead 
from Bethulie to the Vaal the are lamps were worked on 19 niglits 
it is probable that the period of reconstructing the line was 
shortened by nearly the same number of days, but even if one night's 
work is only considered to be equal to two-thirds of a day's work 
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the night work rendered possible by the section must have hastened 


the advance of railhead by not less than 12 days, and the money 


value alone of this to the nation must have many times repaid 
the entire cost of equipping and sending out the Electrical 
Engineers. 


After arriving at Pretoria, the engineer-in-chief found ‘quantities 


of electrical work for the corps, as all the forts which defend the 
town had been fitted up with various electrical apparatus, not only 
fcr electric lighting but there were signal sigualliug, telephone and 
other wires, which required to be sorted, labelled, and their uses 
understood. 

The oil engines which supplied the motive power for driving 
the dynamos had purporely been damaged by the Boers, and had to 
be repaired and set to work. The small and efficient searchlights 
which had been used by the Boers were replaced by a system of 
incandescent lamps placed so as to illuminate certain points which 
were liable to be threatened by the enemy during night attacks. 

This work at the forts, which was of a very interesting nature, 
was followed by teaching the garrisons how to use and maintain the 
electrical apparatus in working order. 

Other parties of our men were employed in fitting up electrical 
lighting in various public buildings which served as supply stores, 
and in the large hospitals which were then being started, inside and 
outside Pretoria. In some cases these new installations were worked 
from the public supply of the town, in other cases separate generat- 
ing machinery, i. e., steam engines, dynamos, and systems of con- 
ductors had to be put down for each job. The plant for this was 
made up from material found at or near Pretoria, most of which was 
in a damaged condition and had to be almost remade before it could 
be usefully employed. 

Daring this time, as the whole of the Rand district surrounding 
Johannesburg is supplied with electric light and power partly from 
a distant generating centre at Brak Pan. The military governor of 
Johannesburg asked for and obtained the services of Captain Leaf 
as his electrical adviser, and from time to time various works were 
supervised by him and by other officers of the corps, so that the elec- 
trical plant of Johannesburg and district was gradually got into 
order. 

Early in July Electrical Engineers were several times called upon 
to extricate an engine which was proposed to be used to haul 12-ton 
6-inch quick-firing guns to various positious near Pretoria. The 
engine and gun was hauled out of a drift almost in the middle of 
Pretoria, into which it had sunk in the course of an experimental 
run. 

A few days later, after the driver of this engine had placed the 
gun in position near Deerdepoort, he took his engine down to a 
spruit in order to fill up his water tanks, but approached too closely 
to the soft ground, so that the engine turned over on its side and 
could not be got out until we were sent for. 

Great praise is due to Captain Lloyd and Captain Leaf and the 
the detachment engaged on this work, which was carried on 
throughout the night. The way in which the Electrical Engineers 
handled the engines and gun made it evident to the officer com- 
manding the artillery that the Electrical Engineers were so 
capable that he placed the engine and two guns in their charge, and 
the subsequent work of placing these, the heaviest gunsever taken into 
the field, was carried out by the officers and men belonging to the 


corps. 

On July 24th a 6-inch quick-firing gun, weighing with its carriage 
123 tons, was hauled to the top of Quagga Kop, seven miles to the 
west of Pretoria, and 1,300 feet above it; the average slope up 
which the gun was hauled was 1 in 10, but there were point parts 
of it which were steeper. | 

Early in June a part of the detachment left at Bloemfontein left 
under Lieutenant Stubbs, and worked under the Army Telegraphs 
repairing telegraphs and erecting new lines. They trekked the 
whole journey from Bloemfontein to Pretoria, only arriving at 
Pretoria towards the end of July. After their arrival at Pretoria, 
Lieutenant Stubbs's party were employed for some time “on new 
telephone lines connecting the forts with the town, and later on 
took another party down westwards to Standerton. 

Towards the latter part of August a party of Electrical Engineers, 
under Captain Lloyd, were sent up to Brugspruit with a set of 
searchlight apparatus and accessories, which was erected, and the 
light shown from the top of the shaft cf a colliery near Brugspruit 
Station, the dynamo being driven from the mine engine. Captain 
Lloyd returned to Pretoria, and left the detachment for some weeks 
under the command of Lieutenant Bigg, aud there is no doubt that 
the presence of this searchlight greatly reduced the liability of 
night attacks from a strong commando under Erasmus, which 
threatened the Pretoria aud Delagon Bay Railway at this point. 

On September 4th one of the engines, with dynamo and 16 arc 
lights, were taken down to Machadodorp by Captain Leaf and a 
small party of Electrical Engineers, and at this point an installa- 
tion was erected to supply light to the various running sheds and 
loading stages, as at that time convoys which supplied three columns 
with food had here to be loaded. 

Up to the time of the arrival at Pretoria, as the officers and 
sappers were constantly employed on railway work, little oppor- 
tunity was given for the sappers to use the bicycles, but after arrival 
at Pretoria they proved to be of the greatest value; for as the work 
at the forts and buildings were scattered over a large area it 
necessitated the officers and men moving rapidly from point to 
point, and the whole of the bicycles were in full use, so by their aid 
the 20 men who rode them were almost doubled in value. On 
September 17th the writer, accompanied by Captain Leaf, was sent 
down by Lord Roberts to the low country to the east of Machado- 
dorp, in order to report whether any of the traction engines could 
be efficiently used there. 

Early in October the writer was ordered to England by Lord 


Roberts, in order that his recent experience might be utilised in 


designing traction engines for military purposes. Captain Lloyd 
re- assumed command. From this date the work went on uninter- 
ruptedly until the later end of October. It was whilst in charge of 
his Standerton detachment that Lieutenant Stubbs so nearly lost 
his life. Towards the end of October orders were received from 
the engineer-in-chief to concentrate the unit and hand over the 
majority of the stores so as to be ready to move homewards on 
receipt of further orders. The various detachments were gradually 
collected, and on October 25tb, exactly four months since they 
arrived in Pretoria, the unit steamed south for Bloemfontein. Seven 
men were left behind in Pretoria to take their discharge there; four 
of these had been given civil employment under the Imperial Mili- 
tary Government, and three were taken up by private employment 
on the Rand. A 48 hours’ journey took us to Bloemfontein, where 
we completed the handing over of equipment and packing for 
our final departure. Yet one more check was met ere the unit finally 
arrived at Cape Town. No transport was absolutely ready, and so, 
to avoid the possibility of the hardéned and fierce warrior striking 
terror into the hearts of the peaceful inhabitants of Cape Town, the 
bloodthirsty Electrical Engineers were kept for three days in the 
safe camp of Stellenbosch, and not until Saturday, November 17th, 
did they reach the port, where the train took them right alongside 
the Norham Castle. After an uneventful and extraordinarily fine 
passage the ship was brought alongside the quay at Southampton 
on the evening of December 6th. 


LEGAL. 


Crow v. THE BOARD OF WORKS FOR THE DISTRICT OF 
WHITECHAPEL. 


THs case came before a Divisional Court of the Queen's Bench, 
composed of Justices Kennedy and Darling, on Wednesday last 
week, on defendants’ appeal from a decision of Mr. Dickinson, the 
magistrate sitting at the Thames Police-court, in June last. 

It appears that a summons was taken out by Mr. Crow, the dis- 
trict surveyor, against the defendants for not having given him 
notice under Section 145 of the London Building Act, 1894, before 


commencing the construction of a number of boxes, or inspection 


chambers, under the streets in the district for the purpose of electric 
lighting. The dofendants were the local authority within the 
meaning of the Electric Lighting Acts, 1882 and 1888, for the 
district, and in the year 1892 were granted by the Board of 
Trade, pursuant to the Electric Lighting Acts, 1882 and 1888, 
in respect of such district a provisional order called the Whitechapel 
District Electric Supply Order, 1892, which was afterwards con- 
firmed, and came into force on June 27th, 1892. By Sections 11 
and 12 of this order the undertakers ” were authorised to construct 
in any street any such boxes as might be necessary for purposes in 
connection with the supply of electric energy, including apparatus 
for the proper ventilation of such boxes. The sections further 
provided that every such box shall be for the exclusive use of the 
undertakers and under their sole control, except so far as the 
Board of Trade may otherwise order, and shall be used by the 
undertakers only for the purpose of leading off service lines and other 
distributing conductors, or for examining, testing, regulating, 
measuring, directing, or controlling the supply of energy, or for 
examining or testing the condition of the mains or other 
portions of the works, or for other like purposes connected 
with the undertaking, and the undertakers may place therein meter 
switches and other suitable and proper apparatus for any of the 
above purposes. Every such box, including the upper surface or 
covering thereof, shall be constructed of such materials, and shall be 
coustructed and maintained by the undertakers in such manner as 
not to be a source of danger, whether by reason of inequality of 
surface or otherwise.” Section 12 further provided that the under- 
takers should; one month before the commencement of such works, 
serve a notice upon the Postmaster-General describing the proposed 
works, together with a plan of the proposed works, aud in addition 
a like notice and plan upon the County Council. The defendants 
did not, before commencing the construction of the boxes in 
question, serve Mr. Crow, as the district surveyor, with notice of 
the intended work under Section 145 of the London Building 
Act, 1894 Mr. Crow’s contention was that the boxes came 
within the definition of building structure or work” in Section 
145, and that the defendants were bound before commencing the 
work to serve upon him as the district surveyor a “ building notice,“ 
as prescribed by the section. The defendants contended that the 
Act of 1894 did not apply at all to boxes constructed in the streets 
under the provisional order, inasmuch as the order contained a 
complete code regulating the materials, situation, and mode of con- 
struction of such boxes and provided a complete machinery for 
enforcing such regulations, and with which special code aud 
machinery the London Building Act of 1894 was inconsistent. The 
magistrate found as a fact that the boxes so constructed were 
“buildings, structures, or works,” within the meaning of Section 
145 of the London Building Act, 1894, and having regard to Sections 
72, 201, and 203 of the said Act, he held that the provisions of 
Section 145 was not inconsistent with the special Act, and imposed 
on the defendants the nominal penalty of 1s., and ordered them to 
pay £10 10s. costs. From this decision the defendants now 
appealed. 

Mr, H. F. Dickens, Q.C., and Mr. Talbot appeared for the appel- 
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- lants (defendants), and Mr. Horace Avary for the respondent (Mr. 


Crow). . 
® At the conclusion of the arguments, their Lordships reserved 
judgment. | 


WOLVERHAMPTON CORPORATION v. B.E.T. Co., LIMITED. 


In the Chancery Division on Thursday last week Mr. Justice Joyce 
had before him a further application in the case of the Mayor and 
Aldermen, &c., of Wolverhampton v. British Electric Traction 
Company, Limited, judgment in which was delivered early in 
December. 

Mr. Hcages, Q.C., for the Corporation, said that in drawing up 
his Lordship’s order a question had arisen with regard to the 
payment of interest since the date on which the purchase ought to 
have been completed. The Act of Parliament allowed to the tram- 
way company 5 per cent. interest should delay occur in taking over 
the line within the borough, but the Corporation had duly tendered 
the sum agrecd upon, £4,250, but defendants had refused to 
accept it unless the Corporation granted them certain running 
powers, for which they counterclaimed in the action, and on which 
his Lordship had decided against them. The Corporation were 
entitled to profits made on the running since the tender was made, or 
compensation, but the other side had assured him that no profits had 
been made, and taking an account would necessarily be a matter of 
ditliculty. He proposed that the Corporation should receive 5 per 
cent. interest on the amount of their tender, and that that should be 
the sum for compensation, the inquiry being waived. 

Mr. THompson, for the defendant company, argued that no proper 
tender had been made. 

Mr. Justice Joyce made an order to the effect that the Corpora- 
tion were entitled to 3 percent. interest in lieu of compensation for 
non-completion of the purchase from the date the purchase-money 
was tendered. : 


THE ASSESSMENT 
OF AN ELECTRIC SUPPLY COMPANY FOR 
| INCOME-TAX. 


AN important, and at the same time a most difficult, branch of the 
law relating to electricity is that which prescribes the methods 
whereby an clectric supply company is to be assessed for payment 
of income-tax. The correct interpretation of the Property Tax Act 
of 1842, even when applied to concerns which were in existence at 
the passing of the Act, has never been a simple matter; small 
wonder, therefore, that difficulty besets the path of anyone who 
attempts to enumerate and classify the deductions which may law- 
fully be made from the profits of a company whose staple com- 
modity is electricity. Again, the absence of judicial authority 
renders it difficult to apply the provisions of an old statute to a 
“trade or concern ” which cannot even have been in the mind of 
the legislator in the ycar 1842. 

Income: tax, as its very name implies, is a tax upon profits. In 
order to arrive at the actual profit of a concern upon which is. in 
the £ must be paid, the manufacturer is entitled to make certain 
“deductions,” which were apparently so numerous in 1842, that 
the Legislature, instead of enumerating those which may, have set 
out those which may not be made. 

By Section 65, Schedule A, r. III. of the Property Tax Act, 1842 
(5 and 6 Vict., c. 35),!it is provided (inter alia) that the annual 
value of all the properties thereinafter described shall Pe understood 
to be the full amount for one year, or the average amount for one 
year, of the profits received therefrom within the respective times 
therein limited. The value of ironworks, gasworks . .. . water- 
works . . . railways, and other ways and other 
concerns of a like nature, from or arising out of any lands, tene- 
ments, hereditaments, or heritages, is estimated on the profits of 
the year preceding. 

The comparatively recent date of electrical undertakings on a 
large scale, and their close similarity to gas and water undertakings, 
have rendered it unnecessary for the Legislature to make new rules as 
to their assessment for income-tax. 

This duty is to be charged on the person, corporation, company, 
orsociety of persons, whether corporate or not corporate, carrying 
on the concern, or on their respective agents, treasurers, or other 
officers having the direction or management thercof, or being in 
receipt of the profits thereof, on the amount of the produce or value 
thereof, and before paying, rendering, or distributing the produce 
or the value, either between the different persons or members of the 
corporation, company, or society engaged in the concern, or to the 
owner of the soil or property, or to any creditor or other person 
whatever having a claim on or out of the said profits; and all such 
persons, corporations, companies, and socicties respectively shall 
allow out of such produce or value a proportionate deduction of the 
duty so charged, aud the said charge shall be made on the said 
profits, exclusively of any lands used or occupied zin or about the 
concern, 

The rules to be applied in estimating the profits of a concern are 
lail down in Schedule D of the Act of 1842 (Section 100), which, 
by virtue of the Customs Act Amendment Act, 1866 (29 Vic., c. 36, 
Section 8), are applied to Schedule A, r. III. set out above. The 
following table gives, in a form, the deductions which cannot be 
made fur the purpose of ascertaining “ profits or gains.“ Thus no 


sum shall be set against or deducted from, or allowed to be set 
against or deducted from such profits or gains :— - 

(a) On account of any sum expended for repairs of premises 
occupied for the purpose of such trade, manufacture, adventare, or 
concern, nor for any sum expended for the supply or repairs or 
alterations of any implements, utensils, or articles employed for the 
purpose of such trade, manufacture, adventure, or conoern beyond 
the sum usually expended for such purposes, according to an average 
of three years preceding the year in which such assessment shall be 
made; nor 

(6) On account of loss not connected with or arising out of such 
trade, manufacture, adventure, or concern; nor 

(c) On account of any capital withdrawn therefrom; nor 

(d) For any sum employed, or intended to be employed, as capital 
in such trade, manufacture, adventure, or concern; nor 

e) For any capital employed in improvement of premises occu- 
pied for the purposes of such trade, manufacture, adventure, or 
concern ; nor i 

(f) On account or under pretence of any interest which might 
have been made on such sums if laid out at interest; nor 

(g) For any debts, except bad debts proved to be such to the 
satisfaction of the Commissioners respectively ; nor 

(h) For any average loss beyond the actual amount of loss after 
adjustment; nor 

(i) For any sum recoverable under an insurance or contract of 
indemnity. 

Again, it is provided by the fourth part of the first case under 
Schedule D of the Act of 1842, that in estimating the amount of the 
profits and gains arising on trade no deduction shall be made on 
account of any annual interest, or any, annuity or other annual 
payment, payable out of such profits or gains. 

By the indorsement on the return for assessment, with which 
every taxpayer is familiar, the following deductions are allowed :— 

1. For repairs of premises occupied for the purpose of the trade 
or manufacture, and for the supply or repair of implements, utensils, 
or articles employed, not exceeding the sum usually expended for 
such purposes according to the average of the three years preceding. 

2. For bad debts, or such part as shall be proved to the satisfac 
tion of the Commissioners to be bad; also doubtful debts according 
to their estimated value. 

3. For the rent of premises used solely for the purposes of busi- 
ness, and not as a place of residence. 

4. For a sum not exceeding two-thirds (as the Commissioners 
shall allow) of the rent where any dwelling house is partly used for 


the purposes of business. 


5. For the annual value on which duty has been paid under 
Schedule A of any premises occupied by the owner solely for the 
purposes of business, and not as a place of residence. 

6. For a sum not exceeding two-thirds (as the Commissioners 
shall allow) of the annual value on which duty has been paid under 
Schedule A on any dwelling house occupied by the owners, and 
partly used for the purposes of business. 

7. For any other disbursements or expenses wholly and exclu- 
sively laid out for the purposes of trade. 

It is further provided in the Act of 1842 that in estimating the 
duty to be charged in respect of any trade or manufacture, aud in 
order to arrive at the “ balance of profits,” no sum shall be set against 
or deducted from, or allowed to be set against or deducted from such 
profits or gains: 

(a) For any disbursements or expenses whatever, not being money 
wholly and exclusively laid out or expended for the purposes of such 
trade, manufacture, adventure, or concern; nor 

(b) For any disbursements or expenses of maintenance of the 
parties, their families or establishments ; nor 

(c) For the rent or value of any dwelling house or domestic offices, 
or any part of such dwelling house or domestic offices, except such 
part thereof as may be used for the purposes of such trade or 
concern, not exceeding the proportion of the said rent or value 
hereinafter mentioned; nor 

(d) For any sum expended in any other domestic or private pur- 
poses, distinct from the purposes of such trade, manufacture, adven- 
ture or concern, or of such profession, employment, or vocation. 

Further, the computation of the duty to be charged in respect of 
any trade, manufacture, adventure, or concern, or any profession, 
whether carried on by any peison singly, or by any one or more 
persons jointly, or by any corporation, company, fraternity, or 
socicty, shall be made exclusive of the profits or gains arising from 
lands, tenements, or hereditaments, occupied for the purpose of 
such profession, trade, manufacture, adventure or concern. 

Again, the computation of duty arising in respect of any trade, 
manufacture, &c., carried on by two or more penon jointly must 
be made and stated jointly and in one sum. asmuch as electric 
lighting concerns are usually owned by companies, it is hardly 
necessary to refer further to these. 

Among the few cases which can be found in the law reports 
relating to the payment of income-tax by corporations, there is one 
which decides conclusively that to supply water for the benefit of 
ratepaycrs is not to carry on a trade within the meaning of the Pro- 
perty Tax Act, and that the surplus profits so made are not assess- 
able to income-tax. It is proper to infer from this that a corpora- 
tion supplying electricity to ratepayers whether for light or power, 
is not carrying on a trade. A distinction must, however, be drawn 
between the supply of electricity to ratepayers within the area of 
supply and the sale of electric energy to persons residing outside 
that district. There is authority for saying that under such circum- 
stances income-tax is payable on profits earned outside the muzi- 
cipal district, and the expense of laying cables, &c., within the 
municipality cannot be set off against such profit. 

The following cases, which will serve to illustrate the foregoing 
principles, must be taken with the reservation that they have bee2 
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decided in connection with water or gas. The electric lighting pro- 
visional order might well contain modifying clauses. 5 

Thus the Glasgow Water Commissioners were empowered by a 
loeal Act to borrow money and to acquire certain waterworks, and to 
bring in an additional supply of water. They were also empowered 
(1) to levy a compulsory rate on persons who chose to take water 
beyond the boundaries, and (2) to fix a rate for persons who chose 
to take water beyond the boundaries, and (3) to sell water to manu- 
facturers and others. The Act required the Commissioners to levy a 
rate sufficient, along with the other income, to defray the annual 
interest or debt, annual expenses, and a sum of not less than 1 per 
cent. on the money borrowed, to form a sinking fund for the re- 
demption of the debt. The Act directed that any surplus in one 
year should be applied to reduce the rate within the compulsory 
area in the following year. 

It was decided that, in the absence of any evidence that the Com- 
missioners were making profit by selling water beyond the com- 
pulsory boundaries, the Corporation, being merely the instrument 
of the ratepayers, could not be said to be trading in any commodity, 
and that the surplus, after paying expenses, was not assessable as 
profits under the Income-Tax Acts. [Glasgow Water Commissioners 
v. Inland Revenue, 2 Scotch. Sess. Cas., 4th Series, 708; 12 Sc. 
L. R. 466. ] l 

But it was held in the case of the Glasgow Corporation v. Miller, 
[50 J.P. 503], that the Glasgow Corporation Water Commissioners 
are liable to assessment in respect of surplus revenue derived from 
supplying water beyond the area of compulsory supply and from 
the sale of water for purposes of trade. 

The Corporation of Haverfordwest were empowered under a local 
Act, after lighting their town, to supply private customers with gas. 
From such supply profits were earned, in respect of which the Cor- 
poration were assessed to income-tax. They sought to deduct from 
the profits the moneys expended by them in laying out the streets. 
It was decided, however, that inasmuch as the Corporation did not 
carry on a trade so far as their duty of lighting the public streets 
was concerned, expenses so incurred were not moneys wholly and 
exclusively laid out or expended for the purposes of a trade within 
the meaning of Sched. D, r. 1, of 5 & 6 V., c. 35, Section 100, so as to 
entitle the Corporation to deduct such expenses from the above- 
mentioned profits. [Dillon v. Haverfordwest Corporation, 60 L. J., 
Q. B. 477; (1891) 1 Q.B. 575; 64 L. T. 202; 39 W. R. 478. 

In the case of the Corporation of Dublin v. M’Adam [20 L. R. 
(Ireland) 497] the facts were shortly these: — By the Dublin Cor- 
poration Waterworks Act, 1861, the Corporation were empowered 
to construct waterworks for the supply of water to the Borough of 
Dublin and certain extra municipal districts, and were authorised to 
borrow money for the purposes of the Act on the rates leviable under it, 
and empowered to levy certain rates on the owners and occupiers of 
property within the borough. They were also authorised to contract 
with owners or occupiers of property in the extra municipal districts 
for the supply of water for domestic use, and to charge rate or rent 
for such supply, to be called “a contract water-rate.” By the Dublin 
Waterworks Act, 1870, it was provided that the income derived 
from the extra municipal districts should form, with the city rates, 


a consolidated fund, available for the payment of principal and ` 


interest of loans, and applicable to all the purposes of the Act. It 
was decided that the excess of receipts over expenditure in respect 
of extra municipal districts, was liable to income-tax. 

The principle laid down in the foregoing cases can have no applica- 
tion to electric lighting undertakings by private companies, where 
statutory powers are obtained for the purpose of private as well as 
for public supply. All the expense of -uprooting the streets, &., 
properly incurred by the company, may be deducted when income- 
tax returns are being made out. Seeing that private electrical com- 
nies in this country are assessed to payment of income-tax just 
e other manufacturers, it is interesting to refer to the state of 
things in the United States. In that country—or rather in that 
group of countries, for each State has its own laws upon the sub- 
ject—electric light companies are often taxed in the same manner 
as ordinary manufacturing corporations, and in many States there 
have been no special Acts passed which expressly apply to them. 


In many States the tax laws exempt from taxation manufacturing 


companies incorporated in the State, and carrying on their business 
within the State. It is an open question in most States whether 
electric light companies, and other electric companies, are to be 
considered as manufacturing companies under these statutes. It 
has been held several times in Pennsylvania, however, and must 
now be regarded as settled law there, that a corporation whose 
business is producing electricity and selling it to customers for the 
generation of light, heat and power, is not a manufacturing com- 
pany within the meaning of these exemptions. [Com. v. Northern 

lectric Light and Power Company, 145, Pa. St., 105.]. Again, in 
New York, it was found necessary to pass a special Act which 
expressly taxed electric light, heat and power companies as such, 
for in the case of the Brush Electric Manufacturing Company v. 
Wemple [129, N.Y., 543] it had been held to be exempt on the 
ground of its being a manufacturing company. 


CORRESPONDENCE. 


Electrical Engineers Volunteers. 


In your issue of October 26th, page 673, occurs a list 
(incorrecttby the way) of the members of the above Corps 


who fre remaining in South Africa, followed by the para- 
graph :—“ The above N. C. Os. and men have, through the 
great influence and popularity of Major Crompton, together 
with the great trouble he has taken on their behalf, obtained 
some excellent appointments, and desire to thank him 
through the medium of these columns.“ 

Though it will be some time before this can reach you, I 
cannot let this statement pass without challenge. 

The writer of the article had absolutely no authority for 
the concluding clause. 

At the time when Major Crompton left for home, not 
more than one or two of the men had obtained appoint- 
ments of any kind, and any good fortune which may have 
befallen them since, has been rather in spite of, than owing 
to, any influence from the military side. As an instance of 
the facilities offered to men intending to remain, I may 
mention that it was just one month after the Corps left 
Pretoria, before we obtained our discharges. 


A. E. Levin. 
Pretoria, November 27th, 1900. 


[The list referred to was incorrect only in the inclusion of 
Sapper R. W. Holliday, who has returned to this country. 
The accuracy of our statement is sufficiently shown by the fact 
that of the six N. C. Os. and men named therein, five did remain 
in South Africa. As for the rest of the article challenged, 
we have to say that the information was derived from a 
source to which we attach at least as much weight as to the 
above letter.—Eps. ELEC. RE&v. | 3 


SOME RECENT TESTS ON ELECTRICALLY- 
DRIVEN HOISTS. 


[COMMUNICATED. | 


THE central electricity stations which have now been estab- 
lished in all our large, and many of our smaller, towns have 
been built in the first instance for the supply of current for 
the purposes of private and public illumination ; but as the 
hours in which much demand is made for current for such 
purposes are very restricted, and the standing charges at the 
station are the same whether the plant is working during 
the daytime or not, there is no wonder that the resident 
engineers and other officials connected with this department 
of municipal enterprise should not only ask for a day load, 
in the shape of a demand for current for motors, but should 
also do all that they can to procure this demand, and so 
decrease the cost per B. T. U. of the total output. In many 
cases the method adopted to create the required demand is 
to sing the praises of electricity as the source of the motive 
power for each and every requirement of the inhabitants of 
the town, but, while there are many cases in which the 
adoption of electrically-driven plant will be found more 
economical and efficient than the adoption of a steam, gas, 


or water-driven, plant, there are other cases where the 


economy to be effected is not so apparent. Many pro- 
spective users thinking, and perhaps rightly, that the 
resident engineer has an axe of his own to grind in pressing 
the claims of electricity, have to carefully weigh from their 
own, or their neighbours’, experience what will be the 
difference, not only in the first cost, but also in the cost of 
maintenance and running between the different sources of 
motive power; often they decide to keep to gas or steam, 
as they consider it advisable to deal with a motive power they 
think they know something abont, in preference to one of 
which they willingly admit they are absolutely ignorant. 

The question of the efficiency of an electrically-driven 
hoist as compared with that of an hydraulic hoist, or even one 
driven by a gas or steam engine has been lately much discussed, 
and the writer has often been asked for an authoritative 
opinion as to the best type to be adopted. An opportunity 
was recently afforded him of making a series of tests upon 
two hoists as follows :— 

Figs. 1 and 2 show the elevation and plan of the gear for 
the first hoist tested. The hoist was designed to lift 1 ton 
40 feet per minute, and the motive power was obtained from 
a motor, designed to run at 850 revolutions, with an input 
of 25 amperes at 220 volts = 5,500 watts, capable 
of developing 6°11 B. H.P. allowing 900 watts per B. H. P. or 
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of 6'47 B. H. P. if we allow 850 watts per B.H.P. As Will be From the above table it is séen that the balancing piece is 


seen from the sketches, the power is transmitted through 
steel-cut gears to a second motion shaft, the motor pinion 
having 13 teeth with a pitch of 13 inches, and the spur 
wheel 56 teeth, thus reducing the speed of the second motion 
shaft to 197°5 revolutions per minute. The diameter of both 
the driving and driven belt-pullevs was 24 inches, so that no 
further reduction in the speed was made here, and the power 
was transmitted by the usual open and crossed helts 4} inches 
wide to the fast and loose pulleys on the worm shaft. The 
worm wheel was made with 42 teeth having a 2-inch pitch ; 
the wheel and worm were of unmachined cast-iron, the 
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of exactly the same weight as the cage, and that there is no 
overbalance to compensate for the average load to be raised 
or lowered. It would have been very inconvenient to have 
dismantled the gear and to have tested the efficiency of the 
motor alone, but from a series of tests made at different 
times upon exactly similar motors of the same size and make, 
the average efficiency of these motors was found to be at 
full load, when tested with a Soames brake, rather over 85 
per cent. This shows that the assumption of 850 watts per 
B. H.P. is approximately correct, and taking the figures 
obtained by dividing the watts by this number, we find that 


Fia. 2. 


worm having a diameter over the thread of 8 inches and at 
the bottom of the thread of 54 inches, the thickness of the 
thread was 4 inch, the pitch 2 inches, and the angle of 
thread 54°. The cage was lifted by a 2-inch rope and 
balanced by cast-iron weights sliding in grooves between the 
guide posts. The total travel of the cage was 35 feet 9 
inches, and the cage was fitted with guide rollers top and 
bottom, these travelling on four wooden guide posts. Read- 
ings were taken of the current consumed, when only the 
second motion shaft was revolving, and also when the 
cage was being raised and lowered, both light and loaded; 
from these readings we obtain the table shown on page 
1027. l 


in order to raise 20 cwt. 40 feet per minute, an operation 
which requires the theoretical expenditure of 2'715 B. H.., 
the contractors instal a motor capable of developing 6'4 
B.H.P., or in other words, anticipate certainly an efficiency 
of 41°9 per cent., or probably something higher, as a margin 
would be left for contingencies, or an occasional inc 
load; the power absorbed in friction, &c., when raising and 
lowering the empty cage is 8°111 B. EH. P., and if to this is 
added the theoretical power required for hoisting 20 cwt., 
viz., 2'715 k. H. P., the total power required, provided the 
friction were not increased, would be 5'826, which is wel 
within the power of the motor. 

Upon examining the table we find that test No. 6 gives an 


* 
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efficiency of 31°7 per cent. only, and test No. 9, 37°6 per cent., 
and that the power required to overcome the friction with the 
full load is largely in excess of that required for light loads. 
It will be further noticed that there is a considerable diver- 
gence between the readings of tests No. 6 and 9, and 7 and 8. 

All the tests were made very carefully, the electrical readings 
being obtained from Kelvin instruments, and an assistant 
was told off to take each separate reading, while in addition 
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the owner and contractor were present, and both were 
perfectly satisfied that all the readings taken were absolutely 
correct. Tests Nos. 1 to 7 were first made, and after the 
figures were tabulated, the writer considered it advisable 
that further tests at full load should be made. This was 
done upon another day and after the hoist had been idle for 
some time, and this will probably account for the difference 
in the results. This will be more evident after considering 
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the tests made upon the larger hoist illustrated in figs. 3 
and 4; the number of tests made upon this being greater 
and more varied. | , 

From the sketches it will be seen that the two hoist gears 
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pair of wheels above the cage between the worm wheel and 
the rope pulleys. This hoist was designed to lift 40 cwt. 
35 feet per minute, or 70 cwt. 20 feet per minute. The 
motive power was obtained from a motor designed to ran at 


Se any 


FIG. 4. 


are very similar in character, except that in order to obtain 
two speeds for the larger hoist, there are two pinions 
mounted upon the motor shaft and two spur wheels upon the 
second motion shaft, and also that there is an additional 


750 revolutions per minute, with an input of 58 amperes at 
220 volts = 12,750 watts, capable of developing 111 
B. H. l., allowing 900 watts per B. H. P., or 15˙012 oar 
allowing 850 watts per B.H.P. As will be scen, the power 
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transmitted through steel-cut wheels to a second motion shaft, 
the slow speed motor pinion having 13 teeth and the corre- 
sponding spur wheel 65 teeth with a pitch of 13 inches, thus 
reducing the speed of the second motion shaft to 150 revo- 
lutions per minute, and the quick speed motor pinion having 
20 teeth and the corresponding pinion 57 teeth with a pitch 
of 1% inches as before, reducing the speed of the second 
motion shaft to 265 revolutions per minute. A further 
reduction in the speed was made in this case at the worm 
shaft, as the driving pulley was 38 inches in diameter and 
the driven pulley 20 inches diameter. The power is trans- 
mitted to the usual fast and loose pulleys by means of open 
and crossed belts 5} inches wide, the speeds of the worm 
shaft being respectively 80 revolutions per minute and 140 
revolutions per minute, according as the fast or slow speed 
pinion is in gear. The worm wheel was made with 66 teeth 
having a pitch of 24 inches; this and the worm were 
made of unmachined cast-iron, the worm having a diameter 
over the thread of 104 inches aud at the bottom of the 
thread a diameter of 74 inches, the thickness of the thread 
was 1} inches, the pitch 2} inches, and the angle of the 
thread 44°. The overhead pair of wheels still further 
reduced the speed, the pinion having 21 teeth and the spur 
wheel 56 teeth, with a pitch of 2} inches. The cage was 
lifted by two 2-inch ropes and balanced by means of a 
cast-iron weight sliding in a groove between the guide posts ; 
the cage was fitted with guide pulleys top and bottom, which 
ran on four wooden guide posts, and the cage travelled 
through a height of 35 feet 9 inches. 

Readings of the current consumed were taken when the 
motor, second motion shaft and loose pulleys only were 
revolving, both with the quick and slow speed pinions in 
gear, and also with the cage running at light, half, and full 
load; tests were also made with the cage unequally loaded, 
the weights being placed one-third out of the centre. The 
same instruments were used and the same methods adopted 
as in the case of the smaller hoist; the tests numbered 
1 to 14 were all taken on one day, and the last six on a 
later day. Upon each date the owner and the contractor 
were present, and both were perfectly satisfied as to the 
accuracy of all the readings ; the amperes consumed varied 
in many of the tests, but the figures given are the average 
readings for each particular test. All times were taken by 
means of stop watches. From these tests the table on 
p. 1025 was obtained. The contractor had stated in his 
specification that the motors should develop 1 B. H. P. with an 
input of 900 watts, but as exhaustive tests upon similar 
sizes of motors have shown that 850 watts is a more correct 
figure, although this is a little high for the larger motor, 
two columns of B. H. P. are given, one in accordance 
with what the contractor guaranteed, and the other in 
accordance with the actual tests. 


slightly heavier than the balance weight, while tests 9: and 
10 would show that the cage was rather lighter than the 
weight; it was impossible to have the two weighed, but in all 
probability the former readings more correctly show the differ- - 
ence in the balance. The efficiency varies from 21 per cent. to 
28°7 per cent. with full load, and as the theoretical power 
required is 4°754 h. H.P. and the contractors intended in the 
first instance to instal a 10 B. H. P. motor, they evidently antici- 
pated obtaining an efficiency of 42 per cent.; the larger size 
motor was put in at the wish of the owner, who intended 
using the surplus power for another purpose, but as will be 
noted from tests Nos. 5, 13, 16, 18 and 20, not only is 
there no surplus power, but even the power the larger 
motor is rated to give out is exceeded. The tests 15 to 20 
were conducted in the first instance in order to discover 
what difference, if any, was made if the cage were unequally 
balanced, as there was some doubt as to whether sufficient 
care had been exercised when loading the cage for the 
previous tests, and consequently it was thought that possibly 
a large amount of the increased friction might be due to the 
cage pressing unduly against one set of guides. For tests 
15 and 16 the utmost care was taken in sceing that the 
weight was uniformly distributed, while for tests 17 and 18 
the centre of gravity of the load was half way between the 
centre of tlie cage floor and one side; this resulted in the 
floor level of the cage being tilted to an amount of 5 inches, 
and while practically 3 B. H.P. more were required to raise 
the cage when loaded unequally than when loaded equally, 
these tests showed that the load had not been very un- 
equally distributed during the former tests. 

It was intended to make tests with the cage equally and 
unequally loaded when the quick speed motion was in gear, 
and tests Nos. 19 and 20 were actually made for this 
purpose, when it was considered useless to proceed : during 
the time that these tests were in progress other observations 
were being made, and it was noted that the case over the 
worm and wheel was rapidly growing warmer, until after 
the high readings obtained for test No. 20 the worm itself 
was examined and found to have attained an excessively high 
temperature. This was apparently the source of all the 
trouble, as tests Nos. 14 and 15, made when everything was 
cool, gave readings much lower than similar tests, Nos, 6 
and 7, made when the hoist had been running for some time: 
and;while test No. 19 is comparable with test No. 14, test No. 
20 is considerably higher than test No. 13. When all these 
tests were made the hoist had been working for some time, 
but probably longer on the second occasion than on the first, 
as several runs were made in order to secure a mean reading, 
and yet it was known that the load was equally distributed 
for test No. 20, whereas there was some doubt of its being 
so when test No. 18 was made. So that there could be 
very little in the theory of unequal distribution, while the 
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Upon examining this table it will be noticed that, judging 
from tests 2 and 3, it would appear as though the cage was 


fact of the hot gear was 


absolutely proved. After this, tests 


Nos. 8 and 9 were made with the smaller hoist, to see if the 
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gear got unduly hot, and after one or two journeys up and 
down of the cage, this was found to be the case, and further 
experiments were abandoned. 

Before the writer was called in to report upon the hoists, 
considerable complaint had been made, and it appeared that 
the hoists had in the first place been fitted with machined 
steel worm and wheels, but that to improve the working the 
contractor had replaced these with the unmachined cast-iron 
ones, why, the writer could not learn, but probably, either 
because the speeds were wrong, or else because a better 
angle of worm thread was considered advisable. The motor 
and second motion shaft pinions and spur wheels created a 
very great amount of noise, while the teeth were of a bad 
design, and would, when running, emit sparks; also the 
reduction spur wheels above the larger hoist were too far in 
gear, and did not run at all smoothly. 

After this experience, it would not be surprising if the 
purchaser were to be strongly opposed in the future to all 
forms of clectricai driving, more especially as these hoists 
were ereted to take the place of existing hydraulic hoists: 
but the writer does not consider that the fault lies with the 
use of electricity, but rather with its application. If elec- 
tricity is used, in order to obtain a fair comparison, the gear 
employed should be at least equal to that which would be 
used were steam or gas employed as the source of motive 
power, or rather, it should be better, as we are dealing with re- 
duction from a higher number of revolutions, and there is no 
doubt, judging from tests 1, 2 and 3, made on each hoist, that 
if the gear were thoroughly overhauled, steel machine- 
cut wheels substituted for the present ones, and all other 
sources of unnecessary waste of power eliminated, the 
hoists could be run with an efficiency of 42 per cent., or 
perhaps rather higher as originally anticipated. Another 

uestion which arises is, do hoists which are steam or gas- 

riven give better or as good efficiencies? With motor 
driving it is an easy matter to obtain actual results by 
inserting reliable instruments, whereas when gas or steam is 
employed to obtain a true record from moment to moment, a 
considerably longer time would have to be taken for the tests 
and the expense would be proportionately greater: 
probably many hoists so driven exist to-day with lower 
efliciencies than those recorded above, and have been accepted 
on the makers’ word without having been tested, and it is 
more than likely that the makers themselves would be 
astonished if they knew what the efficiencies really were. 

The writer would make one suggestion to the makers of 
electrical hoists, viz., that the use of high speed motors 
should be abandoned, and that in place of spending money 
on reducing gear, it would be better spent in paying the 
increased cost for a motor running at 250 to 400 revolutions 
per minute, instead of running at something between 750 
and 1,000 revolutions per minute. | 

It might be added that the motor speeds were also 
recorded during the various tests, and that there was very 
little slipping of the belts, but that the variation in the speed 
shown in the third column had its origin almost entirely in 
Variation in the motor speed. This is only what would be 
anticipated if attention were paid to the variation in the 
electromotive force, which fluctuated from 204 to 280 volts, 
as well as to the fact that the motors were shunt-wound, and 
that the input in amperes varied greatly. 


LONDON COMPANIES AND THE CHANGE 
IN PRESSURE FROM 110 TO 200 VOLTS. 


Tue London electric supply companies and local authorities 
owning electricity supply undertakings, who, some time 
ago, approached the President of the Board of Trade with a 
view to an alteration in the proviso to Clause 6, Section B, 
of the Board of Trade regulations of March 4th, 1896, 
intend to make a further application in order, if possible, to 
accomplish tlie object in question. Whien the representatives 
of the companies and local authorities appeared as a deputa- 
tion, the President of the Board reserved his decision on the 
question, pending further information being placed before 

ce that time the companies have been in negotia- 
tion with each other and with the local authorities interested 


in the question, and the following is the substance of the 
draft letter which it is proposed to forward to the President 
of the Board of Trade for consideration :— 

In accordance with this permission, we have the honour to submit 
the following general points for your consideration. Letters from 


some of the undertakers, giving in greater detail answers to points on 
which you desired fuller information, will be separately addressed 


to you, and we are informed by the Metropolitan Electric Supply 
Company that they have already submitted their views to you in 


response to your invitation at the interview. 

Some of the companies and local authorities have, under the 
existing regulations, already given notice to their consumers of the 
change of voltage, and at the same time have offered facilities and 
assistance as compensation for any expense to which the consumer 
may be put. Others contemplate giving such notice. 

In most cases such facilities, or assistance, have proved sufficient, 
but there remains a certain number of consumers to whom the ques- 
tion of terms does not appeal, and who refuse on any conditions to 
agree to the change. 

In consequence of this, in some cases the completion of the change 
has had to be postponed, or has been brought to a deadlock, but in 
others, owing ta local and special circumstances, it has not yet reached’ 
that critical point. 

In any case, it is clear that one individual consumer (no matter 
how large or how small his consumption) can absolutely prevent the 
completion of a change of pressure over a whole district of the 
metropolis. i , 

The doubling of the pressure of supply now being generally 
carried out has for its object an increase in the number of lamps 
which can be supplicd from the same mains. From this results:— 

1. The avoidance of so frequently disturbing the streets for the 
purpose of increasing the capacity of existing mains. 

2. A better service to consumers generally by giving more equable 
voltage, and a means of lowering the price on account of more 
economical distribution. 

3. A saving to the undertakers. 

The matter is of considerable consequence to the local authority, 
both because of the lessening of disturbance of the streets, which 
more or less affects all London (except those areas where the pres- 
sure has been started at 200 volts), and in view of the possible 
purchase of the undertakings of supply companies by the local 
authorities, it is desirable that the capital expenditure should be 
kept as low as possible. 

Ve submit that an increase in the pressure is thus desirable from 
the point of view of both the local authority and of consumers, 
and that it is unreasonable it should be in the power of a few 
individuals to delay or prevent an improvement in the method ot 
supply. 

With regard to (3), we desire to state that the immediate saving is 
no more than that effected in distribution losses, and that the saving 


_in capital outlay is on mains to meet future demands. 


The undertakers point out that any saving in revenue thereby 
made is less than the reductions they are in genera] making in the 
rate charged to consumers supplied at the higher pressure; in other 
words, that the probable saving in revenue has been or is being dis- 
counted by the reduction of rates. The profits to be gained will 
arise from the increase of business which the change renders 
possible. l 

Such an alteration in the Regulations as we desire would in prac 
tice affect only a few individuals, and would not deprive consumers 
of any right except such as has been given them by the issue of the 
Regulation in question. 

We further submit :— 

That this regulation, without any provision for appeal, leaves it 
entirely in the hands of certain consumers to, at least, put under- 
takers to heavy additional expense, notwithstanding that appeal is 
allowed if the County Council refuse their consent to the change or 
impose too onerous conditions, and— i 

2. That the principle of arbitration is allowed in practically every 
other case under the provisional orders where difficulties arise 
between the undertakers and public authorities, or individuals, as 
well as between the undertakers and their consumers. 

We hope on consideration that, as the interests of consumers 
would be amply safeguarded, you will be able to consent to an 
alteration of the Regulation in question such as we have suggested, 
viz., that for the words, with the consent of the consumer,” in 
the concluding part of the proviso to Clause 6, Section B of the 
Board of Trade Regulations, 1856, there should be substituted the 
words, on such terms and conditions as may be agreed upon betwert 
the undertakers and the consumer, or failing agreement as may & 
settled by an arbitrator appointed by the Board of Trade,” or words to 
this effect. 


Bournemouth.—An inquiry was held last week into 
the application of the T.C. for sanction to borrow £12,000 for pur- 
poses of electric lighting, by Mr. Percy Boulnois, M. Inst. C. E., au 
inspector of the L.G.B. The town clerk stated that it was the 
intention of the Corporation to utilise electricity for working the 
trams and to light the main roads. The amount applied for included 
all the necessary plant and apparatus for 220 arc lamps at distances 
of 60 to 80 yards apart, extending over seven or eight miles of 
public roads. The scheme was explained by Mr. E. M. Lacey, of 
Messrs. Lacey, Clirehugh & Sillar, consulting electrical engineer 
to the Corporation. There was no opposition. 
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BUSINESS NOTES. 


Electrical Wares Exported. 
Wank ENDING Dec. 19ra, 1899. | WIE ENDING Dec. 18TH, 1900. 


Adelaide : i i: Male ge Alexandria. Value 470 
Alexandria .. oe : 10 Teleph. MAk 92 
Aoa NA ste Lis Amsterdam. we 40 
kland ve 100 Bangkok lea zi . 64 

Rabin. Teleg. instruments sia 57 Buenos Ayres E . . . M 
Bombay .. 108 äi W wie .. G44 
Calcutta... e. 546 


Bordeaux .. as a as 82 
Boston 8 


a 5 PES . 25 Cape Town. .. 168 
Boulogne wis te és M Teleg. mat.. . . 1,987 
Bremen ane es a ss 22 Colombo : . 147 
Buenos Ayres acs 08 we 1,214 Copenhagen. Teleg. cable .. 228 
Calou tea z 925 . 201 Durban .. 752 
Cape Town . Zs és 85 East London. Teleg. mat. 558 
Chinde. Teleg. mat. 7 88 Fremantle .. .. 875 
Christiania, Teles cable . 458 Gibraltar. Teleg. mat.. . 50 
Colombo es . 951 Halifax a 26 
Durban wis š% 85 acs 28 Hamburg. Teleg. mat. 500 
Gibraltar . BI Hong Kong. ; 1.087 
Halifax. Teleg. apparatus . . 2,500 Liban. Teleg. apparatus 940 
Hamburg ... 80 | Melbourne 75 

Teleg. mat. . 200 Š Teleg. mat. 909 

Hong Kong.. ae AA ae 15 Odessa. Teleg. mat. 200 
Launceston.. oh ais és 87 Ostend is we . 442 
Madeira 858 418 Otago. 5 46 
Madras 55 .. 116 Port Elizabeth 88 
Malta. Teleg. cable is . . 13,680 Port Said 21 
Melbourne .. . ae .. 162 Rangoon z 475 
Ostend : si 85 Rio Janeiro.. . 86 
Port Chalmers. Teleg. mat. 200 0 Teleg. mat. . 563 
Port Elizabeth .. een, 19 Rosario : .. 677 
Rangoou .. s= we .. 10 1 Teleg. mat. a .. 809 
Santandar .. s si 80 Santos ‘ ia .. 417 
St. Lucia ee 5 ae 21 Shanghal is 2 286 
Stockholm .. zs z 25 Singapore .. - B15 
Sydney 225 .. 1, 93 Stockholm. Teleg. mat. 233 
Tokio. Teleg. cable a sa 78 | Sydney i 822 
Tokohama Sa „ 149 ” Teleg. mat. 1,783 
Wellington. ; ‘ 51 

| Yokohama .. 3... ee 90 

Total £22,407 | Total 216,600 


Foreign Goods Transhipped. 


Barbadoes. Teleph. appar. Value £1 | 
Electrical Wares Exported. 


WEEK ENDING Dec. 26TH,'1899. | WEEK ENDING DEC. 25TH, 1900. 


Albany ee .. Value £16 Adelaide bi . Value £22 
Alexandria . ia ae eid 29 Alexandria .. ia se . 64 
Amsterdam. <y ws 2 83 Amsterdam. i oe oe 55 
Bombay... a a és 66 Bangkok ik za . . 100 
is Teleg. me be oe 80 Buenos Ayres 95 a .. 189 
Boulogne ‘ és £0 Calcutta... 95 ae . . 919 
Bremen ee ee 68 . ” Teleg. mat. .. eo 45 
Brisbane Teleg. mat 5 ve 57 80 Teleg. wire .. 167 
Brussels ea oe 124 Cape Town. .. 179 
Buenos Ayres ; . 1.150 Demerara. Teleg. ‘mat. . 720 
+“ Teleg. wire . 6H Durban .. 61 
Calcutta ae .. G48 a Teleph. mat. be 99 
Chinde. Teleg. mat. .. — 64 Fremantle .. . . 1,849 
Chris iania. Teleg. wire .. 23 Gibraltar. Teleg. mat. ae 19 
Colombo. Teleg. mat. .. 278 Hong Kong. Teleg. cable as 83 
Copenhagen. Teleg. wire .. ¢ 95 | Kure. Teles: sable .. . 5,458 
í eee “a 88 Melbourne . ; Pa . . 1,248 
Durban 5 . . 1,156 Nagasaki we is sa 22 
„ Teleg. mat. ee 79 Ostend ae i eo .. 194 
Havre P i 80 Paris. aie s ba bre 16 
Hong Kong .. 608 Perth. a a . 188 
Launceston. Elec. motor . 120 Port Elizabeth .. ak os 76 
Madras oy <a A es 95 Reval.. .. 151 
Malta.. za 27 Rotterdam. Teles wire a 28 
Marseilles. Teleg. cable . . 694 Rouen x . 86 
Melbourne . eae 264 Santa Cruz. ea ee eo 79 
Teleg. mat. . . 1,087 Shanghai .. <a ee .. 152 
Montreal aa 96 Singapore ga 0 .. 610 
Pe ; 44 Sydney Ke a3 a . 2,816 


rth ee oe 0 
Port Elizabeth 68 Wanzacil ee 2 i . 80 
Teleg. cable . 871 Yokohama .. as os . . 106 


Shan hai ee 578 
Stockholm. Teleg. mat. .. 557 
Sydney : .. 886 
n Electric detonators a a 
eleg. mat sé 
Wellington. 1768 
Total ee 211,281 i Total 7 £15,272 


Foreign Goods Transhipped. 


Bombay. Elec. goods .. Value 5 Gothenburg. Telephones Value 412 
Durban. Teleph. mat. 449 Melbourne. Teleph. appts. .. 45 
Hong Kong. Elec. light appts. 268 | 


Total . £799 | Total . £87 
~ 
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Books Received.—* Fortschritte der Elektrotechnik,” 
by Dr. Karl Kahle. Berlin: Julius Springer, 1900. 

Science Abstracts, December 26th, 1900. London: E. and F. N. 
Spon, Limited. 2s. 


Catalogues and Lists.—The Consolidated Telpherage 
Company, of New York, sends us a couple of lists describing its 
electrical aerial cableways. 

The Westinghouse Company's list, No. 1,036, is devoted to “ belt- 
driven single-phase alternators.” 

Messrs. Entwistle & Stephens, Limited, of Gray's Inn Road, have 
sent us a copy of their last list of shades and holders for electric 
light. The effect obtained from some of those illustrated must be 
very pleasing. 

The Sun Fan Company, Limited, of Bradford, recently issued a 
hew list of ventilating fans for belt or rope driving, and also for 
electric driving with the motor connected tothe fan shaft. The list 
also contains particulars of their special steam heater for drying and 
other purposes. 


Circular No. 1,033, received from the Westinghouse Companies’ 
publishing department, describes their direct-current engine type 
generators for 125 volts. l 

Messrs. Blackstone & Co., Limited, of Rutland Works, Stamford, 
recently issued lists relating to their manufactures. These describe 
the Blackstone oil engines, showing the various parts, and give 
prices, dimensions, &c. This engine seems to have come out of 
some trials made last year under the auspices of the Highland and 
Agricultural Society of Scotland, with conspicuous success. Another 
list deals with the “ Stamford ” grinding and kibbling mills, and a 
third with steam engines and boilers. 

Mr. Peter Burns, of Elm Park, Liverpool, has sent us a circular 
of the new London dry seat for tramcar tops and other outside use. 

From Mr. F. Winter, of Redcross Street, E.C., the sole agent in 
the United Kingdom for the Harburg India-Rubber Company, 
of Hamburg and Harburg, we have received a list giving a few 
illustrations of insulators and fittings for overhead tramway lines. 
Their long experience in the manufacture of vulcanite (ebonite) has 
enabled them to produce a special quality for this kind of work. 
It is claimed to possess all the high insulating power of vulcanite, 
but by adding suitable ingredients it has been made ‘harder and 
tougher than the ordinary qualities, rendered impervious to water 
and weather, and made capable of resisting enormous strains. As 
they have been supplying insulating parts for electric tramways for 
many years past the Harburg Company claim that they are not new 
to the requirements of electric traction work. 

Messrs. Reavell & Co., Limited, of Ipswich, have recently sent us 
a copy of their new catalogue of air compressors and hoists. The 
compressors are manufactured under their own patents, and are of 
the high speed type, especially designed to work quietly at a fairly 
high speed of revolution, and to give a continuous supply of air, so 
as to reduce the size of the reservoirs which at present are used 
with pneumatic equipments. The compressors are designed for belt 
or electric driving, and can also be driven by steam engines. They 
are suited for supplying compressed air at 80 to 100 lbs. pressure, 
for workiug all types of pneumatic tools in workshops; and the 
electrically-driven type is eminently adapted for colliery and quarry 
work where compressed air is in use for rock drilling, &c. The list, 
which is illustrated with sectional and other drawings, gives parti- 
culars of sizes and prices. 

The Consolidated Telephone Construction and Manufacturing 
Company, Limited, has issued several sheets relating to high tension 
positive break switches, the Consolidated“ inter communication 
system, and other of their specialities of English manufacture. 

Mr. Edward Lansing, the European manager for Smith, of 
New York,” sends us a copy of his catalogue of head-lights, 
railroad car and signal lamps, lauterns, reflectors and general sup- 
plies. There are some very neat designs shown for lighting 
electric cars. 

Messrs. L. and C. Steinmiiller, of Gummersbach, Icheinprovinz, 
send us an illustrated catalogue and lists of their Steinmiiller” 
water- tube boiler and superheater. These boilers are constructed 
for from 6 to 20 atmospheres pressure, and for a variety of con- 
ditions, such as space, capacity, fuel, &c., and from 10 to 500 square 
meters ‘heating surface. The boiler is stated to give under normal 
working, and favourable conditions, a supply of 15 to 20 kg. of dry 
steam per square meter of heating surface per hour. Since its 
introduction 25 years ago, the Steinmiiller boiler has been largely 
adopted on the Continent, and more than 1,000,000 H.. has been 
supplied. This includes a number of Continental electrical manu- 
factories. Simplicity, sure working and economy of fuel are claimed 
as its special features. At the last Berlin Industrial Exhibition the 
boiler secured the diploma of honour for. service rendered in per- 
fecting the water-tube boiler, and also the silver medal for pro- 
minent industrial services. Other awards has been obtained at 
other exhibitions. The firm have taken upthe manufacture of their 
patent superheaters on a large scale. 

Messrs. Alfred Dougill & Co., Limited, of Great George Street, 
Leeds, send us a copy of their Section D list, in which their patent 
gas engine for powersof 25-horse and upwards i is described. Another 
circular relates to the “Tornado” improved patent air propeller, 
while yet others give testimonials and a few general particulars 
relating to their gas and oil engines. f 

The Newton Electrical Works, Limited, of Taunton, has brought 
out an excellent 1901 catalogue of the “Taunton ” dynamos and 
motors. A thick enamelled paper and first class blocks, together 
with good arrangement of letterpress, all combine to produce an 
excellent illustrative effect. “Taunton ” tramway generators, four 
and two-pole dynamos, direct coupled sets for ship and other 
lighting and power work, motor-generators, enclosed motors, elec- 
tric winding and haulage machines, launch motors, automatic 
switches, central station switchboards and motor starting switches 
are among the contents. The prices, &c., are tabulated on several 
pages at the end of the book. 

Messrs. Laurence, Scott & Co., Limited, of Norwich, have 
published a set of illustrations of their dynamos and motors, and 
the arrangement is such that new lists may be added without 
difficulty. This firm has continuously employed the slotted drum 
armature ever since it began making electrical machinery 17 years 
ago, and it makes a speciality of barrel winding. Numerous first 
class process and line illustrations show generators and parts, a 
group of electrical faus for H.M.S. Irresistible, enclosed motors, rope- 
driven and other generators. The Gothic Works are equipped with 
the most modern machinery for turning out dynamos and motors 
most satisfactorily, and the firm’s staff has fitted motors into all sorts 
of factories, in one instance having lately supplied to one firm no 
less than 160 motors ranging from 5 to 20-H.P. 

A number of lists are before us from Messrs. Hawksley, Wild and 
Co., of Brightside Boiler Works, Sheffield. They deal respectively 
with the firm’s patent flanged flued steel boilers, Hawksley’s 
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diagonal grate bars, improved expansion water heaters, patent 
filters, and steam jet and hot air distributors. Sectional drawings 
show the principle of each of the specialities. 

In a pamphlet just issued the Holland House Electrical Manu- 
facturing Company, Limited, of Glasgow, have reprinted from the 
ErrocrarcaL REVIEW a description of the feeder switchboard 
apparatus made by them for the Glasgow Corporation. 

The British Thomson-Houston Company's pamphlet No. 81 deals 
with incandescent lamps and incandescent lighting. A number of 
excellent little illustrations show how admirably this system of 
electric lighting lends itself to the production of artistic effects for 


both inside and outside illumination. Some very pretty fittings are - 


shown. 


Liquidation. — Creditors of the Manchester Elec- 
trical Works, Limited, are to send particulars of debts, &c., to 
J. Fitzpatrick, the liquidator, at 147, Leadenhall Street, E.C., 
by February 1st. . 


Mine Lighting from Water Power.—The Collingwood 
Gold Fields, Limited, will, in all probability, shortly make use of 
their splendid water power for lighting their extensive workings at 
Golden Bay, New Zealand. The water, which is derived from a 
lake, and is in practically unlimited quantities, is under a head of 
200 feet. Pelton wheels are to be used. Messrs. Adams and 
Williams, the consulting engineers, are reporting to the o need 
on the matter, Mr. Williams having spent some time in the Colony. 


Smart Work by English Manufacturers. — On 
November 28th last the Sheffield Corporation, acting on the advice 
of their chief engineer and manager, Mr. S. E. Fedden, decided to 
purchase one of Parsons steam turbo-alternators, to help them over 
the Christmas load, and the order was, therefore, sent off by tele- 
gram to Paris, where the machine was still standing as it had been 
through the Exhibition. It was immediately taken down, packed, 
and despatched to Sheffield, and on the date of writing, namely, 
December 21st, 1900, it was running with 200 amperes at about 
12 o’clock noon. This machine was no light weight to be taken by 
passenger train, as it weighed some 14 tons, and was of the 500 
Kw. capacity type. The 16-inch exhaust mains and steel rivetted 
steam mains were ordered as soon as the drawings could be made 
out, and were delivered in about 17 days. When they came to be 
erected with the turbine they were found to fit accurately. The steam 
and exhaust piping was supplied by Messrs. Tasker's Engineering 
Co., of Sheffield, and great credit is considered to be due to both 
firms for the smart.and able way in which the whole of the work 
referred to has been carried out. 


Summons.—In the Liverpool City Police Court on 
Friday, before Messrs. J. Roxburgh and E. Lloyd, Edwin Isher- 
wood, electrical engineer and contractor, 19, South John St., was 
summoned by the Corporation of Liverpool for having fraudulently 
abstracted electricity from the Corporation supply.—Mr. Pierce, 
deputy town clerk, who prosecuted, stated that it had been observed 
in the early part of the year that the quantity of electricity used by 
defendant was not so great as would be expected when the number 
of lights on the premises were taken into consideration. The 
meter was examined, but was found to be in order. Inquiries 
were made,.and it was concluded that defendant had been abstract- 
ing the current by placing a wire to the pipe supplying the meter 
and carrying the wire away from the meter. By that means the 
electric current was diverted from the meter, and was not registered. 
Albert Addison Lake, a youth in the employ of the defendant 
from March to November, stated that he saw Isherwood tampering 
with the electrical appliances, and connect a piece of wire so as to 
take the current away from the meter. Further, that Isherwood 
had complained to him that the meter registered too much, or that 
the Corporation charged too much, and that he did not think there 
was anything wrong in taking it out of them.—Alfred Clough, 
assistant electrical engineer under the Corporatiop, gave evidence 
as to examining the meter, and being led to suspect that the 
quantity of electricity registered as consumed was not correct.—For 


the defence, Mr. W. H. Quilliam contended that the witness Lake 


was a discharged servant of defendant's, and that he had concocted 
his story of tampering with the meter for spite-—Defendant was 
sworn and denied that he had used the method spoken of to defraud 
the Corporation.—A youth who had been in his employ was called, 
and deposed that he had never seen defendant using a wire at the 
meter as stated.—After considering the evidence, the magistrates 
were equally divided in their opinion of the case. It was therefore 
adjourned for 14 days that a third magistrate might be present. 


Trade Announcements.—The following companies have 
removed their offices to 27 and 28, Broad Street Avenue, E.C. :— 
The Pioneer Electric Light and Power Company of China, Limited; 
the British Pioneer Electric Light and Power Company of India, 
Limited; the Pioneer Electric Light and Power Company of Japan, 
Limited; the Adelaide Electric Tramways Company, Limited; 
the New Zealand Electric Light and Traction Company, Limited. 

The New Zealand Electrical Syndicate has removed its oflices to 
New Broad Street House, New Broad Street, E.C. 

We are informed that the combined businesses of Laing, Wharton 
& Down, Limited (acquired from the Receiver) and J. S. Cunnington 
and Co. will henceforth be carried on by Messrs. J. S. Cunnington 
and H. King Smith at 93, St. Martin’s Lane, W.C., under the style 
of Laing, Wharton & Cuunington. 

In consequence of greatly increased business, Messrs. Doherty and 
Donat have removed from South King Street, Manchester, to larger 
premises at 82 and 83, Deansgate Arcade, Deansgate, Manchester. 
The firm makes specialities of cooling and condensing plants, 


pumping machinery for all purposes, fans for ventilation and 
blowing, and modern plant for chemical works. 

Mr. P. L. Dwyer having severed. his connection with Sax, Slatter 
and Co., Limited, of Forester’s Hall, Clerkenwell, has joined Julius 
Sax & Co., Limited, of 119, Coldharbour Lane, S. E., and from 
January Ist, 1901, will represent them as London traveller.” 

Mr. F. J. Jones has purchased the business of the late Messrs. 
F. J. Jones & Co., Limited, of Teller Street Electrical Works, 
Chester. 


ELECTRIC LIGHT AND POWER NOTES. 


Aldershot.—The T. C. has accepted the tender of Messrs. 
Thos. Parker for the equipment of an electricity works at £14,466, 
and has resolved to apply to the L.G.B. for leave to borrow £20,000. 
Messrs. Parker are to work the installation for six months and to 
continue to do so for 24 years longer if required. 


Aylesbury.—The U.D.C. has decided to apply to tlie 
B. of T. for an extension of time under its provisional order, and in 
the meantime will treat for the purchase of land, and ascertain what 
companies are willing to compete. 


Coventry.— The City Council has decided to adopt the 
following scale of charges for electrical energy used for the supply 
of motors: Up to 100 units per quarter per kilowatt demanded, 6d. 
per unit; beyond that amount, 1d. per unit. 


Derbyshire and Nottinghamshire.—A Bill has been 
deposited in the Private Bill Office of the House of Commons to 
incorporate and confer powers on a company to be known as The 
Derbyshire and Nottinghamshire Electric Power Company.” 
According to the Nottingham Ciuardian, the company is to be estab- 
lished for the purpose of “producing and supplying electrical 
energy within the whole of the county of Nottingham and the 
county of Derbyshire which lies to the south of the River Trent, 
and to the north-west of the boundary between the Unions of 
Bakewell and Chapel-en-le-Frith. The share and loan capital of 
the proposed company is fixed at £2,400,000, of which £600,000 
may be raised by the issue of debenture stock, and £1,800,000 by 
the issue of £1 shares, but with the right to divide these shares into 
“ preferred half shares” and deferred half shares.” The company 
ak for powers to proceed to acquire the lands authorised to be taken 
under this Bill as soon as £100,000 “of the capital of the company 
shall have been subecribed under contract binding the parties.” The 
promoters named in the Bill are Sir E. H. Carbutt, Bart., Mr. F. 
Faithfull Begg, Mr. F. Carver, Mr. F. Clench, Mr. Duke Fox, Mr. 
Archibald Grove, Mr. M. H. Mills, Mr. W. O. Plowright and Mr. 
J. W. Thackerey. 


Dublin.— Mr. J. W. Drury, the L.G.B. auditor, has sur- 
charged the members of the Electric Lighting Committee in respect 
of certain payments made in connection with the supply of electric 
light fittings to consumers, &c., to the amount of £2,000. The bulk 
of this sum was expended upon alterations and the construction of 
a new switchboard at the Fleet Street electric station, some £400 
only being set down against the cost of fittings put up upon 
consumers’ premises. But £400 does not cover the cost of electric 
fittings, and should the present surcharge be upheld, it is very 
probable that another surcharge of £3,000 will be made at next 
audit. 


Faversham.—At a meeting of the T. C. last week it was 
decided to erect a generating station with a capavity of supplying 
5,000 8-c.r. lamps, and to apply to the L.G.B. for leave to spend 
£20,000 on the undertaking. The consulting engineer, Mr. Talbot, 
had advised the adoption of the direct-current three-wire system. 


Glasgow.—An explosion, caused, it is surmised, by an 
accumulation of gas from sewers and gas pipes, occurred in one of 
the street service junction boxes in Waterloo Street last week. The 
damage was quickly repaired. 

At a meeting of the Council last week the question of a Corpora- 
tion insurance department was again under discussion, so far as it 
referred to the electricity department. After some discussion, it 
was decided on Bailie Maclay’s motion that only two-fifths of the 
electrical department's risks should be undertaken by this new 
department. It was stated that the property of the electrical 
department at present insured only amounted to £170,000. 


Gourock.—At a meeting the Burgh Commissioners last 
week the Commission resolved to make application to the B. of T. 
for an electric lighting prov. order. Messrs. Burstall & Monk- 
house have been appointed consulting engineers. 


Greenock.—At the monthly meeting of the Police Board 
it was stated that the electrical engineer, Mr. Nelson, had reported 
the necessity for an increase in the generating plant before nest 
autumn. He estimated the cost of a 300-Kw. steam dynamo at 
£3,300, and stated that it would be necessary to have the plant 
ordered before the end of the year. Reference was made to the 
Parliamentary notice by the Caledonian Electric Power Company of 
their intention to supply electric energy within the county of 
Renfrew and burghs therein, and it was agreed to recommend that 
the application of this company should be opposed, and that the 
sub-committee on electricity should take whatever steps arc neccs- 
sary to protect the ihterests of the Board. 
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Greenock.— The Town Conncil is negotiating with the 


authorities at Gourock and Port Glasgow with a view to supplying 
these districts with current for lighting and power purposes at a 
reasonable figure. \ 


Lancaster.—In view of the fact that the Corporation 
has obtained Parliamentary sanction to an electric tramway scheme 
to cost £80,000, the T.C. naturally is of opinion that it will be 
necessary to pay a decent salary and get a capable man to super- 
intend the construction of the tramways, besides keeping an eye 
upon the electrical works. The electrical engineer, Mr. W. A. 
Fraser, is serving with the Middlesex Yeomanry in South Africa, 
and the Corporation promised to keep his place open. For 
12 months the work has been done by an assistant (Mr. Frost) under 
the nominal supervision of the borough engineer, Mr. J. Cook. Now 
Mr. Frost bas accepted a better appointment at Darlington, and 
the Corporation is in a dilemma. It wants to keep faith with 
Mr. Fraser, and at the same time realises that it is absolutely 
necessary to get a competent engineer. It offers a salary of £300 
per annum to induce a good man to come forward, but at the same 
time makes it conditional that the engineer is a sub-servant to the 
borough engineer, who has not the necessary experience to be able 
to advise. He will be expected to do the work in connection with 
the electric light and traction station.as well as the tramways 
installation, and when Mr. Fraser comes home from the war,” the 
duties will probably be divided; but a wary engineer will be 
ere whether an attempt will be made to divide the salary as 
we 


Limerick. — At a meeting of the Limerick Harbour 
Board last weck a letter was read from the Shannon Water and 
Electric Power Company, asking the Board’s views in connection 
with the Bill which the company intends introducing in the next 
session of Parliament. On the previous occasion the Board approved 
of the scheme. It was decided by the Board to refer this fresh 
application to the Board’s engineer for his advice. 


ILlandudno.— The D.C. has resolved to apply to the 


L.G.B. for leave to borrow £1,500 for extensions of the condensing 
plant at the electricity works. 


London, E.C.—In reply to a question asked by Mr. 
A. C. Morton at the last meeting of the Court of Common Council, 
it was stated by Mr. Pryke, the chairman of the City Lands Com- 
mittee, that the application of the City of London Electric Lighting 
Company for permission to increase the standard pressure of supply 
from 100 to 200 volts. They were able to withhold consent where 
the installation took place before June, 1898. It was stated that 
the change in pressure would result in an increased cost of 25 per 
cent. to consumers ! 

Notice is given by the City of London Electric Lighting Com- 
pany, Limited, that as from the dates when the meter readings for 
the December quarter are taken, “ and until further notice by public 
advertisement,” the rates for electric energy supplied by the com- 
pany for lighting purposes will be revised as follows:—For the cur- 
rent consumed during March and December quarters, up to and 
inclusive of the first six units per 8-0. P. lamp (or its equivalent), 8d. per 
unit will be charged, and for all current consumed ‘in excess of six 
units per 8-0.P. lamp, 2d. per unit will be charged; while for the 
current consumed during June and September quarters up to and 
inclusive of the first three units per 8-0. p. lamp (or its equivalent), 
8d. per unit will be charged, and for all current consumed in-excess 
of three units per 8-0. . lamp, 2d. per unit will be charged. 


Long Eaton.—Mr. Crowther, the U.D. Council’s elec- 
trical engineer, has submitted plans for the electric lighting scheme 
for the town, and it has been decided to apply to the L.G.B. for 
sanction to borrow £15,000 for carrying out the scheme. 


Macclesfield.— At a special meeting of the T.C. held last 
week it was decided to apply to the B. of, T. for a prov. order for 
the supply of electricity within the borough. The sum of £25,000 is 
mentioned as the amount to be spent on the works. 


Manchester.—Mr. C. H. Wordingham, the city electrical 
engineer, in compliance with the instructions of the Electricity 
Committee, recently prepared a report “on the present state of the 
plans of Stuart Street generating station.” One of the Manchester 
papers abstracts this as follows: —“ The question was raised at the 
ast meeting of the Sub-committee as to why the specifications were 
not in a more forward condition. When J entered into my agree- 
ment with the Corporation, four years ago, to act as their resident 
engineer at Dickenson Street and to advise them on all electrical 
matters, it was not for one moment contemplated by either party to 
the agreement what the magnitude of the electrical undertaking of 
the city was likely to become. At that time there was a talk of 
several of the outlying districts to the south of Manchester taking a 
supply of energy from the Corporation, but everything in connection 
with this matter was extremely doubtful and vague, and the supply 
of current in the southern part of the city was what was chiefly 
exercising the minds of the Committee. The actual development 
of events has been enormously greater than was anticipated. In 
place of being resident engineer for a station with 5,600 H. P. of 
plant, supplying about 1,500 consumers with somè 143,000 lamps, 
I am now resident engineer for a station developing over 10,000 H. p. 
and supplying energy to 3,600 consumers, with 360,000 lamps. The 
whole of the management work for this station has fallen upon me.” 
Mr. Wordingham goes on to say that the work that has devolved upon 
him includes the lighting of the whole of the city, supplying energy 
to an enormous outlying area, the responsibility of providing electrical 
equipment for the tramway system, this comprising the cars, over- 
head lines, and bonding of the rails, advising on a large tire alarm 


system, and the lighting of many public and semi-public institu- 
tions. He proceeds :—“ I have never murmured at this nor raised 
any objection, because I held that I had undertaken by my agree- 
ment to continue to act as resident engineer and to advise the Cor- 
poration in connection with their electrical 3 I do not 
complain now. I could have carried out the work, and have brought 
everything to a successful issue, but during the last two years a 
great change has come over the policy of the Committee. They 
have multiplied sub-committees. They have required me to attend 
endless meetings of such sub-committees, not only in the electricity 
department, but in the tramways department. I have been called 
upon to present voluminous reports upon the most trivial matters— 
matters which have no concern whatever with the development of 
the undertaking, and which could have been disposed of without 
any report from me. These matters, which would have been amply 
sufficient for any one man to deal with, have consumed my time, 
and have absolutely precluded me from devoting my attention to 
the new work inhand. Notwithstanding this I have found time to 
design and to superintend everything in connection with the plant 
for an entirely new generating station of substantially greater 
capacity than the existing one, which has taken seven years to 
attain its present size. have designed and superintended the 
laying of an immense system of high pressure mains, a system with 
which there is nothing comparable in this country. The whole of 
the work has been carried out by the Corporation’s own staff, and 
only within the last 12 months have I had any assistance in the 
matter, and then only with the actual superintendence of the execu- 
tion of the work. With all this work on my hands, I have been 
expected to personally interview ordinary labourers, and it has been 
no uncommon thing for me to have to expend half an hour or more 
explaining my reasons for discharging a workman who had made 
groundless representations respecting his discharge. It may be said, 
‘Why did I not depute my work to others?’ In the first place, I 
felt that under my agreement the Corporation had the right to call 
upon me to do the work which they have required me to do, even 
though such a wide interpretation of my agreement was unreason- 
able. Secondly, it is impossible to depute the design of new work 
to another. The case is very different as regards management. The 
work might readily have been divided up into departments, each 
with a responsible head, but so long as I was held responsible for 
every detail of the management, and was not provided with a 
more adequate staff, the trouble and anxiety of deputing the work 
would have been greater than actually doing it. The committec 
have never shown a disposition to pay adequate salaries to secure 
efficient help, and unless this is provided, it is better to have no 
help at all. In conclusion, I say that the work as regards Stuart 
Street isas forward as it is possible for it to be in view of the 
enormous amount of work which I have had to do. The scheme is 
worked out, the general arrangement of the station is settled, many 
of the details are complete, and a considerable proportion of the 
specifications are prepared, and everything would have been ready 
in time had I not been hampered and fetlered in the way which I 
have described.” 


Newbury.—The Board of Trade recently revoked the Elec- 
tric Lighting Order granted to the borough. The Urban Electric 
Supply Company (Edmundson’s Electricity Corporation, Limited) 
has submitted a draft of a prov. order with plan about to be deposited 
with the Board of Trade, and a committee of the Council is in 
negotiation with the company. Ea 


North Shields.—Owing to the way in which applications 
have come in, the Electricity Committee has decided to advertise 
for tenders for another generating set of 450 xw. This is very 
gratifying to the engineer and committee, seeing that the station is 
not yet ready. It is expected that the trial runs will-shortly take 
place. Mr. Frank Forrest, of Messrs. Siemens Bros., has becn 


appointed assistant electrical engineer. 


Northampton.—The Northampton Electric Light and 
Power Company was summoned last week for causing smoke nuisance. 
For the defence it was stated that owing to the non-delivery of 
machinery which had been ordered over 12 months, great pressure 
had been put on two of the boilers, which in consequence emitted 
smoke, but mechanical stokers were now being employed. Further 
machinery (700 H. p.) would be fixed. by the middle of January, and 
this would relieve the trouble. The magistrate adjourned the case 
for two months in order to see how things go with the new ma- 
chinery in operation. = 


Peterborough.—On Wednesday last week the Corporu- 
tion electricity works were formally inaugurated. 


Pudsey.—The T.C. has decided to apply to the B. of T. 


for a prov. order for electric lighting. 


Redditch.—The U.D.C. has found it necessary to levy a 
supplementary rate of 1s. in the E, principally to meet the detici- 
ency on the electric lighting account. This is partly owing to the 
fact that the B. of T. insists on accounts being made up to December 
3ist, whereas the Council’s financial year does not close till 
March 31st. 


Ripon.—The City Council has decided to apply for sanc- 
tion to a loan of £15,000 for electric lighting purposes. 


Rockhampton (Queensland).—A deputation from this 
town has lately been to Brisbane in search of information relating 
to electric lighting and traction. Messrs. Trackson Bros., of 
Brisbane, have been instructed to report to the Rockhampton 
Council on a comprehensive street lighting and tramway service. 


1032 | ~~ 


ELECTRICAL REVIEW. [vol ar. No. 1,205, DecexsER 28, 1900. 


Pokesdown.—The U.D.C. has declined to give consent 
to the prov. order promoted by the Bournemouth and Poole Elec- 
tricity Supply Company, and will, if necessary, oppose the grant of 
the same. 


St. Austell.— The R. D. C. has given its consent to the 
application of St. Austell and District Electric Lighting and Power 


Company for a prov. order. | 


Siam.—The Siam Electricity Company recently resolved 
to acquire the Bangkok tramways on the best terms possible, also 
the Siam Electric Railways Company. The company has increased 
its capital to £170,000, with debenture powers for one-fifth that 
amount. 


Southwold.—The T.C. is negotiating with the Coast 
Development Company, Limited, under the advice. of Mr. F. J. 
Warden-Stevens, with a view to the electric lighting of the town. 


Spain.—Application has been made to the Spanish 
Government for a concession to put down a plant to utilise the 
water-power of the River Gallego at Javierrelatre (Huesca pro- 
vince) in the generation of electrical energy for lighting and power 


purposes. 


West Ham.—Mr. J. K. Bock, the borough electrical 


engineer, has reported to the Council on the subject of free wiring. 
The following is an abstract :— i 

Im order to cater for certain classes of consumers many schemes 
of free wiring (so called) have been tried. This work is, as a rule, 
carried out by companies who receive an agreed-upon price per unit 
for current sold in all installations fitted by them on this principle, 
the additional charge being levied on the consumers by the elec- 
tricity works. This scheme has many disadvantages, the chief being, 
that it is an additional inducement to consumers to economise cur- 
rent and so to diminish the advantage of obtaining such consumers; 
it is unfair to the most profitable class of consumer (i. e., the long- 
hour consumer) as he has to pay more per lamp for his wiring than a 
small current consumer; and it complicates the accounts by having 
two tariffs. About two years ago the Council, acting on the advice 
of Mr. Steinitz, obtained powers to borrow £10,000 for free wiring 
purposes, the suggested scheme being to the effect that a rental for 
each lamp installed should be charged, this rental being merely 
sufficient to cover the repayment of the loan and the interest on 
same. As the demand for electricity at the commencement of the 
supply proved sufficient to warrant the belief that the original plant 
would be fully loaded before new machinery could be erected, no 
further move was made in the matter. The following figures give an 
idea as to the power which will be available when the extensions 


are completed: / 
R Equivalent in 
: 8-c. p. lamps. 
The power at present available. cs wi 56 .. 24, 
The lamps connected to mains es si ea ès 28,000 
The maximum load at one time to date s va T 
The power which will be available with new plant.. .. 104,000 


The system of free wiring which I recommend you to adopt is 
what might be called a hire purchase system. As the period allowed 
for the repayment of the loan is shorter than was originally antici- 
pated, the annual charge which it will be necessary to make, will be 
more than intending consumers would care to pay merely for the 
hire of the wiring and fittings. It will, therefore, be necessary to 
offer some additional inducement. This can be done by making the 
wiring and fittings the property of the consumer after the period for 
which the loan is granted has elapsed, or by permitting the con- 
sumer to pay for the installation in any number of years under this 
at a proportionate rate. In order to give an idea as to what this 
work could be done for, I asked two or three local firms to state a 
price at which they would be prepared to undertake the wiring of 
premises in the borough. The lowest price quoted was 13s. per 
lamp, and the highest 15s. I suggest that an agreement be entered 
into with as many contractors as are willing to undertake this work, 
by which the contractor would agree to wire any premises in the 
borough for a stated price; the wiring to be in accordance with 
certain rules and regulations issued by the Corporation; payment to 
be made by the Corporation on the installation passing the necessary 
test. I have estimated the additional number of 8-c.p. lamps which 
it will be necessary to connect to the mains in order to pay expenses 
at about 16,000. 

“I submit to you the following proposals, being the method I 
suggest for carrying out this work :— | 

(a) That t8s. per lamp for shop and factory lighting and 15s. per lamp for 
private house lighting be paid by the Corporation to any contractor for premises 
wired by the contractor on this system. 

( That an agreement be made with one or more firms of wiring contractors 
to wire any premises in the borough at the above prices. 

( That payment be made immediately on the installation passing the 
necessary tests. 

uh That the consumer be charged 1s. 64d. per lamp per annum for shop and 
factory lighting. 

(„% That the consumer be charged 1s. 9id. per lamp per annum for private 
_ house lighting. 

(f) This sum is simply the amount necessary for the repayment of the capital 
and interest. 

(7) ‘That the administration charges be pa‘d out of the eleotricity revenue. 

(hì Thata certain +tandard class of fittings be fixed. 

tu That 10 years be the maximum period allowed in which to pay for the 
installation, 

C That, if desired, the purchaser may pay for the installation in any number 
of years he may choose, under 10 years, 

tk) Thatlamps of good standard be supplied to all consumers at cost price. 
„ That are lamps be hired on the same terms (i.e, percentage of outlay and 
Interest on SAINE), 

in) That motors be hired at a charge of 6 per cent. on the outlay. 


“In my preliminary report on this subject the question was raised 
as to the risk which would be run by the Corporation sinking money 


in premises over which no control could be exercised, and at the 


same time it was suggested that it would be advisable to obtain a 

deposit as security. The revenue from each 16-c P. lamp averages 

about 10s. per annum after paying the working expenses. The 

amount which it would be necessary to charge for each 16-c.P. lamp 

per annum would be about 1s. 9d. Supposing 50 per cent. of the 

premises wired on this system were not in use, the other 50 per cent. 
would still be able to pay 8s. 3d. per lamp per annum towards the 

station expenses. From thisit is evident that the risk of making a 
loss is very small indeed. I would also point out that any idea of 

making a consumer pay a deposit would be fatal to the success of 
the scheme, as it is perfectly obvious that if a consumer cares to 
deposit a sum equal to, or nearly equal to, the value of his installa- 

tion, there can be no possible advantage to the said consumer in the 

hire purchase system.” 


ELECTRIC TRACTION NOTES. 


Bolton.—The last completed section of the Corporation 
electric tramways to Deane and the Hulton district was first utilised 
on Friday night, when the members of the Tramway Committee 
with their general manager (Mr. H. England) and the borough 
electrical engineer (Mr. A. A. Day) took a trial trip over the new 
route, which is to be opened this week. The Brush Electrical 
Engineering Company are supplying a portion of the cars required 
by the Corporation; the first of these delivered is ton the bogie 
principle, and has vestibuled ends. Its carrying capacity is 71 
passengers. With a view to further extending the tramways, 
reconstructing the old lines and widening the streets of the town, 
the Corporation has resolved to seek borrowing powers by Parlia- 
mentary Bill for over half a million sterling. 


City and South London Railway.— This company 
has deposited a Bill for powers to construct a subway from its 
authorised Islington extension to the Agricultural Hall, with which 
company agreements are sought to be sanctioned for the manage- 
ment of the proposed subway. The Bill also seeks an extension of 
time until August, 1902, within which to construct this extension, 
and in the meantime, power is sought to create £400,000 additional 
ae of which £100,000 may be raised by the issue of debenture 
stock. f 


Dublin.— Before the Recorder on Wednesday last week, 
William McClure, a carter, brought an action against the Dublin 
United Tramway Company for damages sustained through the 
defendants not keeping their tramlines properly sanded, whereby 
his horse fell and he received serious injuries. The engineer to the 
company stated that he considered the line well kept, but the 
Recorder did not think, from the evidence, that this was the case, 
and awarded 8 guineas damagcs to the plaintiff. 


Manchester—Liverpool.—The new Bill of the Man- 
chester and Liverpool electric express, says the Manchester Guardian, 
will be very different from that promoted last session. Instead of 
the line in the Salford district being on the viaduct principle, the 
whole of the three miles will be laid in a cutting. This will be 
covered over at intervals in a similar way to that in which the 
London Underground was constructed, but instead of buildings 
being erected over the tunnels, it is proposed to leave open spaces 
there, so that the Corporation may make gardens, and thus create a 
beautiful promenade a mile long through the worst slum property 
of the town. The openings which it is proposed to leave as breath- 
ing spaces will have light bridges across at intervals—bridges 8 feet 
wide for foot passengers alone, and alongside them there will be 
walks connecting all the open spaces. This promenade, it is pro- 
posed, shall extend from near the site of the Manchester Racecourse 
to the Irwell. Near the Ship Canal Company’s property, too, it is 
intended to erect workmen's dwellings to accommodate all the dis- 
placed slum dwellers. This scheme, it is hoped, will overcome the 
opposition of the Salford Corporation. The capital of the company 
is now fixed at £2,100,000. | 


York.—The City Council has passed a resolution to pur- 
chase from the City of York Tramways Company their ſundertaking, 
lines, &c., at £12,000 ; and cars, horses, &., at a valuation. 

Wimbledon.—The U.D.C. has decided not to proceed 
with its proposed Tramways Bill. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Telegraphs. — The Eastern Extension, 
Australasia and China Telegraph Company announces that in accord- 
ance with the agreement concluded in April last with the Govern- 
ments of South Australia, West Australia and Tasmania, a further 
reduction of charges will take place on January lst next, making 
the tariffs for the contracting colonies: —3s. 6d. per word for ordinary 
telegrams; 2s. 6d. per word for Government telegrams; and 1s. 4d. 
per word for Press telegrams. Should the “standard revenue on 
which the reductions are based be still maintained, the tariff for 
ordinary telegrams will be further reduced to 38. on January Ist, 
1902, and to 2s. 6d. on January 1st, 1903, the tariffs for Government 
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and Press messages being also reduced. The tariffs fer the non- 
- contracting colonies remain unchanged. 


Manchester Telephones.—The City Council once more 

i the question of the telephone service last week. It was 

resolved not to come to any decision until February, but in the 

meantime the Telephone Committee is to confer with the Salford 

and other urban authorities within the Manchester telephone area 
on the subject of telephony. 


— — 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Asvium.—December 29th. The Committee of Visitors 
Of the Winwick County Asylum, near Warrington, invites tenders 
for electric lighting, wiring, fittings, &. 


Battersea.— February lst. Tenders are wanted for 
Ordinary and prepayment electricity meters. Consulting engineers, 
M essrs. Kennedy & Jenkin. 


Copenhagen. — January 3rd, 1901. The Corporation 
invites tenders for three 530-Kw. dynamos, switchboards, &c. See 
“ Official Notices November 23rd. 


Edinburgh.—December 31st. The Council wants ten- 
Gers for the cxtension of the electric lighting installation at the 
City Chambers. See “ Official Notices” December 21st. 


Farnworth,.—January 10th. The U. D.C. wants tenders 
tor the supply of eight 66-passenger tramcar bodies, motors, under- 
tracks, controllers, &c. See Official Notices December 21st. 


Glasgow. — January 18th. The Corporation wants 
tenders for the supply of telephone apparatus in connection with 
the Pinkston tramways power station. See Official Notices” 
to-day. 

Hendon.—December 31st. The U.D.C. wants tenders 
for Lancashire boilers, stokers, pumps and economiser; two 150-Kw. 
steam dynamos, motor transformer, &c.; condensing plant, crane, 


switchboard work, battery, mains, meters, and workshop equipment 
for electricity works. See “Official Notices” November 16th. 


Leeds.—December 31st. The E. L. Committee invites 
tenders for two 1, 400-Kw. two-phase steam alternators and two 
sete of surface condensing plant. British manufacture.” See 
“ Official Notices December 7th. 


Paraguay.—January 15th. The municipality of Asomp- 


tion, Paraguay, is inviting tenders for the electric lighting of the 


town. Bond £600. 


Partick.— January 7th. The Commissioners want 
tenders for steam dynamos, battery charging motor booster and 
balancer. See Official Notices December 14th. 


Poplar.—January 16th. The Borough Council wants 
tenders for an electric crane ‘maximum load 5 tons). See Official 
Notices to-day. 


Rathmines,—January 10th. The District Council 
wants tenders for Lancashire boiler, 300-Kw. steam dynamo, con- 
densing apparatus and pipework, switchboard extension, mains, and 
public lighting (incandescent). See Official Notices” November 
30th. 


Rotherham.— January 19th. The Corporation wants 
tenders for the supply of a number of electricity meters. See 
** Official Notices.” 


Sheffield.—January 21st. The Tramways Committee 
wants tenders for a slow speed vertical engine for driving a 1,000- 
Kw. tramway generator. See Official Notices December 21st. 


Southampton.—January 7th. The Corporation wants 
tenders for the overhead electrical equipment of 14 miles of tram- 
way route. See “Official Notices ” to-day. 


Sunderland.— February Ist. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See Official Notices“ to-day. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Thetford.—January Ist. The Council wants tenders for 
Wiring the new Town Hall. 

Worthing.—December 31st. Tenders are wanted for a 
main switchboard. See Official Notices“ December 14th. 


Worthing.— December 31st. The E.L. Committee 
invites offers from those firms willing to equip and maintain elec- 
pic tramways, See Official Notices December 14th. 
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CLOSED. 

Italy.—Tenders were recently opened by the Mediter- 
ranean Railway authorities in Milan, Italy, for the supply of 20 
first and second class cars for the electric railway between Gallarate 
and Varese, as a result of which a contract has been placed with 
Messrs. Miani, Silvestre, Grondona, Comi & Co., of Milan, at 
34,745 lires per car. 

London.—The St. Pancras Borough Council received the 
following tenders for the supply of cables for extensions :— 


British Insulated Wire Company ee sa sa oe .. £2,868 
Western Electric Company ac T oe oe +e ee 820 
Siemens Bros. & Co. Re a as <a oe T .. 2,789 
Callender's Cable Company (accepted) 8 s ea .. 2,597 


The accepted tender is subject to a discount off 24 per cent. 


Southampton.—The Southampton Harbour Board at 
its last meeting dealt with a report from the Works Committee, 
announcing the receipt of a letter from the secretary of the Clayton 
Engineering Company, stating that the directors could not give any 

nal security in regard to contracts of the company, nor did 
they consider that they should be required to do so, and the signing 
of the contract was left over pending the receipt of areply. The com- 
mittee resolved that a reply be sent that the contract and bond 
forwarded for signature was in accordance with the tender sent in 
by the company, and that unless the contract was received by the 
Board duly executed not later than the 17th inst., the acceptance 
of the tender would be withdrawn and cancelled. A letter had 
been sent to Messrs. Stothert & Pitt, Limited, of Bath, inquiring if 
their tender for the construction of the electric travelling crane 
was still open for acceptance. Alderman Bone, in moving the 
adoption of the report, said that as the Clayton Company would 
not conform with the terms of the advertisement it was for the 
Board to consider whether they would forego personal security and 
accept the 40 per cent. payment as offered, instead of 80 per cent., or 
accept the committee's recommendations. The Clayton Company's 
tender was £735, and the next lowest was £798, but the committee 
recommended that the tender be placed with Messrs. Stothert and 
Pitt, though their price was £950, because they would give personal 
security. They had supplied nearly all the cranes on the Town 
Quay, and had given every satisfaction. The report was adopted. 


Woolwich and Plumstead Council.—The Woolwich 
new Borough Council has agreed on the whole to carry out the 
proposals of the Plumstead Vestry, with regard to electric lighting, 
but subject to sundry exceptions of the application of the late 


vestry's byelaws with regard to sub-letting aud wages clauses. The 


Committee recommend the acceptance of the following tenders :— 


Refuse destructor.— Meldrum Bros., Limited, furnaces, £7,885 5s.; Babcock 
and Wilcox, Limited, three water-tube boilers at £697 158. each, and furnace 
fittings, £2,138 5s. 

Electricity Works.—Babcock & Wilcox, Limited, water-tube boiler 900 1. 1f. p. 
and fittings, £862 158.; boiler fittings and mountings, Babcock & Wilcox, 
Limi ed, £580 98. 4s.;  economiser, Babcock & Wilcox, Limited, £595; steam 
exhaust and other piping, auxiliary tanks, steam traps, and o'l separators, Aiton 
and Co., £3,109; heater detartariser and well pumps, W. Boby, £1,356; Worth- 
ington Pumping Engine Company (four feed pumps), £440; dynamos, &., 
British Westinghouse Electric Company, Westinghouse - Willans steam 
dynamos (two of 300 1. H. p., two of 150 1. H. ., one of 109 1. H. p.), booster and other 
works in connection therewith, £8,800 10s.; condensing plant and cooling tower, 
Wheeler Condenser Company (subject to report of electrical engineer), £2,618 ; 
switchboard, connections, &c., J. White, £1,237 3s. 10d.; storage batteries, 
Eclipse Brass and Copper Company, Limited, York, £863 5s.; travelling crane, 
Carrick & Ritchie, Edinburgh, £610; underground mains, Callender’s Cable 
and Construction Company, Limited,£13,078 9s. 2d.; demand indicators, c., 
British Electric Meter Company, Limited (100 sets), £579 17s .; meters, Schattner 
Electricity Meter Company, Limited, Norwich (100 electrolytic meters), £294 
128. 6d.; extra on 90 of such 100 with slot arrangement for prepayment, £18 15s. ; 
arc lamps and posts, Johnson & Phillips, £2,100. 


FORTHCOMING EVENTS. 


Thursday, January 3rd.—At 8 p.m. Civil and Mechanical En- 
gineers’ Society. “The Case for Electric Power Dis- 
tribution,” by W. B. Esson, M. I. E. E. 


At 8 p.m.— The Röntgen Society, at 20, Hanover Square. 


Paper by Mr. A. W. Isenthal on Continental Progress 


in Practical Radiography and Apparatus.“ Dr. J. H. 
Sequiera will show some cases of Rodent Ulcer treated 
with X rays. 


Future Arrangements.— Paper upon “X Ray Work during 
the late Military Operations,” by Lieut. F. B. Bruce, R. A. M. C. 
Discussion evening: Subject, X Ray Therapeutics.” opened 
by Miss M. Sharpe, L. R. C. P.— Paper by Mr. J. Cadett on Some 
X Ray Improvements.“—An'exhibition evening. 


Wednesday, January th. —At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at the Iusti- 
tution of Engineers and Shipbuilders, 207, Bath Street. 


Thursday, January 10th. —At 8 p.m. Institution of Electrical 
Engineers. Meeting at Society of Arts. 


— ee 
| NOTES. 


A Happy New Year to All.—This being the last 
issue of the ELECTRICAL REVIEW to appear during the 
year 1900, we take this opportunity of wishing our numerous 
readers and other friends connected with the electrical pro- 
fession and industry a happy and prosperous new year. The 
last few years have been periods of great progress; may the 
new century open with a still more satisfactory year. 
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Electric Canal Haulage.—A propos of this subject, 
which is referred to in our leading columns, it is ramoured 
that an influential syndicate of American capitalists has 
lately been examining the Continental inland waterways, with 
a view to the wholesale introduction of electric motive power, 
and that the British canal system is included within the field 
of its proposed operations. If it really attempts to carry 
out this project, the syndicate will meet with difficulties 
sufficient to appal the boldest spirits; the various power 
companies to which Parliamentary powers have recently been 
granted will in themselves constitute obstacles of the first 
magnitude, unless the electric power is obtained from them. 
Our object in mentioning the rumour, however, is to draw 
attention to the fact that already foreign capitalists hage 
their eyes upon the tempting possibilities of electric haulage on 
our canals, and that the time is ripe for this matter to be taken 
in hand. The very fact that a supply of electricity in bulk 
will shortly be available over large areas ought to be of great 
assistance tothe carrying out of projects of this nature, while 
the character of the traffic is such as would render the adop- 
tion of electric power a far more simple matter than in the 
case of main lines of railway. 


Lectures.— Before the Midland Institute Scientific Society 
at Birmingham on 19th inst., Mr. T. H. Waller lectured on 
“ Electrolysis.” 

Prof. S. P. Thompson delivered a lecture on 
“Electricity at Work” to over 3,000 children and a few 
hundred adults at St. George's Hall, Bradford, on 21st. inst. 
The lecture was given under the auspices of the Bradford 
Philosophical Society. The reverend chairman said that 
the young people present were “ truly representative of the 
future citizens of Bradford. At several later stages he 
reproved them for their trifling and inattention; for this, 
however, they atoned somewhat, by giving three hearty 
ringing cheers for the lecturer. Prof. Thompson showed a 
large number of entertaining experiments, and concluded 
by driving home the importance of electrical power distri- 
bution from large stations situated at the pit’s mouth. 

At the Insurance Institute of Newcastle-upon-Tyne on 
12th inst.,a paper was read by Mr. Lester Taylor, entitled 
“ Practical Hints on Electrical Installation.“ 


The Nernst Light Company's Meeting.— In the report 
of this company's meeting, which was given in our last issue, 
reference to a certain statement made by Mr. Bernard 
Drake in the course of his speech was omitted. The remarks 
were as follows :—“ Our thanks, however, are due to the 
Allgemeine Elektricitäts Gesellschaft, of Berlin, for having 
used their large resources to prove that the Nernst lamp is 
a practical success, which has obtained a Grand Prix in Paris, 
and we shall test with interest the 300 lamps which are now 
on their way to our laboratory.” 


Obituary.—It is with feelings of genuine regret that we 
record the death of Lord Armstrong, who passed away at 
Cragside, early yesterday morning, at the advanced age of 
91 years, . 


Appointments Vacant.—A municipal electrical engi- 
neer is required for the Foreign Community of Shanghai at 
£510 per annum. The West Ham Union wants an expert 
to advise regarding certain engineering and electrical work. 
A principal is required for the Sir John Cass’s Technical 
Institute, Jewry Street, Aldgate, at £500 per annum. A 
borough electrical engineer at £200 per annum is wanted 
for Rotherham. The London County Council is now invit- 
ing applications for the position of electrical engineer for 
electric tramways construction at £1,000 per annum. See 
„ Otticial Notices ” to-day. 


"Appy Ampstead and the Eath.— The Hampstead 
Heath Protection Society will offer deadly opposition to a 
certain underground electric railway. One reason given is 
that a tunnel beneath may injure the heath ! 


Wireless Telegraphy in Germany.—The Times corre- 
spondent at Berlin states that on Saturday last Prof. Slaby, 
of thé Charlottenburg Technical High School, gave an 
interesting lecture before the Emperor and a distinguished 
company upon improvements which he and his former 
assistant, Count Arco, have made in the art of wireless tele- 
graphy. It has not hitherto been possible to use wireless 
telegraphy for communicating with several different stations 
at the same time. Prof. Slaby has now succeeded in over- 
coming this difficulty, and on Saturday night he conversed 
from the conference room of the Allgemeine Electricitits- 
Gesellschaft in Berlin with operators in the laboratory of the 
Technical High School at Charlottenburg and in the works 
of the Allgemeine Electricitiite-Gesellschaft at Ober Schön- 
weide. These two stations are distant about two and eight 
miles respectively from the conference room in which the 
experiment was conducted. The conversations were carried 
on in the Morse code. Prof. Slaby used two instruments, 
both of which were connected with a lightning conductor in 
the neighbourhood and were not insulated from the earth. 
One of the instruments was made to correspond exactly with 
that in the laboratory at Charlottenburg, the other with the 
instrument in the works at Ober Schénweide. The experi- 
ment was a great success, especially in view of the fact that 
the greater part of Berlin separated the conference room from 
one of the stations with which the conversation was con- 
ducted, and that the numerous chimneys interfered with the 
transmission of the electrical waves, This difficulty was 
overcome by means of a coil of wire which the waves passed 
through on their way from the lightning conductor to the 
receiving instruments, and which, by shortening the waves, 
increased their intensity. The Emperor displayed the 
greatest interest in the experiments, which were explained 
by the professor in his lecture. His Majesty afterwards con- 
versed for some time with Prof. Slaby and Count Arco, as 
well as with the Imperial Secretary for the Navy, Admiral 
von Tirpitz, and the director of the Allgemeine Electricitäts- 
Gesellschaft, Herr Rathenau. 


Aluminium.—Aluminium is, at the present price, the 
cheapest metal in the market, with the exception of iron, 
zinc, and lead. This metal is now extensively used in place 
of copper, brass, tin, and in some cases even iron, especially 
when the reduction of dead weight is a question of great 
importance. Aluminium is also beginning to be very 
largely used in connection with electricity, as electrical con- 


. ductors on this metal, giving the same conductance as copper, 


weigh only half as much, and cost less. It is impossible to 
foresee the ultimate extent of the use to which this metal 
can be put, but the progress made in aluminium during 
late years justifies the most sanguine expectations. 
Twenty years ago, the total output in the world did not 
exceed 4 or 5 tons, and its price was about £6,000 
per ton; 10 years ago its price was reduced to about 
£2,000 per ton, and the output increased to about 30 tons 
per annum ; now the price is from about £130 to £140 per 
ton, and the output during the last 12 months is reckoned at 
5,000 tons. Considering the number of uses to which this 
metal can be put, the output is yet very insignificant in com- 
parison with the output of other metals. Up to the year 
1854 aluminium was nothing but a laboratory curiosity, but 
after that date small works for its production on a com- 
mercial scale were put up, both in England and France. I. 

is only during the last 10 years, since the production of alam! 

nium by the electric process has been started, that it ha 

been possible to put it in the market at such a price as to com: 
pete with other common metals, with the result that in 10 
years the demand has increased from 30 to 5,000 tons, and 
will undoubtedly go on increasing at a very rapid rate. 
Aluminium is only produced in the world by four different 
companies, viz., the British Aluminium Company, who are 
the sole producers for the United Kingdom and the Colonies ; 
the Pittsburg Reduction Company, the sole producers for 
the United States; the Société Electro-Metallurgique 
Française, the sole producers for France; and the Societe 
Anonyme ponr l'Industrie de l' Aluminium, the sole pro- 
ducers for the rest of the Continent. 
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German Competition in “Australia. — The recent 
decision of the Melbourne City Council to place an electrical 
contract with a German firm has drawn the following protest 
from the Trades’ Hall Council: —“ That thie Council enters 
its protest against the action of the City Council in ignoring 
the settled policy of the country.“ 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Cork Company, which 


Cork Electric operates the local electric tramways, and also 


Tramways gives a general supply of electrical energy, are 
and Lighting made up in two forms. One of these covers 
Company. the costs supposed to be entailed by the light- 


ing supply, and complies with the clauses of 
the transfer of the lighting order from the Corporation. The other 
shows the detailed figures, treating the business as a system for 
supply to both the tramways and lighting. We have summarised 
both of these, but the detailed figures deal with the whole supply. 
Supply was started in August, 1898, and the trams commenced 
running in December of that year. The accounts for 1899, there- 
fore, cover the first complete year of working. A separate station 
has been laid down at Queenstown, which only commenced running 
this year. A sum of £4,656 appears in the capital expenditure on 
account of this station. Permanent way, cars, &c., in the capital 


account absorb £105,909. 
GENERAL STATEMENT. 
189— 1899. Increase. 

Total capital expenditure ss — £285,674 — 
Number of units soli — 1,152,429 — 
Number of lamps connected ... — 29,664 — 
Maximum load in xw. . hs — 826 — 
Gross revenue a — 226,878 — 
Gross expenditure. — 215,367 — 
Gross profit ies = — £11,506 — 
Average price per unit sold Oo in — 2°50d. — 


Private supply only. 


The sales of energy to the two principal sources of revenue 
were: Traction 579,933 units, and private consumers 572, 496 units, 
but a further 26,088 units were consumed in the public lamps, 
although these were not taken over by the Corporation, and the 
company did not obtain any revenue from them until this year. It 
would be perfectly justifiable to treat these as units sold in the 
costs, but to avoid confusion, we have retained the figure given in 
the general statement. Of course, the costs would be rather 
better if the units actually used in public lamps were included as 
sales. The rates of charge in 1899 were for lighting, 5d. for first 
two hours and 1d. afterwards on the demand system. No extra 
charge is made for maintenance of motors, but lamp renewals are 
not “ free,” save in the practical sense that it is assumed that 4d. 
out of the 5d. charge for the first two hours is a rate to cover this 
work. Motive power was charged during 1899 at 44d. and 1d. on 
the demand principle. 


REVENUE STATEMENT. 


189 . 
Gross. Per unit. 


Bale of energy*. ..  .. — — 45,973 250d. — 


Meter rent??? => =n 278 124. — 
Supply of lamps, &c. .. si = — 4412 19d. — 
Sundry fees, &c.* Se. tied = — 76 03d. — 
Tramway traffic revenue} .. = — 20,104 8°32d — 


Gross revenue f s. — — 
* From lighting only, i. e., 572,496 units. 

+ From traction only, i. e., 579,933 units. 
From total units, t e., 1,152,429 units, averaging over all sales, 


£26,873 5.60 l. 


Total from lighting = 284d. per unit. 


The costs of production are set out as nearly as possible in the 


form in which the items appear in the published accounts. Elimi- 
nating the traction costs outside the station, we get 161d. as the 
total per unit. Borrowing the figures estimated, and put down for 
lighting only, and allowing in the sales the units taken by the 
public lamps, the results stand somewhat as follows :— 


Lighting only. Private sales 572,496 
Public lamps .. 26,088 
Total 598,584 units. 
Works cost £3,323 or 1°33d. per unit. 
Total cost 4,847 or 1°94d. 


1899. 
Gross. Per unit. Increase, 


Cost OF PRODUCTION. 
189 . 1899. 
Gross. Per unit. Gross. Perunit Increase. 


oo. *. — £2,280 48d. = 
waste, water and engine) f 06d 
Of, was stores. — =. 311 $ = 
Pa aries and wages {nourred l 
in generation and in dis- a eS 1,574 "88d. — 
309 90 77 and maintenance of | | 
ldings, engines, boilers 5 1 977 20d. aS 
dynamo, &c See — ä 
Works coats — — £5,142 107d. — 
Rent, rates and taxes 8 Š 263 »O6d. — 
nagemen expenses, 
. of man ene — — 1,173 »24d. = 
neer, secretary, clerks, £o. 
General] establishment ; 
charges, stationery and as — 615 "Id. == 
printing, law charges and l 
e E and 
attendance on store } a 527 11d. vas 


Traction costs ee ie m a 7,647 169d. | 85 


Total costs ae SS = 
Of course, in the case of a company like this, with traction, public 
lighting, and private supply, the figures might be shown to mean 
very different things, depending upon their allocation, and we must 
congratulate Mr. C. H. Merz, the responsible engineer, upon the 
clear manner in which the whole of the data is presented, as well as 
upon the large output and successful results attained -in the first 
complete year of operation. We do not attempt to draw any com- 
parisons; indeed, such would most likely be misleading unless 
another station could be found with a similar load and with 
accounts drawn up in the same manner. 


PROFTT STATEMENT, 


189. 1899. 
Interest on debentures and loans — £3,265 
Writing off preliminary expenses — 158 
Dividend paid on stocks and shares — 8,083 
£11,506 


Gross profit ... ois ef. — 


CITY NOTES. 


Douglas Southern Electric Tramways Company. 


TER fifth annual meeting of this company was held on 18th inst. in 
Manchester, Mr. T. J. Hutchinson presiding. The report of the 
directors, which showed a profit on the year's working of £1,617 
148. 9d., was moved and adopted. The CHAIRMAN in his speech 
said that taking everything into consideration, they had had a very 
fair season, notwithstanding that the Isle of Man season had not 
been up to the usual standard. Their receipts had increased 
slightly, and he thought their line was becoming more popular. 
An awful calamity had befallen the island since the last mecting, 
but he hoped the island had now been cleared of some of the 
rottenest .finance that had taken place in the history of com- 
pany promoting, and that it would survive its difficulties. He 
believed that what had transpired would be for the benefit of all 
concerned. As regards their own company, efforts were being 
made to bring their line into more immediate touch with Douglas 
town, and they were hoping to make such arrangements with the 
Douglas Corporation as would be for the good of the people of 
Douglas. Their lines and plant were kept in perfect repair out of 
the revenue, therefore the directors had not thought it necessary to 
set aside any depreciation. They regretted there was no dividend 


for the ordinary sharehorders, but he might remark that 6 per cent. 


was being paid to the preference shareholders, and if that were 
divided equally between the whole of the shareholders it would 
amount to nearly 4 per cent. all round. The company was solvent, 
and the shares were likely to improve in value. 


London Electric Omnibus Company. 


In accordance with the desire expressed by the shareholders at the 
last general meeting, that the business of the company shduld be 
continued, and that the directors should endeavour to formulate 
some scheme with a view of placing the business on a sound 
financial basis, the board have gone carefully into the matter, and 
have laid their conclusions before the shareholders in a circular 
accompanying the report. The Times states that the directors are 
of opinion that electricity as applied to street traction (except as 
regards tramways) has not been developed sufficiently to warrant 
their advising the shareholders to experiment farther with it. They 
call attention to the fact that the automobile car has become an 
accomplished fact. There is, in the opinion of the directors, ample 
scope for a business capable of meeting the requirements of the 
overloaded traffic in London, and they consider that a service of at 
least 300 strect cars could be effectively utilised for the benefit of the 
public. They state that they have reason to believe that a type of 
street car to carry 14 passengers can be procured, which would, in 


their opinion, be most suitable for London streets, at an inclusive 
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price of not more than £450, 20 of such street cars being considered 
a sufficient number with which to start business. The order for these 
cars would be conditional upon the makers’ guarantee and a running 
test of one or two of the cars for at least 30 full working days 
consecutively being satisfactory. If a sufficient number of the 
shareholders assent within 10 days to a scheme described in the 
circular, the directors propose that the company be wound up 
voluntarily with a view to reconstruction, and that a new company 
be formed to acquire and work the undertaking of the present 
company. 


Prospectus.—The Bastian Meter Company, Limited, N 
inviting applications for 2,834 £1 ordinary, and 1,222 £1 preference 
shares for working capital. The nominal capital is £50,000, of which 
£39,944 is already issued. The list is to close on Monday next, 
3lst inst. The company was formed in 1897, and the manufacturing 
profits have been employed in the development of the business which 
is undoubtedly progressive, and in view of the increasing extension 
of electric lighting, should have a good future before it. 


Stock Exchange Notices.—A pplications have been made 
to the Committee to appoint a special settling day in—Kalgoorlie 
Electric Power and Lighting Corporation, Limited—150,000 6 per 
cent. cumulative preferred shares of £1 each, 10s. paid, Nos. 1 to 
150,000. Marconi’s Wireless Telegraph Company, Limited 77, 083 
shares of £1 each, fully paid, Nos. 1 to 40,000, and 100,001 to 
137,083; and 60,000 vendors’ shares of £1 each, fully paid, Nos. 
40,001 to 100,000. Motor Manufacturing Company, Limited— 
246,432 shares of £1 each, fully paid, Nos. 1 to 246,432. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the week end - 
ing December 22nd were £164; correst onding period last year, 12“; in- 
abbey 8 i Total to date, 420, 161; corresponding period last year, 220, C83; 

ncrease, P 


Bristol Tama and N Company rhe 1 or ie week 9 
ecem st were 43, . 0d.; correspon riod last year, 22, 768 
128. 8d.; increase, £1,038 5s. g dd. . ee 7 i 


Central London Rallway.— The receipts for the week ending December 22nd 
were £6,185; previous week, £6,006 ; increase, £129. Total receipts to date 
(21 weeks), £111,568. Miles open, 6. 


City and South London Railway.—The receipts for the week ending December 
28rd were £1,920; corresponding week last year, £1,194; inerease, £726. 
Total to date, £41,569; corresponding period last year, £25,016; increase, 
£16,558. Miles open, 1900, 43; 1899, 83. 


Cork Electric Tramways and Lighting Company.—The receipts for the week 
ending December 20th were £879 19s. 8d.; corresponding week last year, 
£882 78. 9d.; increase, £47 11s. 11d. Total to date, £20,748 Os. 8d,; corre- 
sponding period last year, £19,210 7s. Od.; inorease, £1,597 188. 8d. 

Dover Corporation Tramways.—The receipts for the week ending December 


22nd were £182 8s. 1ld.; corresponding week last year, £151 78. 11d.; 
increase, £81 is. Od. Total to date, £10,433 8s. .: Oorrespon 


eine pare 
last year, A 58. 8d. ; increase, £547 2s. 44d. Miles of track open. 


1900, 8; 1899, 8. Car miles run, 1900, 4,967; „ 4,778 Number of cars, 
1900, 11; 1899, 11. 

Dublin United Tramways Company.—The receipts for the week ending 
December 21st were as follows: D. U. T. Co., electric cars, £8,517 18. 10d.; 
ditto, horse cars, £22 15s. Od.; D. S. D. Co., electric cars, £762 158. 5d.; total, 
£4,882 12s. 8d; corresponding week last year—D. U. T. Co., electric cars 
£8,107 11s. 11d.; ditto, horse cars, £120 15s. 10d.; D. S. D. Co., electric cars, 
£647 98. Od.; total, £3,875 168. 9d.; increase, £456 15s. 6d. ; aggregate to 
date, £115,561 8s. Od.; aggregate to date last year, £109,133 158. 6d.; 
increase, £12,427 7s. 6d. The mil worked is 44 miles electrically, 


1 mile by horses, as against 87 miles trically, 7 miles by horses, for the 


corresponding period last year. 


STOCKS AND SHARES. 
A BRIEF REVIEW OF THE YEAR. 


THERE is no escaping from the fact that war is a distinctly bad 
thing for investors. Here and there a few particular industries 
flourish on the results of the evil, but to the body of monied classes 
as a whole its effects are only bad. To emphasise our point, it is but 
necessary to glance at the investment markets of the Stock Exchange 
and note the current of prices during the present twelve-months, now 
so rapidly dwindling. Even such a steady and improving depart- 
ment as that devoted to electric supply shares, presents an un- 
happy record when to-day's prices are compared with those that 
ruled at the closing business day of last year. We may cite a few 
representative examples :— 


——u—— — Tn—⅜ſä a e * an es — 


Company. Dec. 80, 1899. | Dec. 24, 1900. | Fall. 
J ³ AA a Se ht 55 
Brush Ordinary . a 925 12 13 | è 
Charing Cross Ès z 10 10 — 
Chelsea ia T oe 8 6 13 
City of London nr T 10} Í of 1 
Edmundson's . ia ee 5 4 1 
Metropo tan 13} 123 1 
Notting Hill . bs ss 16 15 1 
St. James's = si 855 153 153 i = 
Westminster. ty ix 14 18 ö 1 


— — — — — ——— a e pe e 


There is no single rise to break the motonony of the weakness. 
Dear money, dear wages, dear material—these are the skeletons 
that have haunted the market’s cupboard through the past twelve 
months, and all are more or less directly traceable to the South 
African hostilities. The supply companies have been doing capital 
business in most cases, but their expenses have been abnormally 
high. Notwithstanding this, several managed to increase their 
dividends at the last distribution. One feature of the year worthy of 
special mention is the large amount of new capital issued by the 
supply undertakings, and nearly all the money was readily sub- 
scribed by the public. 

Turning to telegraph companies, we again find a fall marked on 
the year in the majority of instances. We give a few :— 


Company. . Dec. 80, 1899. | Dec. 27, 1900. Fall. 
Anglo (Pref.) ee se oe 115 17 
(Deft) .. .. es 17 63 
Cuba 1 ba ss 43 a 
rec ee ee ee 
Dister ee ee bs 14! 7 
Eastern Extension s: 14 h 
Great Northern. ee sè 82 = 
Reuter’s .. a w se 7h — 
West India and Panama s 1 } 


' 


In this section, the rig which worked up the price of copper to 
a ridiculous height is in some degree responsible for the decline 


shown. But each undertaking has its own particular burden to bear. 


The Anglo-American companies have now to face a German com- 


petitive line opened last autumn. The Eastern stocks are wavering. 


under the fear of how the companies may be affected by the laving 
of the new Pacific cable. West Indian concerns have suffered in 
the comparison of their receipts this year, as against those for 1893, 


when business boomed after the Hispano-American war. Dividends 


have been well maiutained in the Eastern group, reduced in regard 
to the West Indiau division, and now it seems pretty certain that the 
distribution on the American lines must also be lowered, although 
the receut boom in “ Yankees” must prove a veritable godsend to 
them. 

In common with all railway stocks and shares, those of the little 
electric railway department have had a bad time of it in 1900—not 
so bad, though, as they would have experienced had not the “ Two- 
penny Tube,” opening last July, sprung at once into popular favour. 
Within the last few weeks rumours of litigation and reports about 
the rolling stock have combined to depress the price of Central 
Londons, while City stock, after remaining manfully in the neigh- 
bourhood of 60 for several months, gave way at the offer of new 
£10 shires at 54. We append the list of changes for the year :— 


l 
Company. Dec. 80, 1899. | Dec. 27, 1900. | Fall. 
.. gh We et tt NE 
Central London oe 94 1 
City and Bouth London si 54 64 
Waterloo and Cit 85 T 101 953 6 
British Electric Traction | 15 l4 . 1} 


Notwithstanding the way in which electric traction has been 
developing British Electrics are easier. The tramway 
market has undergone an uneventful period, almost the only 
sensation being a smart rise in Dublin trams upon the occasion of 
Her Majesty’s visit to Ireland in the summer. 

We conclude our short: summary with a list of well-known manu- 
facturing companies’ shares, and here the results are considerably 
more cheerful :— 


—— . —— ͤ —3h—j—— ꝗ—v.Gũ—— —— 


Com any. Dec. 80, 1899. Dec. 27, 1900. | Rise. 
fi —— 

B. Insulated Wire ee 12 111 (Fall) 3 
Callender's ae oe ote 18 13 — 
Electric Construction. = 9 23 — 
Henley’s .. 85 eg a J 18 | i 
India-Rubber .. re ia al 214 | 
Tel, Construction s4 ‘x 86 40 4 
Tel. Manufacturing .. es 93 104 1 


The great activity that has prevailed all over the world in con- 
nection with manufacture of telegraph and kindred specialities 
shows to a marked extent in the improved position as regards the 
finances of the more important companies. With the prospect of 
cheaper coal and other items in the near future, they should 
do still better in the coming century. National Telephones started 
1900 at 43, and finish it up at 44; those who have to endure the 
present state of the London streets are miserably coguisant of the 
reason for the fall. 


bise m saiia 
F ~ 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Issue. NAME. 


1807. | 1808. 1899. 
96,900 | African Direct Telegraph, 4 % De 15 aa .. | 99 —103 
119,700 | Amason Telegraph 5 a Debs., tae 1 to 1, 250 Red owe *. | 85 — 90 
822,700 | Anglo-American Telegraph ... 3 7 £3 98. 73/6 52 — 55 
8,088,540 Do. do. 6 Y, Pref. 6%|16%/6 %| 97 — 99 
3,088,540 Do. do. Deferred we (188. Y I 78. 10 — 103 
44,000 | Chili Telephone, Nos. 1 to 44,000 4 3 4 & 3— 3 
13,333,300$; Commercial Cable 8 8 8 170 —180 
1,589, 4961 Do. do. Sterling 500 year 4 4 5 T Deb. Stock Red. Stock 88 *. 102 —104 
16,000 | Cuba Telegraph ets iah 10 79 8 7% $ 
6,000 Do. 10 % Pret. 6... „ | 10 10 J 10 % 1 n 
12,931 | Direct S e ri gs 980 as is 514 4 4 3 4 
6,000 ee do. 10 Cam. Pret. ... 2 | 510 Pa 9 — 10 
30,000 D do. 4% iz s s 100 —104 % |100 —104 
60, 7107 Direct United States Cable. ode as 20 34% 34% 3 * 10 — 103 
108,300 | Direct West India Cable, 44 % Reg. Deb. a 99 —102 
4,000,000 as es Ord. Stoc a ss i 7 % 7 % | 7 * 185 =M 
1,826,888 3 Pref. Stock ; y 
1,432, 2687 Mort. Deb. Stock Red. 110 —114 110 —114 


250, 000 Eastern Extension, 33 and China Telegraph .. 10 | 7 7 % 7 & n 144 | 132— 14ł 
50,000 Do. Nos. 250, 601 5 at £3 pm. all pd.) £6 pd. ens y 93— 93 
320, 000? Do. 4% Deb. Stock fi 3 ee Stock 4% | ‘ae 113 —118 113 —118 
Eastern and South African egraph, 4 ort. Deb. ` , x 
300,000 Nos. 1 to 3,000, red. 1909 eee nee 100 —103 100 103 


200,000%̈ꝶh;⁰ Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 18,000 99 —102%, | 99 —102%, 
180, 227 Globe Telegraph and Trust ies 68% 103— 102 101— 102 
180,042 Do. do. 6%, Pre. 15 — 154 15 — 154 
150,000 Great 1 5 ne 8 J Ta TE Dai, 10 10 123 31 — 33 31 — 33 
an u ©, 1 0 = 
82,000 J Halifax aj so winn Non 1 to 1,200 as} 100 xh 99 —102 | 99 ii 
17,000 do-European Telegraph .. 25 |10 10 * 48 — 52 48 — 
100,000 London Platino-Braxilian Telegraph, 6 % Debs. 6 & . 104 —107 104 —107 
72,680 | Montevideo Tel none; um „Nos. 1 to 72, 680 a 249 1— 1 $ 
86,492 Do. do. 8 % Eret, Nos. 1 to 86,403 4 4 5 1— 1 1 
590,000 | National Telephone, 1 to 590,000 ... ak 825 ie 6 6 5 45— 4§ 41— 48 
15,000 Do. 6 Cum. Ast Pref. : 6 6 6 12 — 14 12 — 14 
15,000 Do. 6 Y Cum. 2nd Pref. ... 6 6% 6 12 — 14 11 — 13 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 260,000 5 5 6 5 — 54 5 — 52 
2,000, O00“ Do. 3i Deb. Stock Red. 33 33 34% | 96 — 99 96 — 99 
500,000 Do. Deb. Stock Red. ies wae .. 101 —104 (101 —104 
171,504 | Oriental Telephone a Elec., Nos. 1 to 171, 504, tully paid 5 5 15%] — 11 
100,000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 . 4 ae | 101 —104 {101 —104 
11,839 | Reuter’s.. 5 5 P 5 3 Y 7— 8 7 — 8 
3,381 Submarine Cables Trust 925 ses 985 . we .. 123 —128 123 —128 
58,000 a River Plate Telephone ss 5 V6 7 * 44— 5 41— 5 
18,639 do. 5% Cum. pref. Nos. 1—16,639 ‘ise ; 5 — 5 5 — 
23,361 De do. Nos. 16,640 to 40,000 £3% pd. : 3i— 32 3i— 32 
179,947 Do. do. 5 52 Debs. ope eee eee e 0 ee 104 —107 104 —107 


171,000 | West African Telegraph, 5 % Debs... 
30,008 | West Coast of America, Nos. 1—30 000 and 53 031—659, 008 


150,000 Do. do. 4 % Debs., 1—1 500 gua. by Bras. Sub. Tel. 100 —1 100 —103 
207,930 | Western Tologrepi, Ltd, Nos. 1—207, 930 or sas 
75,000 Do 5 % Debs. 2nd series, 1906 di 4 —106 103 —106 
348,777 1 Fo Fi 4 % Deb. oe Red. i ime .. 108 —106 103 —106 
88,321 est India and Panama Telegra a 985 2 § 1— å §— 
34,563 o do. j 5 cen: lst Pref. 2 des — 7 6— 7 
4,669 Do do do. 6 % Cum. 2nd Pref 6 5— 7 5— 7 
80,000 Do do do. 5 % Debs., Nos. 1 to 1,800 5 ; . 105 —108 1105 —108 


ELECTRICITY SUPPLY COMPANIES. 


19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5 4 6%|6%| 7— 8 7— 8 be iri? 
12,000 Do. do. 7 Y Cum. Pref... 5 7 m EA 8i— 93 84— 93 si b 
50,000 Sharing Cross and Strand Electricity Sappy E des 5 7 8 9 V 9 — 103 91— 104 a 
20,000 do. do. 44% Cum. Pref. DI cua 885 bes 51— 6. 54— 6 sae bog 
34,000 Chelsea e Supply, Ord. . 5 6 6 6 V 61 — 7 64— 7 68 
150, 000 Do. do. b Deb. Stock Red. ... Stock 42 ei . 110 —113 111 —114 ave "i 
70,579 | City of London Electric fisting, 40,001—110, 579... | 10 10 6 4%] 9 — 10 9 — 10 
40,000 = Cum. Pref., 1 to 40, 10 | 6 *. 13 — 14 13 — 14 133 
400,000 5 Deb. Stock, Scrip. (iss. at £115) ‘all paid — | 5 tas . |125 —130 125 —130 jsi 
40,000 Conny of Ene & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 nil | nib | 4%] 84— 91 84— 21 Sa a 
20,000 do. do. 6 % Pref., 40,001—60,000 100;6% 6 W. | 114— 124 | 114— 12 12,4; 12 
200,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rad. . he ... 108 —111 (108 —111 si Ane 
35,500 | Edmundson’s Elec. Corp., Ord. Shares asi 615% G * sate 44— 5 44— 5 43 43 
75,000 Do. do. 44 V 1st Mort. Deb. Stock.. 100 .. 102 —105 103 —106 105 : 
110,000 | London Electric Supply Corporation, W aa S| sas 925 11— 2 11— 2 * wae 
49,840 Do. do. do. 6% Pref.| 5 6%|.. | 4— 5 4— 5 
250, 000 Do. do. do. 4% 1st Mt. Db. Stock Rd. Stock .. | 98 —101 xdj 98 —101 xd ; 
85,000 | Metropolitan Electric Su ly, 101 to 62,500 ae 10 6 5 * 5 12 — 13 12 — 13 ' 
220,0007 Do. 44 Mortgage 5 Star . 112 aa 112 —115 : 
250,000 Do. 34% Mort. Deb. Stock Red. . sis 1 —101 98 —101 n 
6,452 | Notting Hill Electric Lighting 95 299 gii wi 6 5 44— 154 | 144— 153 ` 
40,000 | St. James's and Pall Mall Electric Light, Ord... 5 14 150 1 15 — 16 15 — 16 es Wee 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 10 5 of 84— 92 sich sii 
150,000 Do. do. 34% Deb. Stock Red. 100 —103 se DI 
12,000 | Smithfield Market Elect. Supply, | Ord. ‘és sis 2— 2 825 zii 
50,000 Do. do. D eb. dae sà 100 ees es? sas 3 — 95 85 — 95 eee eee 
65,000 | South London Electricity Supply, yii ee 85 oe es ase 21— 33 24— 32 sie s.. 
79.900 Westminster Electric Supply, Ord., 101 to 80.000. a 5 12 N 12 J 118 12 — 13 12 — 13 13 eee 
* Subject to Founders Shares. Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are deferred share fits used as 
. Divan pal in Tear and the fret part of tbe next. at = 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued, E 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


— 


E Tosoni NAME. yy Dividends Tor Gaoration e week ay 
; Share. Dec. 19th. „Hth. | Dec. Mth, 1900. 
t Highest | Lowest 
20,000 | British Aluminium 7 Y Cum. Pref. ... ‘es ia . | 10 84— 93 84— 93 Se 
300,000 Do. do. 5 % Ist Mort. Deb. Stock Red. Stock 91 — 95 91 — 95 8 
45,000 | British Electric Traction ii 825 sae we | 10 134— 14$xd) 134— 143 133 
50, 000 Do. do. 6 % Cum. Pref. agi 5 10 12 — 13 12 — 13 a 
350,000 Do. do. 5 % Perpetual Debenture Stock .. Stock 120 —123 120 —123 122 
85,0002 F British Electric Works Co., Ord. £1 shares, 50, 001 —135, 0000 — 1— 2 i 
50,000 Po do. 6 Cum Pref., 150,00 ͥ᷑ ...| ... oe — . 
500 Do. do. 43 V 1st Mort. Deb. 100 si * | 97 — 99 97 — 99 
70,000 | British Insulated Wire Ord. ... oes 8 5 15 V 15 7 20 Y 11 — 12 11 — 12 
70, 000 Do. do 6 % Cum. Pref 5]. iv isi 51— 64 51— 6} s 
90,000 | Brush ElecL , 1 to 90, 00000. 2 3 5 6 * 11— 13 17— 13 
90,000 Do. o. Non-cum. 6 % Pref., 1 to 90,000 2 2 — 2 2 — 2} 
125,000? Do. do. Perp. Deb. Stock ... Stock 106 —111 1106 —111 
108,710 Do. do. 4% % Perp. 2nd Deb. Stock s {S 103 —105 |103 —105 i 
30,000 | Callender’s Cable Construction shares, Nos. 1—30,000 121— 134 | 12§—- 13} 
40,000 Do. do. 65% Cum. Pref aw: ess 54— 54— 58 
90,000 Do. do. 44 % Ist Mort. Deb. Stock Red. 8 . 111 —115 111 —115 5 
206,297 | Central London Railway, Shares iii sis PA bs 91— 9 93— 92 92 94 
78,703 Do. do. Pref. half-shares ... ‘: | 3 42— i 44— 52 5¹ 
78,703 Do, do. Def. do. 8 a 4— 4— 4 4 
855,000 | City and South London Railway ... aes oi Stock 185 52 — 56 52 — 56 
37,500 Do. do. Ord. shares Nos. 22,501 to 60, 000 * | 10 8 44— 53 44— 
54,000 Crompton & Co., Nos. 4 to 5400 cs 83 i i 3 715 St— 4 Si— 4 
f 5 Ist Mort. ; 5 0 
100,000 £100, and 901 to 11,000 of £50 red 99 —102 | 99 —102 
99,261 Edison & Swan Utd. El. Lgt., A” shares, £3 pd. 1 to 99,261 5 11— 21 12— 23 | ... 
17,189 Do. do. do. A Shares, 01 017,139. 5 31— 44 3.— 4 . 
344,023 Do. do. do. 4% Deb. Stock Red ... | 100 .. 90 — 92 | 90 — 92 $ 
100,000 Do. do. 5% 2nd Deb, Stock Prov. Certs. all pd. 100 .. | 96 —100 | 96 —100 5 
112,100 | Electric Construction, 1 to 112,1... 2 6 2— 2 2 — 23 
25,000 Do. do. Cum. Pref., 1 to 25,000. 2 — | 28— 8 22— 33 
182,500 Do. do. 4% Perp. lst Mort. Deb. Stock ... Stock 102 —105 102 —105 5 
9,600? Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ... 2. | 10 10 — 11 10 — 11 sas 
30,000 | Henley’s (W. T.) Telegraph Works, Or ot 124— 133 | 124— 132 133 | 12} 
30,000 | Do. do. do. 4 % Pref... | 5 * 51— 51— 59 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock . {108 —112 108 —112 11:3 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works | 10 10 % 21 — 22 [21 — 22 212 
$00,000 | Do. do. do. 4% 1st Mort. Deb... 100 . . 100 —103 101 —104 | 1023 
$7,500 Liverpool Overhead Railway, Ord. ... is sae. æ | 10 32%| 8%— 8 8§— 8 = 
10,000 f Do. do. Pref., £10 paiĩde. 10 134— 134 134 — 133 
97,350 Telegraph Construction and Maintenance i —. | 12 38 — 42 38 — 42 40 394 
150,000 Do. 4% Deb. Bds. Nos. 1 to 1,500 Red. 1909 100 101 —104 101 —104 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... oe 5 10 — 11 10 — 11 
20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000... 5 15 51— 5 54— 52 
540,000 Waterloo and City Railway, Ord. Stock ee —. | 100 3 YI 3 Yi 94 — 97 94 — 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
% Debentures of £100, 103—106. i 


propon ma Kensington Kepengen and Knightsbri Electric h Ordinary Shares £5 (fully 
Consolidated Telephone 9 and Maintenance, 3/—5 / ben ) ur as lst 5 S 6 1 14. 62 —73. De- 


National Electric Free Wiring, 19/6 paid, 140 | 106. Dividend, 1909, on Ordinary 
Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 16—17. T. Parker, £10 (fully paid), 16%. 
bo. 40. bret. TAi pd.), 10—104. , y paS 


i 
Bank rate of discount 4 per cent. (July 19th. 1900) 


a RN TER — N—ü—27—ñ NS — —— — 


* From Birmingham Share List. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ON RAPID VARIATIONS IN THE CURRENT THROUGH 
THE DIRECT-CURRENT ARC. 


By W. Duppgtr, Wh. Sc., Associate. 
(Paper read December 13th, 1900.) 


(Continued from page 1002.) 


Sounds Emitied by Very Short Arcs.—A very short hissing arc, so 
short that practically no light can get out from between the carbons, 
sometimes produces a shrill whistling sound, accompanied by a 
smal] tongue of green flame. The variation of P.D. and current for 
such an arc are given in fig. 8, in which the current and P.D. have 
varied between two limits, viz., 225 amperes at 24 volts and 
28 amperes at 9°5 volts, the former of which would produce a hiss- 
ing arc, while the latter values of the current and P.D. can only be 
explained on the assumption that the arc is short circuited by a bad 
contact, such as a loose piece of carbon. The whistling sound is 
5 due to the periodical short circuiting and relighting of 

e arc. 

Sounds Emitted by Very Long Arcs. The frying sounds emitted 
by very long arcs, noticed by Mrs. Ayrton,“ are probably due to the 
fact that long arcs are very sensitive as telephone receivers, as men- 
tioned in Part I., so that very slight variations in the current will 
cause them to give out sounds. In confirmation of this it may be 
mentioned that a very long silent arc can be obtained if the arc is 
supplied with current from accumulators which are not in use for 
any other purpose, and if the arc circuit be so arranged that no 
variations of the current can be induced or produced in it by causes 
outside the arc. 

It, on the other hand, the direct-current are be supplied by a 
dynamo, or if the arc circuit be placed so that there is mutual 


* The Electrician, Vol. xxxiv., p. 338, 


induction between it and leads carrying a dynamo current, then the 

long are will give out a sound corresponding with the rate at which 
the dynamo segments pass the brushes. This explanation was, I 
believe, first suggested by Prof. Ayrton and Mr. Mather. 

Intermittent Arcs.—If a direct or alternate-current arc be blown 
out by means of a jet of air or CO,, or by means of a transverse 
magnetic field, it will, under suitable conditions, relight itself; and 
if the blowing be continued, the arc will be extinguished and 
relight itself again and again with great rapidity, giving out a harsh 
sound. The rapidity of these intermittances may be very great; 
M. Blondel* has found them to be as high as 3,000 to 4,000 per second 
in the case of the alternate-current arc, and M. Abrahamf has 
obtained 100,000 per second in the case of the flame discharge. 

It was suggested by Prof. Fitzgerald that this intermittance of the 
arc might be used to produce some high-frequency alternating cur- 
rent which I required. I therefore tried rendering a direct-current 
carbon arc, in series with a self-induction, intermittent by means of 
a magnet. With this arrangement the rate of intermittance was 
irregular and not very high, probably owing to the E.M.F. of my 
source of supply being too low, although E.M.Fs. up to 300 volts 
were employed. 

In order to try and overcome this irregularity, I connected a coa- 
denser (about 5 mf.) between the terminals of the arc, when to my 
surprise I found that the direct-current arc was intermittent even 
when not blown in any apparent way either by a stream of gas or 
by a magnetic field, and, further, that no self-induction in senes 
with the arc was necessary. 

Here then was a puzzle—a direct-current solid arc burning under 
ordinary conditions with resistance in series, and supplied with 
current from accumulators, became intermittent and gave out a 
musical note on simply shunting the arc with a condenser. 

Leads were, of course, employed to connect the condenser as à 
shunt to the arc, and on twisting these leads together so as to 
destroy the small amount of self-induction which they possessed I 
found that the musical note stopped, to be started again on 


La Lumiere Electrique, 1893, Vol. xliii., p. 54. 
t Société Francaise de Physique, "“ Séances, 1899, ii. p. 70. 


i 
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separating the leads; and on interposing in the condenser circuit a 
loose coil of wire, the sound was greatly magnified. Hence the true 
statement of the facts is that given below. 1 

Musical Arc.—A direct- current are of suitable length and current, 
between solid carbons, will give out a musical note if it be shunted 
with a condenser in series with a self-induction, as in fig. 9, even 
though the source of supply of the current be perfectly constant and 
the arc be protected as far as is possible from any outside cause of 
disturbance. [Experiment.] 


I find that the musical note is produced by oscillatory currents 


flowing in the circuit composed of the condenser F, the self- 
induction L, and the arc, fig. 9, and its pitch is deter- 
mined§ by¢{the periodic time of this circuit—that is, by the 


The question ia, can the are fulfil these two conditions? Messrs. 
Frith and Rodgers“ have experimentally determined the value of 


E, which they call the resistance of the arc, for various arcs, and 


they found that while was always + when both carbons were 


cored, it was, on the contrary, always — when both carbons were 
solid, and that it was as small as —2 ohms for a 4-ampere solid arc. 
Now the resistance of the condenser circuit, r, external to thel con- 
denser, can easily be made less than 2 ohms, iso that the} arcYcan 
fulfil both the necessary conditions. í 


Very SHORT Hissina ARCO. : 
Carbons + 11 mm., cored “ Apostle”; — 9 mm., solid Apostle.” 


VURRENT. 


P r 


ZERO Line. 


Scales: — 1 mm. = 1'5 volt = 10 ampere: g οο second. 
Fig. 8. 


relation between the capacity, self-induction, and effective 
resistance of the circuit. Neglecting the resistance, which it 
will be shown later must be small, the periodic time of the circuit 
r = 21 Lr, and this has been found, by judging the pitch of 
the note by ear, to be approximately correct, so that for lecture pur- 
poses Kelvin’s law can hy this means be easily demonstrated. 

It must be remembered that although we have an alter- 
nate current through the condenser and self-induction, the 
source of supply is not an alternating one, and that it is the arc 
itself which is acting as a converter, and transforming a part of the 
direct current into alternating, the frequency of which can be varied 
between very wide limits by altering the self-induction and capacity. 
The upper limit I find to be about 10,000 ~ per second, and the 
lower limit, if such exists, is well below 500 ~ per second. 

It has long been known that a train of oscillations of almost any 
frequency can be obtained on discharging a condenser through a 
suitable inductive resistance, but, of course, these gscillations have 
a rapidly decreasing amplitude, and the means of supplying energy 
to such a circuit, so as to maintain the amplitude of the swings 
constant, other than by means of a varying source of power having 


Fia. 9. 


the same periodic time as the circuit, has been wanting. It is, 
therefore, necessary to inquire under what conditions it is possible 
for the arc to cause the source of direct current to supply the energy 
necessary to maintain the oscillations in the condenser circuit when 
once they have been started. 

If the resistance in the main circuit in series with the arc is large, 
and if 3v be a small instantaneous change in the P.D. between 
the terminals of the arc, 5 a the corresponding small change in the 
current through it, and r the resistance of the condenser circuit, not 
including the condenser; then, during the time this small change 
lasts, sufficient energy may be supplied to the condenser circuit to 
make up for the energy dissipated there, in ohmic losses, if the fol- 
lowing conditions are fulfilled (see Appendix IT.) :— 


8 v : 
1. —, negative. 
E gativ 


; E numerically greater than 7. 


I will now describe some observations on the musical arc which 
tend to confirm the above conclusions. 


Arcs between solid carbons for which 95 is always negative 
A 


work well, while those between cored carbons for which 2. 


is positive I find will not work under any conditions. Experiment.] 
The largest negative value of = given by Messrs. Frith and 


Rodgers is 2 ohms for a 4-ampere solid arc, and it is probable that 
it did not exceed 2°5 ohms for the smaller currents, viz., 3 to 3°5 
amperes, which I used. According to the above conditions, 2'5 ohms 
should be the limiting resistance of the condenser circuit; by 
experiment it was found that when the resistance of this circuit 
was increased to 2'4 ohms, the oscillations stopped, and could not 
be restarted. [Experiment.] iz 

It is evident that besides the resistance there are other causes, 
such as hysteresis, which tend to dissipate the energy in the con- 
denser circuit, and stop the arc giving its note. The hysteresis in 
an iron-wire core introduced into the self-induction will instantly 
stop the note. [Experiment.] Any complete circuit such as a ring 
of he placed near the self-induction has the same effect. [Experi- 
ment. 

On several occasions before the importance of these causes of the 
dissipation of the energy was realised, considerable trouble was 
experienced in tracing the reason of the arc failing to give its note. 
As examples, in one case it was traced to an ammeter, and in another 
to the tinfoil in the condenser, which were acting as short-circuited 
secondaries to the self-induction coil, which had been placed too 
near them. [Experiment.] 

The relation between the self-induction, capacity, and frequency 
can be very easily demonstrated by playing a tune on the are 
by varying either the capacity or the self-induction by means of 
a key-board. [Experiment.] Another method of varying the 
self-induction is by separating or bringing closer together the turns 
of the coil, as if playing on a concertina, the relative positions of 
the turns determining the self-induction and the pitch of the note. 
The musical arc can be used as a means of comparing self-inductions 
or capacities by comparing the pitch of the notes produced. 

The “enclosed arc ” will work equally as well as the open are, 
though the note given out is not so audible, owing to the globe; but 
it can easily be made so by taking advantage of some of the tele- 
phoning effects mentioned in Part I. 

The alternating current through the condenser circuit may be as 
large as from 8 to 5 amperes R. M. S. value, and the direct current in 
the main circuit also varies considerably, depending on the amount 
of resistance in the circuit. This condenser current is sufficient to 
show experiments with alternating currents which do not require 
much power, and is very convenient in many cases for lecture 
purposes, as the frequency, and any changes in it, are at once 
evident from the pitch of the note given out by the arc. Magnetic 
space telegraphy can easily be demonstrated on a small scale by 


* Proceedings of the Physical Society, 1896, Vol. xiv., p. 307. 
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using the self- induction coil as the transmitting circuit. ¶ Experi- 
ment.] Several ares can be used in series when more power is 
required in the condenser circuit than can be obtained from one arc 
alone. l 
For the convenience of those who may wish to repeat these 
experiments, I append a table of good working conditions for 
open and enclosed arcs. The exact figures need not be strictly 
adhered to, as the musical arc will work over a wide range of 
conditions. It may, perhaps, be well to mention that only con- 


densers suitable for high voltages should be used, as although the 


P.D. arc is only 50 volte, the P.D. condenser rises to several hundred 
volts. 


TABLE oF Data or MUSICAL ARCS. 


— Open aro. Enclosed aro. 
Carbons both solid. Conradty. Electra, 

Diameter ee ie, Bois 9 mm. 13 mm. 
Arc length ... „ .. 15 mm. 1˙0 mm. 
Arc current... se T 3'5 amperes 5 amperes 
Resistance in series R 42 ohms about 28 ohms 
Self-induction of L a 53 x 10—h. | 53 x 105 h. 
Resistance of L and leads 0°41 ohm 0°41 ohm 
Capacity of condenser F r. . . 11 to 5˙4 mf. | 11 to 54 mf. 
R. M. S. current through condenser 

when capacity = 5'4 mf. 3 amperes 4'5 amperes 


Metal Electrodes Switch Contacts.— In connection with the above 
experiments the attempt was made to replace the carbons by metal 
electrodes, when I found that on trying to shunt the metal arc with 
a condenser it went out, no self-induction except that of the leads 
being used. [Experiment.] Of course, whether the arc is extin- 
guished or not depends on the capacity used to shunt it, and on the 
other eonditions of the circuit; thus, in the present case, with a 
3-ampere arc between 6 mm. diameter copper electrodes and a resist- 
ance in series of from 50 to 60 ohms, it was found that the arc was 
always extingushed when shunted with a condenser having a capacity 
from 0°6 to 5'4 mf.,-though with the smaller condenser, 0°6 mf., and 
longer arc lengths the extinguishing was not quite so certain. 
Condensers larger than 5°4 mf. were not tried, though I have no 
doubt that they would prove even more effective. 

This experiment is very instructive as showing how very soon the 
metal arc becomes practically non-conducting after the current 
through it is interrupted, for if we consider that the current through 
the arc is reduced to zero at the instant of first connecting the con- 


denser, and remains zero unless the arc rolights, then the time 


required for the 0°6 mf. condenser to charge up to ( l- 5 ). or 63 


per cent. of the supply voltage, i.e., 126 volts, is about 574,,th of a 
second. So that we may consider that if the current through the 
metal arc is interrupted for about 5,4;,th of a second, even applying 
about three to four times the normal voltage,“ will not cause it to 
relight. This is very different from the case of the arc between 
cored carbons, for it is well known that the current through a 10- 
ampere cored arc may be interrupted by opening a switch in series 
with it for, say, a quarter-second, and yet the arc will relight on 
closing the switch again, owing to the high conductivity of the 
vapour left, when the arc is extinguished. The comparison is, how- 
ever, not quite a fair one, as it might be expected that with the 
larger current, viz., 10 amperes used with the cored arc, more con- 
ducting vapour would exist than with the 3 amperes used for 
the metal arc, and that it would therefore take longer for the 
vapour column of a 10-ampere arc to cool down and attain a high 
resistance than that of a 3-ampere arc. 

In order to make a fair comparison, the metal electrodes were 
replaced by cored carbons and a 3-ampere arc obtained under as 
nearly as possible the same conditions as the copper arc. This 
cored arc could not be extinguished even on shunting it with the 
largest condenser, viz., 5'4 mf. [Experiment], and it was found 
necessary, in order to make the cored arc go out on shunting, to 
reduce the current through it to below 1 ampere; but with such a 
small current the arc is rather unstable and liable to go out even when 
not disturbed in any way. Two solid carbons were also tried, and 
the effects were found to be intermediate between the cored arc and 
the metal arc, as a 2-ampere solid arc could just be put out by 
shunting with the 5'4 mf. condenser, whereas the 3-ampere metal 
arc always went out on being shunted with a condenser of as small a 
capacity as 0°6 mf., as already stated. 

The correct method of finding out whether the are will relight in 
any given case after it has been extinguished on suddenly reducing 
the current through it, is the following :—Let 4, fig. 10, be a curve 
which might be drawn between the P.D. which will have to be set 


up between the electrodes to relight the arc, and the time that has 


elapsed since the arc was extinguished; and B the curve that 
connects the actual rise in P.D. between the electrodes (i.c., between 
the condenser terminals) and the same time. Then the condition 
for the arc to relight is that the curve B touches or cuts the curve a. 

Unfortunately we do not know much about the curve a between 
P.D required to relight the arc and time except that it starts from 
the P.D. at which the arc was burning at the instant it was 
extinguished, and attains a final constant value equal to the P.D. 
required to spark across between the electrodes. We can, however, 


* Direct-current metal arcs as above usually require a P.D. 
roughly about 30 volts. 
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form some idea of the steepness of the curve a at the commence- 
ment, for we know that, if the ‘arc fails to relight, the curve a lies 
between the ordinate at the time of connecting the condenser and 
the curve B, that is the ordinate at time nought. The shape of this 
latter curve, which represents the P.D. between the terminals of the 
condenser during charge, can be calculated from the known data of 
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the circuit; thus with the copper are mentioned above, which is. 
just extinguished by shunting with a condenser of 06 mf. capacity, 
.M.F. in circuit being 200 volts, resistance 56 ohms, and self- 
induction of leads neglected, the curve B will start with an initial 
steepness of about 6 x 10° volts per second. In spite of this very 
rapid rise of curve B, it will generally fail to intersect the curve a 
for the 3-ampere copper arc, so that the apparent resistance of the 
copper arc seems to increase at a very high rate after the current 


through it is stopped. 
(To be coneluded.) 


— ESE 


THE PARIS EXPOSITION OF 1900.° 


By CARL HERING. 


(Concluded from page 1004.) 


Tue telegraphone was one of the very few entirely novel inven- 
tions of promising value exhibited. This extremely ingenious 
and very interesting invention of Poulsen, a Dane, has been so 
thoroughly described in the journals that a mere mention will 
suffice here. It may be said to be a magnetic phonograph in 
which a long hardened stecl wire is passed rapidly near the magnet 
of a telephone receiver, the magnetic variations of which are thereby 
recorded on it in the form of permanent magnetism. By then 
passing this wire under small pieces of iron attached toa diaphragm 
the same sounds are reproduced. I had the pleasure of hearing such 
a reproduction, and can vouch for the statement that it is much 
clearer than from an ordinary phonograph, as there is an entire 
absence of that objectionable scratching noise, there being no 
mechanical contact at all. Its suggested applications are numerous, 
including duplex and multiple telephony. a 

Those interested in the controversy between the vertical and 
the horizontal telephone switchboard found a good opportunity to 
compare them, as cach was exhibited by its most ardent defender, 
the vertical board being advocated by one of our large and 
prominent companies, and the horizontal by a similarly prominent 
German company, which is introducing it in its country, notably 
in Berlin. The chief advantage claimed for the latter is that two 
operators sitting on opposite sides can use the same board, and that 
therefore the length of board for the same number of subscribers is 
halved. | 

Electro-chemistry was one the electrical classes in which the most 
pronounced recent development was shown, although the exhibits 
were not sufficiently complete to show the true state of that art. 
This branch of electrical science has opened what promises to be 
one of the important fields in which there is an opportunity for 
great development. Products which not many years ago existed 
only as rare and expensive specimens, and some which were not 
even known, are now made electrically by the ton. 

Electric furnaces were shown in operation. There was also a 
very fine exhibition of the extremely interesting collection of pro- 
ducts obtained by Moissan in his classical researches. Judging from 
two other large exhibits, copper is successfully deposited directly 
in the form of mechanically strong tubes, simultaneously with the 
process of electrolytic refining. A single company in Germany 
refines electrically about 5,100 ounces of gold and 24,000 of silver 
a day. 


© Inaugural address by the President at the 147th meeting of the 
American Institute of Electrical Engineers, New} York, October 
24th, 1900. 


vol. 47, No. 1,205, Dacmunza 28, 1000 THE ELECTRICAL REVIEW. 


1041 


8— nn ee H— Lae aS Se gS 


A very large ozone apparatus was shown in operation, for steri- 
lising 200,000 cu. met. of water per 24 hours by the Marmier and 
Abraham process, but a confirmation of the claims made is very 
desirable. . 

The interesting process of Goldschmidt for obtaining very high 
temperatures of about 3, 000“ C. by the combustion of aluminium 
mixed with metallic oxides was well exhibited and deserves mention, 
although only of indirect interest to electricians. The expense 
of the aluminium naturally limits its application, but this seems to be 
more than balanced in some cases by the other advantages. It is 
already in commercial use for obtaining pure metallic chromium and 
manganese for the iron industry, and for welding rails and tubes, or 
mending broken iron i 

In accumulators there was shown a general tendency, though not 
a universal one, to use Planté positives and Faure negatives, a com- 
bination which seems to have given the least trouble. Accumulators 
are now the rule and not the exception in Continerftal lighting and 
traction stations. Now that the fundamental patents have run out 
in this country, we ought to use them more freely here. As an elec- 
trical fly-wheel and a comforting reserve in a central station, the 
accumulator has no equal. 

It is impossible, of course, from mere inspection, or from cata- 
logue data, to judge of the success of the light weight accumu- 
lator for transportable purposes, notably for the automobile. But 
from the awards of the jury, which were based on reliable knowledge 
of their performance, the Fulmen, the Pulvis and the Phœnix were 
among the best of these; all three are French. 

The most satisfactory development in primary batteries is that 
inventors—or perhaps the capitalists—seem to have at last been 
convinced that it is cheaper to burn coal than zinc. 

A very interesting and promising method was shown in operation 
by its inventor, Rieder, for electrolytically engraving deep, hard 
steel dies, such as are used for pressing the reliefs on coins and for 
embossed work in general. A porous negative of plaster of Paris, 
saturated with chloride of ammonium, is lightly: pressed against the 
steel blank and the metal is dissolved off electrolytically by a 
current, wherever the negative touches it. The cost is said to be 
only half that of the usual hand method. 

The exhibitions of instruments were very fine, chiefly from France, 
England and Germany, but it would take too long to enter into a 
discussion of them here. That a d’Arsonval galvanometer is made 
with a sensitiveness of 1˙2 x 10-!° amperes per mm. deflection, is 
of interest ; it is claimed to be the highest sensitiveness yet reached 
with that type of instrument. 
instruments which are not generally used in this country, but 
which are very convenient, are the phase meters of Dobrowolsky, 
indicating directly the difference in phase. A curious, but charac- 
teristically European criticism of a certain world-renowned type of 
American instrument, was that “they are bad, because they are 
expensive.” | * 

The very general introduction of micanite, an American invention, 
for generators and motors, is of interest. 

The electric plant supplying the Exhibition did not seem to be a 
success, judging from the very numerous stoppages, and the exces- 
sive variations in the voltage. 

The largest number of electrical exhibits were naturally from 
France. Among the foreign countrics Germany was far shead of 
all others in importance, and promises to become the leading manu- 
facturing country for electrical goods in Europe, if it is not eo 
already. One company alone employs 14,000 hands, and ranks with 
our largest American company. It is of interest to us that this 
successful company uses American methods quite largely. The 
Reichsanstalt, that creditable German institution, has no doubt 
contributed to the rapid strides made by that country in the elec- 
trical industries, and shows what Government aid can do for the 
industries of a country. England has already started its electrical 
standards laboratory of the Board of Trade, a very interesting and 
creditable government departnient, which was shown to our Insti- 
tute this summer during its first official visit abroad. France has 
its Central Laboratory, and is considering the enlarging of its 
Government department; Russia has a large Government electrical 
laboratory. The United States alone, among the large countries, 
has practically nothing of the kind. 

Switzerland follows Germany in importance. The United States 
and England were inadequately represented in this department 
for reasons already mentioned, although there were some excellent 
‘exhibits from each. The lists in the catalogues cannot be taken as 
a guide in such a comparison, because a simple little device of no 
importance has the same prominence there as a large important 
exhibit of several thousand horse-power of machinery. Moreover, 
many American exhibitors who were entcred in the catalogues, did 
not exhibit. In one class alone, the number of actual exhibitors was 
only 40 per cent. of that in the catalogue of the United States 
exhibits, and many of these were quite small. It would, therefore, 
not be just to judge the state of this industry in our country by the 
exhibits or by the awards. 


A characteristic difference between American and foreign practice 


in manufacturing, for instance, such goods as dynamos and 
motors, is that here the manufacturer establishes certain well 
studied and well developed standard types and sizes of machines 
once for all, and then reproduces them in large numbers, making 
the parts interchangeable. The foreign manufacturer, on the other 
hand, constructs each machine according to the detailed specifica- 
tions of the one ordcring it. He argues that if he should make 
bids with standard sizes in stock, the purchaser would accept the 
bid of someone else who would construct the machines exactly 
according to the specifications. As a matter of fact, however, it 
was noticeable that those companies which have adopted the 
American method, were, as a rule, the most successful. There is 


Among the station and laboratory 


also a field in and around Paris, at least, for American methods of 
managing and operating electric tramways, as existing practice is 
there very poor. : 

Another difference is that here the manufacturer, as a rule, 
devotes his whole effort to a single class of goods, and makes these 
in large quantities, while abroad he attempts to make a large range 
of widely different kinds of articles ; this seems practical only 
when each branch is a large business in itself. , 

Still another difference is in the fine external finishing of even 
those parts of an apparatus which are concealed. Their argument 
is that all parts of a well-made apparatus ought to look well, and 
that it will then be handled with greater care and . Here 
we would consider it a useless expenditure of money to polish all 
the concealed mechanism of arc lamps, for instance. The foreigner, 
however, is apt to judge our goods from his standpoint, at least 
until he can be convinced of their advantages. 

The Jury of Awards had many delicate questions to settle, both 
technical and diplomatic. While mistakes are possible, it is more 
than likely that complaints of exhibitors can generally be traced. to 
unworthy or inadequate exhibits, or to circumstances beyond the 
control of the jurors. One half the jurors were French, and in the 
electrical group they were very liberal and generous to the foreign 
exhibitors, more so than to their own countrymen. If they erred 
at all, it was on the side of generosity, for which they deserve our 
thanks instead of abuse. Only two of the United States jurors for 
the electrical group were members of the Institute. 

The Electrical Congress was an international gathering of about 
1,000 engineers and scientists interested in the subject of electricity, 
and as a convention it was a great success, giving an opportunity of 
making many acquaintances and friendships among men of the 
same calling in widely different parts of the world. The French 
deserve great credit for its organisation and management. A large 
number of papers were read, varying in quality from very good to 
poor, reports of which have appeared, and are appearing, in the 
journals. The social features of the visits to the neighbouring 
electrical installations were well arranged and very enjoyable. Our 
Institute was represented by all of its six delegates, three of whom 
were elected officers of the Congress. All of the official United 


States delegates were members of the Institute. 


As a gathering of official delegates appointed by the various 
Governments to settle questions concerning units, this Congress 
came very near accomplishing nothing at all. Had it not been for 
the efforts of two of the United States delegates, both members of 
our Institute, this very important.feature of the Congress might as 
well have been omitted. It was due to the convincing appeals of 
our member, Mr. C. O. Mailloux, that the Chamber of Delegates 
reversed its former decision to take no official action on units and 
names, and adopted without a dissenting voice the recommenda- 
tions of its committee, in which our Past President, Dr. Kennelly, 
ably represented our Institute. These adoptions were that the 
name of “gauss” be given to the C. d. S. unit of magnetic 
intensity or flux density, and “maxwell” to the C. Gd. S. unit of 
magnetic flux. The practical units will then generally be the 
kiloganss and the mega-maxwell. All the other propositions of 
the Institute were withdrawn in committee when it was found that 
they could not be adopted. The only other action taken by the 
official delegates was a unanimous expression of opinion that elec- 
trical energy should be considered as a property to be protected by 
law like any other. | 

The reason no further official action was taken concerning 
names and units, as suggested by the Institute, is, in the opinion 
of the writer, that our propositions were new to many of the 
delegates, not having been discussed fully in their different coun- 
tries before the meeting of the Congress. At the International 
Congress of 1891, at Frankfort, when our Institute endeavoured, 
through its delegates, to have the names gauss and henry adopted, 
the reason for the failure was the same, and in the report of our 
delegates“ it was recommended that in future our propositions 
should first be thoroughly discussed in the societies and journals 
of the different countries, leaving to the Congress only the final 
decision on well understood propositions. Had this recommenda- 
tion been followed in the present case we might have accomplished 
still more. Any further recommendations of the Institute should 
be decided upon as soon as practicable and be made the subject of 
international discussion in the journals and societies in preparation 
for the next International Congress, whenever that may be. 

The first meeting which our Institute held abroad was a 
memorable event, and bids fair to be the beginning of a series of 
international meetings of electrical engineers. It brought the 
Institute into considerable prominence abroad, increased its in- 


- fluence, and afforded great pleasure to those of its members who 


attended. When it was first suggested by a member of Council 
some years ago, to hold a meeting this year in Paris, the pro- 
position was met with some ridicule, but its success, and the benefit 
the Institute derived from it, shows that the venture was not 
an unwise one, and that such meetings ought to be repeated. 
While we may have just pride in feeling that some branches of 
electrical engineering are better developed here than in other 
countries, and that our method of manufacturing certain classcs 
of goods is superior, yet we should not forget that others who 
have worked equally hard in other countries often reach conclu- 
sions differing from ours, and which may well be worth our 
while to consider. Although our typically American practice of 


manufacturing standard types in large quantities and with inter- 


changeable parts undoubtedly has great advantages, yet that is 
the very method which tends to retard development in those 
types, as it makes one hesitate, perhaps too long sometimes, to 


° Trans. Amer.LE.E., Vol. 8, p. 546. 
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make improvements. On the other hand, the typically European 
method of building almost every machine differently gives an 
excellent opportunity for developing them, but precludes whole- 
sale manufacture at reduced cost. Such International meetings, 
therefore, can hardly fail to be a benefit to all who take part, as 
they enable one to find, through personal observation and per- 
sonal intercourse, that which is the best the world over, just as 
our home meetings bring before us the best in ourown country. If 
we want to manufacture the best there is, especially if we want 
the foreigner to buy it from us, we should have international 
intercourse. | 
In London, our sister socicty, the Institution of Electrical Engi- 
neers, entertained us with true English hospitality for three well 


filled days, with a most delightful programme, in which pleasure and 


instruction were harmoniously combined. It will long be remem- 
bered by the 28 or 30 of our members who attended, as one of the 
most enjoyable features of the whole meeting. In Paris the official 
joint meeting with the British Institution, held in the National 
Pavilion of the United States, through the courtesy of Commissioner 
Peck, was well attended and was followed by receptions of 
both institutions, visits to objects of interest, and the Elec- 
trical Congress, making a total of two well filled weeks of 
international intercourse between electrical engineers, and con- 
stituting one of the most important meetings in the history of 
the Institute. 

The success of our first meeting abroad should encourage us to 
follow the excellent example of the Institution of Electrical Engi- 
neers by making official visits to the different foreign countries to 
study their practice and examine their work. Our foreign colleagues 
will then be encouraged to visit our country, as many of them have 
18 17 to do next year on the occasion of the Pan-American 

xhibition in Buffalo. 


THE GERMAN ELECTRICAL ENGINEERING 
INDUSTRY. 


(Concluded from page 966.) 


THe company's cable works on the Upper Spree were 
extended, and have plenty of work, but complaint is made that, not- 
withstanding the high prices of raw copper and india-rubber, the 
pressure of competition prevents a corresponding rise in the price 
of cables. As far as the glow lamp factory is concerned, the produc- 
tion exceeded that of the previous year by over 1,000,000 lamps. 
The Nernst lamp has been tested in some of the small towns, and is 
now being introduced in Berlin, but the workpeople require properly 
training before it will be possible to turn out this type of lamp on 
a large scale. With regard to electric tramways, the company was 
interested in the construction of 70 lines, which are partly in opera- 
tion and partly in progress, of a total length of 108 miles, and an 
equipment of 400 motor cars. At present 31 tramway plants are on 
order, and agreements have either been entered into or are in course 
of conclusion for a still larger number for the current year, includ- 
ing proposals for Buenos Ayres and Jassy. The report remarks further 
that 23 electricity works were either completed or extended during 
the year, and 26 others are either in course of construction or on 
order. It has already been mentioned that the company has under- 
taken contractor’s work, and it should also be stated that it is also 
largely interested as an investor in numerous undertakings. These 
include the electro-chemical works at Bitterfeld and Rheinfelden, 
the Berlin Electricity Works, the Oerlikon Engineering Works, 
various tramways, and banks for the promotion of electrical enter- 
prises. The number of workpeople employed by the company on 
October 1st, 1900, comprised 17,361, of whom 8,246 are engaged in 
the engineering works, 2,808 in the cable factory, 1,150 in the lamp 
factory, and the remainder in other departments. 

The Elektrioitäts Aktien Gesellschaft vormals Schuckert & Co., 
of Nuremberg, is another undertaking which stands in the front 
rank of German electrical engineering works. The growth of the 
undertaking will be understood from the fact that in order to co 
with the increasing business, it was found necessary to increase the 
share capital of £900,000 in 1895 to £1,125,000 in 1896, to 
£1,400,000 in 1898, and to 42, 100, 000 in 1899, and the 
dividends paid were 14 per cent., 14 per cent., 14 per cent., 
15 per cent. and 15 per cent. respectively during the five years. 
The ordinary capital has been supplemented by a bond issue of 
£1,000,000, half of which was raised over a year ago. As to the 
extent of the company’s operations, it should be pointed out that the 
value of the.output of the chief and branch establishments in Ger- 
many amounted to £3,850,000 in the past financial year as compared 
with £3,325,000 in the preceding 12 months, and the net profits 
were £462,451 and £320,901 respectively, or an increase of £141,550. 
Coming to consider the question of manufactures, the company’s 
report notes that the number of dynamos and transformers con- 
structed advanced from 6,330 of 234,000 E.. in 1898 to 8,242 of 
267,350 H.P. in 1899. The production of arc lamps increased by 
26 per cent., measuring and controlling instruments by 20 per cent., 
aud electricity meters by 75 per cent. An interesting reference in 
the report deals with the contentious question of depreciation. 
It is shown that the following percentages were written 
off for depreciation in accordance with the practice pursued in 
1898 :—Buildings, 2 per cent. ; machinery, 10 per cent.; laboratory, 
15 per cent. ; tools, 25 per cent.; and patterns, 60 per cent. It has 
already been remarked that an increase in the share capital to the 


extent of £700,000 was made in 1899. Of this sum £600,000 was 
issued for the purpose of acquiring shares in the Continental Com- 
pany for Electrical Enterprises, of Nuremburg. This transaction 
was completed last April, and the Schuckert Company now holds 
28,820 shares in the Continental Company, to which reference may 
be made on a future occasion. As an investor the company is also 
interested in the Austrian Schuckert Company, the Rhenish 
Schuckert Company, and the British Schuckert Electric Company, 
the Russian Schuckert Company, the Compagnie Creil, and other 
undertakings. The report states that the business of the English 
company has been slowly developing, although it has been largely 
successful recently. During the past financial year numerous 
central stations were completely equipped by the company and 
machinery supplied to others, and in addition to Germany, plant 
was delivered for the Antwerp electricity works, the Athens Gas 
Company, the Madrid tramways, and the Turin tramways. At the 
present time many works are in progress, including the equipment 
of the tramways in Christiania, 4,000 H.. for electro-chemical pur- 
poses in Italy, whilst the company has undertaken the construction 
of water-power plant for a Norwegian company at Kykkelsrud, 
where 50,000 H. p. is to be brought into industrial use. The company 
now employs 1,082 officials and 7,413 workmen in its German 
establishments. . 

The Union Elektricitäts Gesellschaft, of Berlin, which controls 
the Thomson-Houston tramway system in Germany, was first estab- 
lished in 1892 with a share capital of £75,000, and has agood record 
for a comparatively young company. In 1895 the capital was 
increased to £150,000, and in 1898, when the company acquired the 
electrical department of Messrs. Ludwig Loewe & Co., it was raised 
to £900,000. The company has paid a dividend of 12 cent. in 
three successive years on a capital of £150,000, and the distributien 
for 1899 was 10 per cent. on £900,000. Since then it has been 
decided to issue further capital to the extent of £300,000, thus 
bringing the total to £1,200,000, and to raise a loan of £500,000 at 
the rate of 44 per cent. It is understood that the company is 
intimately connected with Messrs. L. Loewe & Co., and the busi- 
ness of the former for the current year is characterised as 
satisfactory. 

The Elektricitats Aktien Gesellschaft vormals W. Lahmeyer and 
Co., of Frankfort-on-the-Main, appears to have made noteworthy 
progress since 1894, when a loss of about £1,000 was incurred ona 
share capital of £85,000. In 1895 a dividend at the rate of 5 per 


` cent. was paid on that amount of capital; in 1896, when the capital 


had been raised to £117,500, the distribution was increased to 8 per 
cent. ; in 1897, with a capital of £200,000, to 10 cent. in 1898 to 
11 per cent., and in 1899, when the capital was advanced to 
£300,000, the dividend paid also amounted to 11 per cent. The net 
profit for the past financial year reached £60,600, as compared with 
£37,334 in 1898. In April last it was decided to further increase 
the capital by an issue of £200,000, which has been subscribed by 
the shareholders and the Darmstadt Bank. With regard to the 
works carried out by the company during the past year, the report 
mentions the power installation completed at Henrichenburg on 
Dortmund-Ems canal, for the purpose of lifting vessels from 
one level of the canal to another. The utilisation of the gases from 
blast furnaces and coking ovens has also occupied attention, and 
installations were undertaken—one of 2,500 H.. at the Rombach 
ironworks in Lorraine, and a second of 650 H.. at the Marhirch 
ironworks in Alsace. A central station was equipped at Munster, 
Westphalia, with four gas engines each of 250 H. ., together 
with the necessary gas generating plant. This is th 

first municipal station which has been designed according 
to this system on such a large scale in Germany, and the 
installation is further noteworthy by reason of the operation in 
connection therewith of an electric tramway 54 miles in length. 
Apart from the supply of plant for tramways and central statjons in 
Germany, the company has gained a footing in Russia, where 
branches have been established in Moscow, Warsaw, and Kieff. Tho 
development of the business will, however, soon necessitate the forma- 
tion of a separate Russian company in order to undertake the work 
in that country. A short time ago the company had in its employ 
564 officials and 1,700 workmen. The latest information to hand is 
to the effect that the company has secured the contract for the supply 
of all the engines and electrical plant of 25,000 H.. required by the 
Charing Cross and City Electric Lighting Company. It is reported 
that the order has been obtained in open competition between the 
leading firms in England, Germany, ce, Belgium, Switzerland, 
and the United States. 

The Helios Aktien Gesellschaft, of Cologne, has apparently not 
been so prosperous during the past year as in 1898, but this is pro- 
bably due to the large increase in the share capital. Nearly a month 
ago, when the directors held a board meeting, it was stated that a 
net profit of £83,152 had been realised for 1899, as against £79,604 
in the preceding year. In 1898 a dividend at the rate of 11 per 
cent. was paid on a capital of £400,000, whereas for the past year 
the distribution will be made on £750,000. It is announced that 
the distribution for the past year will be at the rate of 7 per ecut. 


Richmond.—The Corporation Tramway Committee will 
oppose proposals by the London United Tramways Company, for 
extensions in the borough, and recommends that when the time 
comes (in 1903) the Corporation should exercise its option to buy up 
the already existing lines in Richmond. The Esher U.D.C. have 
also decided not to consent to the local tramway proposals of the 
London United Company. 
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THE DEVELOPMENT OF THE ELECTRIC 
CONDUIT -TRAMWAY SYSTEM. 


" Some interesting remarks on the historical side of the electrical 
conduit system have been recently contributed to the Brooklyn 
Engineers’ Club by Mr. F. G. Cudworth. Not only are the historical 
facts of value, but some useful information is given concerning the 
construction of one or two of the conduit lines in America. The 
author goes so far as to assert that if it had not been for the stub- 
born and persistent refusal of the municipal authorities.of New 
York City to consider any form of electric traction which contem- 
plated the use of overhead wires, we should have had few experi- 
ments on underground construction after the disastrous failure on 
the West-End Road.; 

For some three or four years the New York City Tramways con- 
structed a considerable length of line on the cable system, but 
apparently 25 miles of this system was sufficient to show that, in 
spite of the improvements in the cable, a system as large as that 
operating on Manhattan Island, with its gigantic power plants 
and underground vaults—many of these containing sheave- 
wheels a score of feet in diameter—can only be built and 
operated at a tremendous expense. It was recognised that 
the enormous cost of cable construction would alone limit its 
expansion, and the directors of the Metropolitan Street Railway 
Company cast about for some other form of mechanical traction which 
would equal, and if possible, be an improvement on the overhead 
trolley. As a matter of fact, the New York Company, after pro- 
longed investigations, decided to adopt the conduit system, and one 
which was similar to that at Buda-Pesth, with certain modifications. 

In the first two years of operation of the Lennox Avenue Road, 
certain mechanical faults were discovered, but after these had been 
rectified there was no further serious interruption of the service, 
although the road had been in continuous operation 24 hours a day. 
Snow gave much less trouble than was expected, and the author of 
the paper is of opinion that the conduit system can be 
operated under all climatic conditions without anyimore difficulties 
than will be met within running any form of mechanically-operated 
road, It is stated that the design adopted by the New York Tram- 
way Company has been too heavy, and in later extensions the heavy 
construction has been modified in a very marked degree. The ten- 
dency of the Metropolitan construction was towards a firm unyielding 
road-bed, while that adopted on the Third Avenue Road has been 
the opposite. The latter company, in its new construction, returned 
to the old form of a longitudinal stringer beneath the tram rail, 
and in the reconstruction of its old cable Hines the company placed 
a stiff spring beneath the rail base to give elasticity to the road. 
It is claimed that it is a comparatively easy matter to construct a 
track for a steam or overhead trolley road, but when it becomes 
necessary to construct a longitudinal slot, the edge of which over- 
hangs the support, and to maintain this slot at a uniform width 
under all conditions of temperature and traffic, the problem becomes 
extremely difficult. l 

Many of the common kinds of paving material, granite, wood, &c., 
expand to a considerable extent under different climatic conditions, 
and witha slot in the street the tendency is to expand in the direc- 
tion of the slot, consequently it is necessary to construct the slot 
sufficiently strong to withstand this expansion. This has been pro- 
vided for in the more recent construction by using a comparatively 
heavy yoke. 

Certainly expansion is a serious matter, because the shank of the 
plough is § inch thick, and the slot only ? inch, leaving a clearance 
of Pg inch between plough and slot rail. In addition to this, the 
slot rail is subject to a heavy strain from loaded trucks passing over 
it; consequently the rail and yoke must be proportioned to meet 
these excessive strains without being deflected or closed up, and the 
foundations necessary to support these yokes must be of a most 
substantial character. In the track work adopted in New York 
City the yokes are placed 5 feet apart, centre to centre, every third 
yoke being a so-called box yoke; this is a cast-iron yoke made 
heavier than an ordinary yoke, and arranged to receive the insu- 
lators for supporting the conductor bars. The foundations are in all 
cases of concrete, usually 6 inches from the top to the base of the 
yoke, and tamped in around it in the same manner that ballast is 
used in steam railroad work. Feeder ducts are usually laid along the 
outside of the rails in connection with the track work, enough being 
put down to supply the present traffic and to provide, as far as 
possible, for future growth. 

Manholes are built about every 400 feet to allow of connection being 
made with the feeder cables and the conductor bars. These man- 
holes are generally about 5 feet wide and 4 feet deep, and are long 
enough to admit of repairs being made to the cables and for a new 
one to be drawn in when removing the street pavement. The con- 
duit itself is connected with cleaning manholes at from 96 to 125 
feet apart. In the earlier construction it was the common practice 
to place the cleaning manholes 200 feet or more apart, but it was 
found that the rapid accumulation of mud, which made it necessary 
to clean the conduit at least once a month in summer and oftener 
during the winter months, was so large that difficulty was expe- 
rienced in pushing the same to the manholes. This was particularly 
the case with snow which, finding its way into the conduit, 
was softened by the difference in temperature, and in a number 
of cases packed hard enough to break the plough before it was 
pushed to the manhole. In operating the road, current is taken 
through a feeder cable to a T-shaped conductor bar. These bars are 
in 30-feet lengths, supported at each box-yoke every 15 feet by a 
heavy bottle-shaped insulator. The form of the plough has been 
previously mentioned in these columns; it consists of a steel shank 


attached to the truck of the car and provided at its lower end with 
two steel springs, to which are affixed cast-iron shoes shaped like a 
large spoon bowl. These shoes slide along the conductor bars, and 
take the current from the bar to the shoe. From the shoes insulated 


copper wires lead to the motor. 


The path of the current is from the positive bar to the cast-iron 
shoe, thence along the insulated wire to the motor; through the 
motor to the wire on the over side of the plough, thence to the 
negative shoe and conductor bar. The conductor bars are 
divided into nine sections. 

The weight of the rails used has been steadily increasing until at 
the present moment it has exceeded that used by steam roads. 
The weight in 1898 was 107 lbs. per yard for the tram 
rails, but this year a 60-feet girder rail, weighing 109 lbs. per yard, 
has been adopted, while that used for the reconstruction of the 
Broadway cable is a 71-feet girder weighing 107 lbs. per yard. It 
appears that cast-weld joints have been used between the rails, and 


axe said to have made a marked difference in the ease of riding. The 


cost of the cast-weld joint is stated to be roughly 188., which 
includes cleaning the rail with the sand blast and furnishing all 
material neceseary to properly weld it. a 
Including the cost of excavating and relaying round the joint 
brought the total up to £1 9s., this at the present market price of 
steel rail in New York being a little more than half the cost of 
replacing with a new rail. 
The author concludes by saying that as regards the cost of under- 

ground conduit construction, it is almost impossible to give an 
intelligent answer, owing entirely to the local conditions. This is 
especially true in New York City, where account must be taken not 
only of numerous sub-surface obstructi:ns, such as pipes, drains, 
sewers, &c., that must be taken up and relaid, but entire streets in 
a large number of cases have to be repaved. All this abounds when 
the extremely high price of special work tends to bring the average 
cost per mile of single track to about £18,000, including feeders Out 
side of New York City, where there are lots of stringent rules relating 
to the relaying of old pavements, and where there are less sub- 
surface obstructions, the underground electric conduit system 
can be installed for £7,000 to £10,000 per mile of single track, 
but the actual cost per mile of single track under the New York 
Construction has been as high as £30,000, while special work at 
junctions has cost much higher. In one case it cost for special work 
alone close on £14,000, and in one instance one double cross over 
and two double track turn-outs actually cost £19,000, _ 


es 
CURRENT SPECIFICATIONS. 


XLII.—LEEDS LIGHTING STATION EXTENSION PLANT. 


SUMMARY. 


Scope of Tender.—Two 1,400-xw. two-phase steam alternators, and 
one separate surface condensing plant capable of dealing with the 
exhaust steam from a 2,000 1. H. . engine. 

Type of Engine.—Engine may be either (a) vertical compound 
running at not more than 85 revolutions per minute; (b) vertical 
triple-expansion running at either about 85 or 200 revolutions per 
minute. 

Important Factor in determining Choice of Plant.—Small floor 
space occupied, the size of engine-room being limited, and great 
importance being attached to accommodating the greatest number 
of units. . 7 

Steam Pressure Available.— If compound engines are selected, 
150 lbs. per square inch; if triple-expansion, 170 lbs. per square 
inch 


Emergency Load of Plant.—1,540 Kw. = 10 per cent. overload, 
for a period of two hours. 

Normal Load of Plant.—1, 400 Kw. at 2,100 volts at normal speed. 
The plant to be capable of developing full load when power factor 
of external circuit = 0°8. 

Type of Alternator.—To have stationary armature and revolving 
field magnets, both mounted on iron cores. 

Position of Alternator.—To be placed end-on to the engine with 
independent bearings. 

Periodicity of Circuit.—50 ~ per second. 

Specified Temperature Rise.—Not to exceed 45° F. above sur- 
rounding atmosphere after 12 hours’ continuous running on a non- 
inductive load of 1,400 Kw., or 70° F. after 6 hours’ continuous 
running at 1,400 Kw. on a circuit having a power factor of 0°8. 
Temperature rise to be measured thermometrically immediately 
after stopping the machine. i 

Range of Regulution.—Not to exceed 6 per cent. between no load 
and full load with constant speed and excitation on non-inductive 
load, or 20 per cent. on an inductive load having a power factor 
of 0°8. ! 

Voltage Variation.—The variations in voltage between the two 
windings when one is fully loaded and the other open-circuited 
must not exceed 34 per cent. 

Fly-wheel Ejfect.—To be stated by tenderer in his offer. 

Exciter.—To be shunt-wound, of ample capacity, and direct 
coupled to alternator. 

Condensing Plant.—To be of surface type, with not less than 3,400 
square feet of cooling surface, and steam-driven air and circulating 
pumps. 

— Consumption Guarantcc.—To be stated by tenderer in his 
offer. 
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Specified Date of Complelion.— Fifteen months from date of order. 

Penalty for Late Completion.—One-half per cent. per week on con- 
tract sum for either steam alternators or condensing plant. 
, Period of Maintenance.—Nine months from date of completion. 

Terms of Payment.—80 per cent. during progress on value of 
plant delivered and work executed on site; 10 per cent. three 
months after plant has been taken over by Corporation; 10 per cent. 
six months later. 

Stipulations as to Wages Paid to Workmen.—Unsatisfactory. 

Stipulations as to Removal of Foreman.— Satisfactory. 

Arbitration Cluuse.— Unsatisfactory, see comments below. 

Date for Receipt of Tenders.—January 5th, 1901. 


This is the second time during the present year that the 
Leeds Corporation have been in the market for generating 
plant. In May they issued specifications for two 630-K w., 
two-phase 50 ~ steam alternators, and now two 1, 400-Kw. 
sets are required for delivery within 15 months from 
date of order. Both specifications have been prepared 
by the electrical engineer to the Corporation, Mr. H. 
Dickinson, A.M.I.C.E., M. I. E. E., and from the technical 
standpoint there is little difference between them. The 
principal ones are that not only triple-expansion vertical high 
speed engines, but also vertical low speed, either triple- 
expansion or compound, may be offered. In the case of high 
speed plant, 200 revolutions per minute is the limit, in the 
case of low speed, 85 revolutions per minute is specified. 
The permissible temperature rise is also lower ; in place of 
60° F. after 12 hours continuous working at normal full 
load, 45° F. is specified on a non-inductive circuit, and 
70° F. after a similar run at normal load on a circuit having 
a power factor of 0°8. 

The special attention which Mr. Dickinson pays to good 
results on inductive circuits having low power factors, proves 
his belief in the suitability of two-phase currents for motor 
work, and it will be interesting to note whether this antici- 
pation will be realised. 

In the previous specification, a steam consumption of 
26 lbs. per K.W.-hour at full load, was asked for under a 
bonus or penalty of £200 per 1 lb. of steam per Kw.-hour. 
No figure is specified at the present time, but tenderers are 
asked to state the figure they will guarantee under a bonus 
or penalty of £400 per 1 lb. of steam per Kw.-hour, or pro 
rata for parts of a pound. 

A number of details respecting the construction and anti- 
cipated performance of the generating units are asked for, 
and must be sent in with the tender. | 

The general conditions haye been considerably altered from 
those issued with the last specification, and commented upon 
in our issue of May 25th last. 

We then criticised the arbitration clause which, by reason 
of its limited application, we deemed very inadequate. In 
the present contract, even this has been withdrawn, and the 
engineer is made the sole arbiter in case of dispute. 


To enable our readers to appreciate the present position, 


we print the two clauses :— 
As in use last May :— 


In case any dispute or difference whatsoever shall at any time or 
times hereafter arise or exist between the contractor and the Cor- 
poration touching their respective rights or obligations under the 
said contract, or the fulfilment or non-fulfilment thereof or 
incident thereto, other than such matters as are herein specifically 
directed to be referred to or decided by the engineer as mentioned, 
such dispute or difference shall from tivee to time, at the instance or 
request of either party, be submitted to and deciled by the arbitration 
of two arbitrators, one to be nominated by the contractor and the other 
by the Corporation, and the proceedings under and consequent upon 
the said last-mentioned reference shall be conducted, and any 
award or awards to be made thereunder shall be subject to and be 
yoverned, conducted, and affected by all the incidents, conse- 
quences, and effects of a reference to two arbitrators under the pro- 
visions of the Arbitration Act, 1899. 


As now proposed :— 

In the event of any difference of opinion, doubts or disputes arising 
respecting the meaning or intention of the drawings or specification, 
or these conditions or the contract, or any part or parts thereof 
respectively, or respecting the quality of the materials, matters, and 
things to be supplied by the contractor, or the execution of the 
work or any part or parts thereof respectively, or respecting any 
other matter or thing whatsoever arising out of or inculental to the con- 
tract, the same shall be and are herchy referred to the engineer, whose 
award, order, and decision shall he Jinal anl binding on both 
parties, and the submission hereby made shall not be revoked by 
cither party hereto, and may be made a rule of any Divisional Court 
of Her Majesty's High Court of Justice, at the instance of either party 
to the contract, and either purty to the contract may instruct counsel to 
appear aul consent to such rule on behalf of either party. 


The differences will be seen at once. We do not know the 
reasons which have influenced the Corporation in making 
the change, but we consider their present attitude quite 
unjustifiable, and we strongly recommend all tenderers to 
stipulate for the insertion of an unlimited arbitration clause 
in the final contract. 

In our remarks upon the labour clauses, which have not 
been altered, we pointed out that if they were rigidly enforced 
they would press unfairly upon the British manufacturer, who 
could be sued for any breach of them, whereas his foreign 
competitor was not. We are pleased to see that in the 
present instance it is distinctly stated in the advertisement, 
“ Preference will be given to tenders for plant of Brilis hi 
manufacture,” 

These clauses were reprinted in full in our issue of May 
25th, and we refer our readers to that issue. Those most 
objectionable are, however, the following: 


(c) The foregoing conditions shall not apply to any trade or 
trades during the existence of a general lock-out in sueh trade or 
trades. The Corporation shall be the sole judges as to whether such a 
general lock-out exists. 

(e) The contractor shall, to the satisfaction of the Council, provide 
and keep proper books, in which shall be correctly and promptly entered 
From time to time the names of, the wages paid to, and the hours of 
labour observed by, all workmen employed by him, whether in or 
about the execution of the contract or otherwise, and shall from time 

, when required by notice in writing under the hand of the town clerk 
produce the same or any of them to him or the deputy town clerk, who 
shall be at liberty to inspect and take copies of or extracts thercfrom. 

(g) In case of any breach by the contractor or by any person to whom 
the contract or any part thereof or interest thercin may be transferred, 
assigned, or underlet of any one or more of the stipulations in this 
clause contained, it shall be lawful for the Council to determine 
the contract in the same manner, and to ithe same extent, as they 
have power to determine the same under Clauses 8,16 and 29 of 
these stipulations in the events therein specified; and if the con- 
tract be determined under this present power, then all the 

rovisions of those clauses shall apply as if the contract had been 
etermined under those clauses. 


In the event of any repairs being necessary during the 
period of maintenance, the clause referring thereto is 80 
worded, that the onus of proof of cause of damage rests 
with the absent contractor. We do not consider this just; 
while the contractor ought to be liable for faults due to 
defective workmanship or material, the onus of proof should 
rest with the purchaser, subject, if disputed, to the decision 
of the arbitrator. The clause reads :— 


The contractor shall guarantee the soundness of all the work, and 
shall at his own cost and charge keep the same in good and efficient 
order, repair, and condition until the final payment shall be due, 
and shall make good all defects which may appear in the work, and 
take the risk of all accidents and damages arising therefrom that 
may occur during that period, and shall, from time to time, upon an 
order in writing from the engineer, immediately repair, restore, or 
make good such work to the complete satisfaction of the engineer 
and the Corporation. If such repairs are not executed within seven 
days after such order, the Corporation may execute the required 
work in any mode they may deem advisable, and reimburse the 
Corporation out of any money due to the contractor, or recover the 
amount of such expenses by action at law. J, howcver, the con- 
tractor shall satisfy the engineer that the defect or repair is due to sume 
ascertained cause other than a defect of construction, workmanship or 
material, the cost shall be borne by the Corporation. 


The remaining clauses, though in part slightly more 
stringent than the old ones, are not of such a character that 
serious objection may be taken to them, though doubtless 
the careful tenderer will ask that some of them may be 
slightly modified if his offers are recommended for accept- 
ance. 


REVIEWS. 


The Luul Storaye Bullery. By Desmonp G. FrrzGERaLD. 


The storage battery has long been au important adjunct 
to every well-designed lighting or power plant, either public 
or private, yet there is no part of the installation of which 
the average engineer has less knowledge, and consequently 
the battery does not receive the same amount of intelligent 

- care and attention that is given to the other portion of the 
plant, with the result that it suffers in consequence. 

Everything, therefore, which helps to the better know- 
ledge of the theory and construction of the storage battery 
must be welcome, and it would be well if this book were 
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read by every engineer who has a storage battery under his 
control, as in any case it would teach him the combinations 
and reactions which take place during the working of the 
battery, and must impress upon the reader why careful treat- 
ment is necessary in order to ensure the best results. | 

The title of the book (“ The Lead Storage Battery: its 
History, Theory, Construction and Use“) represents a very wide 
subject, and full justice could scarcely have been done to it in 
a book ‘containing only 880 pages ; but as there is but little 
_ said in its pages concerning the use of the storage battery, 

and very little, except a few patent specifications, on its con- 
struction, the book really deals chiefly with the history and 
theory of the lead storage battery, and its title might well 
have been shortened in this sense. It is mentioned on the 
title page that the book is illustrated, but, if we except 
diagrams, which can scarcely be called illustrations, we find 
that the whole of the book contains only three illustrations. 

A good table of contents is given at the commencement 
of the volume, which shows at a glance the matter touched 
on in the various paragraphs and chapters. This table also 
indicates that the arrangement of the paragraphs has not 
been very well thought out. As an instance, although in 
Chapter I. the weight and thickness of active material is 
discussed, and even local action explained, it is not till 
Chapter II., p. 22, that any description is given of the 
methods in which the various forms of plates are made, or 
_that any idea is given to the reader of the natute of the 
essential parts of which a storage battery consists. Three- 
fourths of the printed matter is taken up by the discussion, 
or rather by the description, of the various theories which 
have been advanced from time to time as to the exact 
chemical reactions which take place in batteries during 
charge and discharge, and the reader is thus given an insight 
into the work of Gladstone and Tribe, Frankland, and others ; 
to this is added a number of interesting experiments made 
by the author personally, and which are probably given here 
for the first time. The book is essentially one written from 
the point of view of a chemist, or, at any rate, of a writer 
who is only dealing with the laboratory side of the question ; 
the reader is reminded of this continually throughout the 
book; in fact, it appears to be its most serious defect that, 
although the various theories in connection with the chemical 
and physical properties of batteries, are for the most part 
carefully set forth and clearly explained, no consideration is 
given to mechanical structure or strength of the plates, and 
very little to the various details necessary in order to make 
the storage battery a useful commercial article. Further 
than this, the book appears in some points to presuppose a 
considerable knowledge of secondary batteries by the reader, 
yet, on the other hand, parts of it are severely elementary in 
character, such, for instance, as the calculation ‘of the 
number of plates in a given receptacle, or when the author 
says the number of plates should be an odd one. For the 
reason mentioned above, it follows that a very large amount 
of chemical knowledge is assumed, rather more, in fact, 
than the average engineer can be expected to possess. 

Pp. 220—236 are given up to discussion on the 
nature and properties of celluloid and its chief component, 
pyroxylin. This appears to be a somewhat large amount of 
space to devote to such a subject, since it is now generally 
admitted that this substance is unsuitable for use in storage 
batteries. This section of the book ends with a couple of 
pages on the treatment of inventors, which, however 
important from the author’s point of view, is surely a personal 
matter which would have been better omitted, as it certainly 
does not essentially belong to the problems connected with 
the lead storage battery. While mentioning this subject, it 
may be well to point out that p. 40 also contains a 
personal paragraph which would have been better omitted. 
These form serious blemishes, and should surely be removed 
in any subsequent editions of the book. 

On pp. 190 to 193 is given an account of an interesting 
experiment, made under the supervision of the author, on an 
affluidic electrolyte. Unfortunately the experiments were 
not continued sufficiently far to give any conclusive result, 
merely showing that during the initial stages, at any rate, 
the ordinary acid is very much superior to the affluidic 
electrolyte. 

Chapters VIII. and IX. are devoted to the discussion and 
calculation of the E.M.F. of the storage battery from the 


theoretical work and heat unite, using the generally accepted 
values of calorific equivalents. The author fails altogether 
in fitting his theoretical figures to practical results, even 
although he places the average electromotive force of a cell 
discharged from 2 to 1°85 volts at 1°93 instead of 1°96 volts. 
The possible explanation given is far from convincing, and 


it would perhaps be better to concede that the figures given 


* 


in the table of kilocalories on p. 139 are probably incorrect 
for storage battery problems, being obtained under condi- 
tions which do not occur in such cells. The question of the 
nature and density of electrolyte is touched on in various parts 
of the book, yet, considering the importance of this subject 
and its bearing both on the reactions which take place and 
the E. M. F. of the cell, it does not seem that it has received 
the attention which it deserves. | | 
On p. 154 the writer shows that it is due to the late Sir 
Edward Frankland that the specific gravity method for 
indicating the state of charge of a battery is adopted. Yet on 
310 he implies that this was due to Sir William Preecçe. 
he writer also takes the specific gravity for the fully 
charged E. P. S. cells as 1°190, whereas, according to the 
company’s instructions, it should be from 1'200 to 1°210. 
The last few chapters give descriptions of several well- 
known traction cells at present maufactured in America and 
on the Continent. The descriptive matter is, however, of a 
very limited nature. These chapters also contain data of . 
such cells illustrated by curves showing the ampere-hours 
per pound of plate, and per pound of cell at various rates of 
discharge, all of which are compared with standard E. P. S. 
lighting cells. Unfortunately these curves, and, in fact, the 
figures generally, are not accompanied by the necessary 
details to allow the reader to judge of their value, for, as the 
author himself points out on p. 261, such details as total . 


‘number of plates, distance apart, size of plates, are very 


essential in order to make such comparisons of any value. 
Apparent discrepancies in the figures. given would probably 
be removed if fuller details were added. The part of the 
book dealing with the history of the several companies , 


formed to manufacture various types of cells is interesting, 


although on one of the companies, at any rate, the author's 
comments appear to be very severe. . 

It is difficult to understand why the author calls the 
Fanre-King cell, manufactured by the E. P. S. Company, the 
„“ Faure-Thomassi” cell. Further, the Marchenay patent 
(mentioned as being 1895, instead of 1885) is not the first 
dealing with cells manufactured by what is known as the 
Chloride method, as F. Maxwell Lyte described this form of 
cell in his patent in 1883. 

Why the private correspondence between the author and 
Sir W. H. Preece has been published on pp. 200 and 201 
is somewhat of an enigma, as surely it has no bearing on the 
subject. | ö 

On p. 198 the author speaks of the internal resistance 
being diminished by the use of the semi-fluid electrolyte of 
M. Lambotte ; this should be increased. 

From this brief survey it will be seen tliat’ while the book 
is not without faults which will doubtless be removed in sub- 
sequent editions, yet it has its sterling good qualities. It 
has already been said it should be in the hands of every 
engineer who has anything to do with storage batteries ; it 
can be confidently placed in the hands of advanced students 
who already have some acquaintance with the subject and 
some knowledge of chemistry, and to the specialist it should 
prove valuable, both in giving concisely many of the theories 
already advanced and also as a guide to show in what 
direction further investigation is likely to produce good 
results. * l 

The binding and paper are scarcely as good as might be 
expected in a book of this character, 


lhe Mechanwal World” Pocket Diary and Year Book for 
1901. 


The fourteenth issue of this excellent publication has been 
increased in size, and the section on electrical transmission 
of power has been considerably amplified, extending now to 
polyphase current working. The clear wording, and the 
pon of information condensed into a small space, make 
this section highly creditable to the compiler. Moreover, we 
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have observed no mistakes or inaccuracies of any consequence 
therein. We need not say that we strongly recommend this 
well-known pocket-book to our readers. . 


Fowler's Mechanical Engineer's Pucket-Book, 1901. By 
W. H. Fow.Ler, Wh.Sc., A. M. Inst. C. E. Manchester: 
Scientific Publishing Company. 


In a previous review of this handbook we pointed 
out a large number of errors in the electrical section ; 
many of these have been rectified in the present 
issue. Of the more -important that remain, the 
‘substitution of a for 0 —a on p. 281, the misprints 
„voltameter for “ voltmeter ” on p. 225, and the incorrect 
temperature formula on p. 196 are the chief. The use of 
the sign « in mistake for a (pp. 196—198) is more amusing 
than misleading ; a similar slip is y for r on p. 229. The 
Aron meter section remains apocryphal, but for the remark 
that the clocks are now made self-winding. The air-gap 
ampere-turns calculation on p. 236 is still wrong, and the 
formula for eddy currents on p. 293 is 1 as also is 
that for the resistance to traction, p. 331. 

There are still innumerable typographical errors which 
greatly mar the section; but on the whole the section is 
better, and is much less amusing than it was. No great addi- 
tions have been made to the book, the total number of pages 
being unaltered. | 


The “ Prachcal Engineer” Electricul Pocket-Book, 1901. 
Manchester: The Technical Publishing Company, 
Limited. ; 
This useful pocket-book has been re-issued in good time 

for the new year ; it has been considerably extended, various 

tables having been added and others revised. We regret, 
however, to see that the errors pointed out in our review of 
the first edition remain for the most part unrectified. The 

- knot is still a length instead of a velocity ; the watt is ia 
foot-pounds; the three-wire system is again libelled, 

being placed among methods of wiring, and credited with 

only half its economy of copper. In. the moving coil 
galvanometer, the currents are said to vary as the dangents 

of the deflections. Energy is referred to in watts on p. 66. 

The standard temperature of Her Majesty's ohm” is mis- 

printed as 85°4° instead of 15°4° C. | 
Besides those previously pointed out, we have noticed 

several other mistakes; but we do not propose to waste 
space upon them, seeing that the corrections are not made. 

Errors in a first edition are inevitable ; their repetition in 

later editions is inexcusable. | 7 


Tlie Practical Engineer Pocket-Book, 1901. Manchester: 
The Technical Publishing Company, Limited. 


This excellent annual has been revised and several additions 


made, including the Civil Engineers’ recommendations on 
the standard of efficiency of steam engines; notes and 
tables on the temperature-entropy diagram; a table of 
multipliers for the initial, mean, and terminal pressures of 
steam for a wide range of expansions; and various other 
useful tables. We can have no hesitation in cordially recom- 
mending this well-known book to our readers. 


` The Practical Electrician's Pockel-book and Diary, 1901. By 
H. T. Crewek, M.I.M.E. London: S. Rentell & Co., 
Limited. 
This is the third annual issue, revised and enlarged, of 
this neat little handbook. The index is still wanting, the 
contents table being very inadequate to take its place. We 
regret to see that the definitions of electrical terms remain 
uncorrected, except in one or two instances. One cannot repose 
entire confidence in a book which errsin its very fundamental 
propositions, A large amount of information on all branches 
of electrical industry is given, including some useful notes 
on the erection of various systems of wiring. The book 
cannot fail to be useful toa large number of electricians, and 
the detachable printed forms are likely to be very ser 
viceable, | 


Manual of Electrical Undertakings, 1900-1901. By Eue 
GARCKE. 


Mr. Garcke’s admirable manual is a most valuable publi- 
cation for all who are interested in the electrical industry, 
particularly its financial side. Everything of any conse- 
quence in relation to electricity supply, traction, manu- 
facturing, telegraph and telephone purposes, companies and 
also municipalities is most conveniently arranged for ready 
reference. The manual has now reached its fifth year, and 
the 1900-1901 edition before us naturally contains 
much more information than those of previous years. As the 
industry grows, such publications must also grow with it, but 
although there are some hundreds more pages than in the 
last edition, the book is less bulky, as a thinner paper is 
used. 


— 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


We have already devoted so much space to the equipment 
and doings of the Electrical Engineer (Royal Engineer) 
Volunteers, and chronicled the tools and tackle with which 
the contingent has rightly earned such fame in South Africa, 
that we hardly need to repeat what most of our readers 
already know. An abstract of Lieut.-Colonel Crompton's 
lecture delivered at the Institution of Civil Engineers 
theatre to the members of tlie Institution of Electrical 
Engineers on the evening of Thursday last appears in another 
column of this issue, and gives the most generally interest- 
ing portion of that address and narrative. As delivered, the 
lecture gained much from the fact that we learnt from the 
lips of the leader of the contingent how the time was spent, 
the class of work done, and the difficulties encountered and 
overcome. ‘True, this was not the first occasion on which 
the same tale was told, but such a good and true story will 
bear repetition. 

In our last issue we recounted some of the things said at 
the dinner and at the formal reception of the South African 
contingent. Much of. this of necessity was repeated on 
Thursday, and the lantern slides naturally covered the same 
ground, but the electrical profession cannot know too much 
about, or appreciate too well, what ase was made of the mem- 
bers of their own vocation on the veldt and kopjes of the 
Orange River Colony and the Transvaal. 

After the lecture had concluded, Mr. Alex. Siemens moved 
a resolution of congratulation to the members of the con- 
tingent, taking much the same line as he did at the dinner, 
and emphasizing the fact that he knew something of the class 
of work that had been faced, for he had to go through some- 
thing similar himself some 30 years ago. He was followed 
by Mr. Hugo Hirst, who briefly sketched the history of the 
war, and alluded to the electrical work as having been done 
by an adjunct to the adjunct of the regular army, but that 
the electrical work of the future in the regions traversed by 
our troops would be no adjunct, but a serious battle with the 
forces of nature, and electrical engineers would take one of 
the most important parts. He closed with an appeal to 
employers to help any of the men who had returned to civil 
life, should there be any requiring the truest kind of assist- 
ance, giving them a place in electrical employment. 

To Mr. J. W. Swan again fell the honour of reminding 
the meeting that not all those who left had returned to this 
country, and in touching and moving terms he alluded to 
the four men who had died at the post of duty and who had 
served their country in a good cause to the last, thereby 
achieving immortality. He put the resolution of sympathy 
with the relatives of the four deceased sappers in a frame 
of words, such as few would have chosen so well.“ Sir Hen 
Mance seconded, in a few well-chosen sentences, pointed wi 
the reminder that he had two sons serving in South Africa, 
and, therefore, knew something of the feelings of those whose 


* We might wish that the younger members of the Institution of 
Electrical Engineers would learn from their older friends in the 
“ Civils,” and in future receive a motion of condolence sub silent. 
To applaud such a motion (as was done on Thursday) is hardly in 
the best of taste, and merited a rebuke from the chair. 
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kinsmen were serving the country so far away, He had 
been many years an officer in the Volunteers, and was one 
of the oldest electrical engineers in that force. He thought 
the resolution might prove some consolation to relatives 
who had lost their friends; and having witnessed some 
partings at Southampton, gave the opinion that those who 
made the greatest sacrifices were the wives and mothers of 
those who so nobly went forth on behalf of their country. 

The President, amidst applause, stated that it was the 
intention of the Council to have the congratulatory resolution 
engrossed and sealed and sent to the members of the con- 
tingent. The resolution of condolence is to be communicated 
by the secretary of the Institution to the relatives of the 
deceased men. 

The suggestion was made—and will, we trust, be acted on 
—that Col. Crompton should be asked to allow a selection 
of the slides shown on the screen to appear with the reprint 
of the lecture in the Journal of the Institution. What we 
think is really wanted is a full, but concise and readable 
account of the contingent’s composition, equipment, and 
work, so that it may be preserved for future reference, 


embodied in a rather more permanent and get-at-able form 


than is possible with references scattered throughout the 
technical press, and for this purpose the Journal seems just 
the thing. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 


Agents, 822, High Holborn, London, W. G., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. a 


eae 
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22,498, ‘‘ Improvements in metallic conduits for eleatric ight cables and the 
like.” L. M. WATERHOUSE and THE SIMPLEX STEEL CONDUIT Company. Dated 
December 10th. 

22,4%4. ‘Improvements in metallic conduits for electric light cables and the 
like.” L. M. Warernovse and THE SIMPLEX STERL CONDUIT Company. Dated 
December 10th. 


22,452, “Improvements in automatic potential regulators for dynamos."’ 


N. Bnowun. (The Tirrill Regulator Company, United States.) Dated Decem- 


ber 10th. 

23,476. "Improvements in staples for electric wires.“ H. A. LIrz. Dated 
December 10th. 

22,484. “Improvements in prepayment electricity meters.” E. SCHATTNER, 
Dated December 10th. 

22,508. Long quick-break spring contact switch.” F. ATKINSON and W. 
ATKINSON, Dated December lith. 

22,508. ** Electrical resistance switch.“ J.CuswortH. Dated December 11th. 

22,509. ‘* Protector for sparking plugs of motors.“ C. H. GRT. Dated 
December 11th. 

22,515. An automatic trolling contact for electric bells.“ A. B. Munir. 
Dated December llth. 

22,542. ‘Improvements in means for supporting electric lampa.” A. 
RicuteER Dated December lith. 

22, 546. Improvements in electrical interrupters for gas engines.“ T. 
Bergemann. Dated December llth. (Complete.) 

22,572, ‘‘ Improvements in or relating to electrostatic machines.” K. SCHALL. 
(Reiviger, Gebbert & Schall, Germany.) Dated December 11th. 

2, 584. An electric furnace with two bed plates.“ C. A. KELLER. (Date 
applied for under Patents, &c., Act, 1883, Seo. 103, May 21st, 1900, being date of 
application in France.) Dated December llth. (Complete.) : 

‘22,586. “Improvements in flexible supporting structures for electric lamps.” 
W. F. Brewsten. Dated December llth. (Complete.) 

23,599. ‘‘ Improvements in the manufacture of incandescence bodies for elec- 
tric glow lamps.” A. Just and R. Fark. Dated December 11th. 

22,605. ‘Improvements in and relating to plate holders for electric accumu- 
latorx.“ T. MeLLZ u. Dated December lith. (Complete.) 

22,606. A process for chemically consolidating the active material of electric 
accumulators.” T. MULLER. Dated December llth. (Complete.) 

22,607. ‘‘ Improvements in or relating to electric accumulator cells.” T, 
Mruuex. Dated December lith. (Complete.) 

22,628. Improvements in electric or electro-pneumatio organs.“ R. Hopr- 
Jon ER. Dated December 12th. 


2.662. Process for the manufacture and repair of electrical glow lampe.” 
F. Bl. Au, A. SCHARF, I. Lots, 8. Lori, and R. LatzKko. Dated December 12th. 


22,679. ‘Improved means applicable for use in operating and controlling 
electrically-propelled trains or tramcars.“ §8.H.SHort. Dated December 12th. 
22,678. “Improved means applicable for use in transmitting energy to 


electrically-propelled trains or tramicars.“ 8. H. SHokT. Dated December i2th. 

22,680. “Improvements in electric current switching apparatus.” R. P, 
Witson. Dated December 12th, 

22,690. “Improvements relating to electr#al traction.“ K. J. MCMULLEN 
and J. A. McMULLEN. Dated December 12th. 

22,690 2. Improvements in or relating to electric ignition devices for 
explosion engines.“ C. Osnorn and Tug British Morok Traction COMPANY, 
LimitED. Dated December 12th. 

22,08. Process of extracting and reducing metals by electrolysis.” H. A. 
Frasca. Dated December 12th. (Complete.) 

22,703. “ ovement: in the electrolytic refining of copper.” S. COWPER- 
Cores. Dated December 18th. 

2, 4. Improvements in the construction of induction coils.” 
AYRTON and W. DupveL_. Dated December 18th. 

22.712. Protective device for galvanometers and the like.“ A. WHALLEY. 
Dated December 13th. 

22,718. ‘Improvements in electric switches and fuses.” 
Dated December 13th. 


W. E. 


A. WHALLEY, 
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92,781. “ Increasing 


the efficiency of high tension induction electrical 
e of the Wimshurst Voss, &., type.“ F 


. TonsL ST. Dated December 


22,747. “Improvements in electro-magnetic brakes.” F. L. CLA Rx. (Date 
applied for under Patents, &0., Acts, 1888, Sec. 108, May 14th, 1900, being date of 
application in United States.) Dated December 18th. ; l ie 

. 22,748. “Improvements in electro-magnetio brakes.” F. L. CLARK. (Date 
applied for under Patents, &c., Act, 1883, Sac. 108, May 11th 1900, being date of 
application in United States.) Dated December 18th. , 

' 22,7593. “Improvements in and relating to backing or holding blocks 
for stereotype and electrotype plates.“ J. H. Simpson and E. W. H. Wa ken. 
Dated December 18th. oe. 

22,775. ‘ An improved arrangement of cut-outs and apparatus for the better 
protection of electric cables and generators.“ CAL NDFR'A CABLE AND Coy- 
STRUCTION COMPANY, LI AI THD, and J. O. CALLENDER. Dated December 18th. 

32,779. Im provements in mounting telephonic inatruments and accessories 
80 as to admit of interchanging or renewal of the various parta.” M. Byrd and 
F. G. Bein. Dated December 18th. (Complete.) 

22,788. ‘Improvements in joints for earthenware. pipes or conduits, and in 
the means employed for producing the same.“ H. L. Hovtron and C. E. 
Morris. Dated December 14th. 

22,798. “Improvements in automatia switches.” A. H. Mayga. Dated 
December 14tb. ese 

22,801. ‘Improvements connected with electric lamps.“ W. MCGREGOR 
Dovuias. Dated December 14th. l N . 

22,919. “Improvements in high tension electric fuses.” A, ECKSTEIN and 
A. J. D. Knause. Dated December 14th. 

2. 824. Bystem of distribution for independent polycyclic electric carrenta.” 
E. ARNOLD, O. 8. BRacstTab, and J. L, La Coon. Dated embet 14th. 
5 “ Improvements in arc lamps.“ J. D. F. AmnnRwWwa. Dated December 
1 The automatic electric post.“ E. L. Gorpos. Dated December 
th. ; 

22,902. ‘Improvements in electrolytic methods and apparatus.“ E. Enann 
and M. WILDERMAN. Dated December 14th. * 

2,910. An improved means for tilting the shades and lamps of e‘ectria 
lighting pendants.” J. B. BELCHER. Dated December ISth. i 

22,926. “The Facile electrio shade remover.” A. MoRrrisox. Dated 
December 15th. - l T 

22,933. “Improvements in combined electrical transformers and ohoking 
ooils.“ A. ECKSTEIN and A. E. ANGOLD. Dated December 15th. 
ae “« Improvements in ooherers.“ L. B. MILLER. Dated December 
23,958. ‘Improvements jn or relating to safety devices applicable to trolley 
poles, and like current collectors for electric railways and tramways.” B. 

cCULLovuGH, T. BLangy, and R. Baron, Dated December 15th. l 

22,972. “Improvements in and connected with the electric lighting of railway 
and other vehicles.“ E. M. Preston. Dated December 15th. » fe 

22,982. ‘‘Improvements in holders for globes, reflectors, and the like, for 
electric incandescent lamps.” G.CHisHoLm. Dated December 15th. 

22,987. ‘Improvements in wireless electric signalling apparatus.” C. 0. 
FERNIE. Dated December 15th. l 3 BS 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
Copies of ùny of thess Specifications maybe obtained of Messrs. W. P. Tompson 
and Oo., 888, High Holborn, W. O., and at Liverpool, Manchester and Birming- 
ham, price, post free, dd. (in stamps). | a 
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2. e in spparates for sennestiog siestrie mains.” J. 8. Highiióid. 
Dated January 22nd, 1894. Junction boxes for electric mains are formed in 
three parts, of which one part is trough-shaped to receive a cable, the second 

rt is an upper chamber for the branch connections, and the third part is the 
id. The first is divided by partitions, and has a liner where a connection is 
desired. Afver the connection is made, the first part is filled with insulating 
material, and is closed with a cover through which the connection passes, The. 
branch is led in through a gland filled with insulating material, and mar have 
a separate terminal, the branch and main terminals being connected by a fuse. 
Two forms of main terminals are desoribed. In one form,a loop is passed 
under the cable and secured by screws toa rod. In the second form, the loop 
embraces the cable, and has a divided taper screw for engaging with a female 
screw in the end of a rod. 2 claims. : 


44. 5 k ean ne ate Tepe Lad, ton Relates 


to means for controlling an electric current used to actuate the valve of a steam 
engine or to drive an electric motor, applicable also to ships’ stearing gear, gun 
training gear, ammunition and other boists, and other machines. The applica- ` 
tion to ships’ steering gear of the type described in Specifications Nos. 5,018 and 
11,560, a.D. 1899, is described with reference to diagrams is too complicated for 
purposes of abridgment. 5 claims. . 
163. “improvements ia dynamo-olesirio machines er motors.” N. Monnard. 
Dated January 3rd, 1899. Relates mainly to the. construction of electric 
motors and their adaptation to the driving of autocars; but the improvements 
may also be applied to electric generators. The motor, shown separately, is 

rovided with two armatures connected in tension, and mounted so as to rotate 
ndependently within two or more field magnets, the magnetic circuits of whi 
are completed through the armatures. Motion is transmitted from the. 
armature hubs to the arles of the vehicle through reducing gear which is 
enclosed in a suitable casing. This arrangement of two e mounted 
armatures produces a balancing effet in turning corners. hen the machine 
is employed as a generator, the two armature shafts are rendered integral with. 
each other. 3 claims. 

200. “‘taprevements ia or connected with enclosed are lamps.” G. Thomae- 
Davies. Dated January 4th, 1899. Relates to are lamps. Aa afo enclosing dell 
has a flange which is secured by a screw ring to a sleeve. This fits airtight on: 
or in a conical extension of the base plate of the Jamp, and is supported by pairs 
of lugs bearing on rings formed on headed pins, which are held up by springs on 
the base plate. The springs and sleeve can yield under excessive pressure and 
allow escape of gas from the bell. 2 claims. ` e i 


14. ia tus for electrically interi the blook and 
piel pete erates: de E Fores ead . . rad 
January 4th, 1899. Relates to apparatus for electrically interlocking the block 


instruments and mechanical signals. A locking mechanism for the commutator 
handle of the block instrament, which is of the kind described in Specification 
No. 5,867, A. D. 1895, but any known form of block instrument may be employed, 
is described. The ringing plunger works through the spindle of the cominu- 
tator handle, which carries a plate fixed to the flange or collar. The plate 
is formed with a slot and notches corresponding with the different positions of 
the handle, the notches being adapted to receive the locking-pin on the lever 
armature of the electro-magnet. The armature is held in the normal position 
by a hook engaging a pin, the hook being formed on the pivoted arm. A second 
arm is formed with a notch into which the stud on the pivoted arm is lifted 
by the shoulder of the plate when the commutator handle is turned to send 
“ line clear,” this movement releasing the hook from the pin. The armature is 
provided with an arm which engages in a forked arm attached to the indicator, 
so that the various indications are exhibited through the aperture in accordance 
with the positions of the armature. The springs carried by the armature are 
adapted to make contact with the contacts, each of which is in a separate con-' 
trolling circuit containing a local battery. 9 claims. l 8 N 
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nme. “‘imprevements la electric railways of the sectional conductor * J. . 
Lorrain. (T. C. Esmond, United States.) Dated January 4th, 1899. lates to 
electric railways and tramways of the sectional conductor type with electro- 
magnetic switches, To prevent sticking of the switches which connect tbe 
main supply conduotor with the sectional conductor, a gecond armature or 
switch lever in each switch is attracted to close a circait between earth, and an 
additional contact in a previously excited switch and the main current then 
blows the fuse. The arrangement is applicable to other forms than that par- 
ticularly described. 4 claims. 


268. “i in the masufactare of Ineandencent materiale and lamps 
sultable fer lighting.” L.W. Gans, Dated January 6th, 1899. Relates 
incandescent lamps. An incandescent rod or tube is moulded from an earthy 
oxide, fired, and partly coated externally or internally with a highly-infusible 
metal such as iridium, rhodium, ruthenium, or osmimum, prepared as a ceramic 
Instre; the rod or tube is then heated in a muffle containing hydrogen or other 
reducing gas to a high temperature. Such an incandescent body can be either 
exposed to the air or enclosed in a bulb, which is exhausted or contains an 
indifferent or reducing gas if osmium is used in the metal coating; no auxiliary 
heating is necessary. The oxide used may be lime, baryta, strontia, magnesia, 
thoria, ceria, ziconia, or the like, or a mixture, and may be mixed with water 
and about 1 per cent. of silicic, boric, or phosphoric acid to render it coherent 
when moulded. Tubes may be 5 to 16 millimetres long, with walle 1 to5 mm. 
thick, and 2 or 8 mm. internal diameter. The provisional specification des- 
cribes the support and connection of such bodies by platinum wires inserted in, 
or foils surrounding their ends, which are coated with iridiam, &c. It also 
refers to Specification No. 17,896, a.p. 1898, which describes making metallic 
condactors from ceramic lustres, and coating them with oxides. 1 claim. 


406. 5 ia jacks used in baten with electrical ennanelators 
er indicators the replacement of the shutter or sigual fiag.” A. Eckstein and 
R. P. Rideferth. Dated January 7th, 1899. The indicators, shutters, or signals 
flags are released by an eleotro-magnet through a lever and when in position 
complete a local bell cirouit. The shutter is replaced by inserting the plug, 
which, pressing aside the spring contact draws the stirrup and spring to the 
left, and the spring, by acting on the hub of the shutter, replaces it in its 
horizontal position. 4 claims. 


418. "improvements ia electrical heaters or resistances.” A. Barman. Dated 
January 7th, 1899. A heating resistance consists of a nickel-steel, manganin, or 
other metallic ribbon extended in parallel lengths, or doubled and coiled on a 

lass plate, and embedded in a dry insulating powder in a flat metal case which 

as a flanged lid secured by bolts. The case and lid may be ribbed externally. 
The insulating material may be talc, or a mixture of silicic acid, clay, oxide of 
iron, and magnesia, with a little lime. The provisional specification mentions 
the use of such apparatus for drying purposes, or in connection with electric 
lamps. 4 claims. 


ese. “ in elestrie aro lamps.” W. Crudgingten. Dated Januar 
16th, 1809. lates to arc lamps. Carton clectrodes are mounted ina sealed 
glass globe, which is highly exbausted after previòus filling with nitrogen, 
carbon monoxide, or other indifferent gas, to prevent consumption of the 
electrodes and increase the production of light. The upper carbon may be 
carried by the core of a series coil, which strikes the arc. The provisional 
specification mentions the use of platinum instead of carbon electrodes. 1 
claim. oe 


976. motor fer 
PF — , oitan 


whese of copper in a 

E. F. Terrey and C. H. J. Phillips. Dated January 16th, 1899. nsists of a balance 
with electrodes dipping into cells and mercury contacts circuited so that the 
overweight of a coin in one bucket directs the current to transfer material from 
the nearer electrode and deposit it on the further one till equilibrium is re- 
established. The next coin paid is dropped into the other bucket, which is 
indicated by a rocking pointer. 3 claims. 


1,044. “ outs ia ewitohes for electro-moters and the like.” R. A. 
Sloan and J. I. L. Barnes. Dated January 16th, 1899. Relates to switches for 
motors. The regulating and main switches are so interlocked thas the main 
switch cannot be closed except when the regulating switch is in the starting 
ne and the latter cannot be moved until the main switch is free to open. 

n one arrangement the loose handle of the double - pole quick-break switch 
carries a projection adapted to interlock with a segmental piece carried by the 
handle of the regulating switch. In the starting position, the main switch can 
he closed, but the regulating switch cannot be moved until the handle has been 
moved back, and then the main switch is ready to be opened by an overload or 
like device. The provisional specification states that electro-magnetic releasing 
devices and fuses are combined with the main switch to open it in case of over 
or underload. 3 olaims. 


1,067. “‘impreved construction of straight and curved 

enolesing electric cond haulage and ether 
. of sledges and me, 
220038 . G. W. Satelifie. Dated January 17tb, 1899. Relates to conduits 
for electric and rope railways and tramways applicable for all haulage and com- 
munication are arranged with an upper oonduit chamber without any transverse 
webs and having a central groove through which the connection to the vehioie 
passes. The conduit opens underneath into an antechamber with strengthen- 
ing webs. Underneath the whole is the inspection conduit, of large size, which 
may be employed for various purposes, such as containing gas and other pipes, 
The central groove may be divided longitudinally, and in the case of points, 
switch-plates may be pivoted at the sides of the chamber so as to open and close 
one or other of the converging grooves, the edges of the plates being shaped to 
conform to the groove that is opened. The plates are also provided with lugs 
for attachment to the switch lever. 4 claims. 


1,087. “Improvements in reguiable electric resistances.” F. W. Schindler. 
Dated January 17th, 1899. Wire resistances are embedded in a ring of firebrick 
or like material, on which @ metal casing is cast to enclose it except where con- 
necting Wires are brought out to vontacts. The contacts and a rotary arm are 
carried bya metal plate which is attached to the casing by three lugs and 
screws, With suitable intervening material to prevent transmission of heat. 
The cases containing the resistances may thus be replaced if damaged. Ina 
modification the plate and casing are in one piece, the refractory body contsin- 
ing the resistances being removable from the casing. A claims. 


1,186. Wah ig pret ie tn and relating to facia for electrical instruments.“ 
M. Byng and R. P. Eidsiorth. Dated January 17th, 1899. Letters and numerals 


are printed with coloured grounds on metal face plates, or sti ips of any shape, 
for electrical instrumenta, such as indicators and voltmeters, by lithographic or 
other ordinary processes for printing in two or more colours. 2 claims. 


1,141. “A methed of and means for deriving two or more alternating currents of 
different from a seurce of single-phase electrical . H. A. Wagner. 
Dated January 17th, 1999. Relates to obtaining two or more alternating currents 
of different phase from a single-phase source. A phase difference is obtained 
in one of the branches by the insertion of an inductive resistance, and the 
required phase difference in the other branches is obtained by suitably con- 
necting them with points of different potential. One of the branch circuits is 
connected to a suitable point of the secondary of the transformer, an inductance 
being inserted in another branch, 8 claims. 


1,166. “improvements in current collecting tas fer electric tramways.” 
C. W. Q. Little and A. C. ireland. Dated January 18th, 1899. Relates to electric 
railways and trainways with overhed conductors. To aid in replacing the 
trolley on the conductor, a guiding forx or horns pivoted on the head is raised 
to the position shown in dotted J nes by a cord, &c. Gravity or coiled springs 
lying in recesses in the head cause i to drop when out of use. 4 claims. 


1,186. “‘Improvements in guards for overhead olectrio conductors such as trolley 
wires and the itke.” P.L. Jones. Dated January 18th, 1899. Overhead wires, 
such as used in electric railways, &c., are provided with wooden guards, these 
are attached to the wires by two part screw clamps. Lengths of the guards 
are held together by clamping bands fitting in grooves so as to surround the 
upper portion only. Terminal supporting bands are of timilar construction 
but have one of the ends of the band lengthened to forma hook. 5 claims. 


1.230. “Improvements in lighting trains by electricity.” C. P. Alleson and 
W. 8. Naylor. Dated January Shen, 1899. Relates to train lighting in 


which a dynamo is driven from one of the axles, Means are pro- 


vided for maintaining an approximately constant electromotive force 


at the lamp terminals, and for maintaining the constant direction of 
flow of current, the apparatus is in the bottom of a vehicle. The 
dynamo is driven from the axle by helt ge. ring, the belt preferably consisting 
of iron links hinged together, and running on pulleys faced with leather or the 
like. The drum of 4 resistance switch is operated through chain or other 
gearing by a centrifugal or other governor mounted on the shaft. In a modified 
arrangement, the resistance switch connects a series of tumblers operated in 
succession. The switch serves to increase the resistance when the speed rises 
above a limit. A switch makes or breaks the armature cirouit when the speed 
of the dynamo reaches the limits for which it is set. I¢ is geared to the 
resistance switch, and operates when that is in certain positions. Two sections 
are bolted together, and form a mercury chamber. Contacts are so arranged 
that the circuit is completed when the Apparatus rotates on its bearings. It 
is so mounted on its operating shaft that it has a tumbler action. The 
chamber is preferably exhausted, an aperture being provided for this 
purpose. The circuit is only connected when the dynamo reaches a certain 
speed, and is broken when the speed is excessive. The accumulators 
supply the lamps when the dynamo circuit is broken. The reversing switch 
consists of a diso or dram loosely mounted on the shaft and fitted with 
suitable contacts. On the reversal of the dynamo it tends to turn with 
it until it meets a stop. In another arrangement, the disc is oscillated by an 
electro-magnetic device. In another modified arrangement, the dynamo is 
fitted with two pairs of brushes, one pair acting when the dynamo is running in 
one direction and the other pair in the reverse. The brushes are carried by 
pivoted levers connected to the cores of an electro-magnet. The provisional 
specification states that the resistance switches, &c., may be operated pneu- 
matically, the piston being operated from a moving part or a governor. It is 
also stated that the Jamps may be lighted in the day, when ing through a 
tunnel, by a projection on the train striking a projection on the line. 7 claims. 


1,434. improvements ia electric telegraph apparatus.” $. G. Brown. Dated 
January 21st, 1899. Relays for telegraph systems such as those used in sub- 
marine working are arranged with the swinging coil carrying or connected toa 
fixed arm or fixed and movable arms which r on the divided periphery of a 
rotating drum, the two sides of which are arranged in the divided batte 
circuit. The drum may have two pairs of conduoting discs or may be arran 
horizontally when it is undivided; two horizontal drums may also be used. 
Several arrangements of submarine signalling are described, the essential 
feature of which consists in the employment of an inductive resistance havin 
a closed magnetic field. The resistance may or may not be adjustable, an 
may have an exciting circuit to bring the magnetic core to near its saturation 


point. . 7 claims. 

1,438. ‘‘An electric mechanism fer driving turret and ether olecks.” 8. D. Neill. 
Dated January 21st, 1899. The pendulum drivesa ratchet wheel which, having pins, 
serves as the make and break for electro-magnetic ratchet gear driving the 
hands. The electro-magnetic ratchet gear may have a hooked driving pawl and 
a controlling paw), or it may have a pushing paw! which acts when the circuit 
is open. 7 claims. 

1,487. “I vements in olectric | wire „ A. Davidess. Dated 
Janu ‘ Aird, 1809. Wooden P e L formed with a metal, 
preferably steel, strip. The cover may be metal-lined or the metal may form 
the cover by itself. 2 claims. 


1,493. ‘Apparatus for heating „ p. Joha. Dated January 23rd, 
19899. Resistant wire is ooile A a strip or cord of a refractory insulating 
material, and placed between insulating strips, on asbestos or enamel lining the 
interior of a metal casing. The coils are covered by an insulating sheet upon 
which the wire ends are attached to flexible leads by twisting and clamping 
them between pairs of washers on eyelets. These joints are covered with a 
second insulating sheet and a metal plate which is secured by a bolt, the flexible 
leads passing through insulating bushes in the metal plate. When alternating 
current is used the strip may contain an iron core, to give additional heat due 
to eddy currents. The casing may have three feet and serve as a radiator or 
heater. Ovens, saucepans, and other cooking apparatus, and irons for branding, 
pressing clothes, or other purposes may be similarly heated. A tailor's iron 
may have a spring switch in the handle, adapted to be closed by pressure of an 
insulating stem carried on a spring under the handle when the iron is lifted, to 
connect additional heating wire in parallel with coils which are permanently 
connected, The switch may otherwise be normally closed, but opened when 
the iron is placed on a stand by engagement of projecting parts of the switch 


and stand. 7 claims. 
applicable alse for tetting per 
e Dated January Mth, e. 


1,673. tn portable 
15 F. „ jun., and M. A. 3 
ortable telephones for use on fire or police el ran systems, or for testing 
purposes, are arranged in a box case provided with a bail for hanging up. The 
case contains a transmitter, induction coil, battery, condenser, receiver, and 
plug. The condenser is connected in the receiver and plug line so as to make a 
telephone earth connection without disturbing the system signalled over; the 
second plug contact completes the receiver circuit through the secondary of the 
induction coil to line. The receiver has the coil contained in a metal thimble 
connected to the rear end of the core. A contact spring is mounted in the case 
for completing the microphone and battery circuit when signalling. 8 claims. 


1,697. improved electrical apparatus fer operating meohaniom at a distance.” 
1. P. re (J. 8. Thompson.) Dated January 24th, 1899. Relates to 
arrangements by which a number of keys at a transmitting station can 
selectively actuate any electro-magnet, of a series arranged in parallel across 
the leads, so as to operate a numberof devices such as type-writer keys (printing 
telegraph), signals, or the like. One arrangement, in which a number of keys 
are connected to the lines by a generator and a rheostat so that each key of the 
series taken in order sends a decreasing ourrent to line, is described. The 
receiving electro-magnets are arranged to act with a similarly decreasing 
amount af current, bus, as the current decreases, the time constant of the 
magnet increases. The armature of each magnet may directly operate the 
respective devices, or may control local circuits. Each armature in acting 
cuts out the following magnets by breaking one of the contacts and by closing 
the circuit cuts in a resistance equal to the line resistance of the magnets cut 
out. A battery may take the lice of the generator and rheostat, and the 
receiving magnets may be wound either of wire of varying thickness or of oven 


thickness wire but varying in amount of turns. 9 claims. 

1,756. “improvements in whioh improvements 
aro * Evershed 
th, 1899. Relates 


portable hand dynamos, parts of 
ble to small pswer dynamos and motors lor ether 
mainly to portable hand dynamos adapted for testing purposes, but the im- 


and Vignoles, Limited, and 8. Evershed. Dated January 

provements are also applicable in part to small power dynamos and motors 
generally, to exploders for firing electric fuses, and te small motors used in 
some forms of electric supply meters. The machines are preferably of the type 
provided with permanent field-inagnets, but shunt or series wound magnets 
may also be employed. The armature may be of the drum or ring type, 
preferably the former, and in order to obtain a high electromotive force it is 
wound with as many diametrical coils as a convenient number of poles in the 
periphery of the core will allow, and each of these coils is connected to one ola 
series of two-part commutators placed alongside one another on the armature 
shaft. The commutators consist of a number of deep and narrow washers, each 
divided into two parts by radial slots and moun on a sleeve of insulating 
material, with insulating distance pieces between them. Each coinmutator Is 
provided with a pair of disc brushes, all of which are connected in series. Euch 
brush consists of a pair of thin metal dises with concentric corrugations. These 
are mounted side by side on a metal cylinder supported in a standard, and 
receive the commutator seginents between them. For multi-sectional oommu- 
tators, single dise brushes set obliquely may be employed, e. 9., in a motor meter. 
The armature spindle is driven by a handle either gaia or through pee’ 
gearing, the moving parts being provided with ball or roller bearings. he 
handle is pivoted to a sleeve on the driving shaft, so that it can be folded over 
iuto a recess in the side of the containing box. It is held in its operative posl- 
tion by a knob detent, which engages with an eye formed by a pair of Spring 
arms. A double terminal piece fitting into a recess in the side of the box is 
provided with a cord conductor passing round & spring drum in the cover of the 
box, and connected through a peripheral ring and the base plate of the drum w 
the hinges of the box, and through these to the brushes. hen the terminal 
piece is drawn out, the spring drum is prevented from returning it by a pawl, 8 
claims. 
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